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Concelho is a geographical and administrative division used 
in Portugal for which there is no correspondence in the 
United Kingdom. It is used to designate the divisions of a 
district which have local administrative authorities - the 
municipal council. Troughout this thesis we have used the 
English term "municipality" to designate the "concelho". 
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SUMMARY 
This dissertation is concerned with a study of health 

services usage in the "concelho" of Ribeira de Pena, in the 
northen district of Vila Real-Portugal. This forms part of a 
joint Portuguese-Norwegian development project designed to 
promote an integrated health care delivery system within the 
district and to stimulate research in the health field with 
emphasis on project evaluation. 

Chapter 1 gives a brief description of the health 
services organization in Portugal, the Ribeira de Pena 
community and its health services and the objectives of the 
study. 

In Chapter 2 we describe the sources of information and 
the methodology used to overcome some of the problems 
presented by the specific data sources. 

Chapter 3 describes a population census carried out as 
part of the study. This information is particularly 
important to establish priorities for an adequate delivery 
of primary care based on certain health-related indicators. 
In the second part of this chapter we study some indicators 
of the community health status as a function of the 
characteristics of the population. Accessibility was stated 
by the population to be one of the most powerful 
determinants of usage of both Health Centre and private 
physician services, the worse the accessibility the lower 
usage of Health Centre services and the higher use of 
private health services. Among users most of the criticisms 
of the actual services were addressed to the non-existence 
of transportation facilities and also to the discomfort of 
the long waiting time for a consultation. The reported 
prevalence of illness and disability Cas perceived by the 
population] revealed an expected increasing trend with age 
and although the proportion of population reporting ill-
health was similar for both sexes, women tend to complain of 
multiple conditions more often than men. 

An analysis of the observed data regarding the usage of 
the NHS during 1983 is given in Chapter 4 revealing that 
usage is manisfetly related to availability, the m.ost 
privileged strata being the youngest and women in fertile 
ages. However low socio-economic level, low educational 
level, poor housing conditions and bad accessibility proved 
to be strong barriers to use of services. 

In Chapter 5 we analyse the adequacy of a series of 
models to represent the distribution of doctor-patient 
contacts within the NHS. Based on a general episodic-
proneness model we examined a range of assumptions about the 
distribution of consultations per episode. 

Chapter 6 compares the usage of health services in this 
community with similar studies of health services usage in 
other communities. We found similar patterns of usage in 
terms of population characteristics as well as in terms of 
the more important diagnostic groups. However, some 
differences emerge in relation to some major diagnostic 
groups and specific diagnoses. 



Finally in Chapter 7 we present a brief review of the 
results of the previous chapters and some suggestions for a 
more effective and equitable health care delivery system, 
drawing attention to certain population groups that are not 
well-served by the present organization. 
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1. INTRODUCTION 

Perhaps the most significant advance in medical care in 
recent years has been the development of an effective 
concern for the health of populations as distinct from the 
illness of individuals. In Portugal, as in other developing 
countries, emphasis on hospitals and prestige specialities 
has led to the relative neglect of primary care, which is 
now being slowly corrected. Over the last decade, 
departments of general practice, nursing schools and new 
health units have been established in order to promote, 
improve and expand primary health care services. 

One of the most important projects regarding primary 
health care in Portugal, and more precisely in the north of 
Portugal, was unquestionably the Integrated Portuguese-
Norwegian Health Project for the district of Vila Real with 
a population of about 264,400 persons. The objectives of 
this project were to promote an integrated health care 
delivery system within the district, and to develop the 
professional resources of health personnel [Anker and 
Borchgrevink, 1985). Under the aegis of this project, a 
health centre was set up to provide primary medical care for 
a population of about 10,500 persons residing in one of the 
municipalities belonging to this district, Ribeira de Pena. 

Benefiting from the evolution of the organization of 
the National Health Service in Portugal, this new unit would 
be the nucleus of primary health care delivery at municipal 
level, backed up by another small health unit, situated in 
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the most populous parish under its administration. 

During its opening year, 1980, the health activities in 
which the health centre was engaged were maternity/infant 
care and primary health care. In 1981, an emergency service 
was created and soon after it was possible to implement 
another health activity, family planning. In-patient care 
services have been available since March 1983. 

General hospital services (primary care level) for this 
population are actually provided in the in-patient care 
department of the health centre. More specialized care is 
available at the district hospital situated in Vila Real and 
more sophisticated (Regional) services , both out-patient 
and in-patient at one of the central hospitals in Oporto. 

We propose to study how a defined population normally 
resident in this community benefits from the primary health 
care and specialized health services . This study will then 
provide a basis for the planning and evaluation of the 
integrated community health services. For this purpose we 
require information on morbidity and more generally, on the 
health status of the target population. The data on 
morbidity derived by the primary care services themselves 
have not so far been fully utilized and our main objective 
is to study the usage of these data to produce a picture of 
the patterns of diseases and specific preventive procedures 
encountered in primary and specialized care. In addition, we 
intend to characterize the health services users, including 
their attitudes and knowledge regarding the health system 
that provides for them. 
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With this general aim in view, we give a brief 
description of the evolution of the structure of the health 
services in Portugal in the first Section of this chapter; 
in Sections 2 and 3 we refer in detail to the community and 
its health status, with special emphasis on the local health 
services and the objectives of this study. 

1.1 THE HEALTH CARE SYSTEM IN PORTUGAL AND ITS EVOLUTION 

In Portugal the concept of organization of health care 
is a recent one. The health care services delivered similar 
patterns of care in hospitals, specialist practices and also 
at the level of primary care. Until recently the emphasis 
had been on cure and care of established overt diseases and 
little planning or coordinated action had gone into the 
prevention of disease and the promotion of health. 

The 1971 legislation creating the purpose designed 
health centres was the first big step towards establishing a 
health system focused upon primary health care. Emerging 
seven years before the World Conference on Primary Care 
(Alma-Ata, URSS, 1978), in a far from auspicious political 
climate, the health centre was in fact the answer to the 
improvement of the health indicators, which were then most 
unfavourable in comparison with other European countries. It 
was planned to deal, as closely as possible, with the 
general population, providing an effective health promotion 
and disease prevention service, covering a wide range of 
health activities, including maternity and infant care, 
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school child care and environment hygiene. 
During the implementation period, the health care 

delivery system was supported at the community level by two 
other health institutions! the Community Hospitals and the 
Social Security Health units. The Community Hospitals were 
private hospitals, owned by voluntary religious bodies or by 
profit-making investors, which in addition to a reducing 
out-patient role, had small in-patient care units for 
accident/ emergency attendance. The Social Security Health 
units delivered merely curative care, through a highly 
bureaucratic system, to occupational groups, namely 
industrial and agricultural workers under several schemes, 
covering approximately two thirds of the whole population. 

The health centre was also intended to integrate the 
administration of all the community health resources. This 
was not an easy task, and the merging by that time of the 
Health and Social Affairs ministries, to which the health 
institutions were responsible, led to difficulties in the 
few integration experiments made on an "ad hoc" basis. 

The 1974 revolution was the real starting point from 
which the national system of health care has emerged. Taking 
advantage of the change in political climate, it became 
possible to bring forward many projects leading to a better 
utilization of the existing equipment and human resources. 
The re-housing of the Social Security Health units in 
purpose designed buildings was given a high priority in 
order to implement the community based services. In this 
way, health activities, such as maternal and infant care, 
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were made available to the whole of the target population, 
not withstanding its differences in socio-economic strata 
and access to the services. 

As part of this legislation certain specific measures 
had a great impact on the health services structure! 

1. Nationalization of the District Hospitals C1974); 

2. Fuller participation of the population in the Community 
Health Services (1974); 

3. Nationalization of the Community Hospitals U975); 

4. Creation of the District Health Authorities C1979); 

5. Regularization of the National Health Services Law C1979D. 

In spite of this legislation, several practical 
problems have militated against the optimal deployment of 
the Primary Health Care Services CSilva, 1983)! 
(a] Lack of political will to execute the programme, both on 

the part of the District Health Authorities and the 
national government; 

(b) Budgets failing to cover community needs and having no 
flexibility at local level; 

(c] Difficulties in remodelling existing estab1ishements to 
meet the needs of the new services; 

(d) Difficulties in organizing homogeneous health teams, 
because of the different backgrounds of the staff 
involved . 

The failures of planning became obvious and finally ended 
with the publication of the "Medium Term Plan 79/84"; thanks 
to this plan, it was possible for the District Health 
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Authorities to produce in turn their local health plans, 
that were in most cases their first experience of health 
planning. 

After a period of indecisions the new elected 
government C1980 D issued a further legislation and 
development series of un-coordinated laws! 
1. The specification of career structures for medical staff, 

and in particular the implementation of a career for 
general practitioners, as announced in the 1979 
leg islation; 

2. The creation of Institutes of General Practice; 

3. The replacement of District Health Authorities by 
Regional Health Authorities; 

4. The regulation of the Health Centre Services. 

With the implementation of the new career structure 
for general practitioner an attempt was made to improve 
primary health care services in terms of the relationship 
between the "family" and primary care services and the 
information system for services planning. The general 
practitioner would be the re-creation of the family doctor, 
sharing the work with his nursing and other staff and taking 
full account of family and social background as well as the 
needs of the individual patient. For planning purposes, the 
general practitioner is expected to carry out continuous 
self-assessment and simple research. The information 
extracted from his personal records should also provide 
health administrators with a reliable basis for planning and 
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allocation of resources, as well as epidemiological 
information on morbidity in the community. 

Although it is at present too early to evaluate the 
advantages of this legislation, the relationships between 
the general practitioner, the other Health Centre staff and 
the community itself are being questioned, mainly in the 
context of prevention programmes regarding important health 
activities, such as infant and maternity care and school 
health care . 

Given the present "autonomy" in organizing the Health 
Centre activities, the previous approach for health 
activities concerning specific risk groups is little 
changed, with the general practitioner CGP) being 
responsible only for curative care. The patient has now the 
right to choose his GP, contributing to the formation of the 
GP personal lists. However, either because of lack of 
motivation or as a result of the disincentive of additional 
paperwork, the GP is not yet participating in the collection 
and treatment of relevant information regarding community 
health status and does not, in general, understand the 
relevance of information to his own work. 

1.2 THE RIBEIRA DE PENA MUNICIPALITY 

Situated in the north of Portugal, the Ribeira de Pena 
municipality is one of the 14 municipalities belonging to 
the Vila Real district [Figure 1.1). The administrative 
centre, the village of Ribeira de Pena, is 55 Km from the 
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district capital CVila Real) and 130km from Oporto, the 

capital of the Northen Region of Portugal. With a surface 
2 area of 218km and a mean population density of 46 in-

2 habitants per km , the municipality is divided for 

administrative purposes into seven parishes. Figure 1.2 
shows the location and population density of each parish. 

The landscape is predominantly hilly in Alvadia, Canedo, 

Limões and part of S.Marinha, contrasting with the flatter 
topography of the remaining parishes. This feature 
influences strongly both the environment and the population 
characteristics across the municipality. 

1.2.1 ACCESSIBILITY AND TRANSPORT 

The seven parishes present quite different 
characteristics regarding factors influencing accessibility. 
The parishes of S.Aleixo, Salvador and part of S.Marinha are 
served by regular public transport to the village of Ribeira 
de Pena, where the health centre is located and the main 
services are provided. 

Another centre for local services is the village of 
Cerva, which is also served by regular public transport, and 
the Health Centre extension provides health care for persons 
living in this parish and in Limões. In this last parish, 
which is not served by public transport, the user may spend 
one or two hours on foot to attend the health services at 
Cerva; alternatively he can go by taxi, spending twice to 
eight times more than by public transport. 
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FIGURE LE MUNICIPALITY DF RIBEIRA DE PENA 

PARISHES AND POPULATION DENSITY 
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Although the parish of Alvadia is served by good roads, 
public transport is available only once every fortnight. The 
population has better access to Vila Pouca de Aguiar, making 
use of private health services in this village. In order to 
receive service at the Health Centre the inhabitants must 
spend either ten times more than by public transport, or two 
to three hours on foot. 

The last parish, Canedo, is isolated, without roads, 
making access to the main village quite difficult. It is 
easier for the inhabitants of this parish to go to the 
neighbouring village of Boticas, attending either a private 
doctor or the local health centre. 

1.2.2 HOUSING CONDITIONS 

As far as housing conditions are concerned, there are 
gross differences between the community, the District as a 
whole and the overall country, as indicated by Table 1.1, 
which refers to the year 1981. 

TABLE 1.1 - HOUSING CHARACTERISTICS C1981 ] - HOUSEHOLDS C%) 
INDICATORS RIBEIRA VILA REAL PORTUGAL 

PENA 
HOUSEHOLDS WITHOUT 
ELECTRICITY 35.0 20.2 10.1 
HOUSEHOLDS WITHOUT 
RUNNING WATER 69.1 50.1 27.9 
HOUSEHOLDS WITHOUT 
TOILET 69.6 53.9 21.5 
HOUSEHOLDS WITHOUT 
BATH 84.4 71.7 42.3 
HOUSEHOLDS WITHOUT 
ANY OF THESE AMENITIES 30.0 15.6 6.8 
National Census, 1981 
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Conditions in the Municipality are generally worse than 
those in the District as a whole or in the country 
generally. The values of most of the indicators, 
specifically for those most closely related to health 
status, such as public water supply and sewage facilities, 
are particularly adverse. 

1.2.3 POPULATION CHARACTERISTICS 

According to the 1981 National Census, the resident 
population of the municipality was 10,796, consisting of 
2,729 families with an average family size of 4.0; it was 
estimated that 25 per cent of the native population has 
emigrated, mainly to France and Germany. The sex ratio was 
989 males per 1000 females; children under 15 years of age 
accounted for just below one third of the total population 
and women of child bearing age C15-49 years] accounted for 
about one fifth. About 17 per cent of the population was 
aged 60 and over. The "dependency ratio" defined as, 

P0P.<15 + POP.>64 
X 100 , was 75.8 per 100 aged 15 to 64 

POP. 15 to 64 

years (compared with 58.6 for Portugal as a whole). 
Approximately 55 per cent of the population over 15 was 

married. The overall literacy level among those aged 5 years 
and over was 67.8 per cent (80.1% for Portugal), 72.1 per 
cent for males and 63.6 per cent for females. Some 8.6 per 
cent of males and 10.4 per cent of females had attained at 

least a secondary level of education. 
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As far as the economic position is concerned, 46 per 
cent of the population aged 12 and over was economically 
inactive and among the economically active persons 42.2 per 
cent were employees and 33.7 per cent worked own their 
account. Most of the economically active population C66.4%) 
was engaged in agricultural occupations, 64.3 per cent of 
males and 70.7 per cent of females. Some 9 per cent of males 
were building workers and 6 per cent were professionals or 
holding administrative and similar jobs. About 7 per cent of 
the women belonged to professional categories such as 
teachers, nurses and technicians. 

1.2.4 FERTILITY AND MORTALITY 

The estimated birth rate was 14.5 and death rate was 
9.4 per 1000 giving a natural increase of 5 per 1000, 
slightly less than for the District or for Portugal as a 
whole. In order to account for the age structure of the 
population of Ribeira de Pena and bearing in mind both the 
small numbers of people in some strata and the 
unreliability of the corresponding rates, we calculated the 
indirect adjusted mortality rate using the age specific 
death rates of the Portuguese national population based on 
the National Census, 1981 and the National Health 
Statistics, 1980/81; as a result of the greater proportion 
of old people in the municipality than in Portugal and the 
low death rate in the oldest stratum C70 years and over), we 
obtained a standardized mortality rate smaller than the 
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crude death rate. The same pattern was observed in relation 

to the District population CTable 1.23. The infant mortality 

was estimated at 35.6 per 1000 live births, which is 

considerably higher than the National average of 23.1 (1980-

81), and lower than the District average, 38.5. We can refer 

TABLE 1.2 - FERTILITY AND MORTALITY INDICES (1981). 
INDICES RIBEIRA VILA PORTUGAL 

PENA REAL 
CRUDE BIRTH RATE/1000 14.5 16.3 15.5 
CRUDE DEATH RATE/1000 9.4 10.9 9.8 
STANDARDIZED MORTALITY RATE 9.0 10.8 9.8 
INFANT MORTALITY RATE ¢80/81) 35.6 38.5 23.1 
PERINATAL MORTALITY RATE ¢80/81) 34.6 30.4 23.8 
LIFE EXPECTANCY AT BIRTH [79/82) 63.4 63.8 72.9 
FERTILITY RATE/1000 70.5 75.7 63.8 
STANDARDIZED FERTILITY RATE 71.7 78.9 63.8 
National Health Statistics 1980/81, INE 
Demographic Statistics 1980-82, INE 

that for the previous years, 1978/79 the value for this 
index in Ribeira de Pena was 37.9. The highest infant 
mortality rates amongst the Portuguese Districts were 
reported for the District of Vila Real during the same 
period C51.0 and 43.6 respectively in 1978 and 1979 
(Demographic Statistics, 1976-79)). The perinatal mortality 
rate for 1980/81 presents a higher value (34.6 per 1000 live 
and stillbirths) than that for the District (30.4 per 1000 
live and stillbirths) or for the country as a whole (23.8 
per 1000 live and stillbirths). 

Also on the basis of the Demographic Statistics we 
calculated the life expectancy at birth for the 
municipality, the District and the whole of Portugal 
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(Table 1.2). The life expectancy at birth in Ribeira de Pena 
is similar to that for the Vila Real District but nearly 10 
years less than for the whole country. 

The general fertility rate for women 15-49 years was 
estimated to be 70.5, which is higher than the National 
average, but lower when compared with the rate for the 
District. The standardized fertility rate estimated as 
above, using the age specific fertility rates of Portuguese 
females C15-49 years) according to the 1981 Census and the 
Demographic Statistics for 1980-82 was 71.7 per 1000, while 
the corresponding figure for the District was 78.9. However, 
when the age specific fertility rates are considered, the 
trends across the strata are in general quite different 
(Table 1.3). For the two youngest strata, the age specific 
rates are lower than the national ones and much lower 
than those for the District, the position for the older age 
groups is reversed. 

TABLE 1.3 - AGE SPECIFIC FERTILITY RATE PER 1000 (1981). 

AGE RIBEIRA DE PENA* VILA REAL PORTUGAL 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 

28.4 
90.7 
146.8 
97.8 
59. 1 
64.8 
10. 2 

4 2 . 3 3 9 . 4 
1 6 1 . 0 1 3 5 . 7 
1 5 0 . 7 1 2 8 . 0 

9 6 . 3 7 5 . 3 
5 7 . 0 3 5 . 6 
2 5 . 4 1 3 . 2 

4 . 1 1 .7 

*Ribeira de Pena Birth Register and Private Census, 1983 
National Health Statistics, 1980/81 
Demographic Statistics, 1980-82 
National Census, 1981 
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Table 1.4 shows the mortality rates for the major 
causes of death in Ribeira de Pena during 1981 and the 
corresponding figures for the District of Vila Real and 
Portugal as a whole. Diseases of the circulatory system were 
not only responsible for the greatest number of deaths in 
1981 C50.5% of total deaths), but also their share has been 
steadily increasing during recent years C44% and 45% in 
1979-80]. The death rate for cerebrovascular disease in 
Ribeira de Pena is 17 per cent higher than that for the 
District and 14 per cent higher than that for the whole of 
Portugal. The death rates for other diseases of the 
circulatory system and for malignant neoplasms in Ribeira de 
Pena are 42 and 43 per cent higher than the corresponding 
figures for the District, respectively. On the other hand 
the death rate for diseases of the respiratory system is 46 
per cent higher in the District than in the municipality; 
the death rates for cirrhosis and other liver diseases are 
also considerably higher both for the whole country and the 
District than in Ribeira de Pena. 

TABLE 1.4 - CAUSE-SPECIFIC DEATH RATES PER 10,000 POPULATION 

RIBEIRA VILA PORTUGAL 
CAUSE OF DEATH PENA REAL 
CEREBROVASCULAR DISEASE 27.8 
DISEASES CIRCULATORY SYSTEM (OTHERS) 19.5 
MALIGNANT NEOPLASMS 15.7 
ACCIDENTS, POISONING & VIOLENCE 11.1 
ILL-DEFINED CONDITIONS 7.4 
DISEASES OF RESPIRATORY SYSTEM 4.6 
CIRRHOSIS & OTHER LIVER DISEASES 0.9 
NEPHRITIS & NEPHROSIS 0.9 
MENINGITIS 0.9 
National Health Statistics, 1980/81 

2 3 . 8 2 4 . 3 
1 3 . 7 1 8 . 3 
1 1 . 0 1 4 . 6 

7 . 9 7 . 8 
2 6 . 3 1 1 . 9 

6 . 7 5 . 6 
7 . 3 3 . 2 
0 . 5 1 .0 
0 . 3 0 . 1 
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The other salient feature in Table 1.4 is the marked 
variation in the proportion of deaths ascribed to ill-
defined conditions, which ranges from 26.3 per 10000 
population in Vila Real to 7.4 in Ribeira de Pena; this 
rather high rate may influence comparisons of mortality 
attributed to specific causes. 

We have also calculated the standardized mortality 
ratios, [that is, the ratio of observed to expected deaths] 
on the assumption that the age-specific death rates were the 
same as in the Portuguese standard population CTable 1.5). 

TABLE 1.5 - DEATH BY SELECTED CAUSES C1981D : 
STANDARDIZED MORTALITY RATIOS. 

CAUSE OF DEATH PORTUGAL VILA RIBEIRA 
REAL PENA 

CEREBROVASCULAR DISEASES 
DISEASES CIRCULATORY SYSTEM (OTHERS] 
MALIGNANT NEOPLASMS 
ACCIDENTS, POISONING & VIOLENCE 
ILL-DEFINED CONDITIONS 
DISEASES OF RESPIRATORY SYSTEM 
CIRRHOSIS & OTHER LIVER DISEASES 
NEPHRITIS & NEPHROSIS 
MENINGITIS 100 303 815 

National Health Statistics, 1980/81 

The most striking figure is the one refering to accidents, 
assuming a rather major importance in the community than 
both in the District and the whole country. On the other 
hand, we would expect that diseases of the respiratory 
system and liver diseases would both have higher indices 
than those presented for the community, when comparing 
Ribeira de Pena with the District. 
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100 74 102 
100 75 107 
100 102 143 
100 221 59 
100 91 61 
100 225 30 
100 57 91 



1.2.5 NUTRITIONAL PROFILE 

The only available information regarding nutrition 
refers to the District population CPlano Integrado de Saúde 
Vila Real-Braganca CPIS], 1980 D, and was collected in 1979 
through interviews with 178 families distributed amongst 
localities with different characteristics Crural and urban}. 
These families were interrogated about their eating habits 
and any special diets for the youngest and the oldest age 
groups. The conclusions were based on a quantitative 
analysis of the deviations from the standard patterns, and 
referred to the main deficiencies and excesses in certain 
types of food. The results can be summarized as follows! 
Ci] Thirty six per cent of the respondents rarely or never 
drink milk or eat any milk derivative, indicating a 
possible insufficiency in vitamin B2 and calcium. 
Cii) There was an excessive comsumption of fat, both 
vegetable and animal. 

Ciii} Regarding the consumption of vegetables and fruit, no 
conclusions were drawn. The survey was made at a time of the 
year when these foodstuffs were in season and the amounts 
eaten were considered to be adequate. However at other times 
of the year the situation may be very different. 
Civ] About 80 per cent of the respondents were reported as 
drinking wine seventeen and more times a week, with an 
average daily consumption of 1.25 pints. This study draws 
the attention of the health authorities to the fact that 38 
per cent of children under 15 are regularly given wine, and 
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follow the same drinking pattern as adults. 

1.2.6 MORBIDITY 

In Portugal there is no regularly available data 
regarding morbidity, other than for specific infectious 
diseases. The only available information was collected in 
the District of Vila Real in 1979 (Plano Integrado da Saude, 
1980], through a questionnaire completed by all the doctors 
living in the District, who were asked to indicate the six 
most frequent diseases in their clinics. The answers were 
then weighed by the average number of patients attending 
each clinic. The most frequent diseases according to the 
number of references are shown in Table 1.6. We also note 
that vital statistics point to a close surveillance of women 
during pregnancy and new borns. 

TABLE 1.6 - MORBIDITY [MOST FREQUENT REASONS FOR ENCOUNTER) 

1. HYPERTENSION 
2. DISEASES OF THE NERVOUS SYSTEM 
3. BRONCHITIS 
4. CHRONIC RHEUMATIC DISEASES 
5. CIRRHOSIS HEPATIC 
6. CEREBROVASCULAR ACCIDENTS 

From the conclusions drawn in the same work, we note that 
besides vascular diseases and nervous system diseases there 
is strong evidence of diseases associated with the 
environment, standard of living and nutritional 
deficiencies. This was to be expected given the evidence of 
"need" expressed in the analysis of the different sectors. 
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1.3 LOCAL HEALTH SERVICES AND THEIR EVOLUTION 

At the time of the new legislation resulting in the 
creation of the Health Centres, the health services in the 
municipality consisted of two small poorly-equipped health 
units in each of the two main villages, Ribeira de Pena and 
Cerva. Under the aegis of the Social Security Services, 
these provided curative care for approximately 10,000 
persons. At the Ribeira de Pena health unit, covering the 
populations of all parishes except Cerva and Limões, the 
health staff consisted of a part-time specialist, one nurse 
and seven young doctors in training with almost no 
experience, changing every year. At Cerva, covering the 
populations living in the parishes of Cerva and Limões, the 
only difference was that the number of doctors in training 
was reduced to two. 

With the implementation of the Integrated Health 
Project for the Vila Real District, it was possible to open 
the Ribeira de Pena Health Centre in November 1980. This 
health unit was designed to provide preventive and curative 
services, as well as in-patient obstetric and general care 
CAnker and Borchgrevink, 1985). The staff was to include 
general practitioners, part-time specialists, nurses and 
sanitary agents. 

The integration of these services [preventive and 
curative) did not encounter any major obstacle in this 
municipality. The Social Security Health Unit was abandoned 
and the staff was transferred to the new Health Centre, 
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which became the only health structure delivering primary 
health care in the village of Ribeira de Pena. More 
recently, in June 1982, the health unit at Cerva was 
declared to be a Health Centre Extension, and from that 
time on has depended administratively and functionally on 
the Health Centre directorate. 

When the Ribeira de Pena Health Centre was first 
openned it was organized in several health care activities 
Cvalencias): Public Health, Maternal and Child Care, 
National Vaccination Programme and Primary Health Care. In 
this last activity were included all the consultations 
regarding curative care inherited from the Social Security 
Services. Soon after, in February 1981, the Health Centre 
was able to provide a 24-hour emergency service and, with 
the agreement of the religious authorities, Family Planning 
activities. The Extension at Cerva continued to offer only 
curative care to the populations of Cerva and Limões, 
sending nevertheless some cases requiring specific care 
CInfant/Maternity Care and Family Planning] to the Health 
Centre. 

From 1982 onwards, the Health Centre has been staffed 
by five general practitioners Cor equivalent), a public 
health doctor, a sanitary agent and six nurses [two GPs and 
one nurse who work in the Extension at Cerva). 

The physicians cover all the various Health Centre 
activities, working from 9.00 am to 5.30 pm. After 5.30 pm 
all five doctors work in turn in the emergency service, one 
doctor always being "on call" at the Health Centre. Rarely 
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the health staff will carry out home visiting. Only 
activities related to prophylatic procedures (immunization, 
innoculation and vaccination) are performed away from the 
Health Centre (Extension), usually in schools or other 
public buildings. These tasks are performed by one of the 
nurses, who will visit several localities, in order to cover 
most of the population that otherwise would not attend the 
Health Centre for this purpose. One of the nurses is 
permanently involved in the treatment of casualty cases, 
application of dressings and administration of medicines 
previously prescribed. 

The public health doctor, besides supervision of all 
the vaccination programme, issues all certificates and is 
responsible for activities related to community health, such 
as controlling food and water quality and verifying the 
housing conditions for every new building. He also collects 
and analyses data concerning health indicators. 

The in-patient department of the Health Centre began 
its activities by March 1983. It has 19 beds, a small room 
for in-patient care and an obstetric room. All the nursing 
staff working on this in-patient service were paid for by 
grants under the integrated project mentioned above, and 
their practical experience was also financed by the project. 
A midwife has also been recruited to assure continuity in 
matern ity care . 

In this in-patient unit most of the activities 
performed are related to obstetric care [deliveries and 
post-operative complications of obstetrical surgery), and 
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observation and care of high-risk patients (status post-
surgery, family and personal history of certain diseases) 
and exceptionaly social problems Cparent-chiId problems and 
problems of caring for sick persons at home). 

The health centre has also a small pharmacy, supplying 
several types of medicines, under special contribution or 
participating schemes. During 1984 it was possible to 
implement another service, involving the use of a small 
laboratory unit, to perform routine tests and thus avoiding 
the reference of all samples to the laboratory services at 
Vila Real. 

The health centre includes a well-equipped consulting 
room to offer dental care services to the population. 
However, since no qualified personnel can be recruited, it 
is still not possible to offer dental services to the 
populat ion. 

1.3.1 THE PROCESSING OF INFORMATION 

Two different methodologies are followed for recording 
routine information at the two Health Units, the Health 
Centre and its Extension at Cerva. 

The medical records at the Health Centre are spread 
among different files according to the specific health 
activity (valência) attended by the patient. The main file 
is organized in terms of sequentially numbered family 
folders (arrival order), containing in turn small individual 
envelopes for each of the family members, with the medical 
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records refering solely to infant care and primary health 
care services. Access to these family envelopes is made 
through an identification register usually containing the 
name, the date of birth, place of residence and the family 
folder reference number. However, if a member of this family 
attends other health activities, like Maternity Care or 
Family Planning, she will have another medical record 
envelope in a specific file [kept in alphabetic order) 
created solely for this purpose. This implies that the same 
person may be included in two or more separate files. If he 
or she is the only member of the family to attend the 
services, no record will appear in the identification 
register, nor is the family registered. The same process is 
followed for the remaining health activities - prophylactic 
procedures, treatments, emergency and in-patient care. 
Specific health activity records are shown in Appendix 1. 

At the Health Centre extension there is neither an 
identification register nor a family register. The only 
existing recorded information is kept in individual 
envelopes alphabetically ordered containing the patient 
record refering to doctor-patient contacts. Prophylactic 
procedures by the nursing staff are kept in the specific 
register at the Health Centre, while other health activities 
of these staff are recorded and kept at the Health Centre 
extension. In this case the information recorded is 
restricted to treatments executed and date, without the 
identity of the patient. 
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This method of keeping routine recorded information has 
a major fault; it is not possible to determine the number 
of patients registered at any given time. It allows for 
studies where each of the health activities are considered 
individually, but it is more difficult to undertake specific 
studies of morbidity concerning all the community. 

General practitioner personal files, as such, do not 
exist; only from 1984 onwards, does the name of the GP who 
cares for the person in question appears in the individual 
record, when the patient attends the Health Centre for 
curative care. For the remaining types of care, no specific 
doctor is assigned to any of the Health Centre users; the 
patient will consult the doctor who happens to be assigned 
to that activity in the weekly schedule. 

1.3.2 DISTRICT HOSPITAL - PRIMARY CARE INTERFACE 

Specialized care is normally provided by the District 
Hospital at Vila Real. On March 1981, a protocol was 
established between the Health Centre and the District 
Hospital (Serrano, 1983), in which several fundamental 
points were mentioned: 

-"The inhabitants of Ribeira de Pena will only be admitted, 
either for out-patient or in-patient care, if referred by a 
Health Centre physician"; 

-"The referral should be made through a report from the 
Health Centre physician to the specialist in the hospital; 
whenever possible, the physician will contact the specialist 
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by telephone"; 
-"At the moment of discharge or the end of the out-patient 
consultation, the patient will receive a report from the 
specialist to present to the Health Centre physician; he 
will also bring all the results regarding auxiliary means of 
diagnosis". 

Situations occur that cannot be resolved at the 
District Hospital, either because of lack of suitable 
specialists or of more sophisticated care; in these cases 
the patient is transferred directly to one of the central 
hospitals in Oporto. 

1.4 OBJECTIVES - METHOD OF APPROACH 

The Ribeira de Pena Health Centre was created to fulfil 
the aims of a small community that until then was one of the 
most under-served in its District. It was intended to 
deliver a certain type and quantity of services, with the 
implicit expectation that they would be utilized to meet an 
estimated effective demand by the community population. Now, 
three years later, it is time to see whether the "targets" 
set at the time of implementation have been accomplished. We 
are now faced with the problem of obtaining information on 
community health and on the utilization of the health 
services by the community. 

At a period when the most important diseases were often 
fatal, the systematic recording of death and its causes 
provided a good measure of the main health problems in the 
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population. At present, the contribution made by acute 
illness to overall mortality has been reduced and a 
substantial proportion of all mortality is attributed to 
manifestations of the ageing process. Moreover, the 
attribution of death to any single morbid process has become 
progressively less acceptable, and this is reflected in the 
uncertainty of medical opinions about the cause of death. As 
a result, information given by death certification no longer 
provides a satisfactory index of community health status and 
its accuracy as an indicator of disease and disability 
present in the community is questionable, as pointed by 
Ashford and Pearson (1970). With the changing patterns of 
diseases and the increase in life expectancy, mortality has 
been replaced by morbidity as an index of sickness and 
health in the community as expressed by Logan (1965). 

The control of the most fatal diseases has been for the 
most part the result of public health services and of better 
standard of nutrition, living conditions and education. In 
Portugal, the provision of primary health care has now 
become one of the most important means of improving health 
status. The Health Centres provide a reasonable first step 
towards the provision of accessible service to people when 
they first require skilled care. The next step will be to 
develop the process of planning and monitoring to ensure 
that the services provided are efficient and effective. As 
pointed out by Fry (1978), it is false economy for a 
health care system to emphasize the specialist and hospital 
services and neglect primary care; it makes much more sense 
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to create and support a sound level of primary care in order 
to protect the more expensive specialist levels from 
unnecessary work on inappropriate conditions. 

While diagnostic hospital statistics refering to 
specific diseases are currently used for planning purposes, 
their value for studying health and disease in population 
groups is extremely limited. Hospital data can only provide 
information about those who need hospital oriented care and 
it is always difficult to define precisely the population 
served. For measuring the health status of a defined 
community it is essential to collect routine information at 
the least specialized level of care. 

In Portugal, no routinely produced information is 
collected regarding the basic primary health care 
activities, except for preventive procedures or maternity 
services. Nevertheless a number of surveys undertaken during 
recent years have provided useful data about the activities 
of the health centre activities and the utilization of 
services. We can cite two studies undertaken by the 
physicians working in the Health Centre at Ribeira de Pena! 
the first deals with the emergency services (Serrano et al., 
1981) and the second deals with the family planning 
activities (Grenha et al., 1982). More recently two other 
studies have been published, a specific work about mortality 
from cancer and the evaluation of the relevant services 
(Serrano, 1983) and a nutritional survey of pregnant women 
in Ribeira de Pena (Loureiro, 1984). 
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All the surveys so far undertaken refer to particular 
aspects of community health status and, despite their 
importance, we think that if planning is to be effective and 
understandable, a good description of the provision and the 
evaluation of services for prevention and treatment of all 
forms of illness is required. As long as information 
regarding the current overall usage of, and true need for 
health services is missing, there must be serious short
comings in the information system required for planning, 
evaluation and decision making. 

For the planning and evaluation of such services, 
health administrators require information on morbidity in 
the community; the first attempt to access morbidity in a 
community population has to be through its use of all forms 
of medical care, that is, demand and utilization of the 
health services. This type of information must be reinforced 
by other data regarding the health needs of the population 
in question that do not become expressed as a demand for 
services . 

At the present time favourable conditions existed in 
the community of Ribeira de Pena that made it possible to 
under-take a study of all morbidity reported at primary care 
level CHealth Centre services] or in the hospitals attended 
by the population of the community. Firstly, there is the 
existence of a new primary care unit, with recently 
qualified health staff, where the services are organized in 
a flexible way, most of them still in an implementation 
phase. Secondly, there is the possibility of following the 
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patient when he attends hospital services, either for in
patient or out-patient care. Thirdly, there is an increasing 
recognition of the necessity for planning and monitoring 
primary care services, in situations where quantitative 
measures of current demand for medical care on a community 
basis are not available. 

The development of this morbidity survey included two 
distinct phases! the preparation of a register of all the 
local, potential users of the health centre services, 
followed by the collection of a set of selected items of 
data about medical care for each member of the resident 
population. The two sets of information relating to the same 
individual have then been linked to form a complete record 
for each individual belonging to the study population. 

In order to prepare the register containing personal 
information about the user, it was decided to undertake a 
census of the whole population living in the municipality. 
The Portuguese Committee for the Vila Real Project provided 
for the first contacts with the local administrative 
authorities, which in turn were very helpful when the census 
was set up. With the approval of the census budget by the 
Norwegian-Portuguese Committee, the census took place during 
the Summer of 1983. 

The second phase of this study consisted of the 
collection of data refering to the contacts of the 
population with the health services. These data included all 
the contacts with the Health Centre and Local, District and 
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Central Hospitals during the calendar year, January-December 
1983. We should emphasize the collaboration of the Local 
Health Authorities in this part of the survey, to the extent 
of allowing direct access to all the registers and patient 
recor ds. 

The survey is part of a major health project within the 
District of Vila Real, which contains a number of similar 
communities and the results have a potentially wide field of 
app1icat ions . 
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2. METHODOLOGY 

The survey population was defined by means of a private 
census covering all the persons living in the municipality 
of Ribeira de Pena during the Summer 1983. The survey 
consisted essentially of the collection of information about 
personal characteristics and morbidity reported by each 
individual in the study population. 

In the absence of a central registration process for 
the Health Centre users, the census provided a basic 
personal register of all the persons normally resident in 
this geographical area, that is the segment of the 
population looked after in the local health unit or through 
its services. 

By selecting essential items from the census 
questionnaire, a nominal register was produced, where each 
person was identified by a special reference number; this 
number would afterwards be used to label all the relevant 
morbidity information to be abstracted from the Health 
Centre and hospital records referring to the person in 
question. 

The main sources of information used to carry out this 
study were! 

C1D Census of the community population - comprising detailed 
information about each individual and household, 
including social, environmental and health related data. 

(2] Health Centre records - all contacts with the primary 

care services were recorded, including details of 
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encounter such as date, diagnosis, treatment and 
referrals for further care. 

[3] Hospital records - all out-patient and in-patient care 
provided by the hospitals at Vila Real and Oporto was 
also recorded. This information included identification, 
date of admission and discharge where appropriate, 
speciality and diagnosis. 

2.1 CENSUS 

Given the major importance of the data to be collected 
in the census, we examined all the available relevant 
information regarding this community, in particular the most 
recent National Census of March 1981. From this data source 
we could ascertain approximately how many persons to 
interview and the main villages to visit. 

With the help of the Local Authorities it was possible 
to identify and locate a series of isolated hamlets 
mentioned in the census. Also with their collaboration, we 
recruited all the necessary field work staff, having in mind 
that the best choice would be persons already living in the 
parish who would be familiar with the local situation. We 
found a suitable group of local people, most of them 
students and all having completed secondary school; they 
were trained during one week, and by the end of June 1983, 
we carried out a pilot survey to test the census 
questionnaire. Having made some adjustments to the wording 
of the questionnaire, the main census took place during the 
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Summer 1983. 

Each household was contacted by an interviewer and each 
of the household members or a responsible member [for 
minors] of the household was asked a standard series of 
questions. The inquiry was divided into two parts: one 
refering to the household itself and the other concerning 
each of the individuals living in the household 
(Appendix 2). 

The information collected about the household and its 
members fell into four categories. Firstly, certain general 
characteristics were identified, including birth date, sex, 
marital status, educational standard, occupation, economic 
and residential status. Secondly, specific indices of 
exposure to health hazards were developed. These included 
smoking habits, alcohol consumption, blood pressure 
surveillance and attitudes concerning family planning. 
Thirdly, specific episodes of illness preventing the person 
involved from following his normal activities or occupation 
were noted, as well as the health institutions attended. In 
the particular case of the Health Centre, information on the 
waiting time for an appointment and opinion about the 
services was also collected. Finally, note was taken of the 
indicators of the standard of living of each household in 
the specific questionnaire. These included type of 
accommodation and amenities available, as well as indicators 
of accessibility, such as, mode and distance of travel for 
services and costs involved. 

For the household questionnaire and the first part of 
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the individual questionnaire similar patterns to the 
National Census were used, to permit a simple comparison of 
results. The other two sets of data were intended to 
determine various characteristics of those who use the 
services, including their attitudes and knowledge of the 
services at their disposal. A special question refering to 
the significance of special health problems as seen by the 
individual was included in order to reveal or to emphasize 
dominant morbidity patterns, sometimes not acknowledged as 
such by the professional health workers. These constitute 
general health indicators that can be useful, both directly 
and indirectly, in the development and determination of 
priorities for services, disease groups or special client 
groups . 

The census was carried out under the immediate 
supervision of a graduate student, and during the pilot 
survey and at fixed intervals we went to the village to 
bring the last sets of questionnaires filled in, to a 
central point for recording and checking. 

All the data were coded at the time of interview Cpre-
assigned codes), except for the place of work or study, 
locality for private doctor and dentist services, and 
occupation. For the first item a specific code was used, 
allowing for multiple answers; for the occupation we used 
the National Code for Occupations (identical to the National 
Census). The information regarding diseases, accidents or 
injuries was recorded directly, being coded after the data 
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collection was finished. 

Based on this data set, we produced a basic nominal 
register where each individual was identified by an eight 
digit reference number, comprising parish Cone digit), 
hamlet within the parish Ctwo digits), household number 
within the hamlet Cthree digits), individual number within 
the household Ctwo digits, the first of which referred to 
the individual's sex). 

By the end of November 1983, the first summary analysis 
of the census data was performed, revealing that in the main 
parish CSalvador), the number of households contacted was 
much lower than the figures shown in the National Census. 
Consulting the Health Centre records Cfamily register) we 
noted the families not interviewed during the Summer, and we 
tried to contact their members. This was only possible in 
April 1984, given the non-availability of the interviewers 
until that date. By the end of May, the census was completed 
and this data set was checked and ready for subsequent 
ana lys is . 

2.2 HEALTH CENTRE RECORDS 

The second source of information used was the Health 
Centre records, covering all contacts with the services by 
the already defined community population, during a 12-month 
period, from January 1st to December 31st, 1983. 

At first we hoped to obtain this information through a 
written questionnaire to be distributed to all the Health 
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Staff, to be filled in for each of the users who contacted 
them. We had several meetings with the staff and we 
undertook a pilot study during three days, to test the 
adequacy of the questions and the time spent to complete the 
return. We realized that the doctors were willing to 
collaborate, but a considerable extra effort was required 
from the nursing staff. Items related to the user 
identification would have to be written by the nurses and to 
overload them with this additional paperwork, specially in 
activities like infant care and maternity care/family 
planning, was not feasible. On the other hand, the 
systematic replacement of the medical staff did not assure a 
desirable continuity for the previous work. 

We discussed with the Health Centre Director the 
possibility of having a direct access to the health centre 
records, keeping the necessary confidentiality. A protocol 
was then established allowing us to photocopy the records 
with the help of a clerical worker, and in the specific case 
of in-patient care, by the nursing staff. Given the 
continuous use of the records during the opening hours, this 
work would have to be carried out mostly during the night 
and at weekends. 

As we have previously pointed out the required 
information was distributed amongst several different files, 
a fact that would extend considerably the time spent on data 
collection. We were specially suspicious of inaccuracies in 
the family register, given the lack of specific ordering and 
the fact that many of the individual records, refering to 
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all the children Cinfant care) and primary health care 
contacts, were contained in the family folder referenced by 
the head of family. 

To reduce the amount of time spent with this particular 
file we decided, with the help of the census information, to 
produce a nominal list, grouping the data according to 
household Cincluding all its members), hamlet and parish 
[Appendix 3). Consulting the Health Centre records contained 
in the family folder we noted for each of the household 
members whether he was registered or not, and when 
registered we collected information regarding the reference 
number of the folder as well as the registration year [1st 
contact) and the date of the last contact with the Health 
Centre before 1984. 

This data set was then recorded and linked with the 
census information, in order to produce a nominal register 
with the census reference number, for all the patients 
contacting the services in 1983. This register was ordered 
by the reference number of the family envelope and was used 
to select the relevant information regarding the 1983 
contacts. In the photocopied record was then written the 
user's reference number, all the other identification items 
be ing removed . 

The second file we consulted concerned the Family 
Planning and Maternity Care contacts. This file is arranged 
in alphabetical order, and accordingly a nominal list was 
made of all females aged 12 and over, including the 
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reference number that afterwards would have to be written on 
the photocopy, following the same procedure as before. We 
should note that in this file are also included most of the 
contacts for females, which refer to diseases of female 
genital organs (Genito-Urinary System). 

With the third set of files, Emergency, In-patient 
Care, Public Health and Surgical Procedures without reported 
diagnosis (dressing and administration of medicines), the 
pre-assigned file order - date of contact, slowed down the 
data collection process, given the time spent with the 
search for the patient's name in the alphabetical list 
issued for that purpose. 

With the remaining file, refering to prophylactic 
procedures Cimmunizations, innoculations and vaccinations), 
we followed a different and more adequate method to collect 
the data. The patient's records in this case are distributed 
by several sub-files according to residence Chamlet), date 
of birth and name. We produced a set of users lists 
containing the user's reference number, besides the items 
described, leaving special entries for the preventive 
procedure involved [Appendix 4). Under these entries the 
dates for the contacts in 1983 were written for each of the 
patients in this file. 

In the Health Extension at Cerva, there is only a main 
file alphabetically ordered; the records were transferred 
to the Health Centre and there identical procedures to those 
used with the Maternity Care and Family Planning file were 
followed, restricted in this particular case to the 

46 



population of the two parishes, Cerva and Limões. It was not 
possible to obtain any information regarding the contacts 
with the nurse at the health extension; usually she is 
involved in activities related to casualty (dressing 
treatments) and administration of medicines, and given the 
workload, the information routinely recorded refers only to 
the activity performed and the date, the user identification 
being not registered. 

For every Health Centre (extension) user and for each 
of his contacts the following information was recorded: 

(i) Reference number; 

(ii) Date and place of contact; 
(iii) Type of care and provider; 

(iv) Diagnoses and auxiliary means of diagnosis; 
(v) Referral for further care. 

Allowance was made for consultations involving multiple 
diagnoses or symptoms, as well as for any auxiliary means of 
diagnosis, with several separate entries. The diagnoses were 
coded in accordance with the International Classification of 
Health Problems in Primary Care (ICHPPC-2). Slight 
modifications were introduced in the supplementary 
classification to cover the prophylactic procedures, for 
which several specific codes were used (in the ICHPPC-2 this 
category is covered by a single code). A specific code was 
also assigned to the issue of medical certificates, which 
also shows the reported number of days off work. Specific 
codes were also used for the other recorded items, including 
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the doctor Cor nurse) concerned and all the information 
regarding referral for further care. 

For the in-patient care services, there already existed 
a file with the essential information needed [Appendix 1). 
With the help of the nursing staff we had only to add the 
information regarding referrals [to and from) and the doctor 
in charge. The records were then photocopied as for the 
other files. The information recorded includes in this case 
the dates of admission and discharge, as well as details of 
the referral process. 

The data for the same patient collected in the 
different files were finally linked to form a complete 
patient record covering each contact with the Health Centre 
services . 

2.3 HOSPITAL RECORDS 

Based on the information recorded previously regarding 
referral for further care, a complete list of the patients 
attending hospital services elsewhere was produced. Whenever 
possible the speciality and date of an out-patient 
consultation or in-patient admission was recorded. 

Each of the municipal, district and central hospitals 
to which the patient was referred was then contacted in 
order to obtain the relevant information regarding details 
of the encounter. In the particular case of the District 
Hospital at Vila Real a full report on patients resident in 
Ribeira de Pena registered at the hospital was required, to 
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check whether the patient was already included in the 
referral list. We soon realized that the established 
protocol [Section 1.3.2) was not actually being observed for 
some of the patients attending the District Hospital, 
especially for out-patient attendances. Based on the 
identification number (central register) the patient's 
record was found and a note was made for each out-patient 
attendance and in-patient admission. 

To collect the data resulting from contacts at the 
emergency department Ckept in separate files) we checked all 
the records refering to 1983 contacts to detect possible 
omissions in our referral list. This procedure was followed 
in the three hospitals whose emergency services were more 
likely to be requested by the residents in Ribeira de Pena, 
the municipal hospital in Cabeceiras de Basto, the district 
hospital in Vila Real and the S.Antonio Hospital in Oporto. 

For the out-patient and emergency contacts, the 
recorded information was similar to that already mentioned 
for the Health Centre contacts. For in-patient care, a 
record was made of each admission and discharge, including 
the date, the hospital, the speciality and the diagnosis. 

For all the data collected at the different hospitals, 
a retrospective comparison was made between the reported 
diagnoses and those from the corresponding primary health 
care contacts. No major discrepancies were found, but it 
appears that a considerable number of hospital contacts were 
not mentioned in the primary care records. 

49 



As for the Health Centre contacts, the diagnoses or 

symptoms were coded in accordance with the ICHPPC-2. Special 

codes were used for the hospital, the type of speciality, 

referrals and actions resulting from the event being 

recor ded. 

2.4 DATA PROCESSING AND ANALYSIS. 

A general computer program was designed to capture the 
different data sets. For each data source, the input data 
set contains the questions included in the specific 
questionnaire, with special entries allowing for conditional 
questions. The program performs continuous validity checks 
on the pre-assigned codes for the variables included. 

For the census data a separate sub-file was created for 
each hamlet containing details of the individual and 
household questionnaires. The internal consistency of the 
data was then tested in each sub-file, and afterwards the 
data from the two sources was linked by means of the 
household reference number. This process was repeated for 
each hamlet and the resulting complete individual records 
were then subject to cross validity tests. Some 
deficiencies, as well as missing information in various 
types of data, were found; whenever necessary corrections 
were made by carrying out a further interview. 

The analysis of the census data is divided into two 
main parts. First is a detailed description of the 
population, based on the information given in the individual 
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questionnaires and secondly, is an analysis of the household 
caracteristics, not only as given directly in the specific 
questionnaire, but also based upon an enlarged set of items 
obtained by combining the individual characteristics of each 
of the household members. 

The Health Centre morbidity data were also kept in 
separate files according to the specific health activity 
involved. Summary tests were performed to detect repetitions 
[dates and patients), in each of the files. 

As we described previously, it was often found that a 
record of the same "contact" would appear in more than one 
file, e.g. for children an appointment may include both a 
vaccination and a first aid. As for the census data, we had 
to link the information refering to the same patient on 
identical dates, in order to obtain a single record for the 
"contact". After this operation was completed all the 
information regarding the Health Centre services [excluding 
in-patient services) was stored in a single file ordered by 
the user identification number, with a special field 
refering to the health activity performed; these data were 
then checked against the research records to test for 
incompatibility, either from referrals or regarding 
complementary procedures included in the consultation 
process. Almost invariably there was complete agreement 
between the complementary services. 

The final set of files corresponding to each of the 
four sources of morbidity information (out-patient and in
patient attendances for the Health Centre and hospitals) 

51 



linked with essential certification items, were then 
subjected to cross-checks to detect incompatible 
combinations of data, involving the age and sex of the 
patient and specific diseases patterns or routine 
procedures . 

In the final analysis of the morbidity data, a thorough 
description of the health services usage is given, involving 
both individual and household characteristics for all 
members of the target population. Furthermore, using the 
data on health services usage in terms of age and sex, a 
study is made of mathematical models to represent the 
distribution of the numbers of doctor-patient contacts in 
the NHS. 

All computer programs were run at the University of 
Oporto Computer Centre on the CDC Cyber 180-830. Statistical 
analysis was carried out using the BMDP - Biomedical Data 
Programs - University of California and the SPSS 
Statistical Package for the Social Sciences. The 
mathematical programs used are from the Fortran library NAG 
[The Numerical Algorithms Group) 1st edition, March 1987. 

52 



3. CENSUS RESULTS 

In this study major emphasis has been given to the role 
of the census in defining the survey population. In addition 
to its traditional role of counting and characterizing this 
population, the census has been used to delineate social and 
health needs. In this context it is particularly important 
to identify subjects who made no use of the health services 
during the survey year, as this group may include some 
individuals whose needs are not being met by the services 
provided. The survey data have been used extensively at 
local level in summary form, such as in analyses by personal 
characteristics Cage, sex, socio-economic group), as well as 
to give broader information on groups selected in terms of 
health related conditions. 

In this chapter we begin with a description of the 
survey population. This is followed by an assessment of the 
accuracy and validity of the data collected. The 
presentation of the results falls naturally into four main 
parts. First, is a general over-view on the survey 
population, involving demographic indicators as well as the 
administrative divisions of the municipality. Secondly, a 
reference is made to the housing conditions and indicators 
of the standard of living. Thirdly, a general description is 
given of personal attributes and finally, the results 
concerning health and related conditions are presented. 
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3.1 ACCURACY AND VALIDIY 

The census was used to define the basic survey 
population. The results depend mainly on the co-operation of 
the public and on the efficiency of the field staff in 
achieving full coverage of the population. Both the validity 
of the answers and the completeness of the cover, have to be 
considered in the assessment of the results. For this 
purpose we refer to other sources of data, including the 
Health Centre records, the National Census of March 1981 and 
local Birth and Death Registers. 

Comparing the families registered at the Health Centre 
with those contacted during the census survey, we noticed 
that despite the efforts of the field staff, it was 
impossible to contact 38 families, two per cent of the total 
number of the families C1738) registered until the end of 
1983. As we mentioned previously, the population is widely 
dispersed and we can stress the fact that in the main 
parish, Salvador, 62 small hamlets were identified, some of 
them with rather difficult access conditions. This is 
reflected in the fact that 74 per cent of the total number 
of families not contacted were living in this parish. We 
should add that all the households were contacted at least 
twice during the Summer of 1983 and, with exception for 
S.Marinha, once more in 1984. Nevertheless, one seventh of 
the non-respondent families refused to provide information 
and for the remaider no contact could be made with any of 
their members. 
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In terms of the information given in the Health Centre 
register, 37 per cent of the non-respondent families are 
composed of a single person [usually an elderly female) or 
they are two-or-three person families, all of whose members 
are employed or students and are not usually at home during 
day time. We should also remember that the persons in 
question might no longer inhabit the parish, this is the 
case for most of the emigrants who were first registered in 
1980 and had not been removed from the register since. 

However, it seems that this slight under-representation 
of smaller households does not affect the validity of the 
census results, since they represent only 1.4 per cent of 
the total number of persons registered [family register) at 
the Health Centre by the end of 1983. As far as the 
morbidity survey is concerned, the individuals were 
included, being identified in terms of age, sex and place of 
residence. 

Comparing now the actual census results with the 
corresponding results obtained previously from the National 
Census 1981 [Table 3.1), slight discrepancies are found for 
three of the parishes: Canedo, Cerva and Limões. Canedo and 
Limões can be considered traditional emigration areas, 
leading to a progressive de-population that is manifested 
numerically in the reduction in numbers between 1981 and 
1983. Comparison of the 1981 Census and the previous 
national census in 1970 shows falls of 20.4 per cent in 
Canedo and 15.2 per cent in Limões despite the fact that 
this period marked the "coming home" of the Portuguese 
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population living in the colonies. In Cerva the situation is 

similar, but in this case the emigration is concentrated in 

the active population, mostly due to employment dificulties, 

the head of the household leaving to work elsewhere, leaving 

the family behind. It is precisely in this parish that we 

find the most unbalanced femaleïmale ratio in the active age 

g roups . 

TABLE 3.1 - POPULATION CHANGE BY PARISH BETWEEN THE 
NATIONAL CENSUS 1981 AND THE ACTUAL CENSUS 1983 

CPERMANENT RESIDENCE) 

PARISH 
INDIVIDUALS 
1981 1983 

HOUSEHOLDS 
1981 1983 

POPULATION CHANGE 
1981-83 C%) 

ALVADIA 446 454 104 111 
CANEDO 889 843 264 229 
CERVA 3811 3657 862 876 
LIMÕES 688 561 159 151 
SALVADOR 3241 3276 853 860 
S.MARINHA 1039 1047 280 282 
S.ALEIXO 709 741 207 216 

ALL 10796 10579 2729 2725 

+ 1, 
- 5, 
- 4. 
-18, 
+ 1. 
+ 0, 
+ 4. 

2. 0 

There is almost no variation in the number of house

holds, what allows us to think that the population change 

C-2.0%) is accounted for mainly by specific groups Cyoung 

men or couples) within the households covered by the 1981 

Census. Nevertheless it seems that there is a slight under-

representation of single person households C14) and a shift 

in the relative frequencies from households with more than 

ten persons to households with four/six persons, which is 

consistent with the hypothesis of emigration in relation to 

some of the family members. It is also possible that some of 
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these single person households are no longer occupied as a 
result of the actual de-population of some of the most 
remote hamlets. 

As far as the census is concerned, the results obtained 
both for household attributes and for population 
characteristics show a reasonably high level of consistency 
with similar data from the National Census, although in 
general there has been a slight improvement in living 
condit ions . 

The items related to accessibility proved to be 
correctly recorded; they were checked against the 
information we collect for this purpose with the local 
transport agencies. As for the items concerning health and 
related conditions, like smoking and alcohol consumption, it 
seems that they confirm what has already been published 
about this region, in Chapter 1 [Plano Integrado de Saúde 
Vila Real-Braganca, 1980). Other items regarding health 
conditions, like family planning attitudes and health 
institutions attended, were checked against the Health 
Centre records and revealed good agreement. It seems, 
however, that the question about family planning evoked 
both, major criticism and a significantly lower response 
rate. The subject is still considered taboo and most of the 
women, though admitting to be acquainted with the subject, 
replied that they have never contacted the health services 
for this purpose. We found that the answer was not correct 
for at least 8 per cent of the women aged 15 to 45 years 
from Health Centre records in the family planning register. 
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We believe that external factors, such as the interviewer's 
sex or the presence of other family members, and to a 
certain extent the socio-economic conditions of the subject 
interviewed, militated against obtaining the correct answer. 

Essential items, particularly those refering to 
personal identification, were also checked; special emphasis 
was given to the youngest, born between 1980 and 1983, whose 
birth date was thoroughly checked because of its importance 
when analysing the corresponding morbidity record. 

Finally, the census results were examined for internal 
consistency; generally, omissions or inconsistencies found 
in the original coding were corrected by reference either to 
a mean value of the characteristic or to the value of the 
closest "analogous" case, whenever adequate. This procedure 
was used mostly for inconsistencies involving age and 
education, employment and source of income and omissions in 
waiting and travelling times for attending the health 
services. Nevertheless, whenever a standard of reference was 
not available, the value for the characteristic in question 
was recorded as "unknown". 

The data were also checked in relation to the 
"residential status" of the respondent. There were a few 
cases, especially persons who had been emigrants, that were 
wrongly coded; the validation was made through comparison 
with the Health Centre records, which proved that in those 
few cases the person had attended the services all through 
the survey year. We will refer to this aspect in the next 
sub-sect ion . 
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Taking into consideration all the data at our disposal, 

there is little doubt that the information put forward in 

this chapter is an accurate picture of the population and 

living conditions present in the municipality of Ribeira de 

Pena referred to the survey year of 1983, 

3.2 GEOGRAPHY AND ACCESSIBILITY INDICATORS 

The municipality of Ribeira de Pena has already been 
described in geographical and administrative terms in 
Chapter 1. We present now the results of the census 
considering the population and households in each of the 
seven parishes of the municipality, taking into account the 
residential status (Table 3.2). 

Using as standard the National Census, we have classed 
as "resident", every person whose usual residence is located 
in the parish, although in special cases he or she may not 
have been living in the municipality throughout the whole of 
the survey year, but only for a shorter period. These cases 
refer to persons who by reasons of employment are forced to 
leave their usual residence, such as students, persons 
enlisted for compulsory military service and persons engaged 
in temporary jobs outside their residential area. 
Nevertheless, in a region where emigration is common, other 
situations have to be considered. These concern mostly 
pregnant women, who although living in a foreign country 
return to their original residential area to give birth, 
register the child, and only when the child is three or four 
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months old return to their family abroad. Their Health 
Centre record presents a series of routine contacts all 
through the year, and we considered in these cases the 
person "resident". 

Refering now to the results presented in Table 3.2, we 
observe a considerable seasonal variation in all parts of 
the municipality; 8.2 per cent of the households were 
temporarily occupied and 10 per cent of the dwellings 
received a transitory population, giving a population 
increase of about 19 per cent. In fact the population 
increase is greater than indicated by these figures. 
Supplementary information was provided by the interviewers 
to the effect that a considerable number of dwellings were 
found vacant; 149 dwellings in Salvador, 29 in S.Aleixo and 
114 in S.Marinha Cin this parish only the residents were 
contacted]. Summing up all this information, and considering 
the mean household size for emigrants, 4.4, we can estimate 
for the municipality a temporary population of about one 
third the size of the resident population. In terms of 
health services planning this is a situation which cannot be 
ignored . 

The resident population is distributed amongst the 
seven parishes as indicated in Table 3.2. Three distint 
groups can be identified in terms of the population density 
in the seven parishes; the first group including Cerva and 
Salvador, the two more populous parishes, representing 65.5 
per cent of the municipality population; a second group 
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TABLE 3.2 - HOUSEHOLDS, POPULATION AND RESIDENT POPULATION BY TYPE OF 
ACCOMODATION AND SEASONAL OCCUPATION IN EACH PARISH. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
* X X X x 

* x x PERMANENT RESIDENCE x SEASONAL x 
x HOUSEHOLDS x TOTAL x x OCCUPATION x 
* AND x x TYPE OF ACCOMODATION x x x 
x POPULATION x x x x x x 
x x x COTTAGE x «OODEN/H. X HOLIDAYS x EMIGRANT x 
* x x x CARAVANE x x x 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X 

x HOUSEHOLDS 129 101 10 3 15 
x POPULATION 512 434 31 6 41 
x RESIDENTS 454 424 3 0 - -
x 
x 
x HOUSEHOLDS 231 220 9 2 
x POPULATION 859 834 2 1 - 4 
x RESIDENTS 843 822 21 
x 
x 
x HOUSEHOLDS 962 808 68 49 37 
x POPULATION 4367 3809 208 196 154 
x RESIDENTS 3657 3465 192 
x 

X 
x ALVADIA « 

x 
X 
X 
X 

x CANEDO x 
x 
X 
X 
X 

x CERVA x 
x 
X 
x 
X 

x LIMÕES x 
x 
X 
X 
X 

x SALVADOR x 
x 
X 
X 
X 

x S.MARINHA x 
x 
X 
X 
X 

x S.ALEIXO x 
x 
X 
X 
X 

* ALL x 

x HOUSEHOLDS 156 149 2 1 4 
x POPULATION 586 567 2 1 16 
x RESIDENTS 561 559 2 
x 
x 
x HOUSEHOLDS 948 778 82 10 78 
x POPULATION 4167 3495 269 34 369 
x RESIDENTS 3276 3012 264 
x 

x HOUSEHOLDS 282 266 16 
x POPULATION 1050 1009 41 
x RESIDENTS 1047 1006 41 
x 
x 
x HOUSEHOLDS 260 215 1 1 43 
x POPULATION 1046 840 2 6 198 
x RESIDENTS 741 739 2 
x 

x HOUSEHOLDS 2968 2537 188 64 179 x 
x POPULATION 12587 10988 574 243 782 x 
x RESIDENTS 10579 10027 552 - - x 
x x 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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comprising S.Marinha, S.Aleixo and Canedo, with populations 
ranging from 10 to 7 per cent of the total population and 
another group formed by Limões and Alvadia, the two least 
populous parishes, representing respectively 5.3 and 4.3 per 
cent of the total population. 

The permanent dwellings were divided into two classes, 
cottage [good or deficient conditions] and wooden house or 
caravane. Some 188 out of 2725 dwellings [7%) were wooden 
houses or caravanes and in Salvador and Alvadia the 
percentages were 9.5 and 9 per cent respectively. This 
aspect will be considered in greater detail in Section 3.4. 

The geography and the accessibility of the resident 
population is summarized in Figure 3.1 and Table 3.3. Equity 
of access, as given by equal access to a source of services 
[primary health care or others) employing the least costly 
means of transport available [foot or public transport), is 
far from being attained within the community. In Figure 3.1 
we present the municipality map, showing the most populous 
hamlets in each parish, as well as the public transport 
network [dotted line). For the set of parishes comprising 
Canedo, Alvadia and Limões, with 17.6 per cent of the 
community population, no public transport is available, 
except in Alvadia and only once every fortnight on the 
market day. This fact was already mentioned in the Piano 
Integrado de Saude Vila Real-Braganca refering to data 
collected in 1976J the municipality of Ribeira de Pena was 
then mentioned as having three parishes with the worst 
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possible "accessibility index" (definition in Appendix 5], 
representing then 22.4 per cent of the total population. 

As we can see in Table 3.3, the situation is virtually 
unchanged. The distance from the village centre to the above 
parishes varies from 15km to 32km, implying journeys of 2 to 
3 hours by foot or substantial transport costs. In the 
parish of S.Marinha, although with shorter distances (2km to 
17km], public transport is only available for 8 per cent of 
its population, while 20 per cent have to walk distances 
further than 9km. In the main parish, Salvador, almost all 
the population has access to public transport, though in 
special cases, like Friume and Vilarinho (Figure 3.1], 
respectively with mean distance of 4.3km and 9km, the 
population is too far from any public transport. The most 
accessible parish is S.Aleixo with distances ranging from 
7km to 10km, but with access to frequent transport. The most 
populous parish, Cerva, although rather distant from 
Salvador (8 to 25km) but with regular public transport, has 
in general good access to the centre of the municipality. 
Special reference should be made to the hamlets of Agunchos 
and Formoselos with 21 per cent of the parish population; 
these are the only ones to make use of a different transport 
line (Figure 3.1], that serves also the parish of Salvador, 
with rather big distances to walk in order to catch the 
nearest transport; also for the hamlet of Rio Mau and 
Escoureda with 9 per cent of the parish population, the 
distances to catch the public transport in Cerva are quite 
large, making the access difficult. 
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FIGURE 3.1 RIBEIRA DE PENA 

ADMINISTRATIVE DIVISIONS 

PUBLIC TRANSPORT NETWORK 
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TABLE 3.3 - ACCESSIBILITY OF EACH PARISH TO THE TWO MAIN 
VILLAGES IN TERMS OF DISTANCE AND AVAILABILITY 
OF PUBLIC TRANSPORTS FOR THE RESIDENT POPULATION 

(a) VILLAGE OF SALVADOR 

% POPUL. WITHOUT 
PUBLIC TRANSPORT 
[DISTANCE > 5km) 

100 
100 
0 

100 
3 

50 
0 

(b) VILLAGE OF CERVA 

POPUL. AVERAGE DISTANCE % POPUL. WITHOUT 
PARISH DISTANCE MIN. MAX. PUBLIC TRANSPORT 

POPUL. AVERAGE DISTANCE 
PARISH DISTANCE MIN. MAX 

(km) (km) 
ALVADIA 454 17.7 15 20 
CANEDO 843 26.7 17 32 
CERVA 3657 17.6 8 25 
LIMÕES 561 26.2 24 30 
SALVADOR 3276 4.3 1 12 
S.MARINHA 1047 5.9 2 17 
S.ALEIXO 741 7.7 7 10 

(km) (km) (DISTANCE > 5km) 
CERVA 3657 5.6 1 17 30 
LIMÕES 561 6.6 4 13 50 

Considering the other centre for health services, the 
village of Cerva serves besides its own population, the 
population of Limões. In this latter parish half of the 
population has to walk 4 km and in Tojais and Madeira (23% 
of the parish population) between 9 and 13 km. Also for the 
hamlets of Agunchos and Formoselos with distances ranging 
from 9 to 17 km and Rio Mau with distances between 6 and 9 
km access to Cerva is quite difficult. 

In Table 3.4 accessibility is measured by two 
indicators: travelling time to reach the source of services 
(one way) and the cost involved. We should draw attention to 
the fact that whenever no public transport is available, the 
person depending on the situation involved, would either 
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walk or use a taxi. In the case of costs for private 
transport we have considered the official payment stated in 
Diário da Republica, 1983 (18$00 per km). The results shown 
stress the differences still present between those parishes 
with worst access. It is evident that the accessibility 
measure as given in Table 3.2 does not reflect the 
considerable differences in access felt by someone living in 
Alvadia, Canedo or Limões. A resident of Canedo would have 
to pay for transport twice as much as a resident of Alvadia 
and almost four times as a resident of Limões, because in 
this last parish most of the distance can be travelled in a 
coach. The result holds for transport by car in the first 
two parishes, but in this case Canedo and Limões are in 
identical situation since the average distance to reach the 
parish centre is identical. Amongst the parishes with worst 
accessibility it is in Alvadia that we found the highest 
percentage of persons using private transport. If we compare 
this percentage (13%) with those of Canedo and Limões (6% 
and 2%) they reflect other aspects, such as the existence of 
roads in good conditions (for those who have access to 
private transport) and the different socio-economic 
standard, as given by the percentage of private transport 
owners in these parishes (Table 3.15). 

In general, considering the whole municipality, 
approximately 56 per cent of the residents would usually 
travel by coach, mostly in S.Aleixo, Cerva and Salvador; 24 
per cent would use a taxi and 5 per cent would have to use a 
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TABLE 3.4 - ACCESSIBILITY IN TERMS OF TIME AND COSTS INVOLVED 
CONSIDERING THE TWO VILLAGES, SALVADOR AND CERVA 

CRATE PER 100 RESIDENT POPULATION) 

PARISH RATE PER 100 MEAN TIME MEAN COST 
TRANSP. (res ident popul.) (minutes) (escudos ) 

SALVADOR CERVA S. C. S. C. 

ALVADIA 
TAXI 87 26 1018 

PRIVATE 13 26 317 
CANEDO 

FOOT 
TAXI 

PRIVATE 

12 
94 
6 

277 
92 
99 

1801 
503 

CERVA 
FOOT - 73 - 49 - . -

COACH 91 21 59 18 67 23 
TAXI 5 35 40 23 421 241 

PRIVATE 4 4 32 18 307 130 
LIMÕES 

FOOT - 96 - 88 - -
TAXI - 99 - 25 - 419 

COACH+TAXI 98 - 85 - 477 -
PRIVATE 2 1 65 10 477 72 

SALVADOR 
FOOT 39 28 -

COACH 56 24 28 
TAXI 9 12 176 

PRIVATE 4 8 55 
S.MARINHA 

FOOT 86 71 -
COACH 5 14 30 
TAXI 84 16 335 

PRIVATE 9 14 95 
S.ALEIXO 

FOOT 2 111 -
COACH 93 19 36 

PRIVATE 5 18 133 
ALL 

FOOT 22 76 56 56 - -
COACH 56 18 43 18 51 23 
TAXI 24 43 43 24 885 295 

COACH+TAXI 5 - 85 - 477 -
PRIVATE 5 3 28 17 219 127 

taxi and a coach afterwards. Only 22 per cent walk to the 
village centre, and for most of them the travelling time is 
high; on average they will spend almost one hour. 

67 



3.3 EVOLUTION OF FERTILITY AND MORTALITY INDICATORS 

Besides the importance of the knowledge of the actual 
population and its geographical distribution, we think that 
service planning should also take into consideration changes 
in the local demographic characteristics as given by general 
indicators of the health status of the population. Some of 
these indicators, such as those refering to infant and 
perinatal mortality and fertility, are not only indicators 
of the health status and health service performance, but 
also sensitive measures of the socio-economic development in 
the community. For this purpose and although the results are 
not based solely on the information collected in the census, 
we decided to evaluate the changes between 1981 and 1983 
using additional data sources, the National Demographic and 
Health Statistics, as well as the local death and birth 
registers. In Table 3.5 we present the general rates of 
population growth and in Tables 3.6 and 3.7 the age-specific 
fertility and death rates with an analysis of the changes in 
the major causes of death in Table 3.8. 

TABLE 3.5 - DEMOGRAPHIC INDICATORS: RIBEIRA DE PENA 
1981/83 EVOLUTION 

INDICATORS 1981 1983 
CRUDE BIRTH RATE/1000 14.1 14.7 
CRUDE DEATH RATE/1000 9.4 9.9 
INFANT MORTALITY RATE 35.6* 19.4 
PERINATAL MORTALITY RATE 34.6* 19.0 
FERTILITY RATE 70.5 68.5 
*C1980/81) 
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Since we are dealing with a small community and bearing 
in mind the small numbers involved in any single year, these 
indicators are subject to considerable random fluctuations 
and so any comparisons should be made with caution. It seems 
however that the rate of population increase [between 4 and 
5 per 1000) is quite stable in the period. The general 
fertility rate for women aged 15-49 years remains high in 
comparison with the figure for Portugal in 1981 CTable 1.2). 
Nevertheless the age-specific fertility rates [Table 3.6) 
show an increase for the 20-34 age groups, contrasting with 
a decrease for the youngest and those aged 35 years and 
over . 

TABLE 3.6 - AGE-SPECIFIC FERTILITY RATES PER 1,000 
RIBEIRA DE PENA - EVOLUTION 1981/83 

AGE 1981 1983 
15-19 2 8 . 4 2 4 . 4 
20-24 9 0 . 7 1 2 5 . 5 
25-29 1 4 6 . 8 1 1 6 . 4 
30-34 9 7 . 8 100 .0 
35-39 5 9 . 1 4 6 . 3 
4 0 - 4 4 6 4 . 8 4 9 . 3 
45-49 10 .2 3 . 8 

The age-specific death rates for all causes per 1000 
inhabitants have been calculated for the three year period 
[Table 3.7) and given the lack of data about the 
distribution of causes of death by age (the only data source 
being the local death registers, where only 91% of the 
deaths relating to the resident population are recorded), 
the Health Statistics 1981-83 provide the basic data for the 
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calculation of the incidence of the major causes of death in 

Table 3.8. We note the increasing importance of diseases of 

TABLE 3.7 - AGE-SPECIFIC DEATH RATES PER 1,000 POPULATION 
RIBEIRA DE PENA - EVOLUTION 1981/83 

AGE 1981 1982 1983 
<1 
1-4 
5-19 

20-39 
40-49 
50-59 
60-69 
= >70 

2 7 . 8 3 8 . 9 1 9 . 4 
2 . 6 3 . 9 1 . 4 

- 1. 1 0 . 9 
3 . 5 1 . 3 1 .2 
2 . 0 4 . 0 4 . 3 
5 . 3 4 . 4 7 . 2 

2 3 . 6 1 7 . 4 16 .6 
6 5 . 2 77. 1 7 5 . 7 

National Health Statistics, 1980/81, 1982 and 1983 

the circulatory system, from 1981 to 1983 C47.3 to 55.5 per 
10000 population]. The increase in the death rate for other 
diseases of the circulatory system during the same period 
was 45 per cent while the death rates for cerebrovascular 
disease attained identical values in 1981 and 1983. 

TABLE 3.8 - CAUSE-SPECIFIC DEATH RATES PER 10,000 POPULATION 
RIBEIRA DE PENA - EVOLUTION 1981/83 

CAUSE OF DEATH 1981 1982 1983 
CEREBROVASCULAR DISEASE 
DISEASES CIRCULATORY SYSTEM (OTHERS) 
MALIGNANT NEOPLASMS 
ACCIDENTS, POISONING & VIOLENCE 
ILL-DEFINED CONDITIONS 
DISEASES OF RESPIRATORY SYSTEM 
CIRRHOSIS a OTHER LIVER DISEASES 
National Health Statistics, 1980/81, 1982 and 1983 

Using again the death registers for this period we noticed 

that the age specific death rate for diseases of the 

2 7 . 8 4 3 . 5 2 7 . 3 
1 9 . 5 16 .7 28 . 2 
1 5 . 7 13 . 0 1 0 . 3 
1 1 . 1 9 . 3 8 . 5 

7 . 4 1 .9 4 . 7 
4 . 6 7 . 4 3 . 8 
0 . 9 0 . 9 2 . 8 
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circulatory system for those aged 70 or more increased by 11 
per cent (45 to 50 per 1000 population) and 27 per cent (8.2 
to 10.4 per 1000 population) in the 60-69 age group. 

The stable decrease in the death rates for those in the 
60s and subsequent increase for those aged 70 or more is 
reflected in the life expectancy at birth for 1983 (68.6), 
as opposed to 63.4 for the previous 1979-82 period. 

3.4 HOUSING CONDITIONS 

The information on housing conditions and environmental 
characteristics, such as sources of water supply, is of 
unquestioned importance in both the prevention of disease 
and the promotion of health. Both factors can affect 
strongly the community health programmes as well as the 
utilization of the health services in general. 

Comparing the census information regarding accomodation 
amenities with the previous data from the National Census, 
the overall situation is slightly better for all the 
parameters considered, especially the electricity 
distribution covering a further 9 per cent of the population 
and households. 

In Table 3.9, we present the percentage distribution of 
households and individuals within the households with these 
amenities by parish. The situation is significantly 
different across the seven parishes. In terms of electricity 
supply, Limões is clearly the most under-served parish, 
since only half of the population benefits from it; as for 
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the remaining parameters, the parish of Canedo has undoubtly 

the most unfavourable conditions. In general, it is in 

Alvadia and Salvador that the housing conditions are better. 

TABLE 3.9 - HOUSEHOLD AMENITIES BY PARISH - HOUSEHOLDS AND INDIVIDUALS. 
(PERMANENT RESIDENCE) 

WITH WITH WITH 1 «TH 
PARISH ELECTRICITY RUNNING WATER TOILET 1 3ATH 

< 7.) (%) (%) '/.) 
H I H I H I H I 

ALVADIA 76.6 83.9 67.6 76.7 50.5 58.6 33.3 37.4 
CANEDO 74.7 79.8 6.1 7.7 6.1 6.9 2.6 3.3 
CERVA 70.3 73.3 21.1 22.4 31.4 32.6 14.0 15.0 
LIMÕES 49.7 49.4 27.2 27.5 24.5 24.2 9.9 8.7 
SALVADOR 82.9 84.0 49.5 48.3 47.4 45.8 32.1 31.8 
SMARINHA 66.7 71.3 30.1 34.6 31,2 36.6 21.3 25.8 
S.ALEIXO 81.5 83.1 17.6 20.2 29.2 34.0 12.0 13.5 

ALL 74.3 76.8 31.7 32.9 34.5 35.8 19.9 20.9 

In relation to the sources of water supply, and amongst 

the 864 C31.7%5 dwellings with running water, approximately 

two thirds have mains and the remainder have their own 

private piping system. Amongst the 1861 (68.3%) dwellings 

without running water, 78.8 per cent are served by public 

tap, what means that the water is routinely analysed, 

preventing hazardous contamination; still in 349 out of the 

2725 dwellings (14.5%), the population uses sources of water 

(spring and well) not subject to any kind of control, 

conditions found for 24.2 per cent of the dwellings in Cerva 

and 45.1 per cent in Limões. 

With reference to toilet conditions, we have considered 

"with toilet", every dwelling declared to have toilet and an 

appropriate sewage system; we decided to consider this 
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definition, in order to follow as closely as possible the 
National Census patterns and also because of the unhealthy 
conditions associated with the other types. In Limões, 
S.Aleixo and particularly in Canedo the situation is below 
the overall conditions in the municipality. 

Considering now the variable which summarizes the 
household amenities, as defined in Table 3.10, the contrast 
between the parishes is apparent. This table shows for each 
parish and for the municipality as a whole, the distribution 
of household amenities by type of accomodation. In the 
municipality as a whole approximately equal number of 
persons live in houses where all these amenities are 
available and where none of them is available. This balance 
is found only in two of the parishes, S.Marinha and 
S.Aleixo,* in Canedo, Cerva and Limões the situation is 
radically different, with special emphasis on Limões, where 
only 8.7 per cent of the population benefits from all the 
amenities while 46 per cent have none of them. We should 
also remark that the only amenity available for 37.7 per 
cent of the municipality population is electricity, which in 
terms of health is perhaps far less important than water 
supply or toilet conditions. We can see also that more than 
half of the population does not have toilet, water and bath; 
in Canedo this proportion approaches 90 per cent, in Limões 
is 66.7 per cent and in S.Aleixo 65.7 per cent. The parishes 
with the most favourable conditions are Alvadia and 
Salvador, and the situation is more advantageous in the 
former . 
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TABLE 3.10 - HOUSING CONDITIONS AND TYPE OF ACCOMODATION BY PARISH 
- HOUSEHOLDS AND POPULATION - (PERMANENT RESIDENCE) 

PARISH TYPE OF TOTAL 
HOUSING ACCOMODATION  

CONDITIONS HOUSE- INDIVIDUALS 
GOOD FAIR BAD HOLDS FREQ. C%) 

ALVADIA E+T+W+B 37 - - 37 170 37.4 
E+T+W 17 - - 17 89 19.6 
E +W 18 - - 18 81 17.8 
E + T 2 - - 2 7 1.5 
E 11 - - 11 34 7.5 

W 3 - - 3 8 1.8 
13 - 10 23 65 14.3 

ALL 101 - 10 111 454 
CANEDO E+T+W+B 6 6 28 3.3 

E + T+W 2 - - 2 9 1. 1 
E +W 3 3 - 6 28 3. 3 
E+T 6 - - 6 21 2.5 
E 54 93 4 151 587 69.6 

7 46 5 58 170 20.2 

ALL 78 142 9 229 843 
CERVA E+T+W+B 117 2 119 529 14.5 

E + T+W 28 3 - 31 124 3.4 
T + W+B 3 1 - 4 21 0.6 
T+W - 1 - 1 1 0.0 

E +W 16 10 1 27 128 3. 5 
E + T 69 24 - 93 414 11.3 
E 211 126 9 346 1486 40.6 

T 17 10 - 27 105 2.9 
W 1 2 - 3 17 0.5 

62 105 58 225 832 22.8 

ALL 524 284 68 876 3657 

LIMÕES E+T+W+B 15 15 49 8.7 
E + T + W 11 1 - 12 47 8.4 

T+W - 3 - 3 7 1. 2 
E +W 11 - - 11 51 9. 1 
E+T 3 - - 3 14 2.5 
E 28 6 - 34 116 20.7 

T 3 1 - 4 19 3.4 
41 26 2 69 258 46.0 

ALL 112 

Legend: HOUSING CONDITIONS! 

37 151 561 
E - with electricity; B - with bath; 
T - with toilet; W - with water; 

- no electricity, no toilet, no water and no bath. 
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TABLE 3.10 CCONT.)- H0USIN6 CONDITIONS AND TYPE OF ACCOMODATION 
PARISH ACCOMODATION IQIAL 

HOUSING 
CONDITIONS 

HOUSE 
HOLDS 

_ iwnTWTnnAI c HOUSING 
CONDITIONS GOOD FAIR BAD 

HOUSE 
HOLDS FREQ. C%) 

SALVADOR E+T+W+B 260 14 274 1035 31.6 
E+T+W 59 23 - 82 273 8.3 

T + W+B 2 - - 2 7 0. 2 
T + W - 1 - 1 1 0.0 

E +W 21 30 4 55 214 6. 5 
E + T 31 16 - 47 182 5.6 
E 67 153 35 255 1049 32.0 

T - 2 - 2 4 0. 1 
W 1 10 1 12 53 1.6 

17 71 42 130 458 14.0 

ALL 458 320 82 86 0 3276 

S.MARINHA E+T+W+B 56 2 58 261 24.9 
E+T+W 10 2 - 12 47 4.5 

T + W+B 2 - - 2 9 0.9 
T + W 1 - - 1 4 0.4 

E +W 3 7 - 10 35 3.3 
E+T 14 - - 14 59 5.6 
E 37 57 - 94 345 33.0 

T 1 - - 1 3 0.3 
W - 2 - 2 6 0.6 

9 63 16 88 278 26.6 

ALL 133 133 16 282 1047 

S.ALEIXO E+T+W+B 22 4 26 100 13.5 
E + T+W 7 3 - 10 48 6.5 
E +W - 1 - 1 1 0. 1 
E+T 11 13 - 24 92 12.4 
E 25 90 - 115 375 50.6 

T - 3 - 3 12 1.6 
W 1 - - 1 1 0. 1 

5 30 1 36 112 15. 1 

ALL 71 144 1 216 741 
TOTAL E+T+W+B 513 22 535 2172 20.5 

E+T + W 134 32 - 166 637 6.0 
T + W+B 7 1 - 8 37 0. 3 
T + W 1 5 - 6 13 0. 1 

E+ W 72 51 5 128 538 5. 1 
E+T 136 53 - 189 789 7.5 
E 433 525 48 1006 3992 37.7 

T 21 16 - 37 143 1.4 
W 6 14 1 21 85 0.8 

154 341 134 629 2173 20.5 

ALL 1477 1060 188 2725 10579 
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As far as the type of accomodation is concerned in 
Canedo and S.Aleixo two thirds of the dwellings are 
deficient, in S.Marinha there is a balance and for all the 
other parishes the proportion of dwellings in good condition 
is greater than the proportion deficient. 

To complete the results concerning housing conditions, 
nearly 28 per cent of the dwellings have an adequate sewage 
system - 22 per cent with aseptic ditch and 6 per cent with 
public sewage; 4 per cent have open sewage and the remaining 
68 per cent have no means of sewage disposal. As for the 
other indicators, the worst conditions are found in Canedo 
and Limões where the proportions of dwellings without sewage 
are respectively 93 and 80 per cent. 

3.5 HOUSEHOLD CHARACTERISTICS 

It hardly needs saying that any assessment of the 
extent of "health needs" and of the relative living standard 
of the community, requires not only a knowledge of the 
distribution of incomes (or other related measures) but also 
a knowledge of the household structure in terms of the 
number and characteristics of its members. 

However, the inclusion of a direct question on income 
is unlikely to produce reliable information since the topic 
of money arises hostility and though the confidentiality of 
the questionnaire was made clear, the respondant tends to 
relate the answer with possible tax liabilities. Further, it 
is always difficult to obtain a correct answer in a 
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predominantly rural community where most of the activities 
relate to agriculture are seasonal and the sources of income 
are not always translated into a "fixed" salary. It is more 
reliable to use a related measure, as for instance the 
socio-economic group of the head of the household, as 
defined in terms of his occupation and employment status. 
The use of this alternative measure, implies in turn the 
"choice" of the head of the household amongst its members. 
It would be easier to consider the householder or tenant, 
following the National Census methodology. It can be argued 
that in this type of community, where the pattern of 
household formation is usually constrained by incomes and 
many households include more than two generations, to choose 
a retired person, instead of an active member more directly 
responsible for the household welfare, may be misleading. 
Moreover, when the socio-economic level is assessed 
separately, the dependent members within the household, 
minors, would be included in the socio-economic group of the 
grand-parents instead of that of the parents. 

In attempting to assess a more suitable definition for 
the head of the household, it might be considered more 
appropriate to adopt a criterion based on sex and economic 
position (economically active or inactive) and employment 
status. Therefore, the head of household was defined 
according to the hierarchic list: 

A. Economically active 1. Self-employed Cwith employees) 
2. Self-employed Cwithout employees) 
3. Employee 
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B. Economically inactive 4. Person of independent means 
5 . Person ret ired 

C. Transitory employment 6. Conscripted person 
situation 7. Unemployed or waiting for a job 

D. Other situation 8. Inactive person dependent from a 
relative not resident 

We should note that any relative not normally living 
with his family in the household was excluded from the 
calculations. The socio-economic group was then allocated on 
the basis of information refering to occupation, employment 
status and main source of income. The global results and the 
results for each parish are expressed in percentages in 
Table 3.11. 

While for the National Census 40 per cent of the 
households were owned or rented by economically inactive 
persons, following the above definition this percentage is 
reduced to 21.6 per cent in our census. There is 
nevertheless a similar proportion of households in which the 
head of the household and the householder are farmers, 
employers or working on their own account, in both census; 
for all the other groups the proportions are very different. 

To present the data in Table 3.11 some of the groups 
were pooled together, including! "farmers" (only 4% 
employers] and "others" (households headed either by persons 
with a transitory employment situation (21%) or by a 
dependent inactive person (79%)). The values obtained the 
for the seven parishes show that there are rather different 
situations across the municipality. Alvadia, Canedo and 
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TABLE 3.11 - SOCIO/ECONOHIC GROUP OF THE HEAD OF THE HOUSEHOLD BY PARISH. 
(HOUSEHOLDS AND INDIVIDUALS - PERMANENT RESIDENCE) 

SOCIO/ECONOHIC 
GROUP OF HEAD 
OF HOUSEHOLD 1 

PARISH TOTAL 
HOUSE INDIVI 
HOLDS DUALS 

SOCIO/ECONOHIC 
GROUP OF HEAD 
OF HOUSEHOLD 1 ALVADIA CANEDO CERVA LIHOES SALVADOR S.MARINHA S.ALEIXO 

TOTAL 
HOUSE INDIVI 
HOLDS DUALS 

FARMERS 66.7 43.7 19.6 41.7 20.2 37.3 11.1 26.1 32.2 

AGRICULTURAL WORK. 2.7 32.3 18.6 9.3 19.7 11.7 25.9 18.8 21.1 

HANUAL WORKERS 4.5 3.5 23.5 5.3 16.2 13.5 11.1 15.7 17.7 

EMPLOYERS 
INDUSTRY i COHHERCE 1.8 1.7 8.0 6.6 9.8 6.0 5.1 7.3 8.0 
HANAGERS Î JUNIOR 
NON-MANUAL WORKERS 0.0 2.6 5.8 0.0 12.8 5.7 8.8 7.4 7.4 
PROFESSIONAL HORK. 
WITH DEGREE 1.8 0.0 1.1 1.3 3.3 0.4 0.9 1.7 1.4 
ECONOMICALLY INACTI 
INDEPENDENT HEANS 22.5 16.2 21.8 35.1 16.7 21.3 36.6 21.6 11.3 

OTHERS 0.0 0.0 1.5 0.7 1.4 4.3 0.5 1.4 0.8 

Limões are parishes where the income of most households 

comes from agriculture, while in Cerva, Salvador and 

S.Marinha the proportion of households headed by manual 

workers is higher than that of rural workers. In Limões and 

S.Aleixo more than one third of the households are 

headed by economically inactive persons, while for the 

other parishes and in general for the community this 

proportion falls around the 22 per cent. 

To take into account the fact that the number of 

persons and their ages vary from household to household, we 

have used the variable "household structure" based on the 

household size and the age of its members. Following the 
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National Census patterns and pooling together some 

categories, we considered eight categories according to the 

number of adults aged between 15 and 64 years and aged 65 

and over, and children under 15 years of age, as shown in 

Table 3.12. The results obtained in 1983 are similar to 

those presented in the National Census; nevertheless it 

seems that there has been a slight change in pattern 

involving the groups refering to "three or more adults", 

"two adults + children" and "others", which included all the 

households with three or more adults and at least one child. 

For the percentage distribution in 1981 we had for these 

TABLE 3.12 - HOUSEHOLD STRUCTURE IN TERMS OF HOUSEHOLD SIZE AND AGE OF ITS MEMBERS BY PARISH. 
(HOUSEHOLDS AND INDIVIDUALS - PERMANENT RESIDENCE) 

HOUSEHOLD 
STRUCTURE 

PARISH TOTAL 
HOUSE INDIVI 
HOLDS DUALS 

HOUSEHOLD 
STRUCTURE ALVADIA CANEDO CERVA LIMÕES SALVADOR S MARINHA S •ALEIXO 

TOTAL 
HOUSE INDIVI 
HOLDS DUALS 

ONE ADULT 
15< AGE <65 3.6 6.1 5.2 6,0 5.1 5.7 6.0 5.4 1.4 
ONE ADULT 
AGE >65 13.5 8.3 9.0 7.9 8.8 9.9 10.2 9.2 2.4 
TWO ADULTS 
AGE >15 20.7 24.0 15.5 19.9 17.1 17.4 26.4 18.2 9.4 
THREE OR MORE 
ADULTS 18.9 19.2 20.0 25.8 18.4 16.0 15.3 18.9 19.2 

ONE ADULT + ONE 
OR MORE AGE <15 2.7 0.9 1.4 0.7 2.3 2.1 2.3 1.8 1.3 
TWO ADULTS + ONE 
OR THO AGE <15 9.9 10.9 15.3 9,9 18.4 17.4 13.4 15.4 14.0 

TWO ADULTS +THREE 
OR MORE AGE <15 2.7 1.4 8.9 2.6 6.0 7,8 6.0 6.7 10.2 

OTHERS 27.9 26.2 24.7 27.2 23.8 23.8 20.4 24.4 42.1 
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groups respectively, 17, 21 and 26 per cent compared to 
18.9, 22.1 and 24.4 per cent in 1983, resulting in a 
decrease of households type "others" and a corresponding 
increase in the other types mentioned. 

This table shows that, with the exception of S.Aleixo, 
the typical household has a large number of members; for 
24.4 per cent of the households ("others" in Table 3.12) the 
average household size is 6.7. Summing up the results for 
the last four categories, we see that in 48.3 per cent of 
the households there is at least one child and three or more 
children are found in at least 6.7 per cent of the 
households (the highest percentage in Cerva in contrast with 
Alvadia and Limões). 

Although the information on the number of children 
living in each household is quite important in terms of 
health, no less importance should be attributed to old 
people living alone. Besides the 9.2 per cent of the 
households consisting of a single person aged 64 years or 
more, we can stress that in 185 out of 521 two adults 
households, both the occupants are aged more than 64 years. 
As a global result, 16.2 per cent of the total number of 
households are inhabited only by persons in this oldest age 
group . 

3.6 LIVING STANDARDS 

Not only the physical condition of the dwelling and its 

facilities as we described previously have an important 
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effect on health. Both the size of the accomodation and the 
degree of crowding [measured in terms of the number of 
persons per room) are characteristics to consider whenever 
health programmes are to be developed. 

As shown in Table 3.13, the mean household size for the 
whole community is 3.9, quite similar to the value of 4.0 
found in the National Census. Nevertheless the living 
standards in the seven parishes are different. As expected 
from Table 3.12, the parish of S.Aleixo has the lowest mean 
household size (3.4) and the lowest proportion of dwellings 
with a low "crowding degree". On average, it is in Cerva and 
Alvadia that the big family household predominates; in the 
first parish (and recalling again the results of Table 3.12) 
there is the highest percentage of households with two 
adults and at least three children and in Alvadia there is 

TABLE 3.13 - OCCUPATION INDICATORS BY PARISH. 
(HOUSEHOLDS PERMANENT RESIDENCE) 

MEAN MEAN 
PARISH TOTAL HOUSEHOLDSIZE NO.PERSONS/ROOM 
ALVADIA 111 4. 1 1.2 
CANEDO 229 3.7 1.6 
CERVA 876 4. 2 1.3 
LIMÕES 151 3.7 1. 3 
SALVADOR 860 3.8 1. 1 
S.MARINHA 282 3.7 1.2 
S.ALEIXO 216 3.4 1. 2 
ALL 2725 3.9 1.2 

the highest percentage of households with at least three 
adults and one child. Nevertheless, in both these parishes 
the degree of crowding is near the overall mean. Opposed to 
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this is the situation in the parish of Canedo, presenting 

one of the lowest mean household sizes but the highest mean 
number of persons per room (1.6}, i.e., small families 
living in dwellings with a small number of rooms. 

Following the definition used in the 1981 census we 
created an indicator that relates both the variables, 
household size and number of rooms in the dwelling, in order 

to ascertain how many households and persons are actually 

living under the defined living standard. This indicator, 

the crowding index, defines the "ideal" number of rooms 

according to the characteristics of the household members 
based on the following calculations! 

1 room - living room 
1 room - for each couple 
1 room - for each non-single adult 
1 room - for each single person aged 18 or more 
1 room - two single persons same sex aged between 7 and 18 
1 room - two persons aged less than 7 

The results in Table 3.14 refer to the households whose 
crowding index is below the standard, that is, whose number 

of rooms is not enough according to the pattern defined. We 
can clearly observe the big discrepancies between the 

parishes that we already mentioned; we found in the 

community 40.7 per cent of dwellings whose members (53.3% of 

the resident population), are living below the standard. The 
situation is more drastic in Canedo, Alvadia and Cerva where 
this percentage varies from 70.1 to 57.4 per cent. Salvador 
and Limões are the only parishes where more than half of its 
inhabitants enjoy an adequate living standard as defined by 
this indicator. 
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TABLE 3.14 - HOUSEHOLDS AND INDIVIDUALS WITHIN HOUSEHOLDS 
WITH CROWDING INDEX BELOW THE STANDARD BY PARISH. 

PARISH HOUSEHOLDS C%) INDIVIDUALS C%D 

ALVADIA 46 41 .4 285 62.8 
CANEDO 144 62.9 591 70. 1 
CERVA 365 41.7 2098 57.4 
LIMÕES 61 40.4 279 49.7 
SALVADOR 289 33.6 1473 45.0 
SMARINHA 116 41. 1 534 51.0 
S.ALEIXO 89 41. 2 376 50.7 

ALL HID 40.7 5636 53.3 

In a community where physical accessibility barriers 

are strong it is rather important the information on 

standard of living as given by private transport ownership 

as well as by degree of social awareness in terms of mass 

media. The results in Table 3.15 show a trend which has 

emerged in all previous results. It is precisely in those 

parishes with worst physical accessibility that few 

TABLE 3.15 - INDICATORS OF STANDARD OF LIVING BY PARISH. 
([HOUSEHOLDS PERMANENT RESIDENCE) 

PRIVATE TRANSPORT MEDIA 

PARISH CAR MOTOCYCLE T.V. RADIO DAILY 
NEWSPAPER 

t%) C%) C%) C%) (%) 
ALVADIA 7.2 11.7 23.4 81. 1 
CANEDO 5.2 3.9 17. 5 38.9 2.2 
CERVA 9.5 9. 0 46. 1 74.0 2. 3 
LIMÕES 2.0 3. 3 22. 5 58. 3 
SALVADOR 18.5 11.2 48.3 72. 1 5. 0 
S.MARINHA 11.3 11.7 41. 1 53. 2 2.5 
S.ALEIXO 9.7 7.4 33.3 48. 1 1.4 
ALL 11.7 9.2 40.6 65.7 2.9 
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households enjoy a private transport, that is, Limões, 
Canedo and Alvadia, with only 2.0, 5.2 and 7.2 per cent 
having the use of a car, as opposed to 18.5 and 11,3 per 
cent, respectively in Salvador and S.Marinha. An identical 
pattern is found for households with a T.V. set. 

The design of any feasible health programme aimed at 
the general public would have to involve radio rather than 
TV to achieve a reasonable coverage and even so only 65.7 
per cent of the households would be reached. The newspaper 
is clearly a luxury, only 3 per cent of the households 
taking a daily newspaper, and we can add that usually the 
subscribers are small business owners who buy the newspaper 
to serve the interests of their customers. 

3.7 POPULATION CHARACTERISTICS 

In this section we are concerned with the description 
of the individual characteristics of the community 
population. Our analysis will focus first on the age/sex 
distribution of the population and all the subsequent 
results, refering to attributes such as marital status, 
educational standards, economic position and occupational 
groups, will be presented in terms of age and sex. Besides 
the actual distribution of these attributes in the 1983 
census, and recalling the values obtained in the 1981 
National Census, population trends which are of critical 
importance for the provision of the local health services 
will be emphasized. 
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3.7.1 AGE/SEX DISTRIBUTION 

We found no major changes in the sex ratio between our 
census and the National Census 1981; while we obtained a 
ratio of 988 males for 1000 females in 1983, this ratio was 
989 for 1000 in 1981. The same can not be said with respect 
to the distribution of age by sex as shown in Figure 3.2 (in 
Appendix 5 is shown the structure of the resident population 
by age and sex in 1983), where the results refering to the 
1981 Census are presented on the top right corner. Two 
distinct aspects can be observed when comparing the two 
census! the increasing proportion of population in both 
sexes aged 70 years or more (12% for males and 3% for 
females) and the decrease in the proportion of the 
population in the youngest strata. In both censuses we note 
the pyramid "strangulation" in the thirties and early 
forties. The increase in the life expectancy, together with 
the strong effect of emigration, are two determining 
characteristics in the population observed. 

The effect of emigration can be observed in Figure 3.3 
where we consider the distribution of both the resident and 
emigrant population by age and sex, the latter being 
expressed as a percentage of the total population in the 
age/sex group. Though in the population covered by the 
census the emigrants are under-represented, males in the 35-
39 age-group who emigrated represent approximately 30 per 
cent of the population in this age-group, compared with the 
corresponding value for females of about 21 per cent. 
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Considering now the situation in the seven parishes, in 
Table 3.16 we summarize two indicators, the population 
average age and the dependency ratio. Cerva, S.Marinha and 
Salvador are the parishes whose population average age is 
lower than the overall average age C 32 years). It is also in 
these parishes that the dependency ratio is lower than the 

TABLE 3.16 - AGE AND DEPENDENCY RATIO BY PARISH (RESIDENTS). 

PARISH AVERAGE P0P<15 + P0P>64 
AGE X 100 

POP 15 TO 64 
ALVADIA 34.1 76.7 
CANEDO 37.0 75.6 
CERVA 30.6 71.4 
LIMÕES 36.8 72.1 
SALVADOR 31.9 69.1 
S.MARINHA 31.6 69.1 
S.ALEIXO 35.4 80.3 
ALL 32.4 71.6 

overall dependency ratio of 71.6 per 100 adults 15 to 64 
years. The populations with the highest average age are 
those of Canedo and Limões. In the first we found 
approximately 42 per cent of the population aged 45 or more. 
Nevertheless it is in S.Aleixo and Alvadia that the 
dependency ratio is highest and in the former we found 80 
dependents for every 100 adults aged 15 to 64 years. The 
situation in 1981 [Section 1.2.3) was less favourable; then 
the dependency ratio was 75.8 per 100 adults, that is, more 
than 4 dependents per 100 adults (15-64 years). 
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3.7.2 MARITAL STATUS 

Table 3.17 shows the distribution of marital status by 
age and sex. Some 56.3 per cent of the resident population 
aged 15 or more is married. The proportion of single persons 
is higher for males than for females, 38.1 and 31.4 per cent 
respectively and the percentage of widowed is almost three 
times higher for females than for males. Only 0.6 per cent 
of the residents are separated or divorced, with identical 
proportions in both sexes. The proportion of single persons 
for all age groups is higher for males than for females, 

TABLE 3.17 - MARITAL STATUS BY SEX AND AGE. 
[PERCENTAGE DISTRIBUTION) 

SEX AGE MARITAL STATUS 
SINGLE MARRIED WIDOWED OTHERS 

MALE 15-24 90.7 9.3 0.0 0.0 
25-34 32.5 67.3 0.2 0.0 
35-44 14.4 83.5 1.3 0.8 
45-54 10.6 86.4 1.8 1. 2 
55-64 10.7 82.0 6.2 1. 1 

>65 9.9 69.4 19.7 1.0 
ALL 38. 1 56.7 4.6 0.6 

FEMALE 15-24 78.9 20.9 0.0 0.2 
25-34 22. 2 75.5 2. 1 0.2 
35-44 10.7 85.0 3.6 0.7 
45-54 8.7 84.7 5.5 1. 1 
55-64 11.2 70.3 17. 1 1. 3 

>65 15. 1 41.6 42.7 0.6 
ALL 31.4 55.9 12. 1 0.6 

ALL 15-24 85. 0 14.9 0.0 0. 1 
25-34 27.5 71. 3 1. 1 0. 1 
35-44 12.4 84.3 2.6 0.7 
45-54 9.7 85.5 3.7 1 . 1 
55-64 11.0 76. 1 11.7 1. 2 

>65 12.7 54. 3 32. 2 0.7 

TOTAL 34.7 56.3 8.4 0.6 
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except for those aged 55 or more. In contrast, females get 
married earlier than males but by 45-54 years of age 5.5 per 
cent of them are widowed; this proportion reaches the 42.7 
per cent for the oldest age group. 

Reference to the corresponding results from the 1981 
National Census shows that the situation is quite stable. 
Then 55.2 per cent of the residents were married, 35.9 per 
cent were single, 8.2 per cent widowed and the remainder 0.7 
per cent were separated or divorced. 

3.7.3 EDUCATION 

In Table 3.18 we present the percentage distribution of 
the number of years of full-time education in terms of sex 
and age. We choose the cut-off points in the variable 
according to the different courses that define the programme 
of public education: primary level C4 years), preparatory 
level C2 years), basic secondary level C3 years) and 
complementary level C2 years). In the last group C>11) we 
have included those with eleven or more years of full-time 
education and those who, although not having completed 11 
years, have taken a professional course that is equivalent 
to eleven years in school and one to three years of 
specialization. We refer only to those aged 7 or more 
because during the first year in primary school the child 
must be at least seven years old. 

The overall illiteracy level for those aged 7 or more 
is 27.6 per cent, reaching much higher levels for those aged 
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45 or more; almost half of the population aged 45 to 54 is 
illiterate and near 73 per cent of those aged 65 or more is 
illiterate. Only 12.3 per cent have completed the 
preparatory level (that is actually compulsory). The 
discrepancy between the two age-groups 15-24 and 25-34 
regarding the percentage of persons with 6-8 years of full-
time education is due to the fact that only in December 1979 
a law was issued (Dec. Law 538) establishing for those born 
after January 1967 the need to complete the preparatory 
level. We should also note that only 2 per cent of this 
population completed the complementary level and among 
these, 46 per cent have a three-year degree or equivalent 
Cnurses, teachers in nursery school or primary school) and 
nearly 12 per cent have a five-or-six year degree. 

The illiteracy level is higher for females than for 
males ( respectively 31.8 and 23.4 per cent); the difference 
between the two sexes is not so marked when we compare the 
proportion of persons with at least four years of full-time 
education (50.2 and 43.6 per cent for males and females 
respectively). Contrasting with this only 3.9 per cent of 
males have spent nine or more years at school, while this 
percentage for females is 5.1. For both sexes it seems there 
exists a distinct change in pattern when we consider the 
variation in terms of age, the break-point occuring at 45 
years,' this tendency is more marked for females than for 
males, 25.5 per cent of females in the 35-44 age-group never 
went to school compared with 57.8 per cent in the 45-54 age-
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TABLE 3.18 - NO. YEARS FULL-TIME EDUCATION BY SEX AND AGE. 
(PERCENTAGE DISTRIBUTION) 

SEX AGE NUMBER OF YEARS COMPLETED 
1-3 4-5 6-8 9-10 Ml 

ALL 

MALE 7-14 4.3 57.0 30.7 8.1 
15-24 4.7 11.9 53.6 21.8 
25-34 10.0 15.1 ■ 61.9 4.0 
35-44 21.7 17.8 54.6 1.8 
45-54 38.7 27.8 30.6 0.6 
55-64 48.9 25.5 22.5 1.3 
>65 66.3 19.4 12.7 0.5 

ALL 23.4 26.4 38.5 7.8 
FEMALE 7-14 4,4 53.3 29.3 12.9 

15-24 4.3 10.8 53.0 19.2 
25-34 12.5 18.8 52.5 4.6 
35-44 25.5 30.3 37.6 1.4 
45-54 57.8 23.2 16.6 0.2 
55-64 65.6 19.7 12,0 1.1 
>65 77.9 13.5 7.4 0.4 

ALL 31.8 24.6 31.0 7,6 
7-14 4.3 55.2 30.0 10.4 
15-24 4.5 11.4 53.3 20.6 
25-34 11.2 16.9 57.3 4.3 
35-44 23.7 24.5 45.5 1.6 
45-54 48.9 25.5 23.2 0.4 
55-64 57.3 22.6 17.2 1.2 
>65 72.6 16.2 9.8 0,4 

0.0 
6.0 
4.0 
1.6 
1.6 
0.6 
0.8 

2.4 
0.1 
9.1 
4.6 
0.7 
0.7 
0,4 
0.3 

2.7 
0.1 
7,5 
4.3 
1.1 
1.0 
0.5 
0.5 

2.0 
4.9 
2.6 
0.8 
1.3 
0.3 

1.: 

3.6 
7.1 
4.6 
1.5 
1.3 
0.5 

2.4 

2.8 
6.0 
3.6 
1.1 
1.3 
0.4 

TOTAL ?7.6 25.5 34.7 7.7 2.6 !,0 

group. The age-groups 15-34 are those who have benefited 
from recent legislation and the natural evolution of the 
community with persons coming from outside the locality to 
occupy specialized posts. 

Regarding the distribution of the number of years of 
full-time education by parish, it is in Alvadia and Salvador 
that we found the highest proportion of persons with at 
least six years of school, 16.7 and 15.4 per cent 
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respectively. In contrast, these proportions become 6.0 and 
7.7 respectively for Canedo and Limões. 

Comparing these results with those from the National 
Census, we notice the expected improvement; the comparison 
is made in terms of the total resident population. In 1981 
the proportions of persons in the six categories were 39.0, 
24.8, 27.5, 5.6, 1.5 and 1.6 per cent respectively; in 1983 
we obtained for identical categories, 35.6, 22.7, 30.8, 6.8, 
2.3 and 1.7. Amongst the 1.6 per cent with eleven or more 
years of full-time education in 1981, 56.5 per cent had a 
three year degree and 13.1 per cent a five-or-six year 
degree; compared with the above results for 1983 we detect 
an increasing number of persons who are actually taking a 
degree, an improvement that mirrors the situation for all 
the other levels of education. 

3.7.4 ECONOMIC POSITION 

Table 3.19 shows the economic position for persons aged 
12 or more in terms of age and sex. Each person was 
classified as economically active or inactive and the latter 
were classified as students, house workers, retired and 
others [including persons living on revenues from real 
estate or land, disabled and the remainder). As shown in 
Table 3.19, 48.2 per cent of the population is economically 
active; 23.9 per cent are house workers, 14.4 per cent are 
retired and 11.3 per cent are students. Some 45.3 per cent 
of the population of between 12 and 19 years of age are 
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s t u d e n t s ; t h i s p r o p o r t i o n d e c r e a s e s t o 2 . 5 p e r c e n t i n t h e 

2 0 - 4 4 a g e - g r o u p . F o r p e r s o n s b e t w e e n 45 a n d 6 4 t h e 

p r o p o r t i o n o f r e t i r e d r e a c h e s t h e 1 2 . 4 per c e n t , i n c r e a s i n g 

t o 6 7 . 3 p e r c e n t f o r t h o s e 65 a n d o v e r . R e g a r d i n g t h e a c t i v e 

p o p u l a t i o n we n o t i c e t h a t i n t h e t w o a g e - g r o u p s f o r w h i c h we 

may e x p e c t a h i g h p r o p o r t i o n o f a c t i v e s , 2 0 - 4 4 a n d 4 5 - 6 4 , we 

o n l y f o u n d 6 6 . 0 a n d 5 3 . 1 p e r c e n t r e s p e c t i v e l y , w h i l e 1 5 . 2 

p e r c e n t o f t h o s e a g e d 65 o r m o r e a r e s t i l l w o r k i n g . The 

p r o p o r t i o n o f e c o n o m i c a l l y a c t i v e p e r s o n s v a r i e s s h a r p l y 

b e t w e e n m a l e s a n d f e m a l e s [ 7 0 . 6 p e r c e n t f o r m a l e s a n d o n l y 

2 5 . 8 p e r c e n t f o r f e m a l e s ) . N e v e r t h e l e s s t a k i n g a c c o u n t o f 

TABLE 3 .1? - ECONOMIC POSITION BY SEX AND AGE. 
(PERCENTAGE DISTRIBUTION) 

ECONOMICALLY INACTIVE 
ECONOMICALLY  

SEX ACTIVE STUDENT HOUSE RETIRED OTHERS 
AGE WORKERS 

MALE 12-19 52 .0 44 .3 - - 3.7 
20-44 94.6 1.9 - 1.0 2 .6 
45-64 82 .6 - - 15.6 1.8 

>65 25.6 - - 72 .5 2 .0 

ALL 7 1 . 1 1 1 . 1 - 15.2 2 .6 

FEMALE 12-19 25 .7 46 .4 24 .7 - 3 .2 
20-44 36 .5 3.0 57 .9 1.0 1.6 
45-64 24.9 - 64 .5 9 .3 1.2 

>65 6.5 - 29 .7 62.9 1.0 

ALL 2 5 . 8 1 1 . 5 4 7 . 2 13.7 1.7 

ALL 12-19 39 .0 45 .3 12.3 - 3 .5 
20-44 66.0 2 .5 28 .5 ' 1.0 2 .1 
45-64 53.1 - 33 .0 12.4 1.5 

>65 15.2 - 16 .1 67 .3 1.4 

TOTAL 4 8 . 2 1 1 . 3 2 3 . 9 1 4 . 4 2 . 2 
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housewives who, although not economically active, work not 
only at home but also in agriculture, the percentage of 
"active" females is similar to that of males. The proportion 
of students is also similar for both sexes, being slightly 
higher for females than for males in the 12-44 age-groups. 

One of the most remarkable aspects when analysing the 
economic position by parish is found in the parish of 
Canedo. For all the age-groups this is the parish with the 
greatest proportion of economically actives, reaching a 
maximum of 90.8 per cent for those aged between 20 and 44 
and a minimum for those 65 and over, where we find that one 
third of the population is still economically active. For 
those aged 20 and over (and in contrast with Canedo), 
S.Aleixo has the lowest percentage of economically active 
persons . 

Comparing our results with those from the 1981 National 
Census two facts should be emphasized: the decrease in the 
proportion of economically active persons, 53.1 per cent in 
1981 to 48.2 per cent in 1983 and the consequent increase in 
the proportion of students (from 8.8 to 11.3 per cent) and 
house workers (from 17.1 to 23.9 per cent). Major 
differences were found in the 12-19 age-group, the 
percentage of students of both sexes increased from 34.2 per 
cent in 1981 to 45.3 per cent in 1983 with a subsequent 
decrease in the economically active population from 49.1 to 
39.0 per cent. 
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3.7.5 OCCUPATIONAL GROUPS AND ECONOMIC ACTIVITY SECTOR 

In this paragraph we will refer to the active 

population aged 12 or more with an occupation, representing 

46.2 per cent of the resident population, 68.5 per cent of 

males and 24.3 per cent of females. The occupational groups 

are shown in Table 3.20 in decreasing order of frequency. We 

can see that a sizeable proportion of the active population 

works on agriculture (58.6%); 21.9 per cent are farmers and 

36.7 per cent agricultural workers. For both males and 

females the predominant occupation is agricultural worker. 

Construction workers account for 12.7 per cent and service 

workers for 9.8 per cent. The second largest occupational 

group for females is the latter; some 26.1 per cent of 

females are service workers, in contrast with 3.8 per cent 

for males. Identical proportions of economically active 

persons work in commercial activities and as factory workers 

TABLE 3.20 - OCCUPATION BY SEX - ECONOMICALLY ACTIVE POPULATION. 
(PERCENTAGE DISTRIBUTION) 

OCCUPATION MALE FEMALE ALL 
AGRICULTURAL WORKER 36.1 38.3 36.7 
FARMER 24.7 14.3 21.9 
CONSTRUCTION WORKER 17.3 12.7 
SERVICE WORKER 3.8 26. 1 9.8 
LABOURER 5.9 4.0 5.4 
SALES WORKER 5. 1 5.9 5.3 
TEACHERS 0.7 6.4 2.2 
CLERICAL WORKER 1.8 3. 0 2. 1 
TRANSPORTS a 
C0MUNICATI0N WORKER 2.8 2. 1 
OTHERS 1.7 2.0 1.7 
ECON. ACTIVE POPULAT. 2803 1020 3823 
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C 5.3 and 5.4 per cent], with larger proportions of males in 
the latter and of females in the former. The remaining 8.1 
per cent are engaged in occupations that account for small 
proportions (approximately 2%); they are teachers, clerical 
workers and transport & communications workers. There are, 
nevertheless, rather different proportions of males and 
females engaged in these activities. While 6.4 per cent of 
females work as teachers only 0.7 per cent of males have 
this occupation; there are no females working in transport 
and communications and 3.0 per cent of females are clerical 
workers while 1.8 per cent of males have this activity. 

Comparing these results with those from the 1981 
National Census there is a remarkable difference in the 
proportion of economically active persons who are farmers 
and agricultural workers. In 1981 they represented 32.5 and 
34.0 per cent of the active population compared to 21.9 and 
36.7 per cent in 1983. The occupations that experienced a 
major increase are construction workers C10.0 to 12.7 per 
cent) and service workers ¢6.0 to 9.8 per cent), this latter 
being more pronounced for females C12.1 to 26.1 per cent). 

In order to summarize the data on economic activity 
sector, the occupations were further grouped in three main 
activity sectors: the primary sector (mostly agriculture and 
mining), the secondary sector (transformation industries and 
construction) and the tertiary sector involving the 
remainder activities. The percentage distribution of the 
population in terms of activity sector by sex and parish is 
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shown in Table 3.21. The primary sector is the dominant 
activity sector for those economically active with an 
occupation (58.9%). The tertiary sector, involving all 
commerce, services and economic activities, is the second 
more important [23.0%) and, finally, the secondary sector 
represents only 18.1 per cent of all activities. The 
situation in the seven parishes is very variable. In Canedo 
and Alvadia almost all the economically active persons work 
in the primary sector, 91.2 and 86.0 per cent respectively, 
whereas in Cerva and Salvador less than half are involved in 
the primary sector. In Cerva and S.Marinha we found 24.3 and 
20.8 per cent working on the secondary sector and in the 
Cerva and Salvador 26.1 and 32.3 per cent work in the 
tertiary sector. The primary sector is preponderant for both 
sexes; nevertheless the proportion of males engaged in 
activities belonging to the secondary sector is much higher 
than that of females C23.1 and 4.2 per cent respectively). 
The opposite is found for activities in the tertiary sector, 
43.1 and 15.8 per cent involving females and males 
respectively. Although for males, and regardless of the 
parish, the primary sector is the one with major importance, 
for females the situation is different. In the group of 
parishes comprising Cerva, Salvador and S.Marinha, most 
females are working in the tertiary sector, with proportions 
varying between 48.1 to 65.1 per cent, while in the 
remaining parishes primary activities are still predominant. 

When comparing these results with those from the 
National Census the main difference is found in the 
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TABLE 3.21 - ECONOMIC ACTIVITY SECTOR BY SEX AND PARISH. 
(PERCENTAGE DISTRIBUTION) 

PARISH PRIMARY SECONDARY TERTIA 
SECTOR SECTOR SECTOR 

ALVADIA 92.8 5. 1 2.2 
CANEDO 88.4 7.0 4.7 
CERVA 55.2 29.9 14.9 
LIMÕES 85.7 10.9 3.4 
SALVADOR 50.2 25.2 24.6 
S.MARINHA 63.6 23. 1 13.3 
S.ALEIXO 61.7 22.2 16. 1 

ALL 61. 1 23. 1 15.8 

ALVADIA 66.7 0.0 33. 3 
CANEDO 94.5 0.0 5.5 
CERVA 30.2 4.7 65. 1 
LIMÕES 50.0 15.6 34.4 
SALVADOR 44.1 5.5 50.4 
S.MARINHA 44.2 7.7 48. 1 
S.ALEIXO 50.0 3.6 46.4 

ALL 52.6 4.2 43.1 

ALVADIA 86. 0 3.8 10.2 
CANEDO 91.2 3.8 5.0 
CERVA 49.6 24. 3 26. 1 
LIMÕES 78.1 11.9 10.0 
SALVADOR 48.4 19. 3 32. 3 
S.MARINHA 60.7 20.8 18.5 
S.ALEIXO 60.1 19.7 20.2 

TOTAL 58.9 18. 1 23.0 

proportion of economically active persons working in the 
primary sector, with lesser variation mostly in the tertiary 
sector. In 1981 approximately 66.7 per cent of the 
population worked in the primary sector, compared with the 
1983 proportion of 58.9. The tertiary sector represented 
11.4 per cent of all activities in 1981 compared to 23.0 per 
cent in 1983. The change was more noticeable for females 
than for males; for the former the primary and tertiary 
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sector represented 70.6 and 21.4 per cent in 1981 and 52.6 
and 43.1 per cent in 1983. 

3.8 HEALTH RELATED CONDITIONS 

We use the term "health related condition" in a wide 
sense, to define a situation or event which constitutes a 
specific condition which determines individual's health and 
is in turn affected by the health of individuals. The need 
for information on health related conditions of rural 
populations is generally lacking, mainly because the 
existing facilities in rural areas are scattered and there 
is little surveillance information. In the 1983 census we 
tried to go beyond the basic description of the population 
and, because it was a household survey, to obtain health-
related data representative of the total population. The 
inclusion of health related topics in the census 
questionnaire covering attitudes and practices in relation 
to levels of cigarette smoking, alcohol consumption, blood 
pressure surveillance and family planning attitudes was 
intended to give essential information for future primary 
prevention programmes at community level. The fact of having 
all basic individual's characteristics enables us to study 
the associations between this information and those 
characteristics. As in the last sub-section the description 
of these health related topics will be presented in terms of 
age and sex and whenever appropriate other relationships 
involving major population groups will also be discussed. 
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3.8.1 CIGARETTE SMOKING 

The importance of the measurement of cigarette smoking 
arises not only from its relationship with various forms of 
cancer but mostly by its important health effect on 
increasing the risk of developing cardio-vascular diseases 
CBrody and Mills, 1978; Hetzel, 1979). Given the high 
specific mortality rates in the community by diseases of the 
circulatory system it seems that information on smoking 
habits may be important in the prevention of these diseases. 

Virtually no data on smoking practices and the 
consumption of tobbaco products is available in Portugal. 
There is nevertheless a general consensus that higher levels 
of cigarette smoking are found in urban rather than in rural 
areas, justified mostly by the economic status of the 
specific populations. This hypothesis will be confirmed by 
comparison of our results with those from the Inquérito 
Nacional de Saúde, 1983 (INS/83 - National Health Inquiry), 
which covers the Lisbon metropolitan area. 

Smoking status was defined in terms of, current 
smokers, former smokers and non-smokers. The current smokers 
were further classified into two groups! those smoking daily 
twenty cigarettes or less and the heavy smokers with a daily 
consumption exceeding the twenty cigarettes. In our survey 
we found that only 15.7 per cent of the residents aged 15 
and over were current smokers. A small proportion (1.4% ) had 
given up smoking and 82.9 per cent had never smoked. Amongst 
the current smokers, 28.7 per cent smoked more than 20 
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cigarettes a day. The percentage of current smokers was 
higher among males than females (29.6% versus 2.2%) and 
while only 10.7 per cent of female current smokers were 
heavy smokers, the corresponding proportion for males was 
30.1 per cent. 

The results of the above mentioned INS/1983 from a 
sample representative of the Lisbon metropolitan area for 
those aged 10 or more, revealed that 24.2 per cent of this 
urban population were current smokers, 40.9 per cent of 
males and 8.7 per cent of females. Amongst the current 
smokers, 23.8 per cent were heavy smokers C>20 cigarettes 
per day), 26.9 per cent for males and 11 per cent for 
females. By comparison of these results with ours and 
although the basic population in Lisbon is generally younger 
than in Ribeira de Pena, we can confirm that in urban areas 
rather than in rural areas the habit of smoking is more 
widely spread (24.2% versus 15.7% current smokers). The 
proportion of heavy smokers is roughly the same for both 
sexes and probably the existing differences arise precisely 
from the inclusion of younger population strata in the 
INS/1983. 

There is an association CP<0.001) between smoking 
status and age, the proportion of both current and heavy 
smokers being higher among males aged 25 to 44 years (Table 
3.22). Amongst those aged 45 and over the proportion of 
current smokers decreases, reaching the lowest values in the 
45-54 and more than 65 age-groups. The proportion of former 
smokers increases steadily with age and reaches a peak of 
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TABLE 3.22 - CIGARRETE SMOKING STATUS BY AGE. 
(HALES AGED 15 AND OVER) 

SMOKING AGE 
HABITS 15-24 25-34 35-44 45-54 55-44 >65 TOTAL 

NON-SMOKER 68.9 56.9 65,8 72.6 67.8 71.8 67.6 
CURRENT SMOKER 30.8 40.5 31.9 24.1 27.9 22.5 29.7 

<20 79.1 62.2 62.3 60.7 63.8 81.2 69.9 
>20 20.9 37.8 37.7 39.3 36.2 18.8 30.1 

FORMER SMOKER 0.3 2.6 2.3 3.3 4.3 5.7 2.7 

TOTAL 1104 548 383 507 534 614 3690 

5.7 per cent for those 65 and over. Given the paucity of 

female former smokers (0.1%) and heavy smokers CO.2%), the 

same analysis for females is not worthwile. Nevertheless, 

comparing the proportion of current smokers as opposed to 

non-smokers in terms of age we found an identical 

association (P<0.001) expressed in the fact that 94 per cent 

of the female current smokers are in the two youngest strata 

C15-24 and 25-34). 

Both for males and females there is an association 

between smoking status and the number of years of full-time 

education. It is among males with 9 or more years at school 

that we found the greatest proportion of current smokers 

(46.9%), the lowest proportions were for those with at most 

3 years of school (25.4%). Identical trends were found among 

the current smokers for those smoking more than 20 

cigarettes/day; 35.4 per cent of the current smokers with at 

least 9 years of full-time education are heavy smokers as 

opposed to 26.4 per cent for those with at most 3 years at 

school. Comparison between female non-smokers and current 
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smokers leads to identical conclusions. The proportion of 
current smokers increases steadily with the number of years 
of full-time education, ranging from 0.2 per cent for those 
with at most 3 years at school to 18 per cent for those with 
at least 11 years at school. 

Based on these results we can predict the relationship 
between smoking status and occupation. Farmers and 
agriculture workers are the occupational groups with the 
lowest proportions of male current smokers, 21,3 and 26.2 
per cent respectively, contrasting with teachers and 
clerical workers for which the corresponding proportions 
were 63.2 and 71.1 per cent respectively. An identical 
pattern was found for females. 

The association between smoking status and parish of 
residence corroborates the fact that it is in the "more 
urban" populations, the parishes of Salvador and Cerva, 
rather than in the remainder that we find the highest 
consumption of cigarettes. The proportion of current smokers 
in these two villages is 34.7 and 32.5 per cent respectively 
as opposed to Alvadia, Canedo and Limões Cthe more remote 
parishes) where these proportions reduce to 14.0, 20.5 and 
23.6 per cent respectively. 

3.8.2 ALCOHOL CONSUMPTION 

Although it is widely recognized that higher levels of 
alcohol consumption may damage health, Brody and Mills 
[1978) draw attention to the fact that besides the causal 
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relation of alcohol consumption to cirrhosis (which accounts 
for only a small proportion of the overall morbidity and 
mortality], further research should be devoted to 
investigate other possible associations of more common 
diseases, cardiovascular and other, with alcohol 
consumption. They stated also that "quantitative information 
was needed to assess the impact which alcohol exerts on 
specific diseases and that without this information 
clinicians could not advise their patients about their 
drinking". More recently, Kozarevic et al. C1982D found that 
a large alcohol consumption was accompanied by higher blood 
pressures and pulse rates and was associated with enlarged 
liver; they remarked also the high prevalence rates of 
chronic bronchitis and thrombo-phlebit is among higher 
alcohol consumers. Also in 1982, Putman states that "psycho
social problems and accidents, poisonings and violence were 
much more likely to underlie alcoholic's hospitalization 
then the controls", noting the fact that they used the 
health services about 50% more than the controls. Anker 
C1983 D draws attention to the fact that alcohol is not only 
the direct cause of a small proportion of deaths but is 
responsible for a considerable proportion of deaths actually 
classified as accidents and injuries. 

The rare quantitative information regarding alcohol 
consumption in Portugal is usually presented by a single 
indicator, the consumtpion per capita. Sanecki (1979) [based 
on results of Bruun et al. [1975)) referred to the problems 
of finding a universal unit for comparison between countries 
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and the tendency to use "consumption units", i.e., male 
consumers aged over 15 years, based on the assumption that 
adult women drink less than adult men. Based on the results 
of Bruun et al. about beverage preferences in 1950-52 and 
total per caput consumption in 1950-52 and in 1968-70 we can 
compare Portugal with other European countries which are 
traditional wine producers. Between 1950-52 and 1968-70 it 
was estimated that the average consumption per caput in 
Portugal increased from 12.9 to 15.2 litres of 100% alcohol. 
In the same work the Portuguese population was estimated to 
have the highest preference, among wine, beer and spirits, 
for wine consumption (95.8%) compared for instance to France 
(79.1%) or Italy (90.8%). Although recent statistics (Walsh 
and Grant, 1985) point out a rapid decrease on wine 
production between 1965 and 1980 (from 14.7 and 9.4 million 
hi) and a consequent decrease in consumption (from 85 to 77 

litres per capita) between 1960 and 1981, our country is 
still one of the highest consumers of wine, only exceeded by 
France. Nevertheless the results published (Plano Integrado 
de Saude Vila Real-Braganca) refering to the district of 
Vila Real, mentionied the fact that "80.2 per cent of the 
population consumed wine seventeen times a week, the 
consumption being higher in the less populous localities", 
in the community population we can postulate a relatively 
high consumption of wine and alcohol in general. 

In an attempt to quantify the daily consumption of 
alcohol among the community population, we used several 
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criteria regarding not only the consumption of wine but also 
the consumption of spirits, the two more common beverages in 
the community. We assumed that the wine and spirits (brandy) 
consumed are mostly produced in the region, that is, one of 
the low grade wines corresponding in the Table of 
Composition of Portuguese Food [Ferreira and Graca, 1977) to 
a content of 7.4g alcohol/100 ml; to the local brandy is 
attributed in the same publication the lowest content of 
alcohol for wine brandies, that is, 60g alcohol/100 ml. In 
the questionnaire we have used the two common measures of 
capacity, the bottle (equivalent to one litre) and the glass 
(equivalent to one fith of a litre). Given the assumptions 
set out above, the content of a bottle corresponds to 74g of 
alcohol and of a glass to nearly 15g of alcohol. For spirits 
we assume a charge equivalent to 30ml, which gives 18g of 
alcohol, using the conversion above. For each type of 
beverage the reported daily consumption in glasses or 
bottles for wine and charges for spirits was converted into 
grams of alcohol and summed to give the total daily alcohol 
consumption. Based on the measures of capacity given in the 
questionnaire and on the median weights for an adult male 
(70kg) and female (60kg) and assuming that the individual 
daily consumption in grams of alcohol should not exceed the 
subject's weight in kilograms (70g of alcohol per day for 
males and 60g of alcohol per day for females), subjects 
were divided into four different groups according to sex and 
consumption index (Table 3.23). We considered the 
consumptions for males as! 0-50g (light consumer), 51-74g 
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Cmedium consumer - not exceeding a bottle a day and no 
spirits), 75-147g (heavy consumer - one bottle plus spirits, 
but less than two bottles) and 148g or more (excessive 
consumer - two bottles or more or equivalent in spirits). 
The equivalent groups for females were! 0-30g, 31-60g, 
61-120g and 121g or more. 

The average consumption per capita (adult aged 18 or 
more) in the community as a whole is 68.6g alcohol/day, and 
is 2.5 times higher for males than for females (98.5g 
alcohol/day as opposed to 40.Og alcohol/day. But "per 
capita" consumption is only a general indicator and we think 
that the more important information in terms of public 
health refers to those that are actually exceeding the 
advisable limits of consumption, those for which this 
consumption is already health noxious. This segment of the 
population (males consuming more than 74g alcohol/day and 
females more than 61g alcohol/day) accounts for about one 
third (32.8%) of the total adult population, and nearly half 
of them (16.5%) can be classified as excessive consumers. 
From the results in Table 3.23 it is clear that these 
proportions are very different for males and females. The 
proportion of males exceeding the advisable limits is 41.7 
per cent whilst that for females is only 24.2 per cent. 

Alcohol consumption is also associated with age and 
similar trends are shown in both sexes. Consumption 
increases with age between 18 and 45 years of age with a 
decrease afterwards, although the subsequent rate of declive 

109 



TABLE 3.23 - GRAMS ABSOLUTE ALCOHOL/DAY BY SEX AND AGE. 
CAGED 18 AND OVER) 

Ca)MALES 

AGE GRAMS ABSOLUTE ALCOHOL/DAY 
0-50 51-74 75-147 >148 

18-24 20.6 48.7 9.8 20.9 
25-34 19.7 37.6 9. 5 33.2 
35-44 13.6 37.9 11.5 37. 1 
45-54 10.5 35.7 12.6 41.2 
55-64 15.2 35.4 12.5 36.9 

>65 27.2 39.3 9.9 23.6 

ALL 18.5 39.8 10.8 30.9 

Cb)FEMALES 

AGE GRAMS ABSOLUTE ALCOHOL/DAY 
0-30 31-60 61-120 >121 

18-24 64.4 19.9 14.8 0.9 
25-34 52.5 23.8 22.4 1.3 
35-44 51.0 21 .9 23.5 3.6 
45-54 41.4 22. 1 31.8 4.7 
55-64 50.1 23.2 23.2 3.5 

>65 59.5 20.6 17.6 2.3 

ALL 54.0 21.7 21.6 2.6 

with age is less rapid for males than for females. The 

highest consumption is found for individuals between 45 and 

54 years of age, excessive drinkers accounting for 53.8 and 

36.5 per cent respectively for males and females. 

In addition to the adult levels of alcohol consumption, 

major concern in terms of public health must be given to 

minors who are exposed to the early consumption of alcohol. 

Traditional education in rural areas still emphasizes the 

high energetic value associated with the intake of wine. 

Alves et al. (1982) focused on the problem of acute 

alcoholism in children observed by the emergency service of 

the Paediatric Hospital of Coimbra, draws attention to the 
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deleterious effect of this view, although in general the 
family denies that there had been a daily intake of wine. In 
this work it is also pointed out the fact that the 
"alcoholic habits" of most of these children began soon 
after the discontinuation of breast-feeding at about 2 years 
of age; it is quite common to find that children are given 
for breakfast a bowl full of red wine with pieces of bread. 

From the results in Table 3.24 we can evaluate the 
levels of consumption for minors in terms of age and sex. 
Although alcohol consumption should be forbidden to those 
aged 14 or less, the results show that most children between 
10 and 14 years of age (67.3%) are already consumers, 
drinking the equivalent to an average 41.4g alcohol/day. 

TABLE 3.24 - ALCOHOL CONSUMPTION BY SEX AND AGE. 
CAGED 17 AND LESS) 

SEX AGE TOTAL % WITHIN THE GROUP MEAN GRAMS ABSOLUTE 
THAT DRINKS ALCOHOL/DAY/CONSUMER 

MALE <4 402 12.7 22.5 
5-9 531 55.4 30.0 
10-14 634 74.3 46.2 
15-17 348 86.8 67.1 

ALL 1915 58.4 46.5 
FEMALE <4 398 8.3 18.8 

5-9 507 42.6 30.3 
10-14 601 59.9 35.2 
15-17 347 64.0 42.7 

N ALL 1853 44.8 35.3 
ALL <4 800 10.5 21.1 

5-9 1038 49.1 30.1 
10-14 1235 67.3 41.4 
15-17 695 75.4 56.7 
TOTAL 3768 51.7 41.7 
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More than half of the young boys aged 5 to 9 C55.4%) consume 
on average 30g alcohol/day. The proportion of consumers 
amongst girls is always lower than amongst boys of the same 
age as is the average quantity of alcohol consumed. 
Considering the average male weight for ages between 15 and 
17 years [norm issued by the D.G.S.- General Health 
Administration), 15 years - 57kg, 16 years - 62kg and 17 
years - 66kg, we notice that the average mean grams of 
alcohol/day/consumer already exceeds the advisable quantity. 
For females the corresponding weights are, 15 years 
54kg, 16 years - 56kg and 17 years - 57kg, and on average 
they do not exceed the advisable consumption. 

As opposed to cigarette smoking, the proportion of 
heavy drinkers (>74g for males and >60g for females) 
decreases as the number of years of full-time education 
increases for both sexes, as we can see in the results shown 
in Table 3.25. The clear difference in the proportions of 
heavy drinkers between those with at most three years at 
school and those with six or more is more marked for females 

TABLE 3.25 - ALCOHOL CONSUMPTION AND EDUCATIONAL LEVEL. 
CAGED 18 AND OVER) 

CAGE-STANDARDIZED PERCENTAGES) 

NUMBER GRAMS ABSOLUTE ALCOHOL/DAY 
YEARS MALES ' FEMALES 
FULL-TIME  
EDUCATION 0-50 51-74 >75 0-30 31-60 >61 

0-3 14.7 37.5 47.7 45.4 23.6 31.0 
4-5 18.5 42.1 39.3 65.6 20.4 14.0 
>6 40.1 42.0 17.9 86.8 7.4 5.7 
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than for males. The proportion of heavy drinkers among those 
with 0-3 years of school for females is 5.4 times higher 
than that for those with 6 or more years, while for males 
the former is only 2.7 times higher than the latter. The 
proportion of medium drinkers is nearly the same for males 
in the three educational levels, whilst for females is 
markedly lower for the more educated than for the remainder. 

From parish to parish the alcohol consumption varies 
markedly, as shown in Table 3.26. The most striking figures 
are those for the parish of Canedo, where the proportion of 
heavy drinkers is 1.6 times higher than the average 
proportion for males C41.7%) and 2.6 times higher than the 
equivalent for females (24.2%]. Although lower than in 
Canedo, the proportion of male heavy drinkers in Cerva and 
S.Marinha is also above the average. The same applies to 
females in the parish of Cerva. On the other hand S.Aleixo 
is the parish with least male heavy drinkers and Alvadia 
occupies the corresponding position for females. As a result 

TABLE 3.26 - ALCOHOL CONSUMPTION AND PARISH OF RESIDENCE. 
CAGED 18 AND OVER) 

CAGE-STANDARDIZED PERCENTAGES) 

GRAMS ABSOLUTE ALCOHOL/DAY 
PARISH MALES FEMALES 
OF  
RESIDENCE 0-50 51-74 >75 0-30 31-60 >6 1 
ALVADIA 15.5 48.3 36.2 59.9 28.5 11.6 
CANEDO 7.6 24.2 68.1 22.6 14.5 63.0 
CERVA 17.4 36.6 46.0 51.9 23.0 25.1 
LIMÕES 19.3 39.8 40.9 54.7 28.3 17.0 
SALVADOR 23.6 42.9 33.4 62.0 16.9 21.2 
S.MARINHA 16.3 38.2 45.6 52.4 30.8 16.8 
S.ALEIXO 21.0 54.9 24.1 63.1 24.0 12.9 
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the highest average per capita consumption is found in 
Canedo and Cerva, 104g and 71g alcohol/day respectively, and 
the lowest in S.Aleixo, 58g alcohol/day. 

There is also a great variation in alcohol consumption 
in terms of the socio-economic group of the head of 
household as defined in Section 3.4. It is in the households 
headed by agricultural workers, farmers and manual workers 
that we find the highest average levels of consumption per 
capita (adults), 81g, 76g and 69g alcohol/day, respectively. 
The average consumption per capita reduces to its lowest 
value when the head of household is a professional worker, 
30g alcohol/day. 

The interaction of alcohol consumption and cigarette 
smoking found in other works (Kaprio et al., 1982) was also 

encountered amongst the male population. The results in 
Table 3.27 show that there is a clear increase in the 
proportion of smokers as alcohol consumption increases. 
There are 2.6 times the number of smokers (>20 cigarettes 
per day) among heavy drinkers compared with light drinkers 
and 1.2 times the number of adult male smoking at most 20 
cigarettes per day. 
TABLE 3.27 - CIGARRETE SMOKING AND ALCOHOL CONSUMPTION. 

(MALES AGED 18 AND OVER) 

CIGARRETE GRAMS ABSOLUTE ALCOHOL/DAY 
SMOKING  
STATUS 0-50 51-74 >75 TOTAL 

NON-SMOKER 75.1 69.8 61.9 67.4 
SM0KER(<20) 19.5 22.3 24.0 22.5 
SMOKERC>20) 5.4 7.9 14.1 10.0 

TOTAL 595 1290 1356 3241 
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3.8.3 BLOOD PRESSURE SURVEILLANCE 

As already mentioned in Section 1.2.6, hypertension 
was for the population of the district of Vila Real one of 
the most frequent reasons for contacting the resident 
doctors CPlano Integrado de Saude Vila Real-Braganca, 1980). 
Nunes C1982) has estimated that the prevalence of 
hypertension (systolic > 160 mmHg and/or diastolic > 95 mmHg 
-(WHO}) in Portuguese adults between 25 and 64 years of age 
reached values between 20 and 30 per cent. He has pointed 
out the association between the blood pressure levels and 
the levels of alcohol consumption, although WHO studies 
indicate that the level of consumption leading to the 
possible appearence of hypertension has not so far been 
assessed. Forte et al. (1980) referred also the high average 
intake of salt of the Portuguese population when compared 
with others (Portugal - 16.7g and 18.8g per day for men and 
women respectively , Wales - 8g per day and USA - 10g per 
day), and in this work and in Salonen et al. (1983) 
attention is also drawn to the association of blood pressure 
with intake of saturated fats, that we know from other 
studies (Plano Integrado de Saude Vila Real-Braganca, 1980) 
to be an important factor in the local diets. 

The awareness of the population of the need to monitor 
blood pressure, especially in a community where we found 
such a high percentage of favourable conditions for the 
appearance of hypertension, was one of the points upon which 
we wanted to focus, besides the perceived actual presence of 
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this disease. Therefore information was collected about two 
aspects: whether or not the individual measures regularly 
his blood pressure and, for those who do measure their blood 
pressure, whether it was usually high or normal. We found 
that nearly 31 per cent of the population aged 25 and over 
is not used to measure blood pressure regularly. Table 3.28 
shows the distribution of blood pressure surveillance in 
terms of age and sex for those aged 25 and over. We note 
that the proportion of males who do not measure blood 
pressure regularly is higher [39.7%) than that of females 
(23.8%). Although blood pressure surveillance amongst 
females does not depend on age CP>0.5), for males there is a 
significant relationship with age CP<0.001), the proportion 
aware of the need for surveillance increasing steadily with 
age. Of course this is not an unexpected result, because we 
know that females rather than males attend the health 
services earlier and more frequently either as a result of 
pregnancy surveillance or family planning, which should 
alert them about certain preventive practices. Amongst those 
who regularly measure their blood pressure, 25.4 per cent of 
males and 32.9 per cent of females believed themselves to 
have hypertension. These percentages are closely related to 
age (P<0.001) in both sexes. The proportion of individuals 
with high blood pressure is more t'han 5 times higher for 
those of 65 and over than for those aged less than 34 ¢37.9 
and 7.6 per cent for males, 46.6 and 9.9 per cent for 
fema les ). 
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TABLE 3.28 - BLOOD PRESSURE SURVEILLANCE BY SEX AND AGE. 
(INDIVIDUALS AGED 25 AND OVER) 

BLOOD PRESSURE AGE 
SURVEILLANCE 25-34 35-44 45-54 55-64 >65 TOTAL 
MALES 

NO 54.2 47.8 38.1 31.6 30.0 39.7 
YES 45.8 52.2 61.9 68.4 70.0 60.3 NORMAL 92.4 86.0 79.3 66. 6 62. 1 74.6 HIGH 7.6 14.0 20.7 33. 4 37. 9 25.4 

ALL 548 383 507 534 614 2586 
FEMALES 

NO 26.2 21.6 24.1 23.0 23.4 23.8 
YES 73.8 78.4 75,9 77.0 76.6 76.2 NORMAL 90.1 78.4 66.6 55 .5 53 .4 67.1 HIGH 9.9 21.6 33.4 44 .5 46 .6 32.9 

ALL 522 439 548 543 728 2780 

There is general agreement between the values presented 

here and the hypothetical limits advanced by Miguel (1982) 

when studying a collection of publications on prevalence of 

hypertension in the Portuguese adult population Caged 25 to 

64) in various surveys undertaken in Portugal from 1972 to 

1979, in which more or less restricted criteria than that 

above were followed. He estimated the prevalence of 

hypertension in this population as 25 per cent for males and 

30 per cent for females. In our survey we obtained slightly 

lower estimates for the population aged between 25 and 64 

years, 21 and 28 per cent, respectively. In terms of age our 

values are included within the limits he defined. In this 

work Miguel also pointed out that among those aged 45 or 

less a greater proportion would be expected of hypertensive 

males compared with females and a variation on the opposite 
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sense for those aged 45 and over. Our results do not confirm 
this, however we should add that most probably our results 
are under-estimating the real situation, at least in respect 
to males aged between 25 and 44 years, comprising the age 
groups for which nearly half of the male population does not 
measure blood pressure regularly. 

The relationship between blood pressure surveillance 
and education is apparent in Table 3.29. The positive effect 
of education on blood pressure surveillance is expressed in 
both results: there is an increase in surveillance and a 
decrease in the proportion of persons reporting high blood 
pressure as educational level increases. Two arguments can 
be invoked to justify these results! that an increase in 
surveillance implies a decrease on the prevalence of the 
disease. We know from other studies CLairson and Swint, 
1979) that education is directly associated with usage of 
preventive care in general and, on the other hand, education 
improves the individual's ability to maintain good health 
without the aid of formal medical care. 

TABLE 3.29 - BLOOD PRESSURE SURVEILLANCE AND EDUCATION. 
CAGED 25 AND OVER) 

CAGE/SEX-STANDARD IZEO PERCENTAGES) 

BLOOD NUMBER OF YEARS FULL-TIME EDUCATION 
PRESSURE  
SURVEILLANCE 0-3 4-5 6 OR MORE 

NO 36.2 25.2 12.2 
YES 63.8 74.8 87.8 

NORMAL 69.3 68.7 85.1 
HIGH 30.7 31.3 14.9 
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TABLE 3.30 - BLOOD PRESSURE SURVEILLANCE AND ALCOHOL CONSUMPTION. 
(AGED 25 AND OVER) 

(AGE-STANDARDIZED PERCENTAGES) 

BLOOD GRAMS ABSOLUTE ALCOHOL/DAY 
PRESSURE MALES FEMALES 
SURVEILLANCE  

0-50 51-74 >75 0-30 31-60 >61 

NO 26.8 41.9 43.1 19.1 28.4 28.5 
YES 73.2 58.1 56.9 80.9 71.6 71.5 

NORMAL 69.9 73.1 78.0 65.8 68.0 69.1 
HIGH 30.1 26.9 22.0 34.2 32.0 30.9 

On the relationship between blood pressure surveillance 
and alcohol consumption, the results set out in Table 3.30 
show that surveillance decreases as alcohol consumption 
increases, a trend that is more marked for males than for 
females. It seems also that the proportion of persons 
reporting high blood pressure decreases as alcohol 
consumption increases; again the effect is more pronounced 
for males. The hypothetical positive association between 
levels of blood pressure and levels of alcohol consumption 
mentioned above seems to contradict the obvious simple 
physical model. Nevertheless we notice that almost half of 
the male heavy drinkers do not assess their blood pressure, 
and we know from previous results that they are more likely 
to be less well-educated. We might therefore expect to find 
a higher prevalence of hypertension if surveillance coverage 
were higher. 

3.8.4 FAMILY PLANNING ATTITUDES AND PREGNANCY OUTCOME 

We were interested to obtain information on attitudes 
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towards family planning and their implication in the 
prevention of health problems in females and children. 
Bearing in mind the important part of the Health Centre 
services on family planning information, the data on this 
subject collected by some members of the Ribeira de Pena 
Health Centre staff (Grenha et al., 1984) provided a good 
estimate of information on this subject. By the end of 1982 
nearly 18 per cent of females aged 15 to 49 years were 
covered by the family planning services at the Health 
Centre. A higher percentage (estimated at 33.6%) applies for 
married women, but is still low in relation to the apparent 
need. There is nevertheless the fact that these services 
were introduced only recently and were implemented with 
great difficulty despite the obvious need, as reflected by 
the high perinatal mortality rates and numbers of 
handicapped children in the region. Tradition and poor 
education influence some women's attitudes towards this 
subject. Within the census questionnaire we intended to 
enquire into the information women have on this subject and 
whether this information is supplemented by contacts with 
the health services, either provided at the local Health 
Centre or elsewhere. As a consequence of the above 
restrictions, response rates on this question where lower 
than for any other subject on the inquiry. The percentage of 
non-respondents was 5.7 per cent, ranging from 5.8 per cent 
for those 15-24 years old to 11.7 per cent for the oldest 
(45-49 years). Higher response rates were also found for 
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women w i t h 6 o r m o r e y e a r s o f f u l l - t i m e e d u c a t i o n ( 9 5 . 6 % ) 

c o m p a r e d t o t h o s e w i t h a t m o s t t h r e e y e a r s a t s c h o o l 

[ 9 3 . 3 % ) . The g r e a t e s t v a r i a t i o n i n r e s p o n s e r a t e s was f o u n d 

i n t e r m s o f t h e p a r i s h o f r e s i d e n c e o f t h e w o m a n . I n 

A l v a d i a , C a n e d o , C e r v a , S a l v a d o r a n d S . A l e i x o t h e n o n -

r e s p o n s e r a t e s w e r e l o w , r a n g i n g f r o m 0 t o 5 p e r c e n t w h i l s t 

i n S . M a r i n h a 1 8 . 7 p e r c e n t r e f u s e d t o a n s w e r t h e q u e s t i o n 

a n d i n L i m õ e s t h i s p r o p o r t i o n r e a c h e d t h e 4 2 . 5 p e r c e n t . 

The r e s u l t s s h o w n i n T a b l e 3 . 3 1 on a t t i t u d e s t o w a r d s 

f a m i l y p l a n n i n g i n t e r m s o f a g e r e f e r o n l y t o t h e 9 4 . 3 p e r 

c e n t o f women a g e d 1 5 - 4 9 who r e s p o n d e d t o t h i s q u e s t i o n . We 

n o t i c e t h a t m o r e t h a n o n e q u a r t e r o f t h e s e women d i d n o t 

a d m i t t o b e i n g i n f o r m e d on t h i s s u b j e c t , a n d among t h o s e who 

s a i d t h a t t h e y w e r e i n f o r m e d ( 7 1 . 6 % ) o n l y 4 0 . 8 p e r c e n t h a d 

c o n t a c t e d t h e h e a l t h s e r v i c e s f o r t h i s p u r p o s e . I n t e r m s o f 

t h e g l o b a l p e r c e n t a g e , 2 9 . 3 p e r c e n t o f women c o n t a c t e d t h e 

h e a l t h s e r v i c e s , a s o m e w h a t h i g h e r p r o p o r t i o n t h a n t h a t 

o b t a i n e d a t t h e e n d o f 1982 ( 1 8 % ) . T h i s l e a d s us t o t h e 

c o n c l u s i o n t h a t a c o n s i d e r a b l e p r o p o r t i o n o f women l o o k s f o r 

a d v i c e on f a m i l y p l a n n i n g o t h e r t h a n a t t h e l o c a l H e a l t h 

TABLE 3 .31 - ATTITUDES TOWARDS FAMILY PLANNING. 
(WOMEN AGED 15-49) 

FAMILY PLANNING AGE 
ATTITUDE 15-24 25-34 35-44 >45 TOTAL 

NOT INFORMED 29 .7 20,0 2 9 . 1 40 .0 28.4 
INFORMED 70 .3 80 .0 70 .9 60.0 71 .6 

NO CONTACT H.S. 72 .0 40 .2 50 .2 68 .8 59.2 
CONTACT H.S. 28 .0 59 .8 49.8 31 .2 40.8 

TOTAL 976 504 419 235 2134 
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Centre, since the difference found (1U) corresponding to 
a lapse of time of only six months Cend of 1982 and August 
1983] is unlikely to account for new clients for these 
serv ices . 

These results agree with those from the Portuguese 
Report sponsered by WHO (1985] on evaluation of family 
planning programmes undertaken in 1983, involving a sample 
representative of four Portuguese districts. Women between 
15-44 years of age were asked about family planning 
practices and whether they had looked for medical advice on 
the subject. The percentage of women admitting to have 
consulted the health services for this purpose was estimated 
to be 31 per cent, a proportion close to the one we found in 
our survey (29.3%) for women between 15 and 49 years and 
identical to that for those aged 15-44 (30.6%). 

A considerable variation in terms of age can be 
observed in the results in Table 3.31. The proportion of 
women not informed attains the highest value (40%) for the 
youngest (15-19 years) and oldest women (45-49 years), 
contrasting with 20 per cent for those aged 25 to 34. Among 
those actually informed, it is also in this age-group that 
we found the greatest proportion contacting the health 
services. 

Considering that information on this subject is rather 
more important for married women we performed a similar 
analysis for this sub-set of the population and the results 
are shown in Table 3.32. Comparing these results with the 
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previous table, we notice the increased proportion of women 
claiming to be informed about family planning as well as the 
marked increase on the proportion of women contacting the 
health services, 1.5 times higher for married women than for 
the married and single women taken together. 

TABLE 3.32 - ATTITUDES TOWARDS FAMILY PLANNING. 
(MARRIED WOMEN AGED 15-49) 

FAMILY PLANNING AGE 
ATTITUDE 15-24 25-34 35-44 >45 TOTAL 
NOT INFORMED 11.3 15.9 27.1 39.3 22.6 
INFORMED 88.7 84.1 72.9 60.7 77.4 

NO CONTACT H.S. 17.0 30.7 46,7 66.4 37.4 
CONTACT H.S. 83.0 69.3 53.3 33.6 62.6 

TOTAL 212 383 358 201 1154 

Again there is an evident relationship between age and 
information on the subject as well as between age and 
contact with the health services. The proportion of married 
women not informed increases steadily with age but, among 
those informed, the proportion contacting the health 
services decreases with age. These results are a reflection 
of the way health services respond to the pregnant woman, in 
providing an almost complete coverage of pregnancy 
surveillance, and thereby being in a privileged situation to 
influence the woman's attitude to the planning of a future 
pregnancy. Younger women are becoming more aware and less 
prejudiced about the subject. If we compare these results 
with the Inquérito Português a Fertilidade CWorld Fertility 
Survey, 1980) for married women aged 15-49, there is a 
remarkable increase in the proportion of women seeking 
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family planning help or advice near the health 
professionals. This proportion was 14 per cent in 1980 and 
we obtained in 1983 nearly 48.5 per cent (see Table 3.32]. 

Based on the information given in the census on live 
births and still births we were also interested in the 
relationship between fertility and family planning 
attitudes, and an analysis in terms of age is presented in 
Table 3.33. We note the excess in the average number of 
live births and in the proportion of women with one or more 
still births amongst women who do not claim to have 
information on family planning, which increases with 
increasing age. For those not informed we found not only a 
higher average number of live births but also a higher 
proportion of women who have had one or more still births. 
The average number of live births for married women aged 15 
to 49 is 3.1 C3.0 for respondents to the question on family 
planning attitudes], and 2.8 and 4.0 respectively for those 
informed or not; the proportion of women with at least one 

TABLE 3.33 - AVERAGE NUMBER OF LIVE BIRTHS AND PROPORTION OF 
WOMEN WITH AT LEAST ONE STILL BIRTH BY AGE AND 

FAMILY PLANNING INFORMATION 
(MARRIED WOMEN AGED 15-49) 

AGE TOTAL AVERAGE 
LIVE BIRTHS 

WOMEN WITH AT LEAST 
ONE STILL BIRTH (%) 

TOTAL 

INFORM. NOT INFORM. INFORM. NOT INFORM. 
15-24 
25-34 
35-44 
45-49 

212 
383 
358 
201 

1.0 
2.2 
3.8 
4.7 

1.0 
2.7 
4.5 
5.4 

3.2 
12.4 
16.5 
36.9 

4.2 
23.0 
29.9 
31.6 

ALL 1154 2.8 4.0 15.0 26.4 
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still birth is 18.1 per cent, ranging from 3.2 per cent for 
those in the 15-24 age group to 35.8 per cent for the oldest 
(45-49 years) and from Table 3.33 we can see that these 
proportions almost double for women aged 25 to 44 not 
informed in comparison with those informed. The corresponding 
proportions for the youngest and oldest strata are similar 
as well as the average number of live births for women aged 
15-24 years whether they are or not informed; younger women 
are less likely to have high parity and older women were not 
informed on the subject in time to be able to control their 
fertility. 

Following the pattern found in other studies (Khalifa, 
1976 and Mendonça et al., 1983), attitude towards family 
planning is also associated with the woman's education. From 
Table 3.34 we observe how the proportion of women not 
informed decreases as educational level increases, identical 
findings to the ones obtained by Khalifa (1976) with data 
from rural Egypt. Nevertheless, amongst those women informed 
about family planning we notice that the proportion 
consulting is similar for the three educational levels. 

TABLE 3.34 - ATTITUDES TOWARDS FAMILY PLANNING AND EDUCATION. 
(MARRIED WOMEN AGED 15-49) 

(AGE-STANDARDIZED PERCENTAGES) 

FAMILY PLANNING NUNBER OF YEARS FULL-TIME EDUCATION 
ATTITUDE 0-3 4-5 6 OR MORE 
NOT INFORMED 28. 1 19.0 3.9 
INFORMED 71.9 81. 0 96. 1 

NO CONTACT H.S. 39.4 34.3 35.9 
CONTACT H.S. 60.6 65.7 64. 1 
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Information on family planning and contact with the 
health services vary from parish to parish as shown in 
Table 3.35. The proportion of women not informed about 
family planning in Canedo is almost three times higher than 
the average C22.6%) and in contrast in S.Marinha this 
proportion is considerably lower than in the remaining 
parishes. Nevertheless in S.Marinha the proportion of women 
who did not answer to this question was higher in comparison 
to other parishes with low proportions of women not informed 
about family planning. Contact with the health services, and 
to a lesser extent, information on the subject, are closely 
related to the physical accessibility of the Health Centre. 
We note that parishes with difficult access to the Health 
Centre [the only place in the village to offer family 
planning services), as for instance Alvadia and Limões, show 
the lowest proportions of women contacting the health 
services for this subject. This proportion is higher for 

TABLE 3.35 - FAMILY PLANNING ATTITUDE AND PARISH OF RESIDENCE. 
CMARRIED WOMEN AGED 15-49) 

CAGE-STANDARDIZED PERCENTAGES) 

FAMILY PLANNING ATTITUDE 
PARISH NOT INFORMED 
OF INFORMED  
RESIDENCE CONTACT H.S. NO CONTACT H.S. 
ALVADIA 6.0 28.9 71.1 
CANEDO 63.3 57.0 43.0 
CERVA 37.9 63.6 36.4 
LIMÕES 33.9 30.1 69.9 
SALVADOR 9.8 67.3 32.7 
S.MARINHA 1.3 71.1 28.9 
S.ALEIXO 8.9 55.4 44.6 
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Canedo, but still greatly affected by the reduced number of 

women informed about the subject. 

TABLE 3.36 - ATTITUDES TOWARDS FAMILY PLANNING AND PARITY, 
(MARRIED WOMEN AGED 15-49) 

CAGE-STANDARDIZED PERCENTAGES) 

FAMILY PLANNING NUMBER OF LIVE BIRTHS 
ATTITUDE 0-2 3-4 5 OR MORE 
NOT INFORMED 18.7 25.0 34.7 
INFORMED 81.3 75.0 65.3 

NO CONTACT H.S. 42.5 34.4 34.7 
CONTACT H.S. 57.5 65.6 65.3 

The relationship between family size, expressed as the 
number of live births, and attitude towards family planning 
can be seen in Table 3.36. An expected result is that 
information on family planning decreases as the number of 
live births increases. In the same way we may expect that 
the proportion of women contacting the health services would 
increase with the number of live births. We can see that 
although women with three or more live births are more 
likely to consult than those with at most two live births, 
no differences were found in the contact rates for women 
with 3-4 children and those with 5 or more. We can argue 
that women in the latter group were caught in a period of 
change and for them the implementation of these services 
came too late. 

3.9 HEALTH SERVICES USAGE AND RELATED ASPECTS 

One of the basic indicators of the provision and 
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coverage of health care is given by the percentage of the 
population using the health care services. It is important 
for the health planner responsible for expanding and 
improving primary health care programmes to know about the 
distribution of the patterns of use and non use of health 
services that will reveal both the extent and the 
characteristics of any inequities. This is a thoroughly 
researched subject through a series of household morbidity 
surveys (White et al., 1976; Belcher et al., 1976; Bridges-
Webb, 1974; Frerichs et al., 1980; Nagi and Marsh, 1980) and 
lately on the INS/1983 in Portugal. The objectives of such 
surveys are nevertheless different from our own, since they 
usually compare information on perceived morbidity in a 
determined period (commonly 15 days for acute problems and 
three months for chronic diseases) with usage of services in 
the same period. In our study we are concerned mainly in 
finding a general spectrum of morbidity actually present in 
the community and its relation to usage of services, as 
given by the specific data gathered in the services. 

The details of the patterns of use of the health care 

services themselves and particularly the use of primary care 

services were ascertained through a series of questions on 

health institutions attended, as well as usage and location 

of any private doctor and dentistry services.> Furthermore, 

the users of the local primary care services were asked 

about the waiting time for consultation as well as their 

opinion on the services and the non-users were questioned 

about their reasons for not using these services. The non-
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users of dental care were also asked about the reasons why 
they do not use these services. Based on this information we 
will analyse the patterns of health care in terms of age, 
sex and population groups defined by its household 
characteristics and geographical accessibility. For these 
population groups we will compare private doctor versus 
local health centre services usage and we will comment on 
their accessibility. 

3.9.1 HEALTH SERVICES USAGE RATES 

Table 3.37 shows the reported usage rates for the 
various health care services attended by the local 
population in terms of age and sex. The usage rates for the 
local health services were calculated on the basis of visits 
to one or both of the local primary care units CHealth 
Centre and Health Post). On the other hand, Health Centre 
and Health Post usage rates were calculated in relation to 
the population they are intended to serve, the Health Post 
being intended for the residents of Cerva and Limões and the 
Health Centre for the residents in the remainder parishes. 
The usage rate for the local health services was nearly 79 
per cent, that is, 8,355 out of 10,579 residents visited one 
or both local health units since these services have been 
available C1981 ?. Table 3.37 shows that females use the 
local health services more than males, as evinced both by 
usage rates for the Health Centre and for the Health Post. 
In contrast males use hospital services slightly more than 
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TABLE 3.37 - HEALTH SERVICES USAGE BY AGE AND SEX. 
(USAGE RATE PER 100) 

HEALTH A G E 

ll™™ll_ £__ 5~« 15-44 45-64 >65 TOTAL 
MALES 

LOCAL H.SERVICES 82.3 78.0 68.1 78.1 87 3 7S A 
HEALTH CENTRE 85.4 75.5 64.3 73.5 8 6 " 71 fl HEALTH POST 69.3 80.0 71.8 85 0 I / o 2*2 

DISTRICT HOSPITAL 5.0 7.6 9.9 20.0 23.3 12 6 
CENTRAL HOSPITAL 3.5 5.7 8.2 15 0 135 9? 
PRIVATE DOCTOR 8.2 11.8 20.0 311 33 7 2, f 
DENTAL CARE 1.7 12.4 ^, s Í7 I I I I 21,1 

' íí,H Ji»'5 47,2 37,9 30,4 
FEMALES 
LOCAL H.SERVICES 86.7 78.5 79.0 87.1 87.8 82 3 

HEALTH CENTRE 88.7 76.5 76.7 83.5 85 0 an 1 
HEALTH POST 75.1 79.6 77.8 912 5 4 lie 

DISTRICT HOSPITAL 4.0 4.9 12.0 20.1 18 3 12 a 
CENTRAL HOSPITAL 2.5 4.2 6.8 6 2 â 9 8* 
PRIVATE DOCTOR 7.3 11.4 22(5 JJ { g J |'J 
DENTAL CARE 2.3 13.6 42.2 5 34 2 ! 

females, the usage rates for the district hospital are 12.6 
and 12.4 for males and females respectively and the similar 
rates for the central hospital are 9.2 and 8.4 per cent, for 
the same period. Private care services, either general 
practitioner or dentist services, are again more commonly 
used by females, for the former 23.1 versus 21.1 per cent 
and for the later 34.1 and 30.4 respectively for females and 
males. Returning to the local primary care services we note 
that except for the youngest age groups, the Health Post 
services are more generally used than the Health Centre 
services. Above all this reflects the different geographical 
accessibility of these health units; while the Health Post 
serves only two of the parishes and by definition should be 
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in the most populous centre, the Health Centre has a wider 
catchment area, trying to cover at the same time the 
population of all the parishes. The exception found for 
children is explained by the fact that there is a special 
consultation for "infant care surveillance" only available 
in the Health Centre; also for females of child bearing age 
C15-44) the difference in the usage rates for the two local 
health units is very small, reflecting the fact that there 
are special surveillance appointments both for maternity 
care and family planning only available in the Health 
Centre. Among the 77.9 per cent of males aged 4 and less 
living in Cerva and Limões using the local health services 
we found that 11.0 per cent have used only the Health Centre 
services and for the 84.2 per cent of females same age using 
the local health services the correspondent proportion is 
10.7 per cent. Among the 82.3 per cent of females ages 15 to 
44 years living in the same parishes, 5.4 per cent used only 
the health centre services. For the remainder age-groups and 
for both sexes this proportion never exceeds 3 per cent. 

The general trend of the usage of local primary care 
services in terms of age for males and females is the same. 
Nevertheless we found the lowest usage rates for females 
among those aged 5-14 and 15-44 years C78.5 and, 79.0 per 
cent), while for males the usage rate for the latter age-
group is much lower, 68.1 versus 78.0 per cent for those 5 
to 14 years old. The highest usage rates are found for the 
youngest and oldest age-groups as would be expected. 
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Hospital services were more used by those aged 45 or more 
and the highest usage rates are found for males aged 65 or 
more (District Hospital) and for both males and females aged 
between 45 and 64 (central hospital). With respect to 
private services there is a steadily increase in the usage 
rates in terms of age for both sexes. 

The usage rates for dentistry services, although higher 
for those in the 45-64 age-group, are in general low. 
Although little has been published on the subject, Pereira 
(1980) in a study of the prevalence of caries in a sample 
from a student population (6-13 years) in a municipality in 
the northen region of Portugal, found that for those 13 or 
more the prevalence of caries in permanent teeth was high 
(83%) and the content of fluoride in the drinking water 
very low. Pilawska (1979) in a study of the physical 
development of pre-school children in the rural and urban 
area of Szczecin, Poland, found that "less advanced physical 
development characterized by anthropometric indices (height, 
weigth, chest and head circumference, etc...) corresponded 
to a less advanced dental age in the studied children living 
in the rural areas, and was accompanied by a poorer dental 
state". We think that the objective of our study is similar 
to that of Pereira and the result he obtained can be 
extrapolated to the situation in Ribeira de Pena, in that an 
adequate solution must involve primary prevention, even 
because the local Health Centre is actually well-equiped 
(but not staffed) to provide this type of service. 
Nevertheless, as mentioned by Barenthin (1977) "the assess-
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ment of the patient's dental well-being may not correspond 
with the patient's subjective appraisal of his dental 
status". He found out that the population satisfaction rates 
did not differ significantly between those with a good 
dental status and those whose dental status was judged to be 
far from good. In our study we can corroborate to a certain 
extent this fact; when asked about the reasons for not using 
the (private) dental care services, 91 per cent C6526 out of 
7166) of the respondents claimed to be without any serious 
dental problem and only 8 per cent complained it was too 
expensive for them, the remainder saing that they were used 
to do a "home treatment". 

We know from other studies how social class has an 
important effect on patterns of medical care utilization 
CHull, 1969; Weiss and Greenlick, 1970; Morrei et al., 1970; 
Morrei and Kasap, 1972). In our set of data we were also 
interested in comparing usage rates for the local health 
services and private doctor services in terms of household 
characteristics and instead of social class (indicator not 
available), we have used two other characteristics! the 
socio-economic group and the educational level of the head 
of household. 

Table 3.38 shows the variation in the usage rates for 
private and local health services for the various socio
economic groups of the head of household. The greatest 
difference in usage rates is found in the greater use of 
private services in households headed by professional 
workers compared with the remainder and no apparent 
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TABLE 3.38 - HEALTH SERVICES USAGE AND SOCIO/ECONOMIC GROUP 
OF THE HEAD OF THE HOUSEHOLD. 

CAGE/SEX-STANDARDIZED USAGE RATES PER 100 POPULATION) 

SOCIO/ECONOMIC GROUP HEALTH CENTRE PRIVATE DOCTOR 
OF HEAD OF HOUSEHOLD SERVICES SERVICES 
FARMERS 75.1 26.8 
AGRICULTURAL WORKERS 78.9 20.1 
EMPLOYERS INDUSTRY,COMMERCE 80.0 20.3 
MANAGERS,JUNIOR NON-MANUAL WORK. 80.3 26.0 
PROFESSIONAL WORKERS - DEGREE 74.3 34.8 
MANUAL WORKERS 82.7 16.3 
ECONOMICALLY INACT.INDEP. MEANS 83.1 16.7 

difference in usage of public services among the various 
socio-economic groups was found. Nevertheless the usage rate 
of public and private services is inversely related, higher 
usage of the local health services corresponding to a lower 
usage of private services. 

As for the socio-economic group of the head of the 
household, the results in Table 3.39 do not show any 
relationship between level of education of the head of 
household and usage of public services. Nevertheless the 
usage rate for private doctor services is higher for those 
living in households headed by a person with at least six 
years at school in comparison with the remainder. 

TABLE 3.39 - HEALTH SERVICES USAGE AND EDUCATION. 
CAGE/SEX-STANDARDIZED USAGE RATES PER 100 POPULATION) 

N.YEARS FULL-TIME EDUCATION HEALTH CENTRE PRIVATE DOCTOR 
OF HEAD OF HOUSEHOLD SERVICES SERVICES 

0-3 79.3 21.6 
4-5 78.5 21.1 

6 OR MORE 79.5 33.1 
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3.9.2 ACESSIBILITY OF THE HEALTH SERVICES 

We have already mentioned the widely different levels 
of accessibility of the health services within this 
community. This subject was the object of an oral 
presentation about "Factors influencing medical care 
utilization in a rural community" held at Vila Real in the 
IX Portuguese-Norwegian Seminar CSilva, 19861. It was then 
pointed out that among other factors, accessibility is the 
single factor most closely related to the utilization of the 
local health services. Table 3.40 shows usage rates for the 
various parishes and confirms this statement. By far the 
lowest usage rates of the local health services are found 
for the two parishes with worst accessibility to these 
services; in contrast the highest usage of private or both 
services occurs in the same parishes. 

TABLE 3.40 - HEALTH SERVICES USAGE AND PARISH OF RESIDENCE. 
CUSAGE RATES BY 100 POPULATION) 

HEALTH SERVICES 
PARISH 
OF HEALTH CENTRE PRIVATE DOCTOR BOTH 
RESIDENCE CONLY) CONLY) SERVICES 
ALVADIA 22.0 17.2 46.7 
CANEDO 20.5 27.8 34.3 
CERVA 73.7 2.4 9.7 
LIMÕES 61.5 3.4 16.2 
SALVADOR 59. 0 3.6 19.6 
S.MARINHA 70.6 3.0 13. 1 
S.ALEIXO 83.7 3. 1 3.0 

To express the association between the proportion of 
users of the local health services and the parish of 
residence we decided to carry out a regression analysis to 
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establish the relationship between the percentage of users 
and a measure of accessibility for each parish. We could 
have chosen any of the three measures on which we have 
information: distance, travelling time or cost involved. We 
decided on the two later measures, since distance does not 
reflect directly the differences in the availability of 
transport which apply in the various parishes. Two 
regression analyses were performed on the percentage of 
users of the local health services and of private services, 
and in turn the mean travelling time and the mean cost per 
parish in order to reach the nearest local health unit. For 
the regression involving the mean travelling time we have 
assumed that the client would walk or use public transport, 
so for those referring to use either a taxi or walk 
[localities not served by public transports) we used the 
time spent to go on foot for the calculation of the mean 
travelling time per parish; persons reporting only the use 
of a private car were excluded from this analysis. For the 
regression on mean cost per parish we have assumed that for 
persons that preferred only to walk to the nearest health 
unit, the cost would be zero, but for those who mentioned 
the two alternatives Con foot or taxi) we assumed that the 
taxi was chosen, what is most probably true in case of 
illness and long distances to reach health care. On this 
basis we calculated the mean cost per parish including all 
the residents. 

As we were mainly interested in the "degree of 
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association" of a measure of accessibility and usage of 
public (private) health services the two regression analyses 
in Figures 3.4 and 3.5 refer to the "best" predictor 
(between mean time and mean cost) for usage of the two types 
of services by parish. The mean travelling cost gives a 
slightly higher level of explanation for the variation on 
the percentage of users of the local health services than 

2 2 
the mean travelling time (R =0.9267 and R =0.9264 
respectively), whilst the latter variable has a greater 
degree of association with the percentage of users of 
private care services than the mean travelling cost 
(R =0.8445 and R2=0.7919 respectively). As expected the 
percentage of users of the local health services decreases 
as mean cost (time) increases, the percentage of users of 
private doctor services on the other hand increases with 
mean travelling time (cost) to reach the nearest public 

2 health unit. On the basis of the value for R in Figure 3.4 
we can say that the usage rates in terms of parish are well 
described when we characterize the parish by the mean 
travelling cost to the nearest health unit, the variation in 
the percentage using the local services is reduced by 92.7% 
when we considered this variable. The scattergram in 
Figure 3.4 shows that in Salvador and S.Marinha the error 
term takes the highest values, we would expect a higher 
usage rate for the local health services in Salvador and a 
lower rate in S.Marinha. We can argue that they are the 
parishes where we found the most scattered distribution of 
small hamlets, so it is natural that the mean travelling 
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cost does not represent the accessibility conditions as 
closely in these parishes. On the other hand the results in 
Figure 3.5 show that Alvadia and Salvador have higher usage 
of private services than that predicted in contrast with 
Canedo, what suggests the involvement of other factors 
Csocio-economic status), which could descriminate further 
between use and non-use of private services. Comparing the 
two regression lines we can say that any of the measures of 
accessibility choosen have a higher degree of association 
with usage of the local health services than with usage of 
private health services. 

Following the comparison between usage of private 
versus local health services we analysed for the seven 
parishes the percentage of users of private doctor services 
as well as the geographical distribution of the location of 
these services [Figure 3.6). Recalling that only 22.1 per 
cent of residents [2,342 out of 10,579) used these services, 
we found that more than half of the residents in the two 
parishes with worst accessibility conditions, Canedo and 
Alvadia, consult a private doctor as opposed to the parishes 
with good accessibility conditions, S.Aleixo and Cerva, 
where only a small proportion [6.1 and 12.1 per cent 
respectively) uses the private services. In Salvador, 
despite the general good accessibility, the usage rate for 
private services is high when compared with the previous 
results and again it seems that other factors are 
influencing the patient's choice. As far as the location of 
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the services is concerned we note that, regardless of 
parish, the population prefers to use the services of the 
doctor in Vila Pouca de Aguiar, with the exception of those 
living in Canedo. This is explained by the fact that before 
the Health Centre was set up, the population used the 
services of the only resident general practioner in the 
locality, and his services became the most accessible for 
the residents in Ribeira de Pena. The second alternative in 
preference of the population is Boticas, although this 
preference was only expressed by the residents in Canedo. It 
seems that this is the most accessible place (rather than 
the local health services). Chaves and Pedras Salgadas are 
the following preferences but in this case a specialist 
service rather than a general practitioner is requested. 

Regarding the results for the dentistry services 
displayed in Figure 3.7 we notice that the variation 
existing in the usage rates previously discussed does not 
appear here. Usage rates are rather similar and similar 
trends exist with respect to the location of services . Vila 
Pouca de Aguiar is again the place most frequently used for 
these services, with the exception of Canedo, whose 
residents go to the more accessible place for them, Chaves. 

3.9.3 WAITING TIME FOR CONSULTATION AT LOCAL HEALTH SERVICES 

The waiting time for consultation is one of the most 
useful indicators of the efficiency of primary care 
services. Already in 1965, the Nuffield Trust study. 
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refering to waiting time in outpatient departments, stated 
two main causes for excessive waiting time, "the lateness of 
doctors and the poor design of the appointment system". 
Johnson and Rosenfeld (1968} pointed identical conclusions, 
i.e., "more individualized appointment systems in preference 
to the conventional block system". In a previous study 
CSilva, 1982} involving the health centre services in 
another Portuguese district, Viana do Castelo, we broached 
this subject with data collected through a questionnaire 
filled at the moment of contact with the services. The 
results obtained then confirmed that following the existing 
policies Cblock system appointments in the morning or 
afternoon), the waiting times became exceedingly high 
whenever the client was attending the Health Centre services 
for an appointment with the doctor. The actual policy in the 
Ribeira de Pena health centre is the same, so "a priori" we 
were expecting to obtain identical results. We are now 
mainly interested in a general information on this subject 
and a possible comparison between the two health units 
serving the population. We did not know at the time the 
census took place that the health post was not functioning 
as was expected. During almost the whole year of 1983 there 
was only one doctor (instead of two) and the services were 
consequently over-loaded. As the user is bound to base his 
opinion on the most recent experience, the pattern of usage 
will be distorted by these conditions. 

In Figures 3.8 (a) and (b) we present the histograms of 

the frequency distribution of waiting time for consultation 
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in the Health Centre and Health Post respectively. An 
evident digital preference for exact and half hours is 
present in both displays. And as could be foreseen for the 
reasons described above, the mean waiting for consultation 
in the Health Post (175 minutes) is much higher than in the 
Health Centre C106 mi n u t e s ) . The difference in the modes of 
the two distributions, two hours in the Health Centre and 
three hours in the health post perhaps reflects better the 
different existing situations. 

INTERVAL FREQ. PERCENTAGE 
NAME 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 INT. INT. CUM. 

+ + + + + + + + + + + + + + + + + 
<29 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 36? 6.8 6.8 
30 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* 432 8.0 14.8 
31-5? +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 178 3.3 18.1 
60 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* 550 10.2 28.3 
61-6? +XXX 13 .2 28,6 
70 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 360 6.7 35.2 
71-7? +XXXXXXXXXXXXXXXXXX 92 1.7 36.? 
80 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 168 3.1 40.0 
81-8? +X 7 .1 40.2 
90 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX» 483 8.9 49.1 
91-119 +XXXXXXXX 40 .7 49.8 
120 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* 1127 20.9 70.7 
121-129+ 2 .0 70.7 
130 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 247 4.6 75.3 
135 +XXXXXXXXXXXXXXXXXXXXX 104 1.9 77.2 
140 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 173 3.2 80.4 
141-179+XXXXXXXXXXXXXXXXXXX 95 1.8 82.2 
180 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 510 9.4 91.6 
181-189+XX 10 .2 91.8 
190 +XXXXXXXXXXXXXXX 76 1.4 93.2 
191-199+XXXXXXX 34 .6 93.9 
200 +XXXXXXXXXXXXXX 68 1.3 95.1 
201-239+XXXX 21 .4 95.5 
240 +XXXXXXXXXXXXXXXX 79 1.5 97.0 
>241 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 163 3.0 100.0 

+ + + + + + + + + + + + + + + + + 
25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 

SYMBOL X - 5 OBSERVATIONS COUNT - 5401 MEAN - 106.495 ST.OEV. - 64.627 

FIGURE 3 . 8 C a ) HISTOGRAM OF W A I T I N G T I M E FOR CONSULTATION 
- HEALTH CENTRE -
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INTERVAL FREQ. PERCENTAGE 
NAME 15 30 45 60 75 90 105 120 135 150 165 180 195 Z10 225 210 INT. INT. CUM. 

+ + + + + + + + + + + + + + + + + 
<29 +XXXXXXXXXXXXXXXXX 51 1.5 1.5 
30 +XXXXXXXXXXXXXXXXXXX 56 1.7 3.2 
31-59 +XXXXXXXXXXXX 37 1.1 4.3 
60 +XXXXXXXXXXXXXXXXXXXXXXXXXX 77 2.3 6.6 
61-69 +XX 7 .2 6.8 
70 +XXXXXXXXX 28 .8 7.6 
71-79 +XXXXXXXXXX 29 .9 8.4 
80 +XXXXXXXXXXXXXXXXXXXXXX 65 1.9 10.4 
81-89 +XXXX 13 .4 10.8 
90 +XXXXXXXXXXXXXX 41 1.2 12.0 
91-119 +XXXXXXXXXXXXXXXXXXXXXXXXX 74 2.2 14.2 
120 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 422 12.5 26.7 
121-169+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 116 3.4 30.1 
170 +XXXXXXXXXXXXXXXXXXXXXXXXXX 78 2.3 32.4 
171-179+XXXXXXX 20 .6 33.0 
180 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX* 1586 47.0 80,0 
181-239+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 94 2.8 82,8 
240 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 211 6.3 89.1 
241-259+XXXXXXXXXXXXXXXX 47 1.4 90.5 
260 +XXXXXXXXXXXXXXXX 48 1.4 91.9 
261-299+XXXXXXXXXXX 34 1.0 92.9 
300 +XXXXXXXXXXXXXXXXXXXXXXXXXX 79 2.3 95.2 
301-359+XX 6 ,2 95.4 
360 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 129 3.8 99.2 
>361 +XXXXXXXXX 26 .8 100.0 

+ + + + + + + + + + + + + + + + + 
15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 

SYMBOL X - 3 OBSERVATIONS COUNT - 3374 MEAN - 174.278 ST.DEV. - 71.361 

FIGURE 3 . 8 [ b ) HISTOGRAM OF W A I T I N G T IME FOR CONSULTATION 
- HEALTH POST -

While the mean waiting time in the Health Centre is 

associated with age and sex, with higher mean waiting times 

for those 45 and over and for females, in the Health Post no 

differences were detected. 

The mean waiting times in the Health Centre for the 

members of households headed by professional workers [57 

minutes) and managers, junior non-manual workers (94 

minutes) are also lower than for the remainder, the highest 
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values being found for households headed by farmers (112 
minutes) and a similar value for the remainder, 
approximately 108 minutes. In the Health Post the highest 
mean waiting times were found for households headed by 
agricultural workers C181 minutes) and manual workers [179 
minutes) and the lowest values again for the professional 
workers (164 minutes). We can conclude that despite the 
differences pointed out, the results of this indicator are 
in general a disincentive factor for the use of the local 
health services as is often underlined by the criticism of 
their users, as we are going to see in the next sub-section. 

3.9.4 USER'S OPINION AND REASONS FOR NON USE OF THE LOCAL 
HEALTH SERVICES 

It is as important to know about the user's opinion as 
it is to know about the reason for the non-use, when we are 
talking of an universal and basic service, as is the case of 
the primary care services. Based on this information changes 
can be made to take account of the views of the consumers of 
health care. 

Given the importance of the geographical distribution 
of the population on usage of the primary care services, our 
first interest was in the comparison of the opinions given 
by persons according to the parish of residence. The results 
are given in Table 3.41, where the opinions are ordered in 
decreasing importance. We can observe that despite the 
context described earlier, 40 in each 100 users are 
satisfied with the services offered and 30 in each 100 
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expressed no opinion at all. Nearly 17 per cent referred to 

the long waiting times and about 4 per cent mentioned the 

shortage of staff. Most of the complaints about the staff 

were directed towards the clerical workers, 8 in every 100 

users were displeased with the attitudes of the attendants. 

A similar proportion of users complained about both the 

staff and the service management. These opinions are quite 

different by parish, although in general most of the users 

in each parish were satisfied with the services. Only in 

Alvadia was the most frequent opinion a complaint about the 

waiting times, immediately followed by complaints about the 

health staff. Complaints about the clerical staff were more 

common in S.Marinha and Limões and the users from Limões 

complained most about the management of the services. 

TABLE 3.41 - USERS OPINION ABOUT THE LOCAL HEALTH SERVICES BY PARISH. 
(RATE PER 1000 USERS) 

OPINION PARISH 
ALVADIA CANEDO CERVA LIMÕES SALVADOR S.MARINHA S.ALEIXO TOTAL 

GOOD 74 481 354 399 486 368 474 404 
NO OPINION 199 331 391 202 288 305 97 307 
LONG WAITING TIME 622 108 109 190 108 229 414 168 
SHORTAGE OF STAFF 22 17 91 76 7 5 5 42 
COMPLAINTS ABOUT 
CLERICAL STAFF 32 26 86 94 88 108 12 79 
HEALTH STAFF 202 39 10 92 66 15 9 38 
MANAGEMENT 3 9 54 170 10 2 0 33 

Opinion on the services also varies according to the 

level of education of the head of household, as we can see 

in Table 3.42. The residents in households headed by a 

person with the lowest level of education are the ones least 
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TABLE 3.42 - USERS OPINION ABOUT THE LOCAL HEALTH SERVICES 
AND EDUCATION 

CRATE PER IODO USERS) 

OPINION N.YEARS FULL-TIME EDUCATION 
OF HEAH OF HOUSEHOLD 

0-3 4-5 6 OR MORE 
GOOD 
NO OPINION 
LONG WAITING TIME 
COMPLAINTS ABOUT CLERICAL STAFF 
LACK OF STAFF 
COMPLAINTS ABOUT HEALTH STAFF 
COMPLAINTS ABOUT MANAGEMENT 

381 433 421 
317 297 296 
188 147 129 
75 82 94 
30 45 56 
40 32 47 
31 30 59 

satisfied with the services, more frequently complaining 
about the waiting time and more frequently having expressed 
no opinion about the services. When the head of the house
hold is better educated, persons complain more frequently 
about the staffing and management of the services. These 
results agree to a certain extent with the previous results 
refering to the mean waiting time for consultation, the 
patients who experienced on average higher waiting times 
complain more frequently about this aspect of the services. 

With respect to the reasons stated by the 2,224 out of 
the 10,579 residents (21%) not using the services, about two 
thirds did not perceive any serious health problem since the 
health centre was openned. As shown in Table 3.43 this is 
the main reason given in all parishes for not using the 
services. As we would expect the second most frequent reason 
for non-attendance, difficulty of access, a point more 
frequently made by the residents in Canedo and Cerva, and 
not so often referred in Alvadia, also a parish with a 
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TABLE 3.43 - REASONS FOR NOT CONTACTING THE LOCAL HEALTH SERVICES BY PARISH. 
(RATE PER 1000) 

REASON FOR PARISH 
NON USE ALVADIA CANEDO CERVA LIMÕES SALVADOR S.MARINHA S.ALEIXO TOTAL 

NEVER HAD SERIOUS 
HEALTH PROBLEMS 451 491 690 408 714 760 869 646 
DIFFICULT ACCESS - 425 191 48 11 12 - 132 
PREFERS PRIVATE DOC. 
OR SPECIALIST - 39 69 40 76 163 80 68 
DO NOT TRUST SERV. 408 16 20 304 24 - 10 59 
OTHERS 141 29 30 200 174 64 40 95 

d i f f i c u l t a c c e s s . In the third and f o u r t h m o s t f r e q u e n t 

r e a s o n s for n o n - u s e the pa t i e n t r e q u i r e s d i f f e r e n t s e r v i c e s , 

either by reasons of taste or because he does not trust the 
existing health staff to solve his health problems. It is in 
S.Marinha and Salvador that non-users more often preferred 
other services and Alvadia and Limões are the parishes 
where the non-users referred more often to the fact that 
they do not trust the services, although we were expecting 
in these parishes difficulty of access to be a major reason 
for non-use. Among the other reasons stated by nearly 10 per 
cent of the non-users, 57 per cent mentioned that they had 
only resided in the parish for a short time and 12 per cent 
preferred to use traditional medicines or se If-medication; 
11 per cent did not know about the existence of the Health 
Centre and the same proportion complained of having economic 
problems, and finally 9 per cent complained on the long 
waiting time to book a consultation. 
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3.10 PERCEIVED MORBIDITY AND DISABILITY 

The problems associated with the reporting of morbidity 
through health interviews in multi-purpose surveys have been 
widely discussed CKalton, 1972 and Kroeger, 1983,1985). The 
accuracy of such studies is questionable, especially in the 
case of disease-specific morbidity, and it is difficult to 
arrive at a standard list of illnesses and symptoms to 
assist the interviewer. Other problems are associated with 
the different perceptions of illness when we are dealing 
with different social and cultural groups and the "unfelt" 
need for treatment in general. Nevertheless this type of 
survey is suitable for measuring broad morbidity categories 
or major diseases known to occur in the surveyed areas, 
information that is particularly important in localities 
whose population has a difficult access to the local 
medically qualified personnel. 

We considered the census survey as an adequate mean to 
provide useful information about perceived morbidity. This 
information is not usualy available from other sources, 
since health statistics based on medical records reflect 
only morbidity leading to the use of services by part of the 
population, not the perceived "need" for services by the 
population the health care system intends to serve. We were 
especially concerned to obtain information on the symptoms 
and conditions the respondent felt to cause some impairment 
when performing his usual activities and whether they 
involved any serious disability. Recalling the previous 
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information on morbidity present in this region already 
mentioned in Chapter 1 (Plano Integrado de Saude Vila Real-
Braganca, 1980] and following the advice of the public 
health doctor working in the health centre, we constructed a 
basic list involving five major disease groups that were 
pre-coded, to facilitate the interviewer's task. This list 
included respiratory problems, rheumatic conditions, mental 
problems, accidents or injuries and cerebro-vascular 
accidents. Whenever an illness was reported during the 
interview which was either not included in these groups or 
the interviewer was unable to assign to these groups, the 
answer was recorded as it was given. At most five conditions 
were recorded and the above doctor was in charge of the 
coding process. Following this information the respondent 
was asked about his actual level of disability:- no 
restriction on daily activities, partial restriction 
(inability to work) or total restriction (bed-ridden). Based 
on this information we are able to study the pattern of the 
major disease groups in terms of the population 
characteristics. In the next chapter we will study the usage 
of the local health services during the survey year for 
those reporting illness to ascertain the extent to which 
"needs" are being met by these services. Information on the 
level of disability will also be related to the acknowledged 
condition(s) to identify the extent of restriction 
associated with the referred condition(s ). 
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3.10.1 THE PREVALENCE OF ILLNESS AND DISABILITY 

When asked "whether any health problem was felt when 
performing their routine activities", two fifths of the 
residents indicated that they had experienced some morbid 
condition. About 25 per cent, i.e. 2,636 persons experienced 
one condition, 1,228 (11.6*) reported two and 395 (3.7%) 
reported 3 or more conditions, giving a total of 6,346 
morbid conditions among 4,259 persons and a rate of nearly 
60 per 100 population. 

Figure 3.9 shows the distribution of illness by age and 
sex. The proportions of males and females reporting some 
illness were very similar (39.8 and 40.7 per cent 
respectively). Nevertheless females tended to report more 
illnesses than males, 17.1 and 13.5 per cent of females and 
males respectively reporting more than one illness. As would 
be expected, the frequency of illness varied markedly with 
age for both sexes, increasing steadily with age and 
reaching the highest levels for those aged 65 and above. 
Males under 25 years present higher illness rates than 
females of the same age, in contrast to those aged 45 or 
more. Similar trends were reported by Bridges-Webb (1974) 
regarding the proportion of persons reporting chronic 
illness in the Traralgon Health and Illness Survey/ 1970-71 
(Australia), although he found a higher overall percentage 
of persons reporting illness but in an older population 
(23.7 per cent of respondents aged 45 and more in his survey 
compared with 20.8 per cent of the same age in our survey). 
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Figure 3.9 also shows the distribution of individuals 
reporting disability in terms of age. Nearly 60 per 1000 
residents claimed to have partial restriction on their 
working activities (62 and 56 per 1000 respectively for 
males and females), and 7 per 1000 were bed-ridden. As would 
be expected the proportion reporting restriction increases 
with age, particularly after 45 years of age. The fact that 
disability rates were higher for males than for females, 
together with the higher reporting rates and number of 
illnesses reported by females [i.e., a higher illness rate 
for females), suggests that males have a tendency to under-
report minor illnesses. Although dealing with a younger 
population and working in terms of the prevalence of illness 
in the previous two weeks, Frerichs et al»(1980) found 
identical results during a household survey conducted in the 
Montero region of eastern Bolivia undertaken in the three 
last months of 1977. 

Considering the reporting rates for the active 
population only (including females house workers), we notice 
an increased reporting rate, 42.7 per cent and a 
significantly higher reporting rate for females (44.3 per 
cent compared with 41.0 per cent for males, P<0.05). In 
Figure 3.10 we can see that the trend with increasing age 
still holds for both sexes; nevertheless the sex reporting 
rates are now significantly different (P<0.01) for those in 
the 15-24 and 45-64 age groups. As before, males under 25 
years of age are more likely to report an illness than 
females of the same age, in contrast to those over 45 years. 
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The prevalence of illness as given by the reporting 
illness rates is also associated with educational level. 
Figure 3.11 shows the reporting rates in terms of age 
according to the number of years of full-time education. The 
better educated (4 or more years at school) tend to report 
less illness than the remainder, the reporting rates for the 
two groups being significantly different for those under 44 
and between 65 and 74 years of age. The same pattern holds 
for both sexes (Figure 3.12), but the association with 
education amongst males is not significant, which means that 
the differences in Figure 3.11 are mostly due to the 
females . 

Table 3.44 shows how the prevalence of illness varies 
according to the occupation. Among the economically active, 
significantly higher reporting rates were found for females 
compared with males within the same occupation (farmers and 
agriculture workers). Within the same sex, reporting rates 
for the different occupational groups were significantly 
different (P<0.001). Both male and female farmers and 
agriculture workers tended to report one or more illnesses 
rather more frequently than persons engaged in other 
activities. The lowest reporting rates for males were found 
amongst construction workers and labourer, 31 and 39 per 
cent respectively. For females, the occupational groups 
complaining least about health problems were the service 
workers and "others"; the latter group includes the clerical 
workers, teachers and professional workers. 
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TABLE 3.44 - PREVALENCE OF ILLNESS BY OCCUPATION 
CRATE PER 100 POPULATION) 

(a)MALES 

OCCUPATION PERSONS 

1022 
693 
485 
185 
164 
144 
119 

% REPORTING ONE OR 
MORE ILLNESSES 

AGRICULTURE WORKERS 
FARMERS 
CONSTRUCTION WORKERS 
TRANSPORT 8. SERVICE 
LABOURER 
SALES WORKERS 
OTHERS 

41.1 
49.4 
31.1 
40.5 
39.0 
36.1 
40.3 

Cb)FEMALES 
OCCUPATION PERSONS % REPORTING ONE OR 

MORE ILLNESSES 
HOUSE WORKERS 1980 
AGRICULTURE WORKERS 396 
SERVICE WORKERS 268 
FARMERS 146 
LABOURER & SALES WORK. 100 
OTHERS 117 

46.3 
48.2 
24.6 
58.9 
37.0 
30.8 

As for education and occupation we have also looked for 
differences in illness reporting rates in terms of age and 
sex according to alcohol consumption (all adults) and 
cigarette smoking [males). The reporting rates for heavy 
drinkers (>60g and >74g alcohol/day for females and males 
respectively) as opposed to moderate drinkers were not 
significantly different within each age-sex group, although 
the reporting rates for female heavy drinkers were higher 
then those for moderate drinkers, in contrast to males 
reporting rates. With respect to smoking habits no 
significant differences were detected between smokers and 
non smokers illness in the same age-group. 
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Table 3.45 shows the prevalence of the most reported 
Illnesses in decreasing order of importance in terms of sex. 
Complaints were mostly concerned with the museulo-skeletal 
system (18.4%) and the respiratory system (11.0%), all other 
groups were reported by less than 10 per cent of the 
residents. More commonly referred in these systems were 
"rheumatism and back pains", respiratory infections and lung 
diseases. The next two disease groups reported in order of 
importance were gastro-intestinal diseases and injuries or 
accidents. The most common conditions in the gastro
intestinal group were stomach disorders, liver disease and 
hernias. Finally, the less frequently reported, but still 
mentioned by more than 1 per 100 residents were circulatory 
system diseases (4.7%), mental disorders (3.1%) and diseases 
of the sense organs (1.9%). 

TABLE 3.45 - PERSONS REPORTING ONE OR MORE ILLNESSES 
IN THE CATEGORY IN TERMS OF SEX. 

(RATE PER 1000 POPULATION) 

SEX 
ILLNESS CATEGORY MALE FEMALE ALL 
MUSCULO-SKELETAL 159 
RESPIRATORY 109 
GASTRO-INTESTINAL 70 
INJURIES & ACCIDENTS 87 
CIRCULATORY 39 
MENTAL 25 
SENSE ORGANS 18 
*P<0.001 

There are nevertheless significant differences in terms of 
sex with respect to some categories shown in this table; 
females are more likely to complain of musculo-skeletal, 
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209* 184 
110 110 
63 66 
39* 63 
55* 47 
37* 31 
20 19 



circulatory and mental conditions (P<0.001), while more than 
twice as many males reported injuries or accidents compared 
with females (P<0.001). The prevalence of respiratory, 
gastro-intestinal and sense organs conditions were in males 
and females not significantly different. Comparing these 
results with the ones referred by Bridges-Webb [1974) we 
notice that musculo-skeletal problems in our population 
assume a greater importance; bearing in mind that he delt 
with an older population and found higher reporting rates, 
he found only 11.8 per cent of the population reporting a 
musculo-skeletal problem (this group being the third in 
ranking order, after respiratory problems [23,4%) and 
symptoms & ill-defined conditions (12.9%)). 

3.10.2 PATTERNS OF REPORTED ILLNESS AND ASSOCIATED DISABILITY 

In this paragraph we are concerned with those reporting 
one or more conditions and the pattern of morbidity and 
associated disability. 

The age-specific disease patterns for the six more 
frequent categories are shown in Figures 3.13(a) and (b). 
Nearly half (45.8%) of those reporting at least one health 
problem reported one or more osteo-muscular conditions. 
Respiratory problems were mentioned by 27.2 per cent of this 
group. A similar proportion of those reporting one or more 
illnesses complained of at least one gastro-intestina1 
problem or an accident or injury, 16.5 and 15.7 per cent 
respectively. Diseases in the remainder two major categories 
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were mentioned by nearly 10 per cent of those reporting a 
health problem, 11.7 per cent had a circulatory disease and 
7.7 per cent a mental problem. The age trends are quite 
different, the dominant conditions being respiratory and 
osteo-muscular problems. While the majority of childhood and 
adolescent conditions were of the respiratory tract, for 
those aged 44 and over, osteo-muscular conditions are the 
more often cited, reaching a proportion of 70 per cent for 
those aged 65 or more. For persons of less than 24 years of 
age, injuries or accidents and gastro-intestinal problems 
are the second and third most frequent reported conditions, 
and for those between 25 and 44 years these problems are 
mentioned in equal proportions, each accounting for about 22 
per cent. For the elderly (65 years and over} circulatory 
diseases assume a dominant position and are mentioned for 
just over 20 per cent. Mental problems were more frequently 
reported by those aged between 15 and 44 years and are 
almost absent in the youngest and oldest strata. 

As shown in Table 3.46 the proportion of disabled is 
quite different according to the major category of the 
illness reported. Prior to the presentation of results we 
should add that those with total restriction were the more 
likely to report just one illness (66.2%), in contrast to 
those with partial restriction (43.4%). The proportion of 
partially restricted reporting two illnesses was 37.7 per 
cent and 18.9 per cent referred to at least three illnesses, 
while the corresponding proportions for the totally 
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FIGURE 3.13(a) MORBIDITY PATERNS FOR 
PERSONS REPORTING ONE OR MORE CONDITIONS 
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FIGURE 3.13(b) MORBIDITY PATERNS FOR 
PERSONS REPORTING ONE OR MORE CONDITIONS 
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TABLE 3.46 - DISABILITY AND MAJOR ILLNESS CATEGORIES 

PERSONS % DISABLED 
REPORTING  
ONE OR MORE PARTIAL TOTAL 

ILLNESS CATEGORY ILLNESSES RESTRICTION RESTRICTION 
MUSCULOSKELETAL 1949 17.9~ 1 9 
RESPIRATORY 1159 H.6 0.'9 
GASTRO-INTESTINAL 703 11.9 1 3 
INJURIES & ACCIDENTS 667 21.0 1 2 
CIRCULATORY 497 28.0 3 ^ 
MENTAL 329 24.0 1.'2 
SENSE ORGANS 204 19.6 2 5 
ENDOCRINE & METABOLIC 85 15.3 2*4 
INFECTIOUS & PARASITIC 84 6.0 4*8 
GENITO-URINARY 67 11 9 1*5 
NERVOUS 53 32.1 5.'7 
OTHER & NON-SPECIFIED 135 17.0 3.0 
A L L 4259 14.7 1.8 

restricted were 22.1 and 11.7 per cent. 

Although diseases of the nervous system have been 
mentioned by a small proportion of respondents, they are the 
ones causing the biggest proportion of disability, 32.1 per 
cent being reported as unable to work and 5.7 per cent as 
bed-ridden. Diseases of the circulatory system are much more 
common than nervous diseases and are the next far most 
disabling conditions, 28 per cent of those reporting one or 
more illnesses in this category are actully unable to work 
and 3.8 per cent are bed-ridden. The group where we found 

1 the next highest proportion of persons unable to work is 
mental illnesses C24%) and a small proportion of bed-ridden 
CI.2%). A similar proportion of disabled (partially 
restricted) is found for persons reporting an accident or 
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injury [21%) or a sense organ problem (19.6%). In the 
remaining groups the proportion of parcially restricted 
persons is below 20 per cent. 

3.10.3 OTHER FACTORS ASSOCIATED WITH THE PATTERN OF ILLNESS. 

It is only natural that the respondent's occupation 
will be associated not only with the prevalence of illness 
but also with the pattern of illness reported. Considering 
all the economically active population (including female 
house workers) and regardless of occupation, the patterns of 
reported illnesses in the six major categories (Table 3.46) 
in males and females are significantly different, except for 
respiratory and gastro-intestinal problems (last column in 
Table 3.47). Musculo-skeletal, circulatory and mental 
problems are more likely to be reported by females (P<0.001) 
in contrast to accidents or injuries which are referred to 
by 24.5 per cent of active males reporting one or more 
illnesses and only by 8.6 per cent of active females 
reporting at least one illness. If we exclude construction 
workers, musculo-skeletal problems are the most frequent 
problems to be reported, varying significantly (P<0.001) 
with occupation for both sexes. Farmers, agriculture workers 
and house workers are more likely tV> report one or more 
musculo-skeletal problem than construction workers or female 
service workers. While 79.1 per cent of female farmers 
reported one or more musculo-skeletal problems only 27.3 per 
cent of service workers did so. For males we may contrast 
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farmers and construction workers, 51.8 and 21.9 per cent 

respectively of the two occupational groups complaining of 

musculo-skeletal problems. The highest rates for farmers 

reflect their older average age [most of them are in the 

TABLE 3.47- PATTERN OF REPORTED ILLNESS AND OCCUPATION 
CRATES PER 100 REPORTING ONE OR MORE ILLNESSES 

(3) HALES 

OCCUPATION 

ILLNESS CATEGORY FARMERS AGRICULTURE CONSTRUCTION LABOURER SALES TRANSPORT OTHERS ALL 
WORKERS WORKERS WORKERS SERVICES 

HUSCULO-SKELETAL 51.8 39.8 21..9 39.1 36.5 37.3 29,2 40.2 
RESPIRATORY 22.8 24.5 23.8 17.2 17.3 14.7 22.9 22.5 
GASTRO-INTESTINAL 22.5 20.2 25.2 15.6 23.1 25.3 14.6 21.5 
INJURIES t ACCIDENTS 17.8 24.5 35.8 29.7 21.2 20.7 22.9 24.5 
CIRCULATORY 7.6 7.6 4.6 10.9 13.5 2.7 10.4 7.5 
HENTAL 4.1 7.6 6.0 3.1 5.8 5.3 6.3 5.8 

(b) FEHALES 

OCCUPATION 

ILLNESS CATEGORY FARMERS AGRICULTURE SERVICE LABOURER HOUSE OTHERS ALL 
WORKERS WORKERS i SALES WORKERS 

MUSCULO-SKELETAL 79.1 55.0 27.3 43.2 54.9 38.9 54.3 
RESPIRATORY 23.3 30.4 21.2 24,3 22.2 2.8 23.0 
GASTRO-INTESTINAL 22.1 20.9 24.2 13.5 17.9 13.9 18.7 
INJURIES S ACCIDENTS 4.7 7.9 13.6 13.5 8.5 11.1 8.6 
CIRCULATORY 12.8 11.0 12.1 18.9 13.8 16.2 13.5 
HENTAL 3.5 7.3 12.1 10.8 9.6 16.7 9.2 

45-64 age group). Construction workers are in constrast the 

more likely to report an accident or injury. For females 

whose occupational group is "others"/ including clerical 

workers, teachers and professional workers, mental problems 

were the second most frequently reported (16.7%). 

We have also studied the pattern of reported illnesses 
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in terms of alcohol consumption as given by moderate 

drinkers as opposed to heavy drinkers (consumption higher 

than 60g and 74g alcohol/day for females and males 

respectively]. A little unexpectedly, the significant 

TABLE 3.48 

C a J MALES 

PATTERN OF REPORTED ILLNESS AND ALCOHOL CONSUMPTION 
CRATES PER 100 REPORTING ONE OR MORE ILLNESSES) 

AGE 18-44 45 AND OVER 
ALCOHOL CONSUMPTION ALCOHOL CONSUMPTION 

ILLNESS CATEGORY MODERATE HEAVY MODERATE HEAVY 

MUSCULO-SKELETAL 
RESPIRATORY 
GASTRO-INTESTINAL 
INJURIES & ACCIDENTS 
CIRCULATORY 
MENTAL 

17.8 
20.4 
23.0 
30.6 
4.7 
14.3 

23.0 
26.5 
15.2*** 
34.3 
4.9 
6.4 

62.7 
20.9 
19.0 
17.8 
16.7 
3.8 

60.2 
23.9 
17.5 
16.5 
9.7* 
3.2 

(b) FEMALES 
AGE 18-44 45 AND OVER 

ALCOHOL CONSUMPTION ALCOHOL CONSUMPTION 

ILLNESS CATEGORY MODERATE HEAVY MODERATE HEAVY 
MUSCULO-SKELETAL 
RESPIRATORY 
GASTRO-INTESTINAL 
INJURIES & ACCIDENTS 
CIRCULATORY 
MENTAL 

27. 1 
21.9 
19.3 
12.6 
10. 1 
19. 3 

47.7* 
26.2 
20.6 
9.3 
2.8*** 
5.6** 

69.4 
19.5 
17.5 
7.9 
19. 2 
7.6 

74.0 
30.2* 
12.2*** 
8.9 
15.2 
3.6*** 

* P<0.001 
** P<0.01 

*** P<0.05 

differences (Table 3.48) that were detected reflect higher 
reporting rates for moderate drinkers as opposed to heavy 
drinkers. This was found for males aged 18 to 44 with 
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respect to gastro-intestinal problems and again for males 
aged 45 and over with respect to circulatory problems. 
Females aged 18 to 44 exhibit the same pattern with respect 
to circulatory and mental problems and for those aged 45 
years and over with respect to gastro-intestinal and mental 
problems. Significantly higher rates for heavy as opposed 
to moderate consumers were found amongst females aged 18 to 
44 years with respect to musculo-skeletal problems (47.7% 
versus 27.1%) and for those aged 45 years and over with 
respect to respiratory problems (30.2% versus 19.5%). 
Irrespective of age and sex, heavy consumers tend to mention 
respiratory problems more frequently than moderate 
drinkers; the same can be said with respect to musculo
skeletal problems other than for males 45 years and over. 
Circulatory and gastro-intestinal problems are more often 
reported by the moderate drinkers as opposed to heavy 
drinkers. At least to a certain extent these results 
corroborate the findings of Kozarevic et al. (1982) (see 
Section 3.7.2), who reported higher rates for respiratory 
problems among heavy drinkers rather than in moderate 
drinkers. We can also notice that for males aged 18 to 44 
the reporting rate for accidents or injuries was higher 
among heavy drinkers than for the remainder, a result that 
was also mentioned in that section. 

Considering only the male heavy drinkers we were 
further interested in analysing the pattern of the four most 
frequently stated illness groups in terms of cigarette 
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smoking habits. Table 3.49 shows that there is a significant 
increase (P<0.05) on the reporting rates for gastro
intestinal diseases for those aged 45 years and over smoking 
more than 20 cigarettes/day, compared to non-smokers and 
light smokers. The decrease on the reporting rates for 
musculo-skeletal diseases for those aged 18-44 years it is 
consistent with the fact that heavy smokers are more likely 
to be better educated Csee Subsection 3.8.1] and to be 
engaged in occupations less likely to complain about this 
disease group, as for instance, teachers, clerical workers 
and professional workers Cgroup "others" in Table 3.47(a)). 

TABLE 3.49 - PATTERN OF REPORTED ILLNESS AND CIGARRETE SMOKING 
(MALES A6ED 18 OR MORE - HEAVY DRINKERS) 

(RATES PER 100 REPORTING ONE OR MORE ILLNESSES) 

AGE 

ILLNESS CATEGORY 

18-44 45 AND OVER 

CIGARRETE SMOKING 
NON SMOKER. 
SMOKER <20 >20 

CIGARRETE SMOKING 
NON SMQK.EB 
SMOKER <20 >20 

MUSCULO-SKELETAL 30.6 15.7 14.3* 60.4 
RESPIRATORY 25.2 25.5 31.4 21.4 
GASTRO-INTESTINAL 11.7 21.6 20.0 17.3 
INJURIES & ACCIDENTS 28.8 35.3 48.6 16.7 

63.1 52.9 
26.2 31.4 
11.7 27.5* 
16.5 13.7 

* P<0.05 

Comparing the reporting rates for respiratory diseases 
for heavy drinkers in Table 3.48(a) with those in Table 3.49 
we see that for both age-groups there is an increase in the 
complaints regarding this disease group as cigarette 
smoking increases. Again we can mention the agreement 
between these results and those stated by Kozarevic et al. 
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C1982 D but obtained here only for heavy drinkers smoking 

more than 20 cigarettes/day. 
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4. MORBIDITY SURVEY 

To assess morbidity in a specific population it is 
necessary to evaluate the current usage of the health 
services in terms of events that make a person seek or 
receive medical care. The morbidity survey provided the 
essential means to undertake a comprehensive study of the 
individual demand for medical care involving the different 
levels of medical assistance, primary care and hospital 
care. In this chapter we will study the patterns of health 
services usage by the population residing in the 
municipality of Ribeira de Pena in terms of population 
characteristics, describing the various types of morbidity 
and medical care utilization for the different morbidity 
patterns. Moreover we will investigate the hypothesis that 
different sets of population characteristics are significant 
determinants of utilization according to the level of 
severity of disease. 

In Section 4.1 we will begin by giving a general 
measure of the "uptake" of the Health Centre services on the 
resident population expressed in terms of the number of 
households actually registered at the Health Centre. For 
this analysis we used a specific data set defined by the 
family register at the health centre [Chapter 2). It seems 
that, given the absence of a complete individual register, 
this subsidiary analysis concerning households rather than 
individuals will give an idea of the "acceptability" of 
these services by the catchment population. 
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In order to clarify the results obtained we will begin 
by focusing on some general aspects on the classification 
and recording of diagnoses complemented by the definition 
and description of the general practice consultation. After 
the definition of the community population at risk according 
to specific characteristics of the resident population using 
the information on subjects recorded in the census and at 
the Health Centre register, we will consider a set of 
measures of utilization to describe the patterns of usage of 
the health services. For the measures of utilization defined 
we will examine the patterns of usage at the different 
levels of care, general practice, hospital out-patient and 
in-patient services. Moreover, the information collected 
through the census will allow us to study the patterns of 
usage of the Health Centre services in terms of personal, 
social and geographical population characteristics in 
different disease situations. 

4.1 HEALTH CENTRE SERVICES - HOUSEHOLD COVERAGE 

The Health Centre services have been available since 
the end of 1980 and since then the local health 
admnistrator, although interested in having an estimate of 
the "uptake" of the newly introduced health services by the 
population, never had access to the necessary information to 
do so. The preliminary results of the National Census of 
March 1981, [which constitute the essential source of 
information] were only published in 1983, the year we 
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undertook this survey. Since we had access to the Health 
Centre register and we have also an updated census, it seems 
that our analysis will be particularly valuable to the 
health authorities. Nevertheless, since there is no 
individual patient identification register for the Health 
Centre (extension) users, it is impossible to estimate the 
actual coverage in terms of individuals. On the other hand, 
based on the data collection procedure adopted regarding the 
information contained in the family folders at the health 
centre (Section 2.2) and after a series of corrections 
outlined below, it was possible to calculate an estimate of 
the "uptake" of these services in terms of household 
coverage using the information from the 1983 census. This is 
only a subsidiary analysis and we should recall that this 
information is restricted to the families registered at the 
Health Centre, given that at the Health extension at Cerva 
there is no family register. For individuals (families) 
residing in Cerva or Limões (catchment population of the 
Health Extension) which address themselves to the Health 
Centre only for specific types of care this analysis will 
not portray the true "coverage" of the health services, 
although this analysis will give the best available estimate 
of the actual coverage of these services. 

We examined 1,926 family folders, among wtiich 68 were 
inert (empty or pertaining to persons already dead or 
registered at another health centre), 14 belonged to 
families living in villages nearby and 29 were duplicated. 
Amongst the 1,815 families registered at the Health Centre 
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by the end of 1983, 38 did not live permanently in the 
municipality during 1983 (census data) and 77 had not 
attended the health services since 1981 and were not 
covered by the census (which suggests that they no longer 
live permanently in the municipality). As for the remaining 
1,700 families registered, they are distributed by the seven 
parishes as shown in Table 4.1. 

TABLE 4.1 HEALTH CENTRE ATTENDANCE BY PARISH. 
(HOUSEHOLDS - PERMANENT RESIDENCE) 

PARISH HOUSEHOLDS FOR HOUSEHOLDS HOUSEHOLDS*** 
1700 FAMILIES COVERED BY UNREGISTERED 
REGISTERED CENSUS FREQ . (%) 

ALVADIA 86 111 25 (22.5) 
CANEDO 172 ( 3)** 229 57 (24.9) 

*CERVA 119 ( 1)** 876 757 (86.4) 
*LIM0ES 13 151 137 (90.7) 
SALVADOR 737 (28)** 860 123 (14.3) 
S.MARINHA 253 ( 6)** 282 29 (10.3) 
S.ALEIXO 188 216 28 (13.0) 
ALL 1568 (38)** 2725 1156 (42.4) 

(including 13 registers after the census (August 1983)) 

* served by the Health Post 
** families registered not covered by the census 

*** in relation to the households covered by the census 

As expected the major discrepancies are observed in 
the parishes of Cerva and Limões due to the fact that almost 
all contacts for general medicine are made in the Health 
Extension at Cerva (where there is no family register). If 
we consider the parishes whose population uses only the 
Health Centre services (Cerva and Limões excluded) a much 
higher attendance is found, around 84.6% of the households 
have their members registered at the Health Centre. In 
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Alvadia and Canedo, the percentage of households not 
registered is twice as high as that for the remaining three 
parishes, Salvador, S.Marinha and S.Aleixo. By the end of 
the survey year it was clear that the Health Centre services 
do not reach equally the population of the different 
parishes. Although other factors can be involved, the 
reduced coverage in Alvadia and Canedo is certainly related 
with the poor geographical accessibility conditions of these 
two parishes to the Health Centre (Section 3.2). 

4.2 CLASSIFICATION OF MORBIDITY DATA AND APPLICATIONS 

The recording and classification of morbidity data in 
general practice has been greatly facilitated by the 
adaptation of the International Classification of Diseases 
to the specific needs of primary care. The Royal College of 
General Practitioners in Britain pioneered this approach in 
the early 1960's and in 1975 the World Organization of 
National Colleges and Academies of General Practitioners/ 
Family Physicians CWONCA) published its "International 
Classification of Health Problems in Primary Care" (ICHPPC). 
The diagnostic classification that we decided to use was 
derived from a second edition of this publication CICHPPC-
2). It has been widely used in the more recent studies on 
this subject, and has the advantage of being based on the 
International Classification of Diseases, 9th Revision CICO-
9] allowing for a comparison with previous studies based in 
this classification. The slight modifications we introduced 
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in the ICHPPC-2 were the creation of additional codes for 
specific preventive procedures Ce.g. vaccinations) and other 
administrative activities associated with patient care 
Ce.g. certificates, number of work days lost). The final 
classification used is shown in Appendix 6. 

As far as the coding process of the general practice 
consultations is concerned, we had to overcome problems 
arising from the omissions and non-specification of 
morbidity, adopting several criteria produced by the general 
concensus of the group of collaborating doctors. Quite 
commonly the consultation record was inadequate in the sense 
that for a given consultation, the data recorded should 
refer to four different aspects! subjective CS) [patient's 
complaints), objective CO) (data on biological parameters 
from doctor's observation and other examinations), 
assessment CA) Cthe diagnosis or assumptions made by the 
doctor based in previous examinations) and process of 
management CP) Cspecific diets, medicines prescribed, 
auxiliary means of diagnosis, referrals,...); these are the 
parameters that Mc Whinney C1981) recommends should be 
registered at a consultation, usually known through the 
acronym 'SOAP'. In a recent work undertaken in 1981-82 in 
Ribeira de Pena on malignant neoplasms (Serrano, 1983) the 
author assessed the quality of information given in the 
medical registers in terms of these parameters and found 
that only 15.4 per cent of all consultation records included 
the parameter A, 35.6 per cent the parameter 0, 50.6 per 
cent the parameter S and 94.4 per cent the parameter P. 
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Clearly for us the Important parameters were P and above all 
A. In the context of Serrano's work we were not expecting 
miracles and we found that P was almost always available 
whereas A was not so commonly stated. Whenever A was not 
stated the doctor in charge of coding decided on the 
appropriate code using either the data on previous 
consultations and/or the remaining data on the actual 
consultation. This situation occurred more often for 
consultations where the stated objective data was a measure 
of blood pressure considered high Cwithin the medical 
parameters^, followed by a prescription (parameters 0 and 
P). In this situation the criteria was to use the code 401 
for hypertension whenever in previous consultations the 
patient was diagnosed as having high blood pressure or if in 
previous consultations the stated objective data revealed a 
normal blood pressure controlled by the usual medication Cit 
was assumed that the patient's response on taking the 
medicines had led to an unexpected increase); otherwise the 
code 7962 for a high blood pressure measure without the 
diagnosis of hypertension was used. Other situations more 
difficult to solve were those in which the stated condition 
on parameter A was not precise enough for a correct 
classification under the 18 main chapters of the ICHPPC-2. 
This , occurred for instance with children when the A 
parameter was "infected wound" or "infected wounds"; should 
the consultation be coded under Chapter VII (injury), under 
Chapter XII (skin infection) or under Chapter I (viral 
infection)? The decision on the appropriate classification 
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Ccode) whenever the information was not sufficiently 
precise, as in this particular case, was in general 
undertaken by consensus looking at each individual case. 
Compared with these uncertainties, the problem of the 
interpretation of the handwritting of some doctors (mainly 
GPs) was a minor one, in the light of the fact that with 
the elements stated and the knowledge of the doctors in 
charge of coding it was possible to "translate" the doubtful 
terms . 

Manifestly the coding process lasted longer than we 
expected, which delayed considerably the recording of the 
morbidity data, which still had to be subject to a thorough 
validation check. As mentioned in Chapter 2 the final cross-
validation focused mainly inconsistencies regarding the 
patient's age and sex. 

The morbidity results were tabulated according to the 
detailed ICHPPC-2 classification shown in Appendix &', those 
conditions occurring most frequently will be mentioned in 
the following sections. In addition, the morbidity data 
were grouped by chapter and sub-chapter Cas shown in 
Appendix 6}. Nevertheless we were interested in a broader 
classification to enable comparisons to be made between 
individuals with a set of different background 
characteristics. This alternative approach was used in the 
Third British Morbidity Survey, 1981-82 [1986] and involves 
the allocation of the rubrics of the ICHPPC-2 according to 
criteria of severity. To each morbidity rubric was assigned 
one of the three levels of severity! serious, intermediate 
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and trivial according to the following criteria (Morbidity 

Statistics from General Practice - Third National Study 

1981-82, C1986) : 

Serious diseases include: 
(1) Diseases which at the time are invariably serious; 
(2D Diseases which invariably require surgical intervention; 
(3) Diseases which carry a high probability of serious 

complications or significant recurring disability. 
Intermediate diseases include! 
(1) Diseases which though sometimes potentially serious are 

classified to a morbidity code which spans a wide range 
of severity, or embraced by a diagnostic term which is 
used with widely disparate meaning by the GP; 

(2) Diseases which though not often serious, are usually 
brought to the attention of the GP. 

Trivial diseases include! 
(1] Illnesses commonly treated without recourse to medical 

advice; 
(2) Minor self-1imiting illnesses which require no specific 

treatment; 
(3) Diseases which are not included above. 

The correspondence between these categories and ICHPPC2 
is shown in Appendix 6. 

In our survey we allowed for more than one diagnosis to 
be recorded at each consultation. The term "consultation" 
was defined as any face-to-face contact between the patient 
and the doctor, nurse or both. We decided to adopt this more 
general definition (usually applied only to doctor-patient 

178 



contacts) because unlike in British general practice most 
of the preventive procedures are carried out by the nursing 
staff, either as the only health staff contacted or by 
intervening in the consultation C'team work" in infant care, 
maternity care and family planning). It is important to 
remark that this definition merely leads to the inclusion of 
an increased number of preventive procedures performed by 
the nursing staff. If the survey were to be conducted in 
other municipal Health Centre where there was an 
"integration" of several health institutions in the delivery 
of primary health care and where specific preventive 
procedures [vaccination or screening tests) are performed in 
specific places called "Dispensaries", this type of contact 
would not be found. There were other contacts with the 
nursing staff, relating to dressing and to the 
administration of medicines prescribed that we had to 
exclude from our analysis. On one hand at the Health Post at 
Cerva these nursing procedures, although recorded, were not 
identified according to the patient's name and address and 
on the other hand in the corresponding sub-set of data 
collected at the Health Centre the information stated was in 
general insufficient to identify the patient. 

We have classified general practice consultations in 
terms of place, at the health units [Health Centre or Health 
Post), at the patient's home or elsewhere and depending on 
the several files consulted to collect the data [Chapter 2) 
we have considered the purpose of the consultation in terms 
of the type of care provided. 
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The data collected did not allow for an adequate 

identification of specific episodes of disease; this 

information would have to be recorded by the doctor 

consulting and can not be generated retrospectively. 

4.3 THE COMMUNITY AT RISK 

Whenever a study purposes to measure the community 
health status for health planning through the patterns of 
health services usage, it is fundamental to define the size 
and structure of the population at risk in the geographic 
area for which the estimates are being made. The census 
undertaken in Ribeira de Pena provided the bulk of 
information on the community population, allowing for a 
correct definition of the persons who are actually living in 
the community (and so are exposed to the community 
environment] and those that, although members of the 
community, are only marginally affected by its inherent 
characteristics. In spite of the fact that the census 
information was essential for our study, it had to be 
complemented by other information in respect to those 
persons the census had failed to reach and those that were 
not members of the community for the whole survey year. For 
this purpose we had to handle other sources of information, 
namely the Health Centre records and the birth and death 
registers. Based on the Health Centre records we selected 
the persons that were not covered by the census whose family 
register revealed that at least one member of the family had 
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contact with the Health Centre during the survey year (112); 
besides this information we have also used the comments made 
by the GP on the consultation record relating to temporary 
changes of address that covered 19 persons, of which 17 
joined and 2 left the community during 1983. The birth and 
death registers were used to identify persons who died 
before the census took place (64), births occuring after the 
census (61) and persons covered by the census whose death 
accured after the census took place (27). With the 
information collected we present the structure of the 
resident population in the seven parishes as well as the 
census coverage in Table 4.2. The residents for the whole 
survey, year represent nearly 93 per cent of the resident 
population and those who joined or left the community during 
the survey year (including births and deaths) account for 
approximately 2 per cent. The remaining group ("others" in 
Table 4.2) represents 5 per cent of the population and 
refers to those we can call the resident "floating" 

TABLE 4.2 - THE STRUCTURE OF THE SURVEY POPULATION 

RESIDENTS COVERED  BY THE 
PARISH WHOLE BIRTHS DEATHS JOINED OTHERS ALL CENSUS 

YEAR /LEFT (%) 

ALVADIA 429 6 5 - 19 459 (98.9) 
CANEDO 819 5 6 1 26 857 (98.4) 
CERVA 3401 60 25 4 232 3722 (98.3) 
LIMÕES 549 5 0 - 13 567 (98.9) 
SALVADOR 3110 45 35 8 195 3393 (96.6) 
S.MARINHA 1042 21 11 4 6 1084 (96.6) 
S.ALEIXO 696 11 9 2 35 753 (98.4) 

ALL 10046 153 91 19 526 10853 (97.6) 
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population, consisting largely of persons who work outside 
the municipality intermittently Ce.g. students and persons 
engaged in temporary jobs] who are not in fact community 
members, whose usage of the health services is necessarily 
reduced and whose morbidity patterns may be atypical in 
relation to the community in which they live. This group, as 
well as the group of persons who joined and left the 
community during the survey year, were for these reasons 
excluded from our analysis. 

Persons who died during the survey year have already 
been referred to in Chapter 3 in relation to mortality data, 
since the traditional demographic approach to measurement of 
the community health status emphasizes the importance of 
mortality data. We were reluctant to include this population 
with the population who remained in the community for the 
whole survey year, because their morbidity experience may be 
different and their pattern of usage is significantly 
different from those at risk for the whole year. Accordingly 
we decided to consider this population separately in the 
analyses performed in this chapter. 

For the sub-population of children less than 1 year of 
age at the end of the survey period the patterns of usage 
are again significantly different when compared with the 
population at risk for the whole survey year. The fact is 
not surprising because it is a consequence of the actual 
health policy which concentrates resources in this 
particular sector of the population. They are "subject" to a 
preventive surveillance scheme advised by the DGS (1983) 
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[General Health Administration) where the number and 
periodicity of consultations during the first year of life 
should be two consultations in the first month followed by 
one every month until the six months of age and afterwards 
one consultation by the nineth month, and one further 
consultation by one year of age. Those less than one year 
are therefore amongst the major consumers of health services 
and they are considered separately in the analyses presented 
in this chapter. 

Taking into account the characteristics of the 
community population, the main analyses in this chapter will 
refer to nearly 93 per cent of this population - those who 
were in the community for the whole survey year - the 
remainder of the survey population being considered 
separately. The census covered 99 per cent of this 
population, whose distribution by age and sex is shown in 
Table 4.3. 

TABLE 4.3 - DISTRIBUTION OF THE COMMUNITY POPULATION 
BY AGE AND SEX 

(PERSONS AT RISK FOR THE WHOLE YEAR) 
AGE 

SEX 0-
4 

5-
14 

15-
24 

25-
44 

45-
64 

65 OR 
MORE 

ALL 

MALES 
FEMALES 
ALL 

357 
360 
717 

1168 
1113 
2281 

932 
909 
1841 

813 
941 
1754 

1016 
1102 
2118 

607 
728 
1335 

4893 
5153 

10046 

In Chapter 6 where our results will be compared with 
those from identical studies (Morbidity Statistics from 
General Practice, 1981-82, Third British Morbidity Survey 
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C1986)) , we will consider the population as given by 
"persons years" at risk including then the residents for the 
whole year and those who joined/left the community during 
the survey year for whom we know the period at risk. 

4.4 MEASURES OF UTILIZATION OF HEALTH SERVICES 

Health services usage may be characterized in terms of 
type, place, purpose, contact, volume and continuity. The 
type of utilization refers to the kind of service received 
and who provided it; for the purposes of this survey we 
consider two major types of services! hospital and health 
centre. Within the health centre services we consider the 
different types of care [infant care, maternal care,...) and 
the health personnel providing care that can be a doctor or 
a nurse. The place of the medical care refers to the place 
where care was received; for the health centre services we 
can consider the two Health Units, the patient's home or 
elsewhere, while for hospital services we can distinguish 
between emergency, out-patient and in-patient departments. 
The purpose of a visit means whether it was preventive or 
illness-related. Using the code in Appendix 6 we can refer 
to the various chapters, sub-chapters or diseases specifying 
the reason for the contact. The last three measures are 
referred to a specific time interval and the survey year is 
our reference period. The contact refers to whether or not a 
person used the services in the given period of time while 
volume refers to the number of contacts in the same time 
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interval. The measure of contact will be referred to as the 
"person consulting rate" defined as the proportion of 
population consulting among those at risk while the measure 
of volume is the "consultation rate", the number of 
consultations expressed in terms of the population at risk. 
The person consulting rates are one important measure of 
utilization, in terms of identifying not only those who uses 
the services but specially those who do not. The 
consultation rates reflect on average how often the service 
is used. When these measures are analysed in terms of 
specific diseases (diagnostic groups), the first measure 
provides an estimate of the prevalence of illness in the 
community during the survey year and is an important 
indicator of the community health status whilst the second 
measure indicates the volume of utilization in terms of the 
pattern of morbidity encountered. Based in these two 
measures we can derive a third measure, the "attendance 
rate" which refers to the number of contacts for those who 
use the service. The attendance rate for a specific disease 
(diagnostic group) gives the mean number of consultations 
for patients who have been diagnosed as having that specific 
disease (diagnostic group). The last measure, continuity, 
refers to the degree of linkage and coordination of medical 
services and can be described in terms of GP referrals for a 
specific type (place) of specialized care. 

In a comprehensive study like this, it is important to 
specify the relevant dimension of utilization given by these 
measures, since each reflects different aspects of the 
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care-seeking process. For a given type of service and place 
of contact - general practice, hospital out-patient or in
patient care - we will study the purpose, contact and volume 
measures considering their association with the 
characteristics of the population at risk. Further, the 
study of the pattern of the population's actual utilization 
of the health services serves also as a yardstick to assess 
the practical effect of the health policy as well as the 
individual's access to the health care system. 

4.5 GENERAL PRACTICE CONSULTATIONS 

In this section we will describe the utilization of 
primary care services by the community population. We will 
begin by analysing the distribution of services in terms of 
place, provider and type, considering further the seasonal 
influence on the access to these services. Next we examine 
the patterns of utilization and morbidity in terms of the 
population characteristics. 

4.5.1 PLACE, PROVIDER AND PURPOSE 

During the survey year the resident population 
consulted on 21,636 occasions. The number of consultations 
for the residents for the whole year was 19,955 (92.2%), 
those who joined or left the community during the survey 
year (including births and deaths] consulted on 1,515 
occasions (7.0%) and the "floating" population consulted on 
166 times (0.8%). 
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Considering the consultations for the population at 
risk for the whole year we found that in 19 per cent of them 
the user contacted only the nurse and in the remaining 82 
per cent care was provided by the doctor or by the "health 
team" (see Section 4.2). There were over two and a half 
times more consultations at the Health Centre than at the 
Health Post: the ratio of the catchement population of the 
health units is 3!2. -As mentioned in Chapter 2 home visits 
seldom occur, only 2 per 1000 consultations were in the 
patient's home and 67 per 1000 contacts were performed 
outside the health units Cnursing staff). In Figure 4.1 we 
can observe the distribution of the consultations according 
to the health professional involved and the place of 
contact. More than one quarter of doctor-patient contacts 
were at the Health Post, what is rather surprising given 
that during the whole of the survey year the ratio of GPs at 
the Health post and Health Centre was 1'. 5. Moreover the 
small number of home visits by doctors were almost 
exclusively performed by the doctor working at the Health 
post. With respect to contacts involving only the nurse we 
can observe that quite often, in 382 per 1000 contacts, care 
is provided outside the health units and on more than half 
of the occasions outside the Health Centre. 

Figure 4*2 shows the distribution of consultations in 
terms of the different type of care requested. General 
medicine consultations represent almost half of the primary 
care workload: they are the only type of care available at 
the Health Post, where just over one quarter of all 
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FIGURE 4.1 PLACE OF CONSULTATION AND PROVIDER, 
(rote per 1,000 consultations) 

469 GENERAL MEDICINE 
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NURSING PROCEDURE 1B9 

9 9 INFANT CARE 

126 FAM PLAN/MATCARE 

FIGURE 4.2 TYPE OF CARE PROVIDED. 
(rote per 1,000 consultations) 
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consultations took place. In 189 per 1000 consultations only 
routine tasks, such as immunizations, advice and health 
instruction, were involved and they were carried out by the 
nursing staff. Amongst the other types of care only 
available at the Health Centre, family planning/maternity 
care represents about one eighth of the total workload, 
emergency care nearly 12 per cent and 10 per cent of the 
consultations were for infant care. General medicine 
consultations were the most common type of contact for both 
sexes; whereas for females family planning/maternity care 
contacts were the second most common, making up one fifth of 
all female contacts, a quarter of all contacts for males 
were for nursing procedures. The pattern of utilization for 
those who joined or left the community during the year is 
different with nearly half of the consultations for infant 
care and 30 per cent for general medicine. 

As already mentioned in Section 4.2 not all primary 
care units are organized in terms of specific types of care 
and as pointed in Chapter 1 health policy is directed 
towards multi-task care with the creation of the GP career. 
It follows that knowledge of the type of care requested 
(provided) at the local health units is not a comprehensive 
measure of utilization. Instead it is more useful (for 
subsequent comparisons) to look at the purpose of 
utilization in terms of morbidity categories. Among these 
broad diagnostic groups we have selected those viewed most 
frequently in general practice consultations and Table 4.4 
shows the proportions of all reported morbidity 
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(consu ltations covering more than one disease group are 
considered more than once) that were assigned to these 
chapters in terms of age. We considered only doctor-patient 
contacts, since contacts with the nursing staff are only 
assigned to one of these chapters ( Chapter XVIII) and their 
relative importance was referred to previously (Figure 4.2). 
Although in many other studies on the content of primary 
care (Fry, 1978; Third National Morbidity Study (U.K.), 
1986) Respiratory Diseases appear as the most common reason 
for consultation in general practice, in our study 
consultations for the Supplementary Classification were more 
frequent, covering 17.2 per cent of all consultations. Under 
this chapter we have the highest percentage of consultations 
for the 15-24 and 25-44 age-groups mainly due to 
contraceptive advice and routine prenatal care. Respiratory 
Diseases are the next more common condition, representing 
14.5 per cent of all conditions seen by the GP. Identical 
trends in terms of age are found for these and for 
Infectious and Parasitic Diseases (4.4 per cent of all 
conditions), showing the highest proportion of total 
consultations for those under 15 years thereafter falling 
steadily with increasing age. The next most frequent 
conditions were those under Chapter VII (Circulatory System 
Diseases) which are the most common conditions for those 
over 45 years, making up nearly one third of all conditions 
for those aged 65 or more. Most of the diseases under this 
ICHPPC-2 chapter are included in a specific group that Fry 
(1979) called "diseases of ageing and degeneration", like 
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TABLE 4.4 - PERCENTAGE DISTRIBUTION OF DOCTOR-PATIENT CONTACTS FOR SELECTED ICHPPC-2 CHAPTERS. 
(PERSONS AT RISK FOR THE WHOLE YEAR) 

AGE 
0- 5- 15- 25- 45- 65 OR 

ICHPPC-2 CHAPTER 4 i4 24 44 64 «ORE ALL 
4.4 
3.8 

I. INFECTIOUS t PARASITIC DISEASES 11.3 10.2 3.7 2.1 2.5 2.2 
VI. NERVOUS SYSTEM,SENSE ORGANS DISEASES 6.4 6.3 3.7 2.7 2.4 3.9 
VII, CIRCULATORY SYSTEM DISEASES 0.0 0.9 1.2 4.2 19.0 32 8 lï'5 
VIII. RESPIRATORY SYSTEH DISEASES 28.6 32.3 10.2 8.8 10.2 10.4 14*5 
IX. DIGESTIVE SYSTEM DIEASES 3.3 5.7 5.7 6.7 9.3 8.0 6.9 
X. GENITO-URINARY SYSTEM DISEASES 0.8 2.1 6.7 9,5 6,4 2.9 5 4 

XIII. HUSCULOSKELET,CONNECTIV TISSU DIS. 0.0 2.1 3.3 7.0 17.4 12.4 8 8 
XVI, SIGN,SYMPTOM,ILL DEFINED CONDITIONS 8.8 11.6 6.9 6.1 7.3 8.9 7.9 
XVII. INJURIES t ADVERSE EFFECTS 5.8 12.6 10.4 7.4 8.5 6.2 8.2 
XVIII. SUPPLEMENTARY CLASSIFICATION 25.6 6.9 34.6 32.1 5,4 2.7 17,2 

0THERS 9.4 9.3 13.6 13.4 11.6 9.6 11,4 
(excluding 24 consultations with unknown diagnosis) 

a t h e r o s c l e r o s i s and high b l o o d p r e s s u r e . N e x t we o b s e r v e 

that consultations for diseases under Chapter XIII [Musculo
skeletal Diseases, Chapter XVII [Accidents, Injuries and 
Adverse Effects) and Chapter XVI [Symptoms and 111 Defined 
Conditions) appear in similar proportions, varying between 
the 7.9 and 8.8 per cent. While in the last two chapters 
there is no particular trend with age, the first presents a 
distinct pattern, with a sharp rise in the proportion of 
conditions under this chapter for those aged 45-64 years. 
Identical age trends are found for the conditions seen by 
the GP included in Chapter IX (Digestive System Diseases) 
and Chapter X (Genito-Urinary System Diseases) covering 5.7 
and 4.4 per cent of all contacts respectively. The peak in 
the proportions of consultations in the latter chapter is 
attained for those aged 25 to 44 years, while for the former 
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the peak occurs at ages between 45 and 64 years. Many of the 
more common conditions under Chapters XIII, IX and X (for 
instance backache, duodenal ulcer, urinary infections in 
women and the various gynaecological problems associated 
with menstruation and its disorders) are referred to by 
Fry (1979) as "diseases that come and go" . Fry states that 
these tend to begin in adult and mid-adult life with a 
period of activity [periodic or intermittent) but tend to 
diminish or disappear afterwards. 

Analysing the number of consultations by month and 
season we noticed only a slight increase during the Winter 
and Spring quarters (December to February and March to May), 
for both sexes. Nevertheless the proportion of consultations 
in each quarter for the different age groups was 
significantly different (P<0.00.1). Figure 4.3 shows the 
proportion of doctor-patient contacts by season in terms of 
age. There was a rise in the proportion of consultations 
during Winter in the younger age-groups; this proportion 
declines with age reaching a minimum for those aged 45 years 
and over. This feature was observed in both sexes, although 
the decrease in the proportion of consultations during 
Autumn and Winter was more marked for males over 65 years. 
This decline can only be justified by the almost complete 
absence of consultations at the patient's home, allied to 
the fact that it is amongst the oldest sector of the 
population that we find more persons with difficult 
geographic access conditions (Chapter 3). 
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FIGURE 4.3 SEASONAL VARIATION BY AGE. 
(rate per 1,000 doctoi—patient contacts) 

4.5.2 PATTERNS OF UTILIZATION - CONTACT AND VOLUME 

Nearly 58 per cent of persons at risk contacted the 
health centre services at least once during the survey year. 
On average each person consulted twice during the year and 
the average number of consultations for those using the 
services was 3.4. In Table 4.5 we observe that the patterns 
of utilization vary considerably in terms of age and sex. 
The proportions of females consulting exceeds those for 
males in all age groups, except for those under 5 years. 
Females have also higher attendance rates than males and on 

193 



average females who consulted during the year have one more 

consultation than males of the same age C2.9 and 3.9). 

Although the proportion of youngest females consulting is 

lower than that for males, the higher attendance rate for 

the former results in a higher consultation rate for 

females, a fact observed in all age-groups. The highest 

proportion of persons consulting is in the under 5 years age 

group and the lowest is between 15 to 24 years. For males 

these proportions increase with increasing age after 25 

years, whereas for females there is again an increase 

between 25 and 44 years, followed by a decrease afterwards. 

TABLE 4.5 - PERSONS AT RISK CONSULTING, ATTENDANCE RATE FOR PERSONS CONSULTING 
AND CONSULTATION RATE IN TERMS OF AGE AND SEX. 
(PERSONS AT RISK FOR THE WHOLE SURVEY YEAR) 

MALES FEMALES 

AGE PER CENT ATTENDANCE CONSULTATION PER CENT ATTENDANCE CONSULTATION 
CONSULTING RATE RATE CONSULTING RATE RATE 

0-4 86.0 5.2 4.5 84.7 5.7 4.8 
5-14 60.4 2.4 1.5 62.9 2.5 1.6 
15-24 41.0 1.8 0.7 52.0 3.9 2.0 
25-44 46.1 2.3 1.1 65.7 4.6 3.0 
45-64 51.8 3.1 1.6 63.2 4.1 2.6 
>65 53.2 3.1 1.7 58.1 3.6 2.1 
ALL 53.5 2.9 1.5 62.4 3.9 2.4 

For males the pattern for the consultation rates is 

identical to that of the consulting rates, whilst for 

females the lowest proportion of persons consulting is found 

for those with ages between 15 and 24 years, whilst to the 

lowest consultation rate that is found for those between 5 

and 14 years. There is a wide variation in the average 
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number of consultations in terms of age; the consultation 
rate for males under 5 years is more than six times higher 
than for the 15-24 age group whilst for females the greatest 
difference is found in the two youngest strata and is nearly 
half of that for males. We should add that the consultation 
rate for those born in 1983 Cand thus under 1 year old) was 
17.4 and 16.8 per "person year" at risk for males and 
females respectively. As referred in Section 4.2 this is a 
direct consequence of the health policy towards the youngest 
strata of the population. 

After observing the results regarding all patient 
contacts with the health staff, there is an important sub
set that deserves our attention - the doctor-patient 
contacts. During the survey year nearly half of the 
population at risk C49.7%) had at least a contact with the 
GP and the average number of doctor-patient contacts was 
1.6. Figures 4.4 and 4.5 display the proportions of persons 
consulting and consultation rates for all consultations and 
for doctor-patient contacts and show how the patterns of 
utilization vary in terms of age in relation to the 
provider. We can see that despite the high proportion of 
persons consulting in the youngest strata, a majority 
attends the services for preventive purposes Ci.e. services 
that involve only the nurse). Amongst those between 5 and 14 
years of age who used the services, only 64 per cent had a 
contact with the GP and for the youngest age group this 
proportion approachs 80 per cent. The proportions of persons 
that use the Health Centre services only for these 
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preventive services naturally decrease with age and for the 

oldest nearly 97 per cent of users contacted the GP. 

Figure 4.5 shows the same pattern in relation to the 

consultation rates. On average for every 100 consultations 

by children of under 5 years only 65 involved a GP contact 

and only half of the consultations for those aged 5 to 14 

years was a GP contact. For the oldest age group 96 per 100 

consultations involved a GP contact. 

Table 4.6 shows how the distribution of doctor-patient 

contacts varies in terms of age and sex. Just over half of 

TABLE 4.6 DISTRIBUTION OF DOCTOR-PATIENT CONTACTS BY AGE AND SEX 
CRATE PER 1000 PERSONS AT RISK FOR THE WHOLE YEAR) 

CaDMALES 

NO. OF CONTACTS 

12 OR 1 OR 
AGE 0 1 2 3 4 5 6-11 MORE MORE 

0-4 308 160 134 98 67 36 162 34 692 
5-14 613 222 94 32 15 11 13 0 387 

15-24 648 227 68 26 17 3 11 0 352 
25-44 571 223 92 37 37 7 28 5 429 
45-64 508 193 100 59 35 31 62 12 49 2 

>65 483 173 130 63 40 35 71 7 517 
ALL 552 206 97 46 30 18 43 7 448 
(b)FEMALES 

NO. OF CONTACTS 

12 OR 1 OR 
AGE 0 1 2 3 4 5 6-11 MORE MORE 

0-4 314 156 106 81 69 75 142 58 686 
5-14 603 212 99 42 19 8 16 1 397 

15-24 524 177 64 47 40 23 101 24 476 
25-44 367 154 87 81 77 51 155 29 633 
45-64 391 166 113 88 60 39 104 38 609 

>6 5 433 150 115 93 56 37 110 5 567 
ALL 456 173 96 70 51 34 97 23 544 
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the resident females consulted the GP at least once during 
the survey year, the corresponding proportion for males is 
about two fifths. In general, the frequency decreases with 
increasing number of contacts, although about 12 per cent of 
females and 5 per cent of males contacted the GP more than 
five times. The attendance rates show a marked variation 
with age; the results were well above average for males and 
females of less than five years old in contrast with those 
aged 5 to 14 years. For males over 25 years there is a 
tendency for the number of contacts to increase with 
increasing age whilst for females the number of contacts 
increases between 25 and 44 years but decreases again for 
those 45 years and over. In the next chapter we will have 
the opportunity to analyse in detail further features of 
this distribution. 

4.5.3 PATTERNS OF MORBIDITY - CONTACT ANO VULUME 

The study of morbidity patterns will in general be 
focused on the 18 ICHPPC-2 chapters and whenever the 
analysis in terms of sub-chapter Cspecific diagnosis) is 
meaningfull it will also be considered. The patterns of 
utilization will be presented in terms of sex for the 18 
main chapters and in terms of age and sex considering each 
of these major diagnostic groups in turn. 

In Table 4.7 we present the results regarding the 
proportion of persons consulting for the ICHPPC-2 chapters 
in terms of sex. Nearly 29 per cent of persons at risk 
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lCBASl 

attended the Health Centre services (consulting either the 

GP, nurse or both] at least once during the year for reasons 

unconnected with current morbidity, i.e., conditions under 

Chapter XVIII CSupplementary Classification). Chapter VIII 

[Respiratory Diseases) is the next most common diagnostic 

chapter, some 15 per cent of persons at risk consulting the 

GP for one or more conditions under this heading. 

Chapter XVI [Signs, Symptoms and 111 Defined Conditions) and 

Chapter XVII [Injuries & Adverse Effects) appear with 

similar proportions, 99 and 101 per 1000 persons at risk 

respectively. Although less common, with consulting rates 

varying between 54 and 82 per 1000 at risk, the next most 

important categories are the Chapter XIII [Musculoskeletal 

TABLE 0,,7- CONSULTING RATES FOR THE 18 MAIN ICHPPC-2 CHAPTERS BY SEX. 
(RATES PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

SEX 

ICHPPC-2 CHAPTER HALES FEMALES ALL 

51.3 66.6 59.1 
2.9 4.1 3.5 
9.8 18.0 14.0 
2.7 6.8 4.8 
19.0 39.2 29.4 
41.3 51.4 46.5 
46.8 87.9 67.9 
137.7 167.7 153.1 
56.6 84.6 71.0 
19.8 87.1 54.3 
- 30.3 -

37.6 47.0 42.4 
64.8 99.4 82.5 
2.5 2.7 2.6 
0.6 0.4 0.5 
73.8 122.5 98.7 
118.5 84.4 101.0 
248.1 325.2 287.7 

I, INFECTIOUS & PARASITIC DISEASES 
II. NEOPLASMS 
III. END0CR,NUTRIT,METAB0L DISEASES 
IV. BLOOD DISEASES 
V. MENTAL DISORDERS 
VI. NERVOUS SYSTEM,SENSE ORGAN DISEASES 
VII. CIRCULATORY SYSTEM DISEASES 
VIII. RESPIRATORY SYSTEM DISEASES 
IX. DIGESTIVE SYSTEM DISEASES 
X. GENITOURINARY SYSTEM DISEASES 
XI. PREGNANCY,CHILDBIRTH,PUERPERIUM 
XII. SKIN,SUBCUTANEOUS TISSU DISEASES 
XIII. MUSCUL0SKELET,C0NNECTIV TISSU DISEASES 
XIV. CONGENITAL ANOMALIES 
XV. PERINATAL MORBIDITY S MORTALITY 
XVI. SIGNS,SYMPTOMS»ILL DEFINED CONDITIONS 
XVII. INJURIES & ADVERSE EFFECTS 
XVIII. SUPPLEMENTARY CLASSIFICATION 
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System and Connective Tissue Diseases) with 83 per 1000 at 
risk, Chapter IX [Digestive System Diseases) with 71 per 
1000 at risk, Chapter VII (Circulatory System Diseases) with 
68 per 1000 at risk, Chapter I [Infectious and Parasitic 
Diseases) with 59 per 1000 at risk and Chapter X [Genito
urinary System Diseases) with 54 per 1000 at risk. 

The consulting rates are always higher for females than 
for males, except in Chapter XV (Perinatal Morbidity and 
Mortality) and Chapter XVII (Injuries and Adverse Effects). 
The latter is the third most common diagnostic category for 
males whilst for females occupies the eighth position. The 
major discrepancies between the two sexes are found in 
Chapter X (Genito-Urinary System Diseases), the consulting 
rate for females being four times higher than the 
corresponding for males; also for Chapter V (Mental 
Disorders) the consulting rate for females is twice as high 
as that for males and a slighly smaller difference is found 
also in Chapter VII (Circulatory System Diseases). 

Using the classification of severity in Section 4.2, 
the differences between males and females persist. About 9 
per cent of males consulted at least once for a serious 
disease, 26 per cent for an intermediate disease and 23 per 
cent for a trivial disease and for females the proportion 
consulting for a serious disease is 27 per cent higher, 32 
per cent higher for an intermediate disease and 38 per cent 
higher for a trivial disease. 

Having looked at the major differences in "prevalence" 
in terms of sex the next analysis covers the variation in 
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terms of age and sex considering each chapter in turn. 

I - INFECTIOUS AND PARASITIC DISEASES 

Nearly one quarter (24.1%] of the children aged 1 to 4 
years consulted the GP for one or more conditions in this 
ICHPPC-2 chapter; this proportion is four times lower for 
the 5-14 year age group falling to an almost constant value 
as age increases further. Figure 4.6 shows that the patterns 
of consulting rates in terms of age are quite similar for 
both sexes, with higher consulting rates for females in all 
age groups. There were about 356 consultations per 1000 
children under 5 years of age at risk, the rate decreasing 
steadily with age reaching a minimum of 44 consultations per 
1000 at risk for ages between 25 and 44 years and increasing 
slightly thereafter. The age pattern for the consultation 
rates is similar for both sexes, with higher rates for 
females all ages, except for those less than 5 years. 

The condition in this chapter most commonly occurring 
is Intestinal Disease presumed to be infective. This applies 
to all age-groups except the 5-14 year olds where 
Oxyuriasis, Pinworms and other Helminthiases take the first 
place. This is also the second most common recorded 
condition in this chapter followed by Scabies and other 
Acariases, i.e., there is a high "prevalence" of parasitic 
diseases. The "prevalence" of Tuberculosis is 1 per 1000 
persons at risk (3 per 1000 in the 1-4 years age group] with 
a consultation rate of 3 per 1000; this disease is usually 
cared for in specific health units created for this purpose 
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[SLAT), which partially explains this low consultation rate. 

II - NEOPLASMS 

The proportion of persons consulting for neoplasms 
becomes meaningful for those aged 25 and over, increasing 
with increasing age from 5 to 7 per 1000 persons at risk. 
The overall consultation rate is 9 per 1000 persons at risk, 
nearly half for malignant and half for benign neoplasms. 
Females between 25 and 64 years have higher consultation 
rates than males of the same age, in contrast to those over 
65 years CFigure 4.6]. In the same figure we can see that 
the proportion of males with at least one consultation under 
this heading increases steadily with age, while for females 
aged 25 years and over the consulting rates are almost 
constant. This is mainly due to the two most common Cancers 
of Digestive Tract and Male Genital Organs apearing in males 
in the most advanced ages. 

III - ENDOCRINE, NUTRITIONAL AND METABOLIC DISEASES AND 
IMMUNITY DISORDERS 

Almost twice as many women as men consulted their GP 
for conditions under this chapter, 18 against 10 persons 
consulting per 1000 at risk, respectively. This difference 
is present in all age-groups [Figure 4.7) and comes mostly 
from a higher prevalence of Goitre, Hyperthyroidism and 
Diabetes among females. The consultation rates follow 
identical patterns, nevertheless there is a higher 
attendance rate for females between 45 and 64 years C88 
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consultations for 35 patients consulting) as opposed to 
males of the same age. 

The major conditions under this heading are diabetes 
and disorders of lipoid metabolism with consulting rates of 
5 and 4 persons per 1000 at risk respectively. 

IV - DISEASES OF BLOOD AND BLOOD-FORMING ORGANS 

Nearly 5 per 1000 persons at risk consulted at least 
once for conditions in this chapter, 3 and 7 per 1000 at 
risk for males and females respectively. Only for the 
youngest ages is the consulting rate higher for males than 
for females [Figure 4.7). The overall consultation rate was 
almost three times higher for females C9 consultations per 
1000 at risk) than for males C3 consultations per 1000 at 
risk), although youngest males had higher consultation rates 
than females of the same age (Figure 4.7). 

The more common conditions under this chapter were Iron 
Deficiency Anaemia and Anaemia (not specified) for which the 
consulting rates were 2 per 1000 at risk and 1 and 4 per 
1000 at risk for males and females respectively. 

V - MENTAL DISORDERS 

The conditions under this chapter were considered under 
three major sub-groups! Psychoses (except alcohol and drug 
induced), Neuroses, and Other Mental and Psychological 
Disorders. The two latter groups include most of the 
conditions seen by the GP, 14 and 15 persons per 1000 at 
risk had at least one diagnosis included in these sub-groups 
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respectively, contrasting with 2 per 1000 at risk diagnosed 
in the Psychoses sub-group. Consulting rates are 
considerably higher for females, especially in the second 
sub-group, 22 against 5 males per 1000 at risk, the 
corresponding consultation rates being 44 and 14 
consultations per 1000 at risk. The variation in terms of 
sex and age can be observed in Figure 4.8, different 
patterns emerging for Neuroses and Other Mental and 
Psychological Diseases. Although we found the highest 
proportion of females consulting for Neuroses between 25 and 
44 years, the highest consultation rate in this sub-chapter 
is found for females 45 to 64 years (Figure 4.8] revealing a 
higher attendance rate in this age-group. 

The most common conditions seen and consulted for in 
this chapter were Anxiety Disorder [6 persons consulting per 
1000 at risk), Insomnia and Chronic Abuse of Alcohol, with 
similar consulting rates of 5 persons consulting per 1000 at 
risk. The tendencies in terms of sex are nevertheless 
opposed, for the first two conditions an identical 
consulting rate for males (2 males per 1000 at risk) and for 
females 10 and 9 persons per 1000 at risk respectively, 
whilst for the latter the corresponding figures are 8 and 3 
respectively. Figure 4.8 shows the proportion of persons 
diagnosed as suffering from Chronic Abuse of Alcohol 'sub
divided by age and sex. We note the highest "prevalence" for 
females occuring between 45 to 64 years and an almost 
constant "prevalence" for males of more than 25 years of 
age. For females, Hysterical & Hypochondriacal Disorders, 
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with consulting rates of 8 per 1000 at risk, is also a 
relatively common condition. 

VI - DISEASES OF THE NERVOUS SYSTEM AND SENSE ORGANS 

Conditions under this heading fall into three distinct 
groups: Diseases of the Nervous System, Diseases of the Eye 
& Adnexa and Diseases of the Ear & Mastoid Process. The last 
two groups predominate and within these groups the diseases 
resulting from infection, mainly Conjunctivitis and Otitis 
Media, are most common. In these three major groups we find 
very different patterns in terms of age [Figure 4.9). 
Diseases of the Nervous System show higher prevalence in the 
middle age groups and tend to disappear as age increases, a 
pattern perhaps expected since the most common condition is 
Epilepsy C3 per 1000 persons at risk made about 73 per cent 
of all consultations for this group), whilst degenerative 
diseases of the nervous system Cas for instance 
Parkinsonism) were rarely seen Cor diagnosed). The resulting 
pattern in the other groups is dominated by the infectious 
conditions mentioned above, generally more prevalent at 
younger ages. 

The overall consulting rate was 46 per 1000 at risk and 
for the three ,groups above were 6, 19 and 24 per 1000 at 
risk respectively. The rates were identical for both sexes 
in the first group contrasting with the second and third, 
for which females have higher consulting rates , 21 and 27 
per 1000 females at risk and 17 and 22 per 1000 males at 
risk respectively. It is in this sub-group of diseases of 
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the Nervous System that we find the highest attendance rates 
averaging five consultations per person consulting (for 
males between 25 and 44 years, 28 consultations for 6 
patients, and for females over 65 years, 22 consultations 
for 4 pat ients ) . 

Within each group the most common consultations were 
for Epilepsy, Conjunctivitis and Otitis Media with 10, 9 and 
18 consultations per 1000 persons at risk respectively. 

VII - DISEASES OF THE CIRCULATORY SYSTEM 

Just over 57 per cent of persons consulting their GP 
for a condition of the Circulatory System were diagnosed as 
suffering from Hypertension. The prevalence of Hypertension 
is estimated as 39 per 1000 persons at risk C26 and 51 for 
males and females respectively) resulting in 125 
consultations per 1000 persons at risk C90 for males and 158 
for females]; we should add that during the survey year some 
11 out of 1000 persons at risk were found to have Elevated 
Blood-Pressure without a diagnosis of hypertension. 

Under the three major sub-groups of Circulatory 
Diseases, Diseases of the Heart, Blood-Pressure Problems and 
Diseases of the Vascular System, we find the typical pattern 
of diseases of the ageing process (Figure 4.10], The 
prevalence of conditions under these sub-groups is in 
general higher among females than males, with exception for 
the over 65 years age group with respect to Diseases of the 
Vascular System, reflecting a high prevalence of 
Cerebrovascular Disease amongst males over 65 years. Nearly 
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53 consultations per 1000 persons at risk for Diseases of 
the Heart C 3 2 and 72 for males and females respectively) and 
36 consultations per 1000 at risk for Diseases of the 
Vascular System C 32 and 41 for males and females 
respectively) were recorded. In Figure 4.10 we can also 
observe that the high prevalence of Diseases of the Heart 
and Blood Pressure Problems is accompanied by a high 
consultation rate, revealing one of the highest attendance 
rates amongst all major chapters of the ICHPPC2. 

The most common diseases under this chapter Cnext to 
Hypertension) were Varicose Veins (.7 persons per 1000 at 
risk). Haemorrhoids C5 persons per 1000 at risk) and 
Cerebrovascular Disease C4 persons per 1000 at risk). 

VIII - DISEASES OF THE RESPIRATORY SYSTEM 

Under this chapter we can identify several distinct 
groups! acute respiratory infections, influenza and 
pneumonia and chronic obstructive diseases. Table 4.8 shows 
the patient consulting rates and consultation rates for 
conditions within these major groups, with the highest 
prevalence for Tonsillitis and a high attendance rate for 
the set of chronic conditions, specially for Asthma the 
highest prevalence and also the highest average number of 
consultations per patient. Nevertheless the overall figures 
disguise the variation in the age structure of persons 
consulting for these specific diseases; these differences 
are revealed in Figure 4.11 which shows the consulting rates 
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TABLE 4.8 - CONSULTING RATES AND CONSULTATION RATES FOR 
SELECTED RESPIRATORY DISEASES 

CRATES PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

CONSULTING CONSULTATION 
CONDITION RATE RATE 
ACUTE UPPER RESPIRATORY TRACT INFECT. 44 55 
ACUTE TONSILLITIS & QUINSY 47 56 
BRONCHITIS, BRONCHIOLITIS ACUTE 22 27 
INFLUENZA WITHOUT PNEUMONIA 30 34 
PNEUMONIA 14 19 
BRONCHITIS CHRONIC AND BRONCHIETASIS 3 8 
CHRONIC OBSTRUCTIVE PULMONARY DISEASE 2 7 
ASTHMA 11 32 

per 1000 persons at risk in terms of age. The rates for the 
set of acute conditions are higher in children and those for 
chronic conditions in the elderly adults, specially males. 
Nevertheless conditions such as Pneumonia Cacute) and Asthma 
(chronic) have a similar pattern, with a higher prevalence 
both in children and elderly persons. The consulting rates 
for conditions that can be influenced by epidemics, such as 
influenza, are the least variable in terms of age, showing a 
slight increase in the middle age groups. 

IX - DISEASES OF THE DIGESTIVE SYSTEM 

The conditions for which the GP was more commonly 
consulted were Constipation (19 consultations per 1000 
persons at risk), Diseases of the Gall-bladder and Biliary 
Tract (21 consultations per 1000 persons at risk), Disorders 
of the Stomach and Duodenum (20 consultations per 1000 
persons at risk) and Diseases of the Teeth and Supporting 
Structures (20 consultations per 1000 persons at risk). 
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Table 4.9 shows the most frequent conditions under this 

chapter. Diseases of the Teeth and Supporting Structures is 

the most common condition, followed closely by Diseases, of 

the Gall-bladder and Biliary Tract, Constipation and 

Disorders of Stomach and Duodenum. 

TABLE 4.9 - CONSULTING RATES FOR SELECTED DISEASES OF THE 
DIGESTIVE SYSTEM BY SEX 

CRATES PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

CONDITION 
SEX 

MALE FEMALE ALL 
DISEASES OF TEETH & SUPPORTING STRUCT. 
DISORDERS OF STOMACH & DUODENUM 
IRRITABLE BOWEL SÍNDROME, INTESTINAL DIS, 
CONSTIPATION 
DISEASES OF GALL-BLADDER & BILIARY TRACT 

12 21 16 
11 13 12 
5 12 9 
9 15 12 
7 19 13 

Although in general we find higher consulting rates 

amongst females than amongst males [Figure 4.12], Ulcers and 
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Inguinal Hernia were more common amongst males, 5 per 10Q0 

males at risk, compared to 3 and 2 persons per 1000 females 

at risk respectively. In this figure we can also observe the 

high consultation rates for those aged 25 and over revealing 

similar attendance rates for both sexes. 

X - DISEASES OF THE GENITO-URINARY SYSTEM 

This is the chapter reflecting the highest 
discrepancies between consulting rates for both sexes, 
nearly 20 males per 1000 at risk consulted, contrasting with 
87 females per 1000 at risk. Also the age trends in the 
consulting rates are very different CFigure 4.13], with a 
sharp rise in the middle age-group C25-44 years) for females 
decreasing sharply with increasing age, while for males 
there is a steady increase with increasing age. 

With respect to the Diseases of the Urinary System the 
most common condition in both sexes was Cystitis, 24 persons 
per 1000 at risk consulted the GP at least once during the 
survey year, 38 and 10 per 1000 at risk for females and 
males respectively. This was also the most frequent reason 
for a consultation, 53 and 13 consultations per 1000 persons 
at risk were the corresponding consultation rates. The 
differences between the two sexes in terms of age are shown 
in Figure 4.13. The patterns observed for the whole group 
conditions under this chapter are not so marked here,% 

although similar trends can be observed. 

The next sub-group considered is Diseases of Male 
Genital Organs, the most frequent condition in this sub-
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group being Phimosis and Balanitis (3 out of 1000 males at 
risk}, with higher prevalence in the youngest [22 per 1000 
less than 4 years) almost inexistent in middle age and 
increasing for the eldest group (5 per 1000 aged 65 or 
more). In contrast for the three sub-groups of Diseases of 
the Breast, Diseases of Female Genital Organs and Disorders 
of the Menstrual Cycle start to occur in early adult life, 
the highest consulting rates being found at the age-group 25 
to 44 years, and are almost inexistent afterwards. 

XI - PREGNANCY, CHILDBIRTH AND THE PUERPERIUM 

Consultation rates under this chapter run at 65 per 
1000 women at risk, reaching 182 consultations per 1000 at 
risk for the 15-24 year olds and decreasing to 176 per 1000 
at risk for those with ages between 25 and 44 years. 
Although great emphasis was laid on the surveillance of 
women during pregnancy, delivery and puerperium, during the 
survey year 17 per cent of women did not attend the Health 
Centre during the antenatal period and 5.7 per cent were 
delivered at home without medical assistance; among those 
delivered at home nearly 16.7 per cent had at least one 
surveillance consultation at the Health Centre. 

For 15 women per 1000 at risk with normal delivery 
there were 4 per 1000 at risk with a complicated delivery. 
Complications during Pregnancy were diagnosed for 12 women 
per 1000 at risk and the consulting rate for Abortion was 4 
per 1000 at risk. During puerperium 3 women per 1000 at risk 
were diagnosed with Mastitis, Disorders of the Breast and 
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Nipple or Disorders of Lactation. 

XII - DISEASES OF THE SKIN AND SUBCUTANEOUS TISSUE 

The general consultation rate is 58 consultations per 

1000 persons at risk and this consultation rate is almost 

four times as high for those under 5 years of age, 222 

consultations per 1000 at risk. The most common conditions 

under this heading, particularly those prevailing in the 

youngest, are Impetigo, with a consulting rate of 5 per 1000 

persons at risk and 38 per 1000 aged 1 to 4 years, and 

Diaper Rash with a consulting rate of 33 per 1000 in this 

age group. Those under the general name of Infections of the 

Skin and Subcutaneous Tissue are the most frequent C10 per 

1000 persons at risk] with a higher prevalence among the 
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youngest age groups (22 per 1000 under 5 years of age], 
falling to an almost constant value as age increases. This 
is in general the age trend found for the consulting rates 
under this chapter (Figure 4.14). Other conditions 
frequently encountered are Contact Dermatitis & other Eczema 
or Dermatitis and Seborrheic Dermatitis & other 
Erythematosquamous Dermatoses, with consulting rates 7 and 3 
per 1000 at risk respectively. 

XIII - DISEASES OF THE MUSCULOSKELETAL SYSTEM AND 
CONNECTIVE TISSUE 

Within this chapter four major groups were considered: 
Arthritis & Arthrosis, Non-articular Rheumatism, Syndromes 
related to the Vertebral Column and Other Musculoskeletal & 
Connective Tissue Disorders. Unquestionably conditions under 
the first and third groups were by far the most frequently 
seen by the GP, the corresponding consultation rates are 54 
and 77 per 1000 persons at risk, contrasting with 19 and 5 
consultations per 1000 at risk for the second and fourth 
group respectively. The most common conditions under this 
chapter was Pain in Joint, Arthralgia or Stiffness in Joint 
C23 persons per 1000 at risk), Back Pain without Radiating 
Symptoms and Back Pain with Radiating Symptoms (21 and 15 
persons per 1000 at risk respectively) and Osteoarthritis & 
allied conditions (6 persons per 1000 at risk). As shown in 
Figure 4.15 the age trends are different according to sex 
for conditions in this chapter and particularly in the sub
group of Arthritis and Arthrosis. Females have the highest 
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consulting rate in the 45-64 age group followed by a 

decrease for the oldest age groups, whilst the consulting 

rates for males increase with increasing age. 

XIV - CONGENITAL ANOMALIES AND 
XV - CERTAIN CONDITIONS ORIGINATING IN THE PERINATAL PERIOD 

The overall consulting rates under these two chapters 
were 3 and 0.5 persons per 1000 at risk, with corresponding 
consultation rates of 4 and 1 consultations per 1000 persons 
at risk. For children under 5 years the consulting and 
consultation rates are higher for females in the first 
chapter [consulting rates were 17 and 22 per 1000 at risk, 
with 20 and 50 consultations for 1000 at risk for males and 
females respectively). The opposite was found in the second 
chapter the corresponding figures were 8 and 6 for the 
consulting rates and the consultation rates per 1000 at risk 
were 25 and 6 respectively for males and females. 

XVI - SYMPTOMS, SIGNS AND ILL-DEFINED CONDITIONS 

This chapter includes a wide set of patients' 
complaints and it is not surprising to find that 10 per cent 
of the population at risk consulted the GP at least once 
during the survey year for conditions under this heading. In 
this group we found the third highest consulting rate but 
only the f̂ ifth highest consultation rate, 137 consultations 
per 1000 persons at risk. Figure 4.16 illustrates the 
differences in the consulting rates in terms of sex and age, 
higher rates being found in younger ages where precise 
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diagnoses are sometimes difficult to achieve. Females r 

higher consulting rates than males of the same age. 
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The consulting rates for the more common conditi 

under this chapter are shown in Table 4.10. Abdominal F 

is not only the most common condition but the one having 

highest consultation rate, 29 consultations per 1000 pers 

at risk, with highest figures for males aged 45 and more 

consultations per 1000 at risk) and females aged 25 to 

years (49 consultations per 1000 at risk). The sec 

highest consultation rate (18 consultations per 1000 per? 

at risk) and the second most common condition is Mala; 

Fatigue or Tiredness, the highest consultation rate be 

found amongst females aged 45 to 64 years (54 consultât: 

per 1000 at risk). On the other hand for both sexes 
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TABLE 4.10 - CONSULTING RATES FOR THE MOST COMMON CONDITIONS 
UNDER THE XVI ICHPPC-2 CHAPTER 

CRATES PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

CONDITION PERSONS CONSULTING 
HEADACHE 7.7 
COUGH 12.1 
ANOREXIA 10.6 
ABDOMINAL PAIN 23.5 
MALAISE, FATIGUE, TIREDNESS 14.8 
ELEVATED BLOOD PRESSURE WITHOUT HYPERT. 10.9 

youngest age groups had the highest consultation rates for 
Cough (81 and 116 consultations per 1000 at risk for males 
and females respectively). 

XVII - ACCIDENTS, INJURY, POISONING AND VIOLENCE 

Many of the conditions under this heading are dealt 
with initially by the emergency department at the Health 
Centre which, depending on the severity and/or means of 
diagnosis needed will refer the patient to the emergency 
hospital services. The latter will, in turn, clarify the 
diagnosis and refer the patient back to the attention of the 
GP for follow-up care. Figure 4.17 shows that the consulting 
rates differ widely in terms of age and sex, with higher 
consulting rates for males Cas opposed to females) for the 
under 65 years age groups and identical values for the 
oldest age group. The higher consulting rates for males do 
not correspond to higher consultation rates (comparison of 
figures for those under 5 years of age and those between 45 
and 64 years ). 
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Among the patients consulting the GP under this chapter 
most common conditions were Laceration, Open Wound 
Traumatic Amputation (38 persons consulting per 1000 
risk), Bruise, Contusion or Crushing with Intact £ 
Surface (17 persons per 1000 at risk) and Abrasion, Sere 
or Blister (12 persons per 1000 at risk). Many of tr 
conditions are trivial and often they could be self-tree 
but what happened is that they were brought to the attenl 
of the GP because of the danger of infection. Among tr 
conditions the highest consultation rate was found for 
first group of conditions (48 consultations per 1000 pers 
at risk, 72 and 26 for males and females respectivel 

Within the major group of Fractures and Dislocatic 
the most common were Fractures of Tibia or Fibula, with 
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consulting rate of 2 persons per 1000 at risk. More common 

under the group of Adverse Effects were Surgery and Medical 

Care Complication [4 persons per 1000 at risk) and Allergic 

Reaction not specified included in the Other Adverse Effects 

(7 persons per 1000 at risk). There were five suicide 

attempts, of which three referred to the same person (a rate 

of 3 per 10,000 persons at risk). 

XVIII - SUPPLEMENTARY CLASSIFICATION 

In this chapter are included six major groups! 
Preventive Medicine (including medical examinations and 
prophylatic procedures), Family Planning, Administrative 
Procedures, Maternal & Child Health Care, Miscellaneous 
(including General Health Education and Advice) and Social, 
Family Problems & Maladjustments. Within the Health Centre 
services where prevention is taken as a major objective, the 
consulting rates for this chapter assume a special 
importance. As already mentioned in this chapter we have 
included besides GP contacts a wide range of nurse contacts 
in the sub-groups Preventive Medicine (Prophylatic 
Procedures) and Miscellaneous (Health Education and Advice). 
Sometimes these health procedures are a complement of the 
doctor-patient contact but they are not always included in 
the consultation process, specially prophylatic procedures. 

The proportions of persons consulting for both sexes 
under the major sub-groups within this chapter are 
shown in Table 4.11. Women do consult more, the only 
exception being Administrative Procedures for which the 
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242 236 
76 -
25 25 
33 -
13 9 

1 1 

proportion of persons consulting is similar for both sexes. 
As we can see from this table there were few persons 
consulting about Social and Family Problems. This is only 
natural given the circumstances existing during 1983, a 
different doctor seeing the patient each time he came to 
consult. The creation of the family doctor will certainly 

TABLE 4.11 - CONSULTING RATES IN TERMS OF SEX FOR THE MAJOR 
GROUPS UNDER THE SUPPLEMANTARY CLASSIFICATION 

CRATES PER 1,000 PERSONS AT RISK) 

SEX 
MAJOR SUB-GROUPS MALES FEMALES ALL 
PREVENTIVE MEDICINE 228 
FAMILY PLANNING 
ADMINISTRATIVE PROCEDURES 25 
MATERNAL HEALTH CARE 
MISCELLANEOUS 5 
SOCIAL AND FAMILY PROBLEMS 

improve the doctor-patient relationship and then the 
situation should change. On the other hand and because we 
based our analysis on the consultation record, it is 
possible that the doctor under-recorded complaints presented 
by the patients regarding the Social and Family Problems. 

As shown in Figure 4.18 there is a steady decrease in 
patient consulting rates with increasing age, the only 
exception being for females in the 25-44 age-group due to 
Family Planning and Maternal Care surveillance. In the same 
figure the consulting rates in the Preventive Medicine sub
group display a similar trend in terms of age. In Table 4.12 
we can observe the consulting rates for selected preventive 
procedures included in this sub-group. The consulting rates 
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f o r p r e v e n t i v e p r o c e d u r e s f o r c h i l d r e n o f l e s s t h a n 14 ye 

o f a g e r e l a t e d m a i n l y t o t h e BCG ( s k i n t e s t a n d i n o c u l a t i 

a r e h i g h w h e n c o m p a r e d w i t h t h e r a t e s f o r t h e o t h e r 

g r o u p s . T h i s i s t o be e x p e c t e d , s i n c e 1983 was t h e f i 

y e a r t h a t t h e t u b e r c u l o s i s BCG v a c c i n a t i o n was a v a i l a b l e 

TABLE 4 ,12 - CONSULTING RATES IN THE PREVENTIVE MEDICINE SUB-GROUP 
(RATES PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

AGE 

0 - 5 - 15- 25 - 45 - 65+ 
REASON FOR CONSULTING 4 14 24 44 64 

MEDICAL EXAMINATION 
SKIN TEST FOR TUBERCULOSIS 
INOCULATION AGAINST TUBERCULOSIS BCG 
INOCULATION AGAINST POLIOMYELITIS 
INOCULATION AGAINST MEASLES 
INOCULATION 
AGAINST DIPHTHERIA-TETANUS-PERTUSSIS 

OR AGAINST DIPHTHERIA-TETANUS 
OR AGAINST TETANUS 

t h e H e a l t h C e n t r e . D e s p i t e t h e i n t e n t i o n t o c o v e r 

c h i l d r e n u n d e r 7 y e a r s , t h e p l a n n e d t a r g e t was n o t a c h i e v < 

a n d o n l y 46 p e r c e n t o f c h i l d r e n u n d e r 5 y e a r s a n d j u s t o\ 

28 p e r c e n t o f c h i l d r e n 5 t o 14 y e a r s w e r e t e s t e d , 

f i g u r e s f o r I n o c u l a t i o n a g a i n s t T e t a n u s g i v e a c r u d e p i c t i 

o f t h e a c c i d e n t s a n d i n j u r i e s f o r w h i c h t h i s i n o c u l a t i o n 

a d v i s , a b l e . 

The e x i s t e n c e o f s p e c i a l s u r v e i l l a n c e c o n s u l t a t i o n s f 

women d u r i n g p r e g n a n c y and f o r f a m i l y p l a n n i n g a n d i 

k n o w l e d g e a b o u t i t s g e n e r a l a c c e p t a n c e i n t e r m s o f age « 

t h e m a i n r e a s o n f o r p r e s e n t i n g t h e r e s u l t s i n T a b l e 4 . 1 3 . 

c a n c o m p a r e t h e f a m i l y p l a n n i n g p r a c t i c e s i n t e r m s o f ac 

276 32 35 53 34 10 
459 285 1 2 0 0 
392 255 2 2 0 1 
396 186 8 - - -
201 1 - - - -

358 197 122 128 79 56 



recognizing the highest use of oral contraceptives for those 
less than 45 years and of intrauterine device for those aged 
45-49 years. We can also observe the descrepancy between the 
consulting rates for prenatal and postpartum care 
particularly for those in the middle age group. 

TABLE 4.13 - CONSULTING RATES FOR FAMILY PLANNING AND 
MATERNAL HEALTH CARE 

CRATES PER 1,000 FEMALES AT RISK FOR THE WHOLE YEAR) 

AGE 
REASON FOR CONSULTING 15-24 25-44 >45 
STERILIZATION OF FEMALE 
ORAL CONTRACEPTIVE 
INTRAUTERINE DEVICE 
OTHER METHOD OF CONTRACEPTION 
GENERAL CONTRACEPTIVE ADVICE 
THE DIAGNOSIS OF PREGNANCY 
PRENATAL CARE 
POSTPARTUM CARE 

With respect to Administrative Procedures we should 
draw attention to the highest proportion of persons 
consulting being found amongst males in the 45-64 age group 
(the age group preceding the retirement). For females the 
correspond-ing figure is the over 65 years age group 
(Figure 4.18), the overall consulting rate for both sexes 
being 25 persons per 1000 at risk. For males the highest 
average number of consultations was also found for those 
between 45 and 64 years (61 consultations per 1000 at risk) 
and females over 65 years (48 consultations per 1000 at 
risk), the overall figure being 30 consultations per 1000 at 
risk. 

0 3 0 
130 166 4 

3 89 14 
10 28 5 
7 20 1 
22 33 1 
79 81 1 
40 26 0 
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Another function involved in the process 
consultation is the provision of medical certificates. T 
purpose is mainly the certification of fitness or illn 
but for the elderly they are also used to certify that 
patient illness causes partial or total restrict 
Figure 4.19 shows the proportion of consultations invol 
the issue of a medical certificate amonst males and fern 
in the various age-groups. In about 12 per cent of do 
contacts with male patients and in 5 per cent of do 
contacts with female patients a certificate was issued, 
difference reflects above all the proportion of empl 
persons amonst males and females. However, this feature 
not account for the wide range found in these proportion! 
the oldest age-groups. There are nevertheless "traditioi 

FIGURE 4.19 
MEDICAL CERTIFICATES 

(rate per 1,000 doctor patient contacts) 



features in the issue of medical certificates that are 
responsible for the results shown, specially for the 45-64 
year olds. It is quite frequent, specially for those engaged 
in agriculture, to seek retirement before the limit age (65 
years) and for that a medical examination is required. Until 
this examination can be arranged it is usual for the doctor 
to issue a certificate covering the period until the 
examination is held; consequently, and depending on the 
delay, some of his patients will have a certificate issued 
every time they come to consult [usually every month). As 
for the increase in the proportion of consultations where a 
certificate was issued for those 75 years and over in 
comparison with those between 65 and 74 years, the main 
reason is the certification of incapacity generally 
necessary to avoid young relatives having to occupy posts 
(e.g. public service and army duties) in localities away 
from home; the proportion of consultations for those aged 75 
and over where such a certificate was issued was higher for 
females than for males. 

4.5.4 GENERAL PRACTICE CONSULTATIONS - CONTINUITY 

By the time the National Health Service was introduced 
(Chapter 1) the general principle of access to hospital out
patient departments by referral^ from general practice was 
firmly established. With few exceptions the GP during the 
consultation process will be responsible for all referrals, 
either through out-patient consultation and admission (from 
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the waiting list], or as emergency admissions. The 
exceptions are mainly direct admissions through accident and 
emergency departments and patients referred directly from 
one hospital to another. 

In this section we will analyse the referral rates and 
the proportion of persons consulting who were referred for 
further care. The recording of referrals was confined to 
medically qualified specialists; no record was made 
concerning referrals involving only specific investigation 
procedures and obviously direct admissions were also not 
considered. In order to obtain the results in Table 4.17 we 
have considered four distinct types of referrals! 
Ci) In-patient - an admission arranged by the GP including 
all admissions to the in-patient department of the Health 
Centre and admissions to the district hospital (usually 
concerning deliveries]; 

Cii) Out-patient consultation - including referrals for 
assistance with treatment or arriving at a diagnosis, 
follow-up attendances from in-patient admissions and 
continuing care for illnesses whose treatment lies outside 
the scope of general practice; 

Ciii) Accidents and Emergency - referrals for the emergency 
departments at district or central hospitals; 
(iv) Private consultation - these referrals cover a wide 
range of medical specialists, the more common were for 
Dentists, Physiotherapists, Dermatologists and above all for 
Ophthalmologists; the specialists involved usually maintain 
a specific agreement with the Health Centre to receive the 
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GP's patients and their services are requested whenever 
there is no specialist at the district hospital or the 
waiting lists mainly at the central hospital are overloaded. 

The referral rates per 1000 persons at risk and the 
proportions of patients referred for further care amongst 
males and females in the various age-groups are shown in 
Table 4.16. Nearly 16 per cent of female patients and 13.5 
per cent of male patients were referred, the corresponding 
referral rates are 100.9 and 67.2 per 1000 persons at risk. 
Overall, females have higher referral rates than males, the 
highest discrepancy is found for in-patient referrals, 7 per 
1000 males at risk contrasting with 30 females per 1000 at 
risk. For both males and females the highest referral rates 
are for the Accident and Emergency Services (about 3 per 100 
persons at risk). Referral rates vary considerably in terms 
of age for both sexes; males under five years and 65 and 
over have higher referral rates than females of the same 
age, this increase in the overall referral rates corresponds 
mainly to an increase in the referral rate for Accident and 
Emergency departments. In contrast, females between 25 and 
64 years have higher referral rates than males same age, 
this increase corresponding to an increase in the referral 
rates for in-patient admissions. The highest in-patient 
referral rates are found for females of child-bearing age. 
Out-patient referral rates attain their highest values for 
those between 45 and 64 years of age for both sexes. 

The proportion of patients referred for further care 
varies in terms of sex and age. Amongst males the lowest 
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TABLE 4.16 - REFERRALS RATES PER 1,000 PERSONS AT RISK AND 
(REFERRALS AS A PERCENTAGE OF PATIENTS CONSULTING) 

BY AGE AND SEX 

AGE SEX 
TYPE OF REFERRAL MALES FEMALES 

0-4 ALL 123.2 :17.0) 80.6 : 1 0 . 9 ) 
IN-PATIENT 14. 0 ! 2.0) 8.3 : 1.2) 
OUT-PATIENT 36.4 ! 5.3) 25.0 : 3 . 6 ) 
EMERGENCY 56.0 : 7 . 3 ) 36. 1 : 5 . 3 ) 
PRIVATE 16.8 : 2 . 4 ) 11. 1 : 1 .6 ) 

5-14 ALL 48.8 : u . 5 ) 49.4 : n . 3 ) 
IN-PATIENT 1.7 : 0 . 4 ) 0.9 : 0 . 2 ) 
OUT-PATIENT 14.6 : 3 . 8 ) 15.3 : 3 . 6 ) 
EMERGENCY 21.4 : 5 . 3 ) 18.9 : 4 . 3 ) 
PRIVATE 11. 1 : 2 . 9 ) 14.4 : 3 . 4 ) 

15-24 ALL 41.8 .11.6) 145.2 1 :26.8) 
IN-PATIENT 3.2 1 0.9) 81.4 I 15.9) 
OUT-PATIENT 7.5 I : 1 .8 ) 17.6 1 : 3 . 2 ) 
EMERGENCY 26.8 1 : 7 . 6 ) 26.4 ( . 5.5) 
PRIVATE 4. 3 I . 1.2) 19.8 ( . 3.9) 

25-44 ALL 59.0 1 11.2) 147.7 ( 20.3) 
IN-PATIENT 4.9 1 ■ 1 .1 ) 58.4 ( 9.1) 
OUT-PATIENT 18. 5 1 3.7) 31.9 ( 4.7) 
EMERGENCY 25.8 ( : 5 . 4 ) 42.5 ( 6.2) 
PRIVATE 9.8 1 . 2.3) 14.9 ( 2.3) 

45-64 ALL 87.6 1 15.8) 111.6 ( 15. 1) 
IN-PATIENT 10.8 ( 2.0) 8. 2 I 1.3) 
OUT-PATIENT 37.4 ( 7.2) 42.6 1 6.0) 
EMERGENCY 29.5 ( 6.0) 39.0 ( 5.7) 
PRIVATE 9.8 ( 2.0) 21.8 ( 3.3) 

65 OR ALL 87.5 ( 14.6) 57.7 ( 9.0) 
MORE IN-PATIENT 14.8 ( 1.6) 12.4 ( 1.9) 

OUT-PATIENT 23. 1 ( 4.5) 12.4 ( 2. 2) 
EMERGENCY 36.2 ( 7.0) 28.8 ( 4.6) 
PRIVATE 11.5 1 2.2) 4. 1 ( 0.7) 

ALL ALL 67. 2 ( 13.5) 100.9 ( 16. 1) 
IN-PATIENT 6.9 ( 1.3) 29.3 ( 5.1) 
OUT-PATIENT 21.3( 4.5) 24.8 ( ̂ 4.1) 
EMERGENCY 29. 2 ( 6.3) 31.4( 5.4) 
PRIVATE 9.8 ( 2.2) 15.3 ( 2.7) 

proportion of patients referred ( about 11%) is found in the 
5 to 44 year age groups; on the other hand, the proportion 
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of females referred among those consulting is lower for the 
youngest and oldest age groups. It should be noted that the 
highest proportion of patients referred amongst those 
consulting is for the Emergency Services, excluding females 
15 to 44 years (the highest proportion referred for In
patient care) and for those between 45 and 64 years (the 
highest proportion referred for an Out-patient treatment). 
The overall proportion of patients referred for a private 
consultation is higher for males than for females, with 
exception for the 15 to 24 years age group. 

4.6 POPULATION CHARACTERISTICS AND UTILIZATION OF THE HEALTH 
CENTRE SERVICES 

With the realization of the community census it was 
possible to collect data regarding a series of personal and 
environmental characteristics that may relate to the 
utilization of the Health Centre services in different ways. 
From the results in previous sections we know that age and 
sex are determinants of the utilization of these services 
and we propose now to investigate further other population 
characteristics for the sub-populations defined in terms of 
age and sex. The analysis will concern only the population 
at risk for the whole year covered by the census, roughly 
corresponding to 99 per cent of the population involved in 
the morbidity survey (Section 4.3). 

When we referred to the population characteristics in 
Chapter 3, we considered extensive tabulations involving a 
large number of categories for each of the variables 
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considered. In this analysis and considering each 
characteristic in turn we are dealing with a sub-set of the 
population determined by age and sex, whether or not the 
person in question attended the Health Centre services and 
the characteristic to be taken into consideration. The small 
numbers in each cell would of course invalidate any analysis 
if we were to consider all categories for the variables 
defined in Chapter 3. In an attempt to preserve the 
specificity that the extensive analysis involving all 
variable categories would reproduce, we had to find a 
suitable and barely sufficient set of categories that for 
each variable would provide an adequate statistical analysis 
in terms of the characteristics found in the population. 
Furthermore and when dealing with certain characteristics 
susceptible of being defined in terms of persons or 
households we had to decide the most sensible way this 
characteristic would reflect the utilization of the Health 
Centre services. 

The set of variables considered covers distinct aspects 
of the population: personal characteristics include marital 
status, social class and educational level (measured as the 
number of years of full-time education); health-related 
matters include perceived health problems, alcohol 
consumption and smoking habits; environmental and housing 
conditions include household size, housing and accessibility 
conditions. The consideration of some characteristics only 
make sense when we are dealing with the adult population 
Calcohol consumption) and smoking habits); others, such as 
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social class and educational level, were attributed to 
minors (under 14 years] according to the value of the 
characteristic for the relevant head of the household and 
the remainder were attributed on a personal basis regardless 
of age. For the two variables mentioned above [social class 
and educational level) we had previously choosen the 
corresponding variables for the head of household for all 
age-groups, but the analysis made with such variables failed 
to discriminate behavioural differences, loosing all 
sensitivity. The final definitions adopted for the 
categories of each variable will be discussed in the context 
of each variable separately. 

The utilization of the Health Centre services is given 
in terms of doctor-patient contacts (i.e., whether or not 
the person consulted the GP at least once during the survey 
year) expressed in rates per 1000 persons covered by the 
census [Figures 4.20(a) to Ci)). We repeated the analysis 
for all contacts (doctor and nurse), and with the exception 
of accessibility conditions (Figure 5.20(h)), we found 
similar patterns for the consulting rates in terms of each 
of the factors considered. In addition to this analysis 
we will examine the purpose of consultation by comparing the 
proportion of doctor-patient contacts assigned to each 
category of severity as defined in Section 4.2 (Tables 
4.17(a) to (i)); consultations involving more than one 
condition were classified according to the highest degree of 
severity of the diagnosed conditions. 

Before the presentation of the results it must be made 
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clear that each factor has been treated separately and thus 
possible interactions among the factors were not accounted 
for. For most of the factors analysed we considered only two 
levels and even so there were small numbers [expected 
frequencies} in some of the cells; any further sub-divison 
of the data to study possible interactions among these 
factors would require an enlarged data set. 

Ca) Marital status 

We have considered only the three most representative 
categories as shown in Figure 4.20Ca) - single, married and 
widowed. In terms of comparison only the consulting rates 
for those over 14 years of age are meaningfull. Consulting 
rates for married persons are constantly above those for the 
single persons and the widowed, with the exception of 
widowed males in the 45-64 age group. The consulting rates 
for both males and females in the 15-44 age group are 
significantly lower for single than for married persons 
CP<0.05 and P<0.01 for males with aged 15 to 24 years and 25 
to 44 years respectively and P<0.001 for females). The 
consulting rate for married females aged 15 to 24 is more 
than twice as great as that for single females (80 per cent 
as opposed to 37 per cent). For males in the 45-64 year age 
group we found significantly different consulting rates ' 
CP<0.05), with higher values for the widowed, followed by 
the married and the single males. For the oldest age group 
of both sexes and for females of between 45 and 64 years of 
age the differences encountered were not statistically 
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s ignif icant. 
Although in general we have found lower consulting 

rates among single persons when compared to married or 
widowed persons of the same age and sex, the proportion of 
doctor-patient contacts involving a serious condition for 
both sexes and all ages is always higher amongst single 
persons than for the remainder [Table 4.17(a)); the 
difference between the proportion of consultations for a 
serious condition according to marital status for both sexes 
is greatest for those of between 25 and 44 years of age. 

(b) Social class 

This was one of the characteristics that presented the 
greatest difficulty in obtaining an adequate categorical 
definition. As opposed to the U.K. we do not have a simple 
five category classification of social class. Moreover, the 
occupations stated in the census were not precise enough for 
the adoption of the British classification. We overcame this 
problem by broadly defining two categories, middle and 
working class according to the socio-economic group 
attributed to each person or to the head of household for 
minors and economically dependent persons within the 
household. The term working class covers all persons engaged 
in agricultural occupations (farmers with less than six 
years of full-time education and agriculture workers), 
manual workers and some occupations included generally in 
service workers group; the remainder were classified as 
middle c lass . 
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TABLE 4.17 -CATEGORY OF DIAGNOSIS FOR DOCTOR-PATIENTS CONTACTS 
IN TERMS OF SEX AND AGE FOR THE DIFFERENT FACTORS 

CRATE PER 1DOO CONSULTATIONS) 

(a) Marital status 

AGE CATEGORY MALES FEMALES 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 

15-24 
SINGLE 122 199 679* 123 318 559 
MARRIED 26 289 684 30 187 783 

25-44 
SINGLE 245 336 420 229 221 550 
HARRIED 103 311 585 70 250 680 

45-44 
SINGLE 330 296 374* 335 348 317 
HARRIED . 252 326 421 218 384 398 
WIDOWED 205 466 330 220 429 350 

65 OR 
HORE SINGLE 355 145 500 355 394 251 

HARRIED 264 439 297 279 416 305 
WIDOWED 311 409 280 206 473 321 

XXX 

XXX 

XXX 

(b) Social class 

AGE CATEGORY HALES FEMALES 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 

0-4 
MIDDLE 41 295 663 39 259 703 
WORKING 79 273 649 92 227 681 

5-14 
462* MIDDLE 94 327 579 85 453 462* 

WORKING 95 351 554 134 368 498 
15-24 

HIDDLE 67 267 667 71 267 662 
WORKING 117 201 683 56 219 725 

25-44 
MIDDLE 101 232 667** 77 265 658 
WORKING 137 342 521 78 248 674 

45-64 
MIDDLE 208 329 464 200 356 443 
WORKING 258 342 400 232 396 373 

65 OR 
HORE HIDDLE 344 295 361 220 470 310 

WORKING 276 420 305 262 434 304 

x P<0 05 
xx p<0 01 

xxx p<0 001 
OTHERWISE P>0.05 

245 



For both sexes and all age-groups the consulting rates 
for middle class persons are higher than those for the 
working class [Figure 4.20(b)]. Nevertheless the difference 
between the two classes is only statistically significant 
for those aged 5 to 14 years in both sexes and for females 
aged between 15 and 24 years and over 65 years CP<0.001 for 
males 5-14 years, P<0.01 for females 5-14 years and P<0.05 
for females 15-24 years and over 65 years). 

As for marital status the lower consulting rates found 
for the working class are balanced by a higher proportion of 
consultations for serious conditions (Table 4.17(b)). The 
proportion of consultations for a serious condition is 
significantly higher for females aged between 1 and 14 years 
and between 45 and 64 years whose head of the household 
belongs to the working class and for working class males 
aged 25 to 44 years as opposed to middle class persons in 
the same age groups. On the other hand, the proportion of 
consultations for a serious condition for the eldest (65 
years and over) middle class males is higher than for those 
in the working class. 

(c) Number of years of full-time education 
The disparity in the number of years of full-time 

education when analysed in terms of age (Chapter 3), where 
we found few persons aged 45 and more with at least four 
years of education, did not allow for a meaningful 
discrimination between persons with different levels of 
education in the middle age-groups. It is only natural that, 
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considering only two levels of education, the analysis was 
not sensitive for those under 45 years, although there was a 
tendency for higher consulting rates among males with at 
least four years of full-time education compared with the 
remainder [Figure 4.20(c)). Amongst females there is on the 
contrary higher consulting rates for the less well educated 
in the 15-24 and 45-64 year age groups, the reverse pattern 
applies in the other age groups. Significantly different 
consulting rates were found for the 5-14 year age group 
(P<0.01 for males and P<0.05 for females) and for those aged 
65 years or more (P<0.01 for males and P<0.05 for females), 
higher consulting rates corresponding to persons C or head 
of the household) with at least 4 years of full-time 
educat ion. 

There is a general tendency for less educated persons 
to consult relatively more often for a serious condition 
than the remainder (Table 4.17(c)), with the exception for 
males aged 25 to 44 years and females aged 15 to 24 years. 
Nevertheless the proportions of consultations for a serious 
condition amongst the less well educated as opposed to those 
with at least 4 years full-time education are only 
significantly different for females between 25 and 64 years 
(and especially for the 25-44 year age group, for whom the 
proportion of consultations for a serious condition in the 
less well educated is more than twice as high as the 
corresponding proportion for the remainder). 
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Cd) Household size 
Three categories were defined for household size, one to 
three persons, four to five persons and six or more persons, 
on the basis of the data. We would have prefered to consider 
in the first category households with fewer persons, perhaps 
one to two, but persons in the younger and middle age-groups 
living alone or couples with no children are seldom found in 
this population. 

The results displayed in Figure 4.20(d) show that in 
general persons living in bigger households (6 or more 
persons) tend to have lower consulting rates, when compared 
with those living in houses with at most five persons; the 
only exceptions are found for males aged 65 years and over 
and females aged 25 to 64 years, amongst whom those living 
in bigger households have higher consulting rates. For males 
we found significantly different proportions for those of 
less than 15 years of age (P<0.001), the consulting rates 
increasing as the household size decreases, in contrast to 
the oldest males for whom the consulting rate in households 
with at least 6 persons (63%) is higher than in smaller 
households (50% and 47% for 1-3 persons and 4-5 persons 
households, respectively) although not significantly 
different. For females aged between 5 and 44 years we find 
the more marked differences; between 5 and 24 years th*e 
consulting rate decreases as the household size increases 
(P<0.001), the reverse trend applies for those aged between 
25 and 44 years (P<0.01). 
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TABLE 4.17(C0NT.)- CATEGORY OF DIAGNOSIS FOR DOCTOR-

(e) Nutber of years full tiie education 

PATIENTS CONTACTS (RATE PER 1,000) 

AGE CATEGORY MALES FEMALES CATEGORY 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 
0-4 0-3 77 316 606 100 233 667 

4 OR MORE 68 253 678 70 234 697 5-14 
0-3 110 348 541 140 376 484 

4 OR MORE 83 342 575 108 398 494 15-24 
0-3 125 273 602 62 258 680 

4 OR MORE 105 200 695 58 222 720 25-44 
0-3 120 309 571 116 241 643 

4 OR MORE 131 316 553 53 260 687 45-64 
0-3 254 352 394 236 390 3741 

4 OR HORE 243 308 448 179 386 435 65 OR 
MORE 0-3 28? 412 299 265 430 305 

4 OR MORE 245 411 344 220 482 2?8 
(d) Household size 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 
0-4 1-3 43 278 678 98 16? 7331 

4-5 81 289 630 86 243 672 
6 OR MORE 79 259 662 65 264 671 

5-14 
1-3 125 425 450 270 243 486 
4-5 104 310 586 120 405 475 

6 OR MORE 81 358 560 98 400 501 
15-24 

1-3 101 229 670 27 208 765" 1 

4-5 96 211 693 62 203 735 
6 OR MORE 119 205 676 101 285 614 

25-44 
1-3 131 298 571 82 241 677 
4-5 106 309 585 65 248 687 

6 OR MORE 166 336 489 91 264 646 
45-64 

1-3 230 372 IX 
397 278 377 346 

4-5 315 302 382 236 389 375 
6 OR HORE 224 335 442 156 405 438 

65 OR 
MORE 1-3 320 392 287" 251 451 298* 

4-5 160 412 427 228 437 335 
6 OR MORE 240 465 295 353 341 305 

* p<o,05 ; « p<o.oi ; »i p<o.ooi ; OTHERWISE P>O.OS 
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Table 4.17[d) shows that the proportion of 
consultations for the different severity categories varies 
considerably , according to household size. For females aged 
5-14 and 45-64 years the proportion of consultations for a 
serious condition decreases with increasing household size, 
whilst the reverse is found amongst those aged between 15 
and 24 years and over 65 years. For males aged 25 to 44 and 
over 65 years living in small [0-3 persons) and big C6 or 
more persons) households there is a tendency to a relatively 
high proportion of consultations for a serious condition as 
opposed to those aged between 45 and 64 years. 

Ce) Housing conditions 
To define this household characteristic we considered 

the data on a set of variables that we analysed in 
Chapter 3, the availability of electricity, water, toilet 
and bath and the occupation index, expressing the number of 
rooms in terms of an established standard. Combining the 
values of these variables we considered three categories! 
good conditions, corresponding to households with a number 
of rooms equal or superior to that established by the 
standard adopted and with electricity, water and toilet, bad 
conditions for households without electricity and water with 
one or more rooms less than the established standard, whilst 
the remainder were classified as having intermediate 
cond it ions . 

As shown in Figure 4.20Ce), the consulting rates follow 
different trends in the two sexes, as for the previous 
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characteristic considered. For males there is a general 

discrimination between those living in houses with good 
conditions with higher consulting rates as opposed to the 

remainder. Consulting rates for males between 5 and 44 years 

were significantly different (P<0.001 for those 5-14 years 

and P<0.01 for those 15-44 years], the consulting rates 
decrease as the housing conditions become more adverse. The 

same feature and a high level of significance CP<0.001] is 
found for females aged 5 to 24 years and a lower level for 
the youngest age group (P<0.01). For the oldest females the 
differentiation between those living under good conditions 
and the remainder is more clearly defined (P<0.05) than for 
males, the corresponding consulting rates being 67, 57 and 
52 per cent for females living in houses with good, 
intermediate and bad conditions respectively. 

In general as expected the proportion of consultations 
for an increasing level of severity increases as the housing 
conditions become more deficient. In Table 4.17(A) the 
results corroborate this fact, with particular reference to 
females aged 5-14 years and males aged 15 to 44 years. On 
the other hand, we can observe that this general pattern is 
not followed when considering the oldest persons [65 years 
and over} of either sex for whom the proportion of 
consultations for serious conditions is higher for those 
living in houses in good conditions as opposed to the 
remainder, this trend being more marked for females than for 
males . 
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TABLE 4.17ÍC0NT.)- CATEGORY OF DIAGNOSIS FOR DOCTOR-PATIENTS CONTACTS (RATE PER 1,000) 

(e) Housing conditions 

AGE CATEGORY HALES FEHALES CATEGORY 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 
0-4 GOOD 37 301 663* 56 191 753* 

INTERHEDIT. 63 247 690 69 255 676 
BAD 99 306 595 111 235 654 

5-14 
GOOD 60 364 576 48 405 ...HI 

548 INTERHEDIT. 110 355 535 113 444 444 
BAD 101 325 574 163 337 500 15-24 
GOOD 59 188 752* 50 271 680 
INTERHEDIT. 127 275 598 70 211 719 
BAD 113 169 718 50 228 722 25-44 
GOOD 127 281 -„„ XX 

593 96 266 638* 
INTERHEDIT. 92 386 522 60 253 688 
BAD 162 272 566 86 243 671 

45-64 
GOOD 272 329 399 208 349 442* 
INTERHEDIT. 246 346 408 234 415 352 
BAD 244 340 416 229 381 390 65 OR 

MORE GOOD 299 376 325 274 403 323* 
INTERHEDIT. 294 430 276 255 473 273 
BAD 237 403 360 256 386 358 

(f) Perceived health probleis 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 
0-4 ONE OR HORE 151 286 563*" 223 324 453*** 

NONE 53 275 672 54 216 730 
5-14 

ONE OR HORE 172 320 508 205 379 415*" 
NONE 60 356 584 92 392 516 15-24 
ONE OR HORE 179 202 618** 139 241 619*** 
NONE 76 216 708 31 224 745 

25-44 
ONE OR HORE 192 314 .„,xxx 

494 131 244 625*** 
NONE 62 314 624 41 258 701 

45-64 
ONE OR HORE 276 340 384 252 396 352 
NONE 183 341 476 143 367 489 65 OR 

MORE ONE OR HORE 294 419 „„„xx 288 268 440 292 
NONE 213 378 409 214 420 366 

x P<0.05 i " P<0.01 ! xxi P<0.001 Î OTHERWISE P>0.05 
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Cf) Perceived health problems 
The population was split in two categories according to 

whether or not they mentioned having one or more health 
problems or none. As could be foreseen and regardless of sex 
and age, persons who admitted a health problem have higher 
consulting rates than the remainder [Figure 4.20(f)). In 
spite of this fact the consulting rates are not always 
significantly different; for the youngest and oldest age 
groups of both sexes and for females of between 15-44 years 
of age, the difference in the consulting rates is not 
significant CP>0.05). We should draw attention to the low 
consulting rates amongst the oldest persons that not even 
feeling 'health problems would use the services more. 

As expected, persons reporting one or more health 
problems consult relatively more often for a serious 
condition than the remainder (Table 4.17(f)). Nevertheless 
as we can see in this table the difference between the 
proportions of consultations for a serious condition amongst 
those with health problems and the remainder becomes less 
significant with increasing age, specially for older 
females . 

(g) Accessibility conditions 
To define the accessibility characteristics we looked 

for a simple and easily available measure, combining 
distances with availability of public transports. Persons 
were classified as having bad accessibility conditions 
whenever the distance of the household to the nearest health 
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unit was greater than five kilometres and no public 
transport was available; otherwise the accessibility 
conditions were considered good. As expected, persons living 
in households with good accessibility attended the Health 
Centre services for a contact with the doctor considerably 
more often than the remainder (Figure 4.20(g)). 
Accessibility was the only factor to be associated with the 
consulting rates for all the sub-populations considered 
(P<0.05 for males and females in all age-groups), although 
in some age-groups the level of significance was higher 
(P<0.001 for males under 15 years and over 64 years and 
females under 5 years, 15-24 years and over 44 years). 

As well as bad accessibility, bad housing conditions, 
lower levels of education and working class occupations are 
in general associated with lower consulting rates. 
Nevertheless the results in Figure 4.20(h) displaying the 
consulting rates for both doctor and nurse contacts 
demonstrate the fact that accessibility conditions are 
dominant amongst the factors that are associated with the 
non-use of services. If we look at the consulting rates for 
the youngest (under 15 years age groups) in both sexes, we 
note that the inclusion of nursing contacts (which for 
persons with recognized bad accessibility are provided in a 
more accessible place near the patient's residence), 
increases the overall consulting rates and in some age-
groups the consulting rate for persons with bad 
accessibility is even higher than for the remainder. Of 
course in these age-groups a considerable proportion of the 
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population uses the services only for preventive care and 
because it is accessible. This does not affect those of more 
than 45 years of age, for whom to have only contacts for 
preventive services provided by the nursing staff is rare 
CSection 5.4.2D. Accordingly, the section of the graph for 
the older age-groups is quite similar to the previous one, 
the strong assocition with accessibility still being 
apparent. 

There are several distinct trends within the variation 
in terms of age in the association between the proportion of 
consultations for a serious condition and accessibility 
conditions (Table 4.17(g)). The youngest females with 
difficult access to the Health Centre services have a higher 
proportion of consultations for a serious condition than 
those between 15 and 44 years, for whom the proportions of 
consultations for a serious condition is two to three times 
lower. As opposed to females, the youngest males with good 
access to the services tend to have a relatively high 
proportion of consultations for a serious condition, 
although the difference is not significant. Amongst the 
middle age-groups there is not a marked trend, except that 
males aged 25-44 years with the worst access consult 
relatively more often for a serious condition than the 
remainder. In the eldest age-groups the pattern is the 
reverse; persons with worst access tend to consult more 
often for intermediate or trivial conditions, the trend 
being more marked for females than males. 
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CD Alcohol consumption 
Regarding alcohol consumption we have considered a 

measure that discriminates between the heavy and other 
consumers. Recalling the categories we defined in Chapter 3, 
based on the advisable limits for a heavy and regular 
consumer according to sex, two categories were considered 
taking this into consideration, for males a daily 
consumption! exceeding the 74g of absolute alcohol defines a 
heavy consumer and for females this limit reduces to 60g of 
absolute alcohol. 

The general trend observed in Figure 4.20 C i 3 for both 
males and females is that heavy consumers are less likely to 
consult the doctor than the regular consumers. We can add 
that for those over 44 years the consulting rates for the 
heavy consumers are significantly lower (P<0.001) when 
compared to the regular consumers. The biggest discrepancies 
are found for both sexes amongst the oldest age group, the 
consulting rate for male heavy drinkers is about 39 per cent 
as opposed to 58 per cent for the male regular drinkers; the 
corresponding values for females are 44 and 59 per cent. 
Based on these results it might be concluded that heavy 
consumers must be healthier than the remainder. However, two 
contrary arguments can be invoked. Firstly, we know that if 
a heavier consumer consults the doctor he might be advised 
to reduce his alcohol consumption and would then be included 
amongst the regular consumers. Secondly, based on the 
results in Chapter 3 we know also that heavy consumers are 
more likely to be from the working class and to have bad 
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(i) ALCOHOL CONSUMPTION (i) ALCOHOL CONSUMPTION 
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(rate per 1,000 residents for the whole ye-ar) 
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TABLE 4.17ÍC0NT.)- CATEGORY OF DIAGNOSIS FOR DOCTOR-PATIENTS CONTACTS (RATE PER hOOO) 

(3) Accessibility conditions 

AGE CATEGORY MALES FEMALES CATEGORY 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 

0-4 
GOOD 76 286 639 61 240 699 
BAD 57 243 700 188 199 613 

5-14 
GOOD 102 348 550 94 398 507 
BAD 67 331 601 206 359 435 

15-24 
GOOD 103 221 675 58 229 713 
BAD 124 182 693 66 221 713 

25-44 
570 GOOD 104 326 570 79 264 656 

BAD 203 278 519 74 221 705 
45-64 

GOOD 247 325 428 231 382 387 
BAD 259 375 366 215 411 374 

65 OR 
293 MORE GOOD 289 412 298 277 430 293 

BAD 242 409 349 179 466 355 

(h) Alcohol consumption 

AGE CATEGORY MALES FEMALES CATEGORY 

SERIOUS INTERMEDIATE TRIVIAL SERIOUS INTERMEDIATE TRIVIAL 

15-24 
REGULAR 104 219 677 60 239 7011 

HEAVY 125 183 692 53 164 783 
25-44 

REGULAR 126 295 579 80 242 678 
HEAVY 130 340 530 71 288 641 

45-64 
REGULAR 300 343 3 5 8 X " 242 371 387 
HEAVY 181 337 482 180 445 375 

65 OR 
280" MORE REGULAR 297 423 280" 267 436 297 

HEAVY 219 371 410 214 439 347 

x P<0.05 
11 P<0.01 
m P<0.001 
OTHERWISE P>0.05 
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accessibility conditions, factors that have to be considered 
when interpreting these results. 

In general the results in Table 4.17(h) show that heavy 
drinkers as opposed to regular drinkers tend to consult 
relatively more often for intermediate and trivial 
conditions than for serious conditions, specially those aged 
45 years and over. The difference between the proportion of 
consultations for a serious condition is more marked for the 
45-64 years age group for both sexes. As before, when 
analysing the consulting rates the result is rather 
unexpected, and a full explanation is certainly beyond the 
scope of this analysis. 

(J) Smoking habits 

As for alcohol consumption we considered again two 
categories, smokers and non-smokers. Given the small number 
of smokers amongst females (Chapter 3), the analysis refers 
only to males. The results in Figure 4.20(j) show that the 
consulting rates for smokers and non-smokers are not 
significantly different (P>0.05). Nevertheless we found 
higher consulting rates for smokers as opposed to non-
smokers for those aged 15 to 44 years, but the reverse 
pattern for those over 44 years. We were expecting that this 
variable would fail to discriminate between the sub-groups 
involved; the results in Chapter 3 showed that smokers are 
more likely to be included in sub-populations for which the 
remaining characteristics are associated with higher 
consultation rates and this fact balanced any deleterious 
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effect of smoking. 

The results in Table 4.17CO show that smokers of less 
than 45 years of age tend to have a higher porportion of 
consultations for a serious condition than non smokers; the 
trend is reversed for those aged 45 years and over. 

TABLE 4.17CC0NT.)- CATEGORY OF DIAGNOSIS FOR DOCTOR-PATIENTS 
CONTACTS CRATE PER 1,000 CONSULTATIONS) 

CD Smoking habits 
AGE CATEGORY MALES CATEGORY 

SERIOUS INTERMEDIATE TRIVIAL 
15-24 

SMOKER 133 167 700 
NON SMOKER 97 235 668 

25-44 
SMOKER 169 307 524 
NON SMOKER 104 309 587 

45-64 * 481 SMOKER 219 300 * 481 
NON SMOKER 255 360 385 

65 OR ** 313 MORE SMOKER 188 500 ** 313 
NON SMOKER 303 384 313 

* P<0.05; ** P<O.OI; OTHERWISE P > O . 0 5 

When we finished this analysis considering in turn each 
of the factors susceptible of influencing the attendance of 
medical services, the question remains of the possibility of 
interactions among these factors. Nevertheless, the scarcity 
of the data would not allow for a full analysis concerning 
several factors for each of the sub-populations defined by 
age and sex. Furthermore in Chapter 5 we will be concerned 
with the study of the distribution of the number of doctor-
patient contacts and on the basis of this study further 
research can be devoted to this subject. 

263 



4.7 OUT-PATIENT CONSULTATIONS 

The results of this section concern the case load of 
hospital outpatients arising from the community population 
at risk. Before the presentation of the results some 
comments have to be made regarding the collection of data on 
out-patients. Recalling the analysis in Section 4.5.4 the GP 
referrals were of four types, in-patient, out-patient, 
accident and emergency services and to private doctors. The 
direct referrals of patients to the district or central 
hospitals were not included. In this section we begin with a 
discription of the data available for analyses concerning 
all these different referrals. 

When collecting the relevant information we contacted 
the community, district and central hospitals which received 
the patients and a special health unit that deals only with 
patients suspected of having contracted tuberculosis CSLAT). 
These were the public health institutions where we were 
allowed to consult the patient registers; the data 
concerning out-patient consulting private doctors were not 
at our disposal and even if it were it would not have been 
feasible to contact all private doctors whose services were 
requested . 

As mentioned in Chapter 2 we suspected that there was 
under-reporting of referrals by the GP and we decided to 
collect the data by consulting the central register at the 
district hospital and all registers concerning the emergency 
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services at the district and central hospital during the 
survey year. In this way we would not fail to encounter all 
the registers concerning the community population and, as we 
suspected, nearly 12 per cent of the patients attending 
these institutions had not been referred Cor had not been 
reported in the consultation register) by the GP. 

Several problems arose in the data collection. In the 
public health institution named above CSLAT) the patients 
records are not kept unless the patient was diagnosed as 
having tuberculosis. It was therefore impossible to know 
about what happened to the other patients who were only 
suspected of carrying the disease Cnearly 20 patients). The 
records regarding the emergency contacts at the district 
hospital held during May 1983 could not be traced and the 
information is consequently missing. The data collection at 
the central hospital [Hospital de S.Antonio) was a difficult 
task. At each department (specialties) a specific register 
is kept and we had to go through all these registers, thus 
considerably delaying the collection of data. 

As far as the other central hospitals is concerned, the 
relevant information was already computerised and we only 
had to consult the computer registers with respect to the 
residents in the community. 

Having defined the sub-set of data about which 
information is available, we will study the patterns of 
utilization [persons consulting rates and consultation 
rates) and, further, the patterns of morbidity in terms of 
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contact and purpose (persons consulting rates for the 
ICHPPC-2 chapters) for those at risk for the whole survey 
year . 

The analysis undertaken in the last paragraph regarding 
contact in terms of population characteristics should also 
in theory be repeated in terms of out-patient contacts. 
Nevertheless, given the small numbers of persons who had an 
out-patient consultation, no valid conclusions could be 
drawn . 

4.7.1 PATTERNS OF UTILIZATION - CONTACT, VOLUME AND PURPOSE 

Within the restrictions considered the data collected 
covers 623 patients and a total of 1124 consultations (out
patient and emergency), 577 patients at risk for the whole 
survey year and a respective total of 1051 consultations. 

Nearly 6 per 100 persons at risk for the whole year had 
at least one out-patient consultation and 105 consultations 
were held per 1000 persons at risk. In Table 4.21 we can 
observe the pattern of utilization in terms of age and sex 
as given by consulting rates and consultation rates per 
1,000 persons at risk. Consulting rates are slightly higher 
for females than for males and, as before, when considering 
general practice consultations, the lowest consulting rates 
were found for males aged 5 to 44 years and females aged 5 
to 14 years. The youngest and the oldest age groups for 
males and the 25-44 and 45-64 age groups for females have 
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the highest referral rates Cout-pat lent and emergency 

referrals in Table 4.16] and were consequently among those 

with higher consulting rates. The average number of out-

patient consultations is low, exceeding 10 consultations per 
100 persons at risk only for the groups mentioned above and 

for males over 45 years. 

TABLE 4.21 - PERSONS AT RISK CONSULTING AND CONSULTATION RATE 
OUT-PATIENT CONSULTATIONS 

CRATE PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

AGE 

MALES FEMALES 

AGE PERSONS CONSULTATION PERSONS CONSULTATION 
CONSULTING RATE CONSULTING RATE 

0-4 94.0 112.0 63.9 100.0 
5-14 28.3 53.9 27.9 46.7 

15-24 39.7 85.8 66.0 91.3 
25-44 40.6 78.7 97.8 156.2 
45-64 71.9 144.7 81.7 184.2 

>6 5 72.5 133.4 42.6 75.5 

ALL 51.1 97.1 63.5 111.8 

As for the pattern of distribution of consultations in the 

various specialities, almost half of the consultations 

[47.6%) were at the Accident and Emergency department; 

amongs t the other specialities nearly 17.8 per cent were for 

Genera 1 Surgery and 9.1 per cent for Orthopaedics. A 

cons id érable gap separates this group from the next, for 

which the proportion of consultations was between 2 and 3 

per cent. This group includes Cardiology and Ophthalmology 

C 3 per cent each), Psychiatry and Haematology C2.3 per cent 

each) and finally the SLAT Ctubercu los is ) with 2.2 per cent. 
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Two points should be made clear about these results 
regarding specialities and regarding patterns of morbidity 
for out-patient consultations (next sub-sect ion). Firstly, 
the consultations for Obstetrics [only 9 consultations not 
mentioned above) were abnormal cases and did not include 
patients referred solely for booking for confinement. The 
contact of these patients with the hospital is made through 
the emergency department and the consequent in-patient 
admission. Secondly, as seen in these results and in the 
results presented in the next sub-section, the importance of 
specialties [and consequently the proportion of patients 
consulting under the ICHPPC-2 chapters) will be under
estimated because private out-patient consultations were not 
included and as mentioned in Section 4.5.4 they refer to 
specialities that should occupy an important place in out
patient consultations, including Ophthalmology, E.N.T., 
Stomatology and Dermatology. 

4.7.2 PATTERNS OF MORBIDITY 

The broad pattern emerging from the general results is 
that nearly 18 per 1000 persons at risk had an out-patient 
consultation under the Chapter XVII [Injuries and Adverse 
Effects. This proportion is considerably higher than others 
refering to the remaining chapters (excluding Chapter XI for 
females), varying between 4 and 6 per 1000 persons at risk 
in Chapter IX [Digestive System Diseases) with 5.7 per 1000 
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TABLE 4.22 - CONSULTING RATES BY AGE AND SEX 
- OUT-PATIENT CONSULTATIONS-

CRATE PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

(a) HALES 

ICHPPC-2 CHAPTERS 
I. INFECTIOUS I PARASITIC DISEASES 

II. NEOPLASMS 
III. ENDOCRrNUTRITfKETABOL DISEASES 
IV. BLOOD DISEASES 
V. MENTAL DISORDERS 

VI. NERV SYSTENiSENSE ORGAN DISEASES 
VII. CIRCULATORY SYSTEM DISEASES 

VIII. RESPIRATORY SYSTEM DISEASES 
IX. DIGESTIVE SYSTEM DISEASES 
X. GENITO-URINARY SYSTEM DISEASES 

XII. SKIN,SUBCUTANEOUS TISSU DISEASES 
XIII. MUSCULOSKELETICONNEC TISSU DISEASES 
XIV. CONGENITAL ANOMALIES 
XV. PERINATAL MORBIDITY S MORTALITY 

XVI, SIGNS,SYMPTOMS,ILL DEFINED CONDITION 
XVII. INJURIES I ADVERSE EFFECTS 

(b) FEMALES 

ICHPPC-2 CHAPTERS 
I. INFECTIOUS S PARASITIC DISEASES 

II. NEOPLASMS 
III. ENDOCR,NUTRIT,HETABOL DISEASES 
IV. BLOOD DISEASES 
V, MENTAL DISORDERS 

VI. NERV SYSTEM,SENSE ORGAN DISEASES 
VII. CIRCULATORY SYSTEM DISEASES 

VIII. RESPIRATORY SYSTEM DISEASES 
IX. DIGESTIVE SYSTEH DISEASES 
X. GENITO-URINARY SYSTEM DISEASES 

XI. PREGNANCY,CHILDBIRTH,PUERPERIUM 
XII. SKIN,SUBCUTANEOUS TISSU DISEASES 

XIII. HUSCULOSKELET.CONNEC TISSU DISEASES 
XIV. CONGENITAL ANOMALIES 
XVI. SIGNS,SYHPTOHS,ILL DEFINED CONDITION 

XVII. INJURIES S ADVERSE EFFECTS 

0- 5- 15- 25- 45- 65 OR 
4 14 24 44 64 MORE ALL 

8 1 1 0 6 2 2.5 
0 2 0 0 5 7 2.2 
0 0 1 0 0 0 0.2 
3 0 0 0 0 2 0.4 
3 1 0 5 4 3 2.5 
8 3 3 4 2 12 4.5 
0 0 0 4 8 10 3.5 
17 2 0 1 3 7 3.3 
8 2 5 6 20 3 7.6 
3 3 1 2 4 7 3.3 
0 0 0 2 3 2 1.2 
0 0 2 4 4 3 2.2 
3 2 0 0 0 0 0.6 
3 1 - - - - 0.4 
17 4 1 1 4 3 3.9 
22 12 26 20 27 20 20.6 

0- 5- 15- 25- 45- 65 OR 
4 14 24 44 64 MORE ALL 

11 2 1 2 0 0 1.7 
0 0 0 6 5 3 2.5 
3 0 3 0 1 0 1.0 
0 1 0 0 1 0 0.4 
0 0 2 6 13 1 6.2 
6 4 3 1 7 5 4.3 
0 0 2 5 17 11 6.6 
22 5 0 3 6 3 5,0 
6 1 2 2 8 5 3.9 
0 0 3 10 11 1 4.9 
- - 40 48 1 - 15.9 
6 1 2 2 2 0 1.7 
0 1 2 2 6 0 2.3 
6 0 0 1 0 0 0.6 
6 3 3 3 3 0 2.7 
6 13 9 18 21 18 14.9 



persons at risk, Chapter VII [Circulatory System Diseases) 
with 5.1 per 1000 persons at risk, Chapter VI CNervous 
System and Sense Organs Diseases) with 4.4 per 1000 persons 
at risk, Chapter VIII CRespiratory System Diseases) and 
Chapter X (Genito-Urinary System Diseases) with similar 
proportions, 4.2 and 4.1 per 1000 persons at risk. 

Table 4.22 shows the patterns of diseases encountered 
for both sexes in the various age groups. The highest 
consulting rates for males in all age groups are for 
conditions under Chapter XVII (Injuries and Adverse Effects) 
followed by conditions under Chapter IX (Digestive System 
Diseases). For females we found highest and similar 
consulting rates under Chapter XVII (Injuries and Adverse 
Effects) and Chapter XI (Pregnancy, Childbirth and 
Puerperium) followed by conditions under Chapter VII 
(Circulatory System Diseases) and Chapter V (Mental 
Disorders) also with similar consulting rates. 

Recalling the classification of conditions in terms of 
severity we found nearly 20 per 1000 persons at risk 
consulted at least once for a serious condition, 26 per 1000 
at risk for an intermediate condition and 21 per 1000 at 
risk for a trivial condition. For males the two former 
proportions were similar (22 per 1000 at risk) and higher 
than that for trivial conditions (18 per 1000 at risk) as 
opposed to females with a higher consulting rate for 
intermediate conditions (30 per 1000 at risk) followed by 
trivial conditions (23 per 1000 at risk) and serious 
conditions (19 per 1000 at risk). 

270 



4.8 HOSPITAL IN-PATIENT CARE 

In this section we will analyse the data regarding the 
utilization of hospital in-patient care by the community 
population. Hospital in-patient care has two distinct 
aspects: in-patient care provided at a community hospital as 
opposed to district or central hospital in-patient care. 
While almost all district and central hospital admissions 
are preceded by a hospital out-patient [emergency) 
consultation, for which the admission is controlled by the 
hospital doctor, the admissions to a community hospital are 
only dependent on the GP. In our study nearly 37 per cent of 
in-patient admissions were cases dealt with exclusively at 
the community hospitals, 89 per cent of which were treated 
at the Health Centre in-patient department. 

The data concerning in-patients at the Health Centre 
will be analysed in detail in the last sub-section, while in 
the next two sub-sections the analysis will focus all in
patients regardless of the type of hospital where care was 
provided. The proportion of patients receiving in-patient 
care, as well as admission rates, are calculated for the 
population at risk for the whole year. In the last sub
section we will examine another measure of utilization for 
in-patient services, the length of stay in terms of age and 
sex and for the different hospital specialties. 
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4.8.1 PATTERNS OF UTILIZATION - CONTACT AND VOLUME 

On average some 38 per 1000 persons at risk were 

admitted to hospital as in-patients at least once during the 

survey year, this proportion was twice as high for females 

than for males, 51 and 25 per 1000 at risk respectively. For 

the calculation of the number of admissions, the patients 

referred from one hospital to another for continuing care 

for the same episode of illness were considered here as 

having one admission. The majority of patients were admitted 

only once C87.8%) and seldom were more than two admissions 

found (2.6%). Consequently the admission rate approaches the 

preceding proportions, on average nearly 29 and 59 

admissions for 1000 persons at risk for males and females 

respectively. 

In Table 4.23 we present the results regarding the 

proportion of in-patients amongst the population at risk as 

well as the average number of admissions in terms of age 

TABLE 4.23 - HOSPITAL IN-PATIENT ADMISSIONS AND ADMISSION RATE 
(RATES PER 1,000 PERSONS AT RISK FOR THE WHOLE YEAR) 

MALES FEMALES 

AGE PERSONS ADMISSION PERSONS ADMISSION 
ADMITTED RATE ADMITTED RATE 

0-4 36.4 39.2 25.0 27.8 
5-14 14.6 17. 1 11.7 14.4 

15-24 13.9 15.0 93.5 105.6 
25-44 24.6 29.5 102.0 111.6 
45-64 37.4 41.3 31.8 41.7 

>6 5 34.6 42.8 33.0 39.8 

ALL 24.9 28.6 50.8 58.6 
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and sex. Amongst males both the proportion of those admitted 
and the admission rate were relatively high for the youngest 
and for those over 64 years of age and rather low for those 
of between 5 and 24 years of age. The pattern for females is 
clearly influenced by the high proportion of admissions for 
those aged 15 to 44 years, mainly due to hospital 
confinements. Only for females between 15 and 44 years are 
the admission rates above the 10 per cent. However, outside 
the latter age groups, admission rates for males are 
generally higher than those for females of the same age. 

Discharges from hospital were also recorded and nearly 
5 per 1000 persons at risk C11.4% of all discharges] were 
discharged at least once to another hospital Cmainly from 
the district hospital to the Health Centre in-patient 
department) before the final discharge to their home. About 
7 per 1000 males at risk were discharged from one hospital 
to another at least once and for females the corresponding 
rate was 4 per 1000 at risk. 

Recalling the values in Table 4.21 for the proportion 
of persons at risk with at least one in-patient admission we 
can conclude that male in-patients are rather more 
frequently tranferred from one hospital to another C6.5/24.9 
corresponding to 26% of male in-patients) than females 
(3.7/50.8 corresponding to 7% of female in-patients). Even 
so, the great majority of the in-patients are cared for at a 
single hospital, only 13 per cent during the same spell of 
in-patient stay suffer a transference from one hospital to 
another . 
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4.8.2 PATTERNS OF MORBIDITY 

Table 4.24 shows the proportion of hospital in-patient 
discharges for patients with one or more diagnoses under 
selected ICHPPC-2 chapters in terms of sex. In view of the 
small numbers of in-patient discharges the results refer 
only to the seven more important chapters; in the remaining 
chapters the overall proportions of in-patient discharges 
are lower than 2 per 1000 persons at risk. 

Amongst males the highest proportion [7.4 per 1000 
patients at risk] was discharged with a diagnosis under 
Chapter XVII [Injuries and Adverse Effects). The next most 
commom diagnostic categories were Chapter IX [Digestive 
System Diseases) with 4.9 per 1000 at risk, followed by 

TABLE 4.24 - HOSPITAL IN-PATIENT DISCHARGES FOR SELECTED 
ICHPPC-2 CHAPTERS 

[RATE PER 1000 PERSONS AT RISK FOR THE WHOLE YEAR) 

SEX 
ICHPPC-2 CHAPTER MALES FEMALES ALL 

V. MENTAL DISORDERS 1.6 2.3 2.0 
VII. CIRCULATORY SYSTEM DISEASES 2.9 4.1 3.5 

VIII. RESPIRATORY SYSTEM DISEASES 2.5 3. 1 2.8 
IX. DIGESTIVE SYSTEM DISEASES 3.6 2.3 3.6 
X. GENITO-URINARY SYSTEM DISEASES 2.0 2. 1 2. 1 

XI. PREGNANCY,CHILDBIRTH,PUERPERIUM - 30.7 _ 
XVII. INJURIES & ADVERSE EFFECTS 7.4 3.7 5.5 

Chapter VII (Circulatory System Diseases) and Chapter VIII 
(Respiratory System Diseases) in similar proportions (2.9 
and 2.5 per 1000 persons at risk respectively). Amongst 
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females discharges under Chapter XI (Pregnancy, Childbirth 
and Puerperium) are by far the most important (30.7 per 1000 
persons at risk). Next there is a group comprising three 
chapters, VII (Circulatory System Diseases), XVII (Injuries 
and Adverse Effects) and VIII (Respiratory System Diseases) 
for which the discharge rates of 4.1, 3.7 and 3.1 per 1000 
persons at risk respectively, are still relatively high. 
Circulatory System Diseases are more important in in
patients then Injuries and Adverse Effects, in contrast to 
out-patient consultations. 

Considering the classification of in-patients in terms 
of severity, about 15 per 1000 persons at risk had at least 
one discharge diagnosed with a trivial condition and in 
identical proportions (14 per 1000 persons at risk) was 
diagnosed a serious or a intermediate condition. For males 
these proportions increase with severity, 6, 10 and 13 per 
1000 persons at risk; for females the corresponding 
proportions were 25, 17 and 14 per 1000 persons at risk 
respect ively. 

4.8.3 LENGTH OF STAY 

For all in-patient admissions the length of stay in 
hospital was also recorded and the distribution in terms of 
age and sex is summarized in Table 4.25. The great majority 
of in-patients (59%) were discharged home within seven days 
of admission, and 10 per cent had merely a one day in
patient stay. For about 23 per cent of admissions the length 
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TABLE 4.25 - IN-PATIENT DISCHARGES - DURATION OF STAY IN DAYS 
(RATE PER 100 DISCHARGES) 

MALES FEMALES 
AGE 0-7 8-14 >15 0-7 8-14 >15 
0-4 57. 1 7. 1 35.7 50.0 10.0 40.0 
5-14 65.0 20.0 15.0 56.3 25.0 18.8 

15-24 7.1 21.4 71.4 87.5 7.3 5.2 
25-44 43.5 17.4 39. 1 81.0 11.4 7.6 
45-64 40.5 16.7 42.9 32.6 37.0 30.4 

>65 15.4 38.5 46. 1 31.0 38.0 31.0 
ALL 38.1 20.9 41.0 68.5 17.2 14.2 

of stay exceeded the 14 days and for 7 per cent it was 
longer than 27 days. 

In terms of sex we can observe in Table 4.25 that just 
over two thirds of female in-patients remained in hospital 
for 7 days or less whilst for male in-patients this 
proportion reduces to 38 per cent; the reverse trend applies 
for lengths of stay greater than 14 days, with about 41 per 
cent of the male in-patients C13.7 per cent with at least 28 
days of stay) and just 14 per cent of female in-patients 
C4.3 per cent with at least 28 days of stay). In terms of 
age, higher lengths of stay are found for males in the 15-24 
years age group (71.4% staying in hospital at least 15 days) 
and for the 65 years and over (46.1% with at least a 15 days 
stay). 

The distribution of length of stay was also examined in 
terms of the speciality of discharge. A relatively high 
proportion of short stays (0-7 days) was recorded for 
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Obstetrics (89%), Paediatrics (44%) and General Surgery 

C 42% D and long stays (15 days or more) for Orthopaedrics 

(80%), Psychiatry (64%) and General Medicine (37%) patients. 

4.8.4 HEALTH CENTRE IN-PATIENT CARE 

The community hospital or in other words the Health 
Centre in-patient department is seen as "an extension of the 
scope and responsabilities of general practice and not an 
attempt to reproduce in miniature the activities of the 
specialist at the district or central hospital" as stated by 
Loudon (1979), when refering the relations between the 
general practitioner and community hospitals in U.K. Also in 
Portugal and particularly in Ribeira de Pena this was the 
concept behind the creation of the community hospital in 
this municipality in March 1983. We already broached the 
subject in Chapter 1 and in this sub-section we will refer 
briefly to the specific utilization of the in-patient 
facilities provided at this health unit. 

About 18 per 1000 persons at risk were in-patients at 
the Health Centre at least once during the survey year, 11 
males and 24 females per 1000 at risk respectively. 

Comparing these proportions with the overall proportion 
of in-patients (Table 4.23) it appears that the Health 
Centre in-patient department received almost half of all in
patients (43.5 and 48.1 per cent for males and females 
respectively), either as a distinct in-patient spell or 
after discharge from other hospitals. 
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The admissions to this community hospital include 
mainly two categories of patients: General Medicine and 
Maternity patients, 53.9 per cent of all admissions for the 
former and 46.1 per cent for confinements and pregnancy 
related problems. Regardless of these two categories we can 
distinguish still between the admissions for postoperative 
and early discharge cases from the district and central 
hospitals and the medical cases that do not need the 
facilities of a district or central hospital. 

The results in Table 4.26 show the proportions of 
admissions for these two categories in terms of age and sex. 
Overall about 77 per cent of all in-patients remained in 
this health unit for the whole of in-patient spell. The 
occupancy is dominated by females C69%) and particularly by 
those who remained in the Health Centre [60% of all 
admissions) for the whole of the in-patient spell. While 44 
per cent of males admitted were transferred from other 

TABLE 4.26 - HEALTH CENTRE IN-PATIENT DEPARTMENT 
OCCUPANCY BY AGE AND SEX 
CRATE PER 100 ADMISSIONS) 

MALES FEMALES 
H .CENTRE OTHERS ALL H.CENTRE OTHERS ALL 

AGE ONLY ONLY 
0-4 v 12. 1 _ 6.8 1.7 11.8 3.0 
5-14 6.1 19.2 11.9 1.7 5.9 2.3 

15-24 3.0 19.2 10.2 44.3 23.5 37.8 
25-44 15.2 19.2 16.9 34.8 17.6 32.6 
45-64 33.3 26.9 30.5 8.7 23.5 10.6 

>6 5 30.3 15.4 23.7 8.7 17.6 9.8 
ADMISSIONS 33 26 59 115 17 132 
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hospitals, the corresponding proportion for females is only 
13 per cent. In terms of age we can see that just over half 
of the male admissions cover persons aged 45 years and over, 
the proportion being higher for patients not transferred 
from other hospitals (54.2 and 63.9 per cent respectively). 

Although on the whole the proportion of admissions for 
infant males are lower than for those aged between S and 24 
years, when considering the admissions for stays solely at 
the Health Centre the proportion increases from 6.8 to 12.1 
per cent. With respect to females, the highest proportion of 
admissions (70.4%) relates to those aged 15 to 44 years and 
they mostly concern problems during pregnancy and 
confinement [89% and 91% of all admissions in 15-24 and 25-
44 age-groups respectively). 

These results corroborate the data reported by Loudon 
(1979) refering to the categories of patients for whom 
community hospitals would be appropriate, namely post-
assessment geriatric care, pre-convalescent patients and 
maternity patients. 

As far as the length of stay we found for these in
patients a mean length of stay of 8.3 days; 68 per cent of 
patients remained in hospital for less than 8 days and 
similar proportions C14.7% and 16.8%) stayed for 8-14 days 
and more than 14 days. 

For both males and females the majority of in-patients 
had short stays [less than 8 days)* 49 and 77 per cent 
respectively, and again for both sexes the proportions with 
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medium and long stays were similar for females (11.5*) and 
ranged from 22.0 to 28.8 per cent for males. 

Taking into account the length of stay for all in
patients and the months this in-patient department was 
functioning ¢9 months) we can estimate the mean occupancy to 
be about 7 patients per day, which is rather low compared to 
the number of beds available [19 beds). 

4.9 UTILIZATION OF THE HEALTH SERVICES - BIRTHS AND DEATHS 

We mentioned in Section 4.3 that two specific strata of 
the resident population were of special interest, those born 
and those who died during the survey year. In this section 
we analyse the utilization of the health services for these 
sub-populations in terms of purpose and contact. 

C D Births 

It is among those born during the survey year that we 
found the heaviest consumption of services, specially with 
respect to general practice consultations. About 95 per cent 
of those at risk had at least one consultation during the 
year and 91 per cent contacted the GP at least once. The 
average number of GP contacts was nearly 14 per "person 
year" at risk (each person weighted by the number of days in 
the community). Figure 4.21 shows the consulting rates for 
the various ICHPPH-2 chapters for those born in 1983 in 
decreasing order of importance. Almost all children 
consulted at least once under the Supplementary 
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Classification and just over half of them consulted for a 
Respiratory condition, the same pattern being observed for 
both sexes. Male consulting rates are higher for Respiratory 
Diseases, as well as for Infectious and Parasitic Diseases 
and Perinatal Morbidity. Similar consulting rates for both 
sexes are found for Digestive System diseases and for the 
more rare conditions, Congenital Anomalies and Endocrine, 
Nutritional and Metabolic Diseases. The larger discrepancies 
between males and females are found for Signs, Symptoms and 
111 Defined conditions, Skin and Subcutaneous Tissue 
Diseases and Nervous System and Sense Organs diseases, with 
higher consulting rates for females. 

Figure 4.22 shows the distribution of the GP contacts 
according to the more frequent conditions under the ICHPPC-2 
chapters. More than half of the consultations refer to 
preventive procedures (53.7%}, nearly 11 per cent for 
Respiratory conditions and 7 per cent for Signs, Symptoms 
and Ill-Defined Conditions. Although we found a similar 
prevalence of Infectious and Parasitic Diseases and of Skin 
and Subcutaneous Tissue Diseases, there were more 
consultations for the latter chapter (6.3%) than for the 
former (5.5%). We can observe that in general higher 
consulting rates correspond to a higher number of 
consultations for the specific chapter, the only exception 
being for the two chapters mentioned above. 

In relation to out-patient consultations and in-patient 
admissions the proportions of chidren consulting and 
admitted are similar, 9.2 and 9.8 per cent respectively. The 
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highest consulting rates refer to Perinatal Morbidity C3.3 
per 100 at risk). For Congenital Anomalies and for Signs, 
Symptoms and 111 Defined Conditions we found similar 
consulting rates (2 per 100 at risk) and again similar were 
the consulting rates for Respiratory System Diseases and for 
Digestive System Diseases (1.3 per 100 at risk). 

The highest proportion of in-patient cases in children 
were related to Perinatal Morbidity (5.9 per 100 at risk). 

(ii) Deaths 
We now consider the utilization of the services by 

those who died during the survey year. This population is 
concentrated in the age group of those over 65 years (83.5%) 
and in equal proportions for both sexes. Nevertheless 76.1 
per cent of male deaths refer to those over 65 years whilst 
91.9 per cent of female deaths refer to this age group. 

Nearly 76 per 100 males and females at risk had at 
least one consultation during the survey year (a similar 
proportion had at least one contact with the GP). The 
average number of GP contacts was 4.2 per "person year" at 
risk for both males and females. 

Figure 4.23 shows the consulting rates under the 
ICHPPC-2 chapters in decreasing order of importance in terms 
of sex. The consulting rates for Circulatory System Diseases 
(as expected in a predominantly old population) are the 
highest for both sexes as well as consulting rates under the 
Supplementary Classification. For the remaining chapters 
there are variations in terms of sex. Higher consulting 
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rates were found for males for Respiratory System Diseases 
C22 per 100 at risk] and for Genito-Urinary System Diseases 
C15 per 100 at risk}. Higher consulting rates for femal 
were found under Signs, Symptoms and Ill-Defined Condition 
(16 per 100 at risk) and Endocrine, Nutritional and 
Metabolic Diseases C11 per 100 at risk). 

In relation to the consulting rates for the more rare 
conditions, such as Neoplasms, Injuries and Adverse Effects, 
Musculoskeletal and Connective Tissue Diseases and Mental 
Disorders, males have in general higher consulting rates 
than females. 

Figure 4.24 shows the distribution of GP contacts under 
the more important ICHPPC2 chapters; we observe that in 
general the higher consulting rates correspond to a higher 
percentage of consultations for a specific purpose. More 
than one quarter of all consultations are for conditions of 
the Circulatory System, followed by consultations under the 
Supplementary Classification and Signs, Symptoms and Ill-
Defined Conditions. 

It is amongst those who died during the survey year 
that we find the highest proportion attending an out-patient 
consultation C19.7 per 100 at risk); this proportion is 
higher for males than for females, 21.7 and 17.8 per 100 at 
risk respectively. For females the highest consulting rates 
are for Circulatory System Diseases C8.9 per 100 at risk and 
and 9.8 per 100 at risk over 65 years) and Neoplasms C4.4 
per 100 at risk and 4.9 per 100 at risk over 65 years) 
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whilst for males the higher consulting rates are for 
Respiratory System Diseases ¢6.5 per 100 at risk) and for 
Neoplasms and Digestive System Diseases in identical 
proportions [4.3 per 100 at risk). 

The proportion of persons with at least one in-patient 
admission reaches the 22 per 100 persons at risk (higher 
than the proportion with at least an out-patient 
consultation). This proportion is slightly higher for 
females (24.4 per 100 at risk) than for males (19.6 per 100 
at risk). As for out-patient consultations the highest 
proportion of females with at least one admission is for 
Circulatory System Diseases (11.1 per 100 at risk) followed 
by Endocrine, Nutritional and Metabolic Diseases (8.9 per 
100 at risk) and Neoplasms (4.4 per 100 at risk). The 
pattern for males is rather different, 6.5 per 100 at risk 
were admitted at least once for conditions of the Digestive 
System and in similar proportions for Respiratory System 
Diseases and Circulatory System Diseases (4.3 per 100 at 
risk). Nevertheless, while female in-patients are 
predominantly over 65 years of age (82%), one third of male 
in-patients belong to the 45-64 age group, what until a 
certain extent affects the patterns referred above. 

The specific occupancy of the Health Centre in-patient 
department by patients for terminal care reflects one 
further important facet of these services as stated by 
Loudon (1979). Although this department only oppened by 
March, half of these in-patients were located at the Health 
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Centre, about 73 per cent of female in-patients and 22 per 
cent of male in-patients. 
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5. MODELS FOR NUMBERS OF PATIENT CONTACTS 

Following the pattern of medical care provided by the 
National Health Service as described in the previous 
chapter, we will now be concerned with the application of a 
general model defined by Ashford and Hunt C1974] to 
represent the joint distribution of doctor-patient contacts 
within the NHS. This general model is based on the concept 
of episodes of ill health and on the variations in the 
susceptibility to illness encountered within a population of 
patients. This approach and the underlying basic assumptions 
are described in Section 5.1. This model will be the basis 
for the definition of some more specific models which 
reflect several hypothesis advanced by HuntC1974D concerning 
the distribution of the numbers of episodes of illness and 
the numbers of contacts per episode. The results of the 
application of these models and their adequacy to represent 
the uni-variate data will be discussed in Section 5.2. In 
Section 5.3 we will investigate the problem of the 
definition of the population at risk by looking at the 
effects of "zero truncating" the models examined previously. 
Section 5.4 is concerned with multi-variate versions of the 
models developed in Section 5.2 dealing respectively with 
different types of contact over the same time period and 
with the same type of contact over non-overlapping time 
per iods. 
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5.1 THE GENERAL MODEL FOR THE NUMBER OF PATIENT CONTACTS 

The underlying assumptions for the construction of any 
mathematical model have to be consistent with what is known 
about the real event. The Portuguese NHS resembles the 
British NHS and that is the main reason why we think that 
the general model adopted by Ashford and Hunt may be 
adequate to represent our data. When dealing with patient 
contacts within the NHS, the basic assumption must relate to 
the mechanisms which determine whether and how often a 
patient decides to contact the health services; this must 
involve the individual's perception of ill health, which 
will in turn depend on what might be called his 
"susceptibility". It seems appropriate to consider as the 
starting point the concept of an episode of ill health; such 
an episode may give rise to one or more contacts with the 
health services. For example, a trivial condition may result 
in just one contact with the GP Cor no contacts at all), 
whilst a more serious condition may generate several 
contacts of different types, including GP attendances, out
patient consultations and in-patient admissions. 

Ashford and Hunt [1974) based their model on the 
concept of an episode of ill health that may involve a 
series of contacts of each of several types. Then each 
episode gives rise to X«(X,,X-,...,X.) contacts of types 
T.,T_, . . .,T. , X being a muIti-variate random variable taking 
non-negative integer values with joint probability 
generating function Cp.g.f») 
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Looking at the individual medical record it is 
difficult to distinguish precisely between different 
episodes of illness; more than one episode may be in 
progress during a given period of time and for episodes of 
the same type it may be difficult to determine when one has 
finished and the next has started. The only reliable 
information usually available concerns the total number of 
contacts, N={N,/N2,...,Nk) of the various types taking place 
during a given period of time. 

For a particular individual the number of episodes, M, 
starting in the time interval [t./t,) will be a random 
variable taking non-negative integer values. Furthermore 
each individual is characterised by a "susceptibi1ity",À , 

and the p.g.f. of M will be gCt.,t,,A;s], s being the dummy 
variable. Following the approach of Greenwood and Yule 
C1920 D and further developed by Froggatt C1970) and Ashford 
C1972), Ais assumed to be a non-negative continuous random 
variable distributed in the range C0,oo] with probability 
density function a[A]. 

The total number of contacts resulting from episodes 

starting in the interval t ^ i ' ^
 o f a t v

P
e T

i
 c a n b e 

expressed as 

N.. x J U + X^23
+ ...+ x\^ , where 1-1,2, k and 

X^"
1 is the number of contacts of type Ti for the Jth 

episode. Ashford and Hunt assumed that the number of 

290 



contacts for successive episodes and the number of episodes 
for the same individual are independently distributed, 
consequently the p.g.f. of N is 

N N N 1 2 k 
nt±^,±2»^'Bi**2'''',mk^m EM*EX*S1 s2 '',sk ** 

EM { EX { S1 s2 
,C1) y(2D C2) 

Xl X2 8 s 

Xl X2 s s 

,C2) 

,CM) 
}} 

Xl X2 Xk M 
h(t1,t2>A;s1,s2, . . . >sk)= EM{[E)<{s1 s 2 •••sk }] } 

g[t1,t2,A;Ftsl>82i••>/SkD] C2) 

where B.,s^,,,.,s. are dummy variables. On the hyphotes.is 
that each individual is characterised by a tolerance!, the 
joint p.g.f. of the number of contacts is 

,-CO 
HCt1,t2;s1,s2,...,s.)=/ g[t1,t2,A;FCs1,s2,..., sk)]aCA)dl 

C33 
The models outlined above C2) and (3D will be the basis for 
the development of the specific models in the next section. 

In order to estimate the parameters of these models it 
was decided to use the method of maximum likelihood and then 
to calculate the goodness of fit chi-square statistic to 
test their adequacy to represent our data. 

The maximum likelihood estimates for the parameters 
k,,k„,...,k , are the values that maximize the [likelihood] 1 2 s 
log 1ikel ihood Clog L) with respect to k.,k?,...,k . 
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log L = Z n log p. . 
C 11 12' ' * m 1 2 ' " ' r 

where 

PJ . .= probability of an observation in cell i,i_. . . i , 
i i m 

n. . is the number of observations in the same cell 
1 2 ' ' m 

and the summation is taken on the appropriate values of i J 
Cj = 1,2, ...,m] denoted by C. 

The asymptotic variance-covariance matrix, V, of the 

maximum likelihood estimates is given by 

2 T-1 n i . i s p i i 
V - 1 = -E { S l o g L }= -E [ S / , - 1 _ J 1 m } 5k. 5k 

= E 
1. . . m 

Ski ° Pi,...i 
1 m 

5Pi....i 5Pi,...i 1 m 1 m 

Sk 

Sk Sk 

E i, .. . i 1 m 
82

P V 
Sk 8kt 

1 m 
the second term on the expression above is zero because! 
Ci] the expectation of a sum of random variables is equal to 
the sum of expectations; 

, where C i l ] ECni,...i >= Nt Pi 1 m I'" 1. V % ni ...i C 1 r 

Ciii) I 1. 
1 m 

The matrix V can be computed if the first partial 
derivatives with respect to the parameters are known from 
the following expression! 

V1- N, L 
5Pi,...i api,...i 1 m 1 m 

1. . . m 
8k Sk 
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In order to compute the maximum likelihood estimates of 
the parameters we used a NAGFLIB [Numerical Algorithms Group 
Fortran Library) routine that calculates an unconstrained 
maximum of a multi-parameter function using a Quasi-Newton 
method for unconstrained optimization. 

5.2 SPECIFIC MODELS - UNI-VARIATE DISTRIBUTIONS 

From equations C2) and (3) and considering each type of 
contact separately the marginal p.g.f. of N (i=l,2,...,k) 
will be given by 

h(t1,f2,A;»1J» gCt1,t2,A;FiCsi)) ¢4) 

for X constant and 

HCt1,t2;siD=/ g[t1,t2,A;F1Csi)]aCA)dl [5) 
'o 

when X varies following a distribution aCAl, and where 
F^s.) is the marginal p.g.f. of X.. The suffix i can be 
dropped since we are considering the uni-variate situation. 
Based on the assumption that episodes arise as events in a 

Poisson process with rate parameter X , it is easily seen 
that the p.g.f. of the number of contacts arising from 
episodes starting in time interval Ct.,t-D and using t=t_-t. 
(from C4)D 

hCt1,t2,A;s)= exp{-At[l-FCs)]} (6) 

if however A varies within the population reference to (5) 
shows that the p.g.f. of the number of contacts in the same 
time interval Ct,,t„) is 
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/oo 
= / ex 
Jo 

H[t,s) = / exp{-At[l-F(s)]}a(A)dA 

= a {tCl-F(s)]} 

where a (s) 
/•CO 

:/ exp{-
Jo 

As}a(A)dA is the Laplace transform of 

the distribution of A . If we assume that A follows the Gamma 
* -k 

distribution with Laplace transform a (s) = (l+d>s) then the 
p.g.f. of the number of contacts becomes 

■k 
H(t,sD=Cl+0t[l-F(s}]) (7) 

Based on models (6) and (7] and according to specific 
assumptions for the episodic structure F(s) (p.g.f. of the 
number of contacts per episode] the following six models 
were considered: 
(a) Assuming that each episode gives rise to a one and only 
one contact, FCs)=s and that A is constant over the 
population, from [6) the p.g.f. of the number of contacts is 

h(A,s]=exp{-At[l-s]} (8] 

a Poisson distribution - one parameter. 

If A follows a Gamma distribution then from (7) 

H(s]={l+0t(l-s)>~
k (9] 

a negative binomial distribution - two parameters. 
(b) Assuming that the number of contacts per episode follows 
a Poisson distribution, that is 

FCs] = exp{-,u( 1-s] } 
and A is constant over the population, then the p.g.f. from 
(6) becomes 

h(A,s) = exp(-.\t[l-exp{-//Cl-s)}]D (10) 
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a generalized Poisson with respect to a Poisson - two 
paramaters (Neyman's Type A distribution). 

If A follows a Gamma distribution then by (7) 

HCs^d+^Cl-expí-AíCl-s)}])-1* (11) 

a generalized negative binomial with respect to a Poisson -

three parameters. 

(c) Assuming that the number of contacts per episode follows 

the negative binomial distribution, that is 

FCs)=[l+0Cl-s)]"1 

and À is constant over the population from (6) 

hU,s) = exp{-At[l-U + 0<l-s})~l ]} ¢12) 
a generalized Poisson with respect to a negative binomial 
three parameters. 

If A is allowed to vary as before, from (7) the p.g.f. 

of the number of contacts becomes 

H(s) = Cl+(Pt[l-{l + 0Cl-s)}"l])"k C135 

a negative binomial distribution with respect to a compound

ing negative binomial - four parameters. 
The distributions above were fitted for each age/sex 

group considering two different data sets. In the first one 
we included all doctor-patient contacts at the Health Centre 
(namely surgery attendances, home visits and contacts at the 
emergency department) whilst in the second data set the last 
type of contact was excluded. We decided to consider this as 
a distinct data set because the contact at the emergency 
department has an ambiguous character that can vary 
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considerably in terms of the health centre considered, 
depending on the technical resources and personnel 
available. We also would like to consider separately home 
visits and surgery attendances, but as noted in Chapter 4 
the first type of contact was extremely rare, and so we 
decided to include these few contacts together with surgery 
attendances. The numbers of subjects having either of the 
remaining type of contacts Cout-patient attendances and in
patient admissions) were insufficient to justify any 
extensive analysis and will be referred to at the end of 
this sub-section. 

The two data sets regarding doctor-patient contacts at 
the health centre were classified in terms of 7 categories, 
corresponding to persons with 0,1 6 or more contacts: 
accordingly the degrees of freedom for the chi-spuare 
statistic were calculated as C7-Cn+1)), w h e r e n is t h e 

number of parameters involved in the estimation procedure. 
In relation to the age groups considered on the results in 
Chapter 4 we decided to split the data further in respect to 
those in the 25-44 age group to accomodate what we expected 
to be different attendance patterns between the younger and 
older parts of this age group, particularly for females. 

The results for the distributions [8} and [10), the 
Poisson and Neyman Type A distributions are not shown 
because they did not fit our data. The results regarding the 
negative binomial distribution are shown in Table 5.1(a) and 
the derivation of the probabilities and partial 
for estimating the varian 

der ivat ives 
ce-covariance matrix of th e maximum 
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l i k e l i h o o d e s t i m a t e s i s shown i n Append i x 7 [ A ) . T h i s 

d i s t r i b u t i o n f i t s t h e t o t a l number o f d o c t o r - p a t i e n t 

c o n t a c t s f o r most o f t h e a g e / s e x g r o u p s c o n s i d e r e d , f a i l i n g 

t o r e p r o d u c e t h e d a t a o n l y i n r e l a t i o n t o males aged 15 t o 

24 y e a r s and f e m a l e s be tween 15 and 34 y e a r s . N e v e r t h e l e s s 

i n r e l a t i o n t o males i n t h e 1 5 - 2 4 , 25 -34 and 3 5 - 4 4 age 

g r o u p s t h e poor f i t i s m a i n l y due t o t h e d e f i c i e n c y i n t h e 

TABLE 5.1(3) - PARAMETER ESTIMATES AND FITS FOR THE NEGATIVE BINOMIAL 
DISTRIBUTION - DOCTOR-PATIENT CONTACTS -

(THE X2 VALUES ARE ON 4 D.F. X2<0.05)= 9.49) 
4 

MALES FEMALES 

GROUP 
A 
d> 

A 
k MEAN VARIANCE X2 

A 
<D 

A 
k MEAN VARIANCE X2 

1-4 4.53 0.69 2.95 17.31 2.95 5.12 0.65 3.34 20.48 5.11 
5-14 1.07 0.66 0.71 1.48 6.64 1.24 0.62 0.77 1.74 4.16 
15-24 0.92 0.65 0.60 1.15 13.03 6.65 0.31 2.07 15.85 13.25 
25-34 1.51 0.58 0.88 2.20 8.43 7.05 0.51 3.58 28.86 13.06 
35-44 2.08 0.51 1.06 3.25 7.44 4.65 0.56 2.62 14.82 3.76 
45-64 3.24 0.46 1.51 6.38 2.43 4.40 0.56 2.47 13.33 2.56 
>65 3.15 0.52 1.62 6.73 4.53 4.09 0.53 2.16 10.98 7.72 

TABLE 5.1(b) - PARAMETER ESTIMATES AND FITS FOR THE NEGATIVE BINOMIAL 
DISTRIBUTION - DOCTOR-PATIENT CONTACTS (EXCLUDING EMERGENCY) 

(THE X2 VALUES ARE ON 4 D.F. X2(0.05)= 9.49) 
4 

MALES FEMALES 

HOC 
GROUP 

A A 
k MEAN VARIANCE X2 

A A 
k MEAN VARIANCE X2 

1-4 4.62 0.55 2.54 14.25 10.79 5.71 0.53 3.02 20.29 3.17 
5-14 1.07 0.48 0.51 1.06 0.42 1.33 0.48 0.63 1.48 1.37 
15-24 1.37 0.28 0.39 0.90 3.99 7.39 0.26 1.91 16.05 1.96 
25-34 1.70 0,38 0.64 1,72 1.77 7.44 0.45 3,31 27.95 9.83 
35-44 2.79 0.31 0.87 3.29 5.67 4.82 0.50 2.40 14.00 4.12 
45-64 4.54 0.30 1.37 7.60 1.74 4.92 0.47 2.31 13.64 2.73 
>65 4.22 0.35 1.48 7.71 3.19 4,37 0.44 1.91 10.28 15.54 
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numbers of persons with exactly 5 contacts; when fitting 
these three data sets considering persons with 0,1,...,5 or 
more contacts, with the degrees of freedom reduced by one 

2 CX [0.05)=7.81) we observe that the fit is improved with 
3 

chi-square values of 6.81, 5.89 and 3.37 for the three age 
groups respectively. We can add that the mean of the 
distribution is in this case lower, 0.59, 0.86 and 1.01 
contacts per person respectively. The results in 
Table 5.1(b) exclude the emergency contacts and show in 
general a better fit than for the previous data set, but in 
this case the distribution does not fit the data for males 
of less than 5 years and females between 25 and 34 years and 
over 65 years of age. If we proceed as above in relation to 
males between 15 and 44 years again the fit improves, the 
chi-square values being 1.47, 1.57 and 3.66 respectively. 

As far as the estimation of the parameters for the 
remaining distributions involving three or more parameters, 
problems of instability appeared that were particularly 
marked with respect to the negative binomial compounded with 
a negative binomial and we decided to compare the results 
obtained considering only the distributions with at most 
three parameters. In Table 5.2 we can compare the 
distributions on the basis of the number of the age/sex 
groups for which the goodness of fit chi-square statistics 
were non-significant (P>0.05). 

A general feature of Table 5.2 is that to a greater or 
lesser degree all distributions are suitable to describe the 
number of doctor-patient contacts. Except for the negative 
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TABLE 5.2 - COMPARISON OF DISTRIBUTIONS - NUMBER OF 
NON-SIGNIFICANT CHI-SQUARE VALUES [OUT OF 7) 

DISTRIBUTION NEGATIVE NEG.BIN. POISSON 
BINOMIAL V V 

SEX (9) POISSON NEG.BIN. 
TYPE OF CONTACT C11) (12) 

MALES 
GP CALL) 7 6 6 
GP (EXC.EMERG) 6 7 6 

FEMALES 
GP CALL) 5 5 5 
GP (EXC.EMERG) 5 6 7 
TOTAL 23 24 24 

binomial distribution in relation to males, the fit is 
slightly better when emergency contacts are excluded. When 
considering all GP contacts, distributions (11) and (12) 
present an identical number of good fits, but neither fits 
the data for males aged 15 to 24 years (even when 
considering only the 6 categories mentioned above) in 
contrast to the negative binomial distribution. For females 
all distributions fail to fit the data for the 15-24 and 25-
34 age groups. When emergency contacts are excluded, neither 
distribution (12) nor the negative binomial fit the data for 
youngest males and distribution (11) does not fit the data 
for females in the 25-34 age group. On balance it seems that 
the negative binomial is more suitable to represent the data 
for all contacts, while the other two distributions provide 
a slightly better fit when the emergency contacts are 
exc luded. 

The general poor fit for females in the child-bearing 
ages leads us to the consideration of their contacts 
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excluding those during pregnancy. In Table 5.3 we can 
observe the fit for the negative binomial distribution (9) 
when applied to this different data set, revealing now a 

TABLE 5.3 - PARAMETER ESTIMATES AND FITS FOR THE NEGATIVE 
BINOMIAL DISTRIBUTION - DOCTOR-PATIENT CONTACTS 
(FEMALES - EXCLUDING CONTACTS DURING PREGNANCY) 
(THE X2 VALUES ARE ON 4 D.F. X2(0.05)= 9.49) 

AGE ,. A 
GROUP 0 k MEAN VARIANCE X 

15-24 3.57 0.41 1.46 6 67 5.90 
25-34 4.42 0.60 2.63 14 24 7.47 
35-44 3.61 0.63 2.26 10 42 2.96 

better representation of all data sets for the different age 
groups. For the distributions (11) and (12) the fit was 
equally good. 

Our general conclusion from these results is that it is 
appropriate to investigate further the assumptions that lead 
to the negative binomial distribution (9): 

H(s) = {l+0>t(l-s)rk 

When we estimate the parameter d> we are actually 
estimating the product <Dt, thus the parameter estimate $ 
should be proportional to the length of the period of 
observation, whilst the estimate for parameter k should be 
constant, regardless of the period considered. If this model 
were appropriate we would expect that the ratio, say <I) , of 
the one year estimate of ¢) to the average of the correspond
ing estimates for the separate six-month periods would be 2 
and the analogous ratio for the estimates of k, k would be 
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1 . To t e s t t h e s e a s s u m p t i o n s t h e d a t a w e r e s u b s e q u e n t l y 

d i v i d e d i n t o t w o p e r i o d s a n d t h e p a r a m e t e r e s t i m a t e s w e r e 

a g a i n c a l c u l a t e d f o r t h e v a r i o u s a g e / s e x g r o u p s . We c a n a d d 

t h a t r e g a r d i n g a l l d o c t o r - p a t i e n t c o n t a c t s i n t h e s e t w o 

p e r i o d s t h e n e g a t i v e b i n o m i a l f i t t e d 2 4 a n d 23 o u t o f t h e 28 

g r o u p s , w h e n c o n s i d e r i n g a l l c o n t a c t s a n d e x c l u d i n g 

e m e r g e n c y c o n t a c t s r e s p e c t i v e l y . The r e s u l t s i n T a b l e 5 . 4 

s h o w t h a t t h e s e a s s u m p t i o n s a r e i n f a c t n o t t r u e f o r a l l 

s u b - p o p u l a t i o n s c o n s i d e r e d . W i t h r e s p e c t t o a l l c o n t a c t s , i t 

s e e m s t h a t f e m a l e s r a t h e r t h a n m a l e s t e n d t o f o l l o w t h e 

a s s u m e d p a t t e r n , a l t h o u g h t h e r a t i o s <V f o r t h e 2 5 - 3 4 a n d 65 

o r m o r e age g r o u p s a r e h i g h e r t h a n e x p e c t e d C t h e 

d i s t r i b u t i o n d i d n o t f i t t h e d a t a f o r f e m a l e s a g e d 2 5 - 3 4 i n 

t h e f i r s t s i x - m o n t h p e r i o d a n d f e m a l e s a g e d 6 5 o r m o r e i n 

t h e s e c o n d s i x - m o n t h p e r i o d ) . F o r m a l e s t h e s e a s s u m p t i o n s 

s e e m t o a p p l y o n l y f o r t h e y o u n g e s t a n d o l d e s t s t r a t a a n d t o 

a l e s s e r e x t e n t f o r t h o s e l e s s t h a n 15 y e a r s a n d b e t w e e n 25 

TABLE 5.4 - RATIOS OF PARAMETER ESTIMATES FOR THE NEGATIVE BINOMIAL FITS 
(RATIO BETWEEN THE WHOLE YEAR ESTIMATE AND THE AVERAGE OF 

ESTIMATES FOR THE SIX-MONTH PERIODS) 

DOCTOR-PATIENTS CONTACTS (ALL> DOCTOR-PATIENT CONTACTS (EXC.EMERG.) 

MALES FEMALES MALES FEMALES 

X X 
k 

X $ X 
k 

2.1 0.9 1.8 1.1 
1.6 1.2 1.6 1.2 
1.5 1.3 2.1 1.0 
1.9 1.1 2.6 0.9 
1.4 1.5 1.9 1.1 
1.7 1.2 1.9 1.1 
2.2 0.9 2.5 0.8 

ROUP X 0 k* k* 
1-4 1.9 0.9 1.7 1.1 
5-14 1.7 1.2 1.6 1.2 
15-24 1.5 1.3 2,0 1.1 
25-34 1.8 1.1 2.7 0.9 
35-44 1.2 1.7 1.8 1.1 
45-64 1.4 1.4 1.8 1.1 
>65 1.9 1.1 2.5 0.9 
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and 34 years of age . When excluding emergency contacts the 

results for the corresponding age/sex groups follow the same 
pattern and again the estimates of the ratio d> for females 

in the same age groups correspond to a poor fit of the model. 

From the observation of these ratios for males aged 35 

to 44 years (both including and not including emergency 
contacts), it seems that the assumptions above tend to apply 
in the opposite sense, the ratio k being near to 2 and the 

ratio d> being near to 1. This leads to the consideration of 

the same distributional form CNB) for the number of contacts 
but now with the parameter k being time dependent. If the 
number of contacts per episode follows a logarithmic series 
distribution: 

F(s)=l-mlog{l+0(l-s)} (14) 
then the total number of contacts from (6) is given by: 

h(A,s)=exp{-At[mlog{l+0(l-s)}]}= 

= [ 1 + 0 íí-s)]~Ã±m=í 1 + (9 (l-s)]"lt 

putting Am=l, this is the p.g.f. of the NB(lt,0) or, follow
ing the notation of Jonhson and Kotz (1976), a generalized 
Poisson V Logseries distribution. This is the reverse of the 
previous hypothesis that seems to be followed for males 
between 35 and 44 years. Nevertheless it seems that for 
certain age/sex groups, as for instance males in the 15-24 
and 45-64 age groups, neither of the assumptions is 
adequate. If we assume as before that the number of contacts 
per episode follows a Logseries distribution and Afollows a 
Gamma distribution, from (7) the p.g.f. of the number of 

302 



contacts in period "to"*].1""'' i s : 

H ( s ) = { l + < D t [ m l o g { l + 0 C l - s D } ] } " k C15D 

a n d p u t t i n g <p =m<pt . 
HCs)={l+^log[l+eCl-s)]} K C16) 

this can be regarded as a compound negative binomial with a 

Gamma compounding distribution CJonhson and Kotz, 1976]. The 

derivation of the probabilities and partial derivatives for 
estimating the variance-covariance matrix of the maximum 
likelihood estimates is shown in Appendix 7[B). Following 

Ashford and Hunt C1974} this model was fitted to the data 
for doctor-patient contacts but as three parameters were 
involved and the estimates of y and 9 were highly correlated, 
the parameter 6» was set equal to 1, thus reducing the number 
of parameters to be estimated to two. The resulting model 

was then _k 
HCs] = {l+if/log[l + Cl-s)]} 

where ipis time dependent and k is constant for all values of 
t. The constraint on the parameter 0 forces the population 
variance [ipkCf+2) ] to be at least twice the population mean 
Oj/k], which is found in our data sample, thus this 
constraint does not invalidate the model. The mean of this 
distribution is ij/k and the variance is yk(if + 2) while the 
correspondent measures for the NB distribution ¢9) are (pk 
and (Pk(0+13. This distribution was fitted to the data 
regarding all doctor-patient contacts at the health centre 
and to those when emergency services are not included, the 
results obtained are summarised in Table 5.5Ca} and tb). 
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TABLE 5.5(3) - PARAMETER ESTIMATES AND FITS FOR THE DISTRIBUTIONAL FORM (16) 
WITH PARAMETER 0=1 - DOCTOR-PATIENT CONTACTS -

(THE X2 VALUES ARE ON 4 D.F. X2(0.05)= 9.4?) 
4 

MALES FEMALES 

AGE A A 2 A A 2 GROUP <F k MEAN VARIANCE X" f k MEAN VARIANCE X" 
1-4 2'77* O.Ol 

0.01 

1.09 3.02 14.38 3.26 3.25 0.99 3.21 16,84 3.28 
5-14 

2'77* O.Ol 
0.01 

70.47 0.70 1.42 7.27 0.17 4.65 0.77 1.66 5.38 
15-24 

2'77* O.Ol 
0.01 60.92 0.61 1.22 12.87 4.26 0.46 1.96 12.27 25.14 

25-34 0.37 2.36 0.87 2.05 9,66 4.65 0.73 3.39 22.54 11.35 
35-44 0.79 1.32 1.04 2.86 10.79 2,90 0.87 2.53 12.42 1.29 
45-64 1.75 0.84 1.47 5.51 7.65 2.68 0.89 2.39 11.17 1.60 
>65 1.72 0.93 1.59 5.90 4.45 2.48 0.84 2.09 9.38 3.60 

(x) - instability of estimates 

TABLE 5.5(b) - PARAMETER ESTIMATES AND FITS FOR THE DISTRIBUTIONAL FORM (16) 
WITH PARAMETER 0=1 - DOCTOR-PATIENT CONTACTS (EXCLUDING EMERGENCY) 

(THE X2 VALUES ARE ON 4 D.F. X2(0.05)= 9.49) 
4 

MALES FEMALES 

AGE 
GROUP 

A k MEAN VARIANCE X2 A A 
k MEAN VARIANCE X2 

1-4 2.87 0.85 2.45 11.93 8.84 3.70 0.78 2.89 16.46 1.42 
5-14 0,04 12.13 0.51 1.05 0.50 0.26 2.46 0.63 1.42 1.84 
15-24 0.24 1.58 0.37 0,83 5.81 4.85 0.37 1.81 12.37 8.22 
25-34 0.52 1.21 0.63 1.59 2.97 4.96 0.63 3.13 21.74 7.56 
35-44 1.38 0.62 0.85 2.87 8.13 3.04 0.76 2.32 11.70 1.23 
45-64 2.79 0.48 1,33 6.37 0.03 3.07 0.72 2.22 11.24 2.83 
>65 2.55 0.56 1.43 6.52 2.27 2.72 0.68 1.86 8.78 7.76 

Comparing these results with those in Table 5.1(a) and 

(b] regarding the fit of the negative binomial distribution, 

it seems that this model fails to produce a better fit to 

the data for all contacts, revealing a certain instability 

for males in the 5-14 and 15-24 age groups with the 

parameter tending to zero. As opposed to the NB 
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distribution it fails to reproduce the data for males in the 
25-34 and 35-44 year age groups. Nevertheless if we 
consider only the 6 categories [0,1,2...,5 or more) there is 
a considerable improvement in fit and the respective chi-
square values obtained were 8.25, 6.24 and 5.08 for males in 
the 15-24, 25-34 and 35-44 age groups respectively. However, 
the distribution still does not fit the data for males in 
the 15-24 year age group. The estimated mean numbers of 
contacts similar to those based on the NB distribution were 
0.61, 0.85 and 1.00 respectively. In view of the poor fit 
for females between 15 and 34 years (as for the NB 
distribution) we fitted this distribution to the data 
remaining after contacts during pregnancy are excluded and 
obtained a considerable better fit for the 25-34 age group 

(X2=5.91). Even so, the fit for the 15-24 year age group 
4 2 was poor (X =13.11). Reference to Table 5.5(b) shows, that 

4 
when emergency contacts are excluded this model seems 
adequate for all sets of data; comparison with the results 
in Table 5.1Cb) shows that in this case a better fit to the 
data is given by this distribution. In general the agreement 
is less good than that of the negative binomial distribution 
in respect to all contacts, but better when we exclude the 
emergency contacts. 

To test the proportionality of the parameter y in 
relation to t, the model C16) was fitted to the data for the 
separate six-month periods, the results being shown in Table 
5.6. However, the estimates of the parameters for certain 
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age/sex groups (males between 5 and 34 years and females In 

the 5-14 year age group), were unstable Cf tended to zero), 

and no adequate test of the assumptions on model (16) was 

possible in these cases. Nevertheless the distribution 

fitted 21 and 23 of a total of 28 data sets for all contacts 

and excluding emergency respectively. If the model (16) were 

appropriate we would expect the ratio of the estimates of f, 

say y , to be 2 and the corresponding ratio for the 

estimates of k, k , to be 1. Apart from males between 45 and 

64 years of age and females under 25 years, the ratios 

regarding all contacts differ from the pattern predicted. 

TABLE 5.6 - RATIOS OF PARAHETER ESTIHATES FOR THE DISTRIBUTIONAL FORH (16) 
WITH 0=1 (RATIO BETWEEN THE WHOLE YEAR ESTIMATE AND THE AVERAGE 

OF ESTIMATES FOR THE SIX-MONTH PERIODS) 

DOCTOR-PATIENTS CONTACTS (ALL) DOCTOR-PATIENT CONTACTS (EXC.EMERG.) 

MALES FEMALES MALES FEMALES 

AGE 
GROUP X X 

k 
X k* X k* X X 

k 
1-4 
5-14 

2.5 
i.O3 

0.3 
1.83 

2.1 
1.73 

0.8 
1.13 

2.9 
1.03 

0.2 
1.83 

2.2 
2.63 

0.8 
0.73 

15-24 1.03 1.93 2.4 0.9 2.43 0.83 2.5 0.9 
25-34 3.63 0.53 3,4 0.6 5.23 0.4d 3.3 0.7 
35-44 1.3 1.4 2.3 0.8 1.7 1.1 2.3 0.9 
45-64 1.8 1,1 2.3 0.8 2.2 0.9 2.4 0.8 
>65 3.2 0.6 4.4 0.5 3.4 0.6 4.2 0.5 

(3) - instability of estimates 

The results for females are nevertheless closer to the 

prediction than those for males. However the ratios >|> are 

consistently higher and the ratios k consistently lower 

than expected, a fact observed for the youngest and oldest 

strata regardless of sex and type of contact. For the age 
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groups with instability of estimates for the parameters, if 
tends to zero and no particular conclusions can be reached. 

Other assumptions that lead to the parameter k being 

time-dependent can be put forward. If the number of contacts 
per episode follows a Log Log distribution with p.g.f. 

FCs) = l-mlog{l+«f/log[l + Cl-s)]} 
and A is constant over the population, reference to (6) shows 
that the p.g.f. of the number of contacts in period t=t„-t. 
is 

hU,s)=exp{-AtCmlog{l+<f/log[l+Cl-s)]})} = 
= {l+>flog[l + Cl-s)]}"k (17) 

where k=mAt. This model can be regarded as a generalized 
Poisson V Log Log series distribution. In contrast with (16) 
the first parameter is a constant, whereas the second is 
proportional to t. If (17) were correct assumptions, the 
ratios <f of the estimates for the whole year period to the 
average of the separate six-month periods would be 1 and the 
corresponding for k, k , would be 2. The results in 
Table 5.6 for males between 35 and 44 years (as for NB 
distribution in Table 5.4] seem to conform better to these 
assumptions. In general and desregarding the data sets with 
unstable estimates, the results suggest that agreement is 
less good than that of the negative binomial distribution. 

Given the poor fits of all distributions tested for 
some of the age groups with a low average number of contacts 
(males between 5 and 34 years and females between 5 and 14 
years) and given the good results obtained by Hunt (1974) 
for the Logseries distribution (14), we decided to test this 
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d i s t r i b u t i o n w i t h p a r t i c u l a r emphas is on t h e d a t a s e t s 

m e n t i o n e d a b o v e . T h i s d i s t r i b u t i o n was p r e v i o u s l y used t o 

r e p r e s e n t t h e number o f c o n t a c t s pe r e p i s o d e , b u t i n t h i s 

s i t u a t i o n i t w i l l be a p p l i e d t o t h e number o f c o n t a c t s f o r 

t h e who le y e a r , t h u s i g n o r i n g t h e c o n c e p t o f e p i s o d e s . 

The r e s u l t s o f t h e f i t o f t h i s d i s t r i b u t i o n ( 1 4 ) t o our 

d a t a a r e p r e s e n t e d i n T a b l e 5.7CaD and Cb) . We n o t e t h a t t h e 

d o c t o r - p a t i e n t c o n t a c t s c o n f o r m q u i t e w e l l w i t h d i s t r i b u t i o n 

TABLE 5.7 - PARAMETER ESTIMATES AND FITS FOR THE LOG SERIES DISTRIBUTION (14) 

(THE X2 VALUES ARE ON 4 D.F, X2<0.05)= 9.49) 
4 

(3) DOCTOR-PATIENT CONTACTS 

MALES FEMALES 

AGE 
GROUP 

A 
1» 

A 
e MEAN VARIANCE X2 A A 

e MEAN VARIANCE X2 

1-4 0.24 16.80 4.04 55.57 17.67 0.23 19.05 4.36 113.00 28.07 
5-14 0,34 2.11 0.72 1.72 5.34 0.32 2.44 0.78 2.09 7.49 
15-24 0.35 1.70 0,60 1.27 3.95 0.18 13.14 2.36 27.82 3.92 
25-34 0.31 2.93 0.89 2.71 8.52 0.20 23.76 4.81 95.97 35.05 
35-44 0.28 3.93 1.09 4.20 2.58 0.23 13.74 3.14 36.42 25.01 
45-64 0.24 6.68 1.61 9.78 5.22 0.23 12.43 2.91 30.64 37.27 
>65 0.25 7.07 1.75 11,06 16.64 0.23 10.60 2.45 22.46 37.83 

(b) DOCTOR-PATIENT CONTACTS (excluding contacts at the emer gency department) 

MALES FEMALES 

AGE 
GROUP 

A 
III 

A 
9 MEAN VARIANCE X2 A 

Hi 
A 
e MEAN VARIANCE X2 

1-4 0.23 13.36 3.03 34.35 27.98 0.21 17.69 3.79 56.48 19.42 
5-14 0.29 1.79 0.52 i',18 2.36 0.28 2.31 0.64 1.71 5.52 
15-24 0.20 1.90 0.38 0.96 2.19 0.16 13.37 2.16 26.76 0.72 
25-34 0.24 2.68 0.64 1.96 0.98 0.19 22.19 4.29 81.10 28.84 
35-44 0.20 4.42 0.90 4.05 4.16 0.22 12.83 2.89 30.96 22.76 
45-64 0.18 8.03 1.47 11.10 12.30 0.22 12.32 2.68 28.54 25.74 
>65 0.20 8.00 1.59 11.76 11.14 0.21 10.00 2.13 18.85 47.24 
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(14) for certain age/sex groups, for males between 5 and 64 
years and females between 5 and 24 years. When emergency 
contacts are excluded Table 5.7(b) shows that the fit is in 
general better for the age/sex groups above. What these 
groups have in common is precisely a low demand. Hence it 
seems that this model is adequate when the services are less 
demanded, but is not suitable when the demand is heavier, as 
is the case of women over 25 years and for the youngest and 
oldest strata regardless of sex. 

To end this section we refer briefly to the remaining 
data sets, concerning out-patient contacts and in-patient 
admissions. As mentioned in Chapter 4 the out-patient data 
we collected are restricted to hospital out-patient contacts 
and a few other contacts with specialized health units to 
which the patients were referred. The demand both for out
patient contacts and in-patient admissions is low and a 
detailed analysis would only be realistic for a longer 
period of observation. With the data at our disposal it was 
impossible to carry out a full analysis of the small number 
of in-patient admissions. The uni-variate analysis of the 
out-patient data was performed on data sets formed by 
aggregations of the age groups considered in the previous 
analysis and involving at most 6 categories (0,1,...,5 or 
more contacts). We tested only the two-parameter 
distributions, the NB distribution and distribution (16) 
with parameter 0=1. Even so, for most of the age/sex groups 
the resulting chi-square of fit was based on only one degree 
of freedom. The results in Tables 5.8 and 5.9 (a) and (b) 
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TABLE 5.8 - PARAMETER ESTIMATES AND FITS FOR THE NEGATIVE 
BINOMIAL DISTRIBUTION - HOSPITAL OUT-PATIENTS 

CaD MALES 
, SIG. 

AGE $ k MEAN VARIANCE X DF LEVEL 
1-14 1.41 0.04 0.06 0.14 1.25 2 NS 

15-24 2.58 0.03 0.08 0.29 0. 12 1 NS 
25-44 1.91 0.04 0.07 0.22 0.60 1 NS 
45-64 2.33 0.06 0.14 0.48 0.37 2 NS 

>65 1.63 0.08 0.13 0.33 2.39 1 NS 

Cb) FEMALES 
, SIG. 

AGE <D k MEAN VARIANCE X DF LEVEL 
1-14 1.51 0.04 0.06 0. 15 2.08 2 NS 

15-24 0.61 0.14 0.09 0. 14 0.12 1 NS 
25-44 1.25 0.13 0.16 0.36 1.51 2 NS 
45-64 2.78 0.06 0.18 0.67 0.80 3 NS 

>6 5 2.19 0.04 0.08 0.26 1.15 1 NS 

TABLE 5.9 - PARAMETER ESTIMATES AND FITS FOR THE DISTRIBUTION 
C16) WITH PARAMETER 0=1 - HOSPITAL OUT-PATIENTS 

(a) MALES 

A 
X2 

SIG. 
AGE V k MEAN VARIANCE X2 DF LEVEL 
1-14 0.39 0.15 0.06 0. 14 0.60 2 NS 

15-24 1.21 0.07 0.08 0.26 0.25 1 NS 
25-44 0.75 0.10 0.07 0.20 0.37 1 NS 
45-64 1.00 0.14 0.14 0.42 0.42 2 NS 

>6 5 0.38 0.32 0.12 0.29 2.74 1 NS 

(a) FEMALES 

X2 
SIG. 

AGE f k MEAN VARIANCE X2 DF LEVEL 
1-14 0. 39 0. 16 0.06 0. 15 0.86 1 NS 

15-24 0.01* 19.52 0.10 0.20 2.34 1 NS 
25-44 0. 15 1.05 0. 16 0.33 2.01 2 NS 
45-64 1.38 0. 13 0. 18 0.59 0.49 3 NS 

>65 0.85 0.09 0.08 0.23 1.63 1 NS 

* instability of estimates 
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show the parameter estimates as well as the values of the 
chi-square distribution. As expected, the distributions fit 
all data sets equally well, although it seems that the NB 
distribution is rather more adequate for females. In Section 
5.4 we will have the opportunity to refer again to the fits 
of these data sets when considering the bi-variate model for 
GP contacts and out-patient attendances. 

5.3 ASSUMPTIONS ABOUT THE POPULATION AT RISK 

In relation to the data set to be used when fitting 
these distributions, we had to decide whether to include all 
persons resident for any length of time during the survey 
year or to use only those individuals resident for the whole 
year. However, as we pointed out in Chapter 4, the patterns 
of utilization for those at risk for only part of the survey 
year (mainly those under 1 year of age and those who died 
during the survey year) differ significantly from those at 
risk for the whole survey year. Kilpatrick ¢1977), when 
analysing the adequacy of the NB distribution to represent 
the data for patients registered for the whole survey period 
as opposed to those registered for a shorter period, 
recognized also the excess demand in relation to those not 
registered for the whole year. Therefore the two data sets 
should be analysed separately. Nevertheless, because of the 
small sample size it was not possible to consider the the 
adequacy of any distribution to represent the data 
concerning only the residents for part of the year. Thus, 
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given the lack of data to perform a similar analysis in 
relation to the residents for part of the year, it seemed 
more appropriate to restrict our analysis to the residents 
for the whole survey year. 

Despite the fact that these two data sets are different 
we were interested to know if the distributions considered 
fitted the overall data [residents for the whole year and 
part of the year). These analyses were performed in relation 
to several distributions and, as Froggatt et al.(1969) 
suggested, the resulting effect on any distribution when we 
included all the persons resident at any time was not 
significant with respect to fit. 

Irrespective of the definition of the target population 
there is a further problem concerning the estimation of the 
number of persons having no contacts. In order to examine 
this problem we restricted the analysis to those individuals 
with one or more contacts, since these persons are known to 
be at risk during at least part of the survey period. This 
involves analyses using the zero truncated form of any 
model. The observed pn may then be compared with the value 
estimated when applying the truncated distribution, p_, to 
determine whether there is a significant difference between 
the two; the statistic 

IP, 
Izl 

se(Pg) 

p„ - observed proportion 
p_ - estimated proportion 

will follow approximately a NC0,1D distribution if no 

significant difference is detected (Hunt, 1974). 
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The changes in the probabilities and derivatives for 
the truncated model are as follows: If the probabilities for 
the untruncated model are p , UO,1,.,. and the p.g.f. is 

oo A 
G(s)= £ p s involving the parameters k , j=l,...,n then 

i = 0 J 
the p.g.f. of the truncated model is 

, GCsJ-GCO) oo P4s
X 

6 (s)= = Z — 
1- GCOJ i=l 1- p0 

and the probabilities for the truncated model are given by! 

* Pi 
P, = , i=l,2,... 

The quantities required for estimating the variance-

covariance matrix of the estimates are then obtained by 
differentiating the probabilities with respect to the 
parameters k. (j=l,...,n)! 

*
 C 1 _ p

0
5 + p

i 
S P ± «kj 5k i=l,2, 
Sk

j CI- P Q )
2 j=l,2, n 

The estimate of pQ is then given by substituting in the 

appropriate formula [depending on the model choosen) the 
estimated parameter values. An approximation to the 
variance of pQ is given by! 

■ j varCk.) + Z_j covCk.,k.) 
i=l Sk^ i*j skt 8k

 i J 

where k ., j=l,2,...,n are the estimates of the parameters of 
the truncated distribution. 

313 



First we have used the truncated negative binomial to 
test pQ (the estimate of pQ) against pQ based on the 
statistic Izl on the two sets of data ( doctor-patient 
contacts including and not including emergency contacts!). 
The results refering to the parameter estimates, fits and 
the observed and estimated number of persons with zero 
contacts as well as the statistic Izl are shown in Tables 
5,10 and 5.11 in relation to the two data sets respectively. 
The estimated zero class was obtained multiplying pn by the 
total number of observations. As is expected, the chi-square 
is always lower than the corresponding value for the full 
model (Table 5.1(a) and (b)). The negative binomial fitted 
the truncated data much better, the only significant chi-
square value was for females in the 25-34 age group when 
considering all contacts and for males under 5 years when 
the emergency contacts are excluded. We should point out 
that for males in the 15-24 and 35-44 age groups and females 
between 15 to 24 years (Table 5.10) there was instability in 
the estimate for the parameter kj this happens similarly 
when emergency contacts are excluded for males beteen 15 and 
44 years (Table 5.11). 

Comparison of the observed and estimated zero class and 
the resulting Izl (Table 5.10) shows that, excluding the age 
groups for which there was instability in the estimate for 
k, agreement is considerably better for females than for 
males; when the estimate for k is unstable (males between 5 
and 64 years and females between 5 and 24 years, correspond
ing to the age groups in which there is a high percentage of 
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non-users) the statistic Izl proves that there is a 
significant difference between p 0 a n d p0' 

TABLE 5.10 - PARAMETER ESTIMATES AND FITS FOR THE ZERO 
TRUNCATED NEGATIVE BINOMIAL DISTRIBUTION 
OBSERVED AND ESTIMATED ZERO CLASS 
CTHE X2 VALUES ARE ON 3 D.F. X2[0 

3 
.05)= 7. 81) 

[a) MALES 
ON 3 D.F. X2[0 

3 

AGE 0 k OBSERVED ESTIMATED IZI-STAT X2 

1-4 4.17 0.77 110 100.7 0.30 2.83 
5-14 1.60 0.21 716 954.6 4.58 3.85 

15-24 1.49 0.10* 604 850.7 4.73 4.95 
25-34 2.25 0.18 266 368.5 3. 29 7.57 
35-44 3.32 0.10* 198 307.6 3.66 3. 16 
45-64 4.17 0.26 516 661.0 2.54 0.90 

>65 2.71 0.67 293 235.4 0.90 4.08 

Cb) FEMALES 

AGE 3 k OBSERVED ESTIMATED IZI-STAT X2 

1-4 3.62 1.01 113 76.7 1.16 3.27 
5-14 1.51 0.39 671 775.8 2.15 3.38 

15-24 9.97 0.10* 476 715.4 5.16 5.71 
25-34 5.29 0.73 177 130.7 1.27 11.69 
35-44 2.90 1.07 168 101.8 1.82 0.60 
45-64 3.65 0.74 431 354.3 1.32 1.33 

>65 2.47 1.09 315 187.5 2.64 1.99 
* instability of estimates 

Despite the fact that the values of k tend to zero in 
the middle age groups for males CTable 5.11), the observed 

values pQ are higher when emergency contacts are excluded 
and the values of Izl, although higher than the critical 
value (1.96), are much smaller. For females in the 5 to 24 
age groups similar remarks apply 
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TABLE 5.11 - PARAMETER ESTIMATES AND FITS FOR THE ZERO 
TRUNCATED NEGATIVE BINOMIAL DISTRIBUTION 
OBSERVED AND ESTIMATED ZERO CLASS 
(excluding emergency contacts) 

CTHE X2 VALUES ARE ON 3 D.F. X2C0.05)= 7.81) 

Ca) MALES 

AGE 0 OBSERVED ESTIMATED ZI-STAT 

1-4 3.06 0.97 141 91 .8 1.49 8.15 
5-14 1.16 0.38 822 871.2 0.90 0.32 
15-24 1.65 0.10* 733 845.3 2.65 2.71 
25-34 2.32 0. 10* 314 405.4 2.91 0.95 
35-44 3.69 0.10* 234 305.0 2.22 4.42 
45-64 3.36 0.54 608 454.8 2.87 0.00 

>65 3.25 0.57 342 265.3 1.77 2. 18 

(b) FEMALES 

AGE 0 OBSERVED ESTIMATED ■STAT 

1-4 3.82 0.90 134 87.3 1.45 1.27 
5-14 1. 35 0.46 744 751.6 0.16 1.37 
15-24 10.00 0.11 522 703.0 4.32 0.29 
25-34 5.04 0.75 198 131.9 1.81 7.66 
35-44 2.77 1.08 185 103.8 2.20 0. 19 
45-64 4.28 0.58 481 417.8 1.08 2.11 

>6 5 1.87 1.48 357 152.4 4.20 1.26 

* instability of estimates 

From these results it seems appropriate to look at the 
limiting form of the truncated NB when the parameter k tends 
to zero, that is a logarithmic distribution. Letting the 
p.g.f. of the NB distribution be GCs), the p.g.f. of the 
truncated NB is 

GCs)-GC0) {l+0(l-s)} 
G Cs) = 

{1 + 0} -k 

l-G(O) 
and 

1- {1 + 0}" 

M l o g { l + d > C l - s ) } 
l i m G ( s ) = 1-

k—>0 l o g { l + 0} 
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that is the p.g.f. of a logarithmic distribution. This model 
was fitted to the data and Cas we suspected) the 
distribution conforms to the data for males except for those 
under 5 and over 65 years and females 5-24 year age groups. 

We examined also the level of agreement between the 
observed p_ and the estimate p_ using the truncated form of 
distribution (16). The corresponding results are shown in 
Tables 5.12 and 5.13. As for the truncated NB the fits for 
the truncated data are better than those in Table 5.6. In 
comparison with the truncated NB there is an increased 

TABLE 5.12 - PARAMETER ESTIMATES AND FITS FOR THE ZERO 
TRUNCATED DISTRIBUTION C16)- OBSERVED AND 
ESTIMATED ZERO CLASS tall contacts) 
(THE X2 VALUES ARE ON 3 D.F. X2(0.05)= 7.81) 

3 
(a) MALES 

A6E V k OBSERVED ESTIMATED IZI-STAT X2 

1-4 3.69 0.74 no 139.6 0.88 3.00 
5-14 0.78 0.10* 716 1118.6 7.38 4.27 
15-24 0.47 0. 10* 604 906.2 6.15 7.77 
25-34 1. 34 0. 10* 266 428.0 4.74 7.67 
35-44 1.98 0.10* 198 326.6 4.21 5.76 
45-64 3.71 0. 10* 516 849.5 7.06 1.29 

>65 2. 19 0.61 293 345.5 1.26 4.29 

(b) FEMALES 

AGE V k OBSERVED ESTIMATED IZI-STAT x2 
1-4 2.66 1. 27 113 95.5 0. 51 2.98 
5-14 1.02 0. 10* 671 1055.2 7.21 3.54 
15-24 7.21 0. 10* 476 759.9 6.13 13.85 
25-34 4.41 0.78 177 169.0 0. 19 11.33 
35-44 2.01 1.42 168 126.2 1. 12 0.60 
45-64 3.05 0.73 431 478.2 0.81 1.43 

>65 1.59 1.55 315 230.0 1.80 2.26 

* instability of estimates 
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number of data sets for which there was instability in the 

estimate of parameter k (for males for all age groups except 

the under 5 and over 65 years and females between 5 and 24 

years CTable 5.125). If we exclude these age/sex groups the 

statistic 1zI suggests that p Q is not significantly 

different from p Q. In contrast to the NB distribution, when 

we exclude the emergency contacts the statistic Izl is still 

high CTable 5.13), although there is a slight improvement 

for males in the middle age groups. 

TABLE 5.13 - PARAMETER ESTIMATES AND FITS FOR THE ZERO 
TRUNCATED DISTRIBUTION (16)- OBSERVED AND 
ESTIMATED ZERO CLASS(excluding emergency cont.) 

(THE X 2 VALUES ARE ON 3 D.F. X2(0.05)= 7.81) 
3 

(a) MALES 

AGE V k OBSERVED ESTIMATED IZI-STAT X2 

1-4 2.30 1.15 141 118.7 0.67 8.37 
5-14 0.37 0.62 822 1012.7 3.36 0.29 

15-24 0.68 0.01* 733 928.4 3.90 4.31 
25-34 1.31 0.01* 314 454. 1 3.99 1.56 
35-44 2.61 0.01* 234 352.3 3.93 5.67 
45-64 2.98 0,41 608 639.0 0.63 0.00 

>6 5 2.90 0.43 342 376.8 0.87 2.24 

(b) FEMALES 

AGE f k OBSERVED ESTIMATED IZI-STAT X2 

1-4 2.97 1.05 134 111.7 0.65 1. 17 
5-14 0.67 0.45 744 937.4 3.52 1.51 
15-24 9. 11 0.01* 522 891. 1 8.87 2. 18 
25-34 4.20 0.79 198 171.4 0.66 7.38 
35-44 1.88 1.47 185 128.0 1.54 0.21 
45-64 4.04 0.45 481 600.7 2.07 2.14 

>65 0.89 2.97 357 173.8 3.95 1.34 

* instability of estimates 
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We are interested in the limiting form of distribution 
C16 3 as k tends to zero, having in mind that the p.g.f. of 
distribution C16) 

GCs^il+if/logCl + eCl-s)]}-1* 

the truncated distribution when k tends to zero is! 

,,, log{l+ï/log[l + él(l-sD]} 
lim G Cs) = 1-
k—»- 0 logíl + if/logCl + 0)} 

This distribution provided a good fit Call contacts] for all 
data sets for males and females aged 5 to 24 years, but when 
emergency contacts were excluded there was a poor fit for 
youngest males and females aged 25-34 and over 65 years. 

Based on these results we can conclude that any 
possible bias in recording the numbers of persons with zero 
contacts does not invalidate the models considered and, in 
general, there is a good agreement between p_ and pQ. 

5.4 MULTI-VARIATE DISTRIBUTIONS 

Let us now examine the expansion of the uni-variate 
models in Section 5.2 to take account of more than one type 
of contact, by considering muIti-variate versions of some of 
the above models. The models can be divided into two 
distinct groups; the observation of more than one type of 
contact over the same time period or of the same type of 
contact over more than one time period. 

Based on the ideas put forward in Section 5.2 and 
considering the limitations on the data, attention will be 
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confined to the two-parameter models which reproduced the 
uni-variate data relatively well. These models were based on 
the episodic structure of doctor-patient contacts and on the 
"proneness" of the patient to illness, for which equation 
(7) gives the general model. The specific models developed 
are based on the NB distribution and distribution [15) in 
Sect ion 5.2. 

5.4.1 BI-VARIATE MODELS FOR DIFFERENT TYPE OF CONTACTS OVER 
THE SAME TIME PERIOD 

Following the derivation of the NB model (9) we assumed 
that each episode results in only one contact. Expanding 
this assumption to two types of contacts the joint p.g.f. of 
the number of contacts per episode takes the form! 

F(s.,s_) = ps,+qs2 where p+q=l 

and the p.g.f. of the number of contacts is 

h(t,A,s,s2)=exp{-At[l-Cps.+qs2)]} 

and assuming A to vary according to a Gamma distribution the 
equivalent to equation (9} becomes! 

HCt,s1,s2) = {l+d)tp(l-s1}+0tqCl-s2:irk 

that can be writen as 

HCt, sDsil + Gjd-SjD + OjCl-Bj ) } _ k C18D 

The derivation of the probabilities and partial derivatives 

of model (18) is shown in Appendix 7(C). 
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The data were summarised in terms of the number of GP 
contacts against hospital out-patient contacts. Owing to the 
lack of cases in the non-zero hospital in-patient category 
already mentioned in Section 5.2, it was impossible to 
consider any bi-variate form including this type of contact. 
As in the uni-variate case we considered 7 categories for GP 
contacts, 0,1,...,6 or more and due to the data limitations 
for hospital out-patients just two categories, 0 and 1 or 
more contacts. The age/sex groupings were similar to those 
in Section 5.2 except we consider now the group 25-44 years 
which was previously divided in two groups. 

The results regarding the application of the bi-variate 
NB distribution to the data for all GP contacts and hospital 
out-patient contacts were most unsatisfactory; the chi-
square statistic was highly significant for most of the 
age/sex groups considered and the only adequate fit was 
obtained for females aged 45 to 64 years. Then we performed 
an identical analysis in relation to the data when contacts 
at the emergency department (Health Centre and hospital) are 
excluded and the resulting fits for the majority of the sub
groups, although not yet satisfactory, are nevertheless 
improved. In Table 5.14 are displayed the parameters 
estimates as well as the mean numbers of contacts of each 
type and the chi-square values with their respective degrees 
of freedom, for males and females respectively. Almost half 
of the hospital out-patient consultations are held at the 
emergency department and, in order to obtain an expected 
value of at least 5 for the cells corresponding to 1 or more 
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o u t - p a t i e n t c o n s u l t a t i o n s , f o r most o f t h e d a t a s e t s o n l y 

t h e o v e r a l l o u t - p a t i e n t c o n t a c t s were f i t t e d ; c o n s e q u e n t l y 

t h e number o f deg rees o f f r e e d o m a r e s i m i l a r o r o n l y 

s l i g h t l y g r e a t e r t h a n f o r t h e c o r r e s p o n d i n g u n i - v a r i a t e 

mode l ( t h e number o f p a r a m e t e r s h a v i n g i n c r e a s e d by o n e ) . 

TABLE 5.14 - PARAMETER ESTIMATES AND FITS FOR THE BIMARIATE NB DISTRIBUTION (IB) 
(GP ATTENDANCES AND HOSPITAL OUT-PATIENTS) 

(excluding consultations at the emergency department) 
(a) MALES 

A A 

MEAN NO. OF CONTACTS FIT 

AGE A A GP HOSPITAL x2 SIGNIFIC. 
GROUP "I <D2 k ATTENDANCES OUT-PATIENTS x2 D.F. LEVEL 

1-4 4.50 0.06 0.55 2.48 0.03 9.88 4 5% 
5-14 1.10 0.03 0.47 0.52 0.01 3.63 5 NS 
15-24 1.36 0.07 0.28 0.38 0.02 2.34 4 NS 
25-44 2.24 0.06 0.33 0.74 0.02 7.19 5 NS 
45-64 5.73 0.16 0.27 1.53 0.04 25.65 6 0.1% 
>65 5.73 0.12 0.30 1.72 0.04 11.17 5 57. 

(b) FEMALES 

A A 

MEAN NO. OF CONTACTS FIT 

AGE A A GP HOSPITAL 
X2 

SIGNIFIC. 
GROUP 01 02 k ATTENDANCES OUT-PATIENTS X2 D.F. LEVEL 

1-4 5.51 0.06 0.54 2.96 0.03 3.21 4 NS 
5-14 1.35 0.02 0.47 0,63 0.01 2.18 5 NS 
15-24 7.04 0.06 0.26 1.86 0.02 2.77 4 NS 
25-44 6.18 0.07 0.46 2.86 0.03 21.38 5 0.1% 
45-64 5.24 0.12 0,45 2.36 0.05 6.07 6 NS 
>65 4.60 0.04 0.42 1.95 0.02 15.16 4 1% 

We observe the improved f i t f o r most of the age groups, 

but s t i l l t he re i s not an adequate r e p r e s e n t a t i o n of the 

data f o r males in the 45-64 age group or f o r females i n the 

25-44 and over 65 age groups. We shou ld remark t h a t f o r the 

age groups whose data was adequate ly f i t t e d , t he re was good 
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agreement between the estimated distribution mean in the bi-
variate and uni-variate case, a fact not observed in 
relation to the remaining age groups. 

In view of these results we decided to consider other 
assumptions leading to the bi-variate form of distribution 
(15), the other two parameter distribution whose fits were 
satisfactory in the uni-variate case. To develop the 

correspondent bi-variate expansion for equation (15) the 
simplest form of the joint p.g.f. was considered: 

F[s1,s2)=FCs1D.FCs2) 

that is, the distribution of the number of contacts of one 
type per episode is independent of the other. Based on (14) 
the marginal p.g.f. are 

F . (s. )=l-m.log{1+Q.(1-s.)} and so 
2 

F ( S l , s 2 ) = f f { l - m . l o g [ l + 0 i C l - s i ) ] } 
i = l 

The j o i n t p . g . f . of the number of con tac t s i s 

2 
h ( t , A , s ) = e x p { - l t [ l - Tl {1-tn logCl+0 (1 -s ) ] } ] } 

i = l 

assuming X varies as before 

2 _k 
H(t,s) = {l+(Dt[l- [I {1-m log[l+<9.(l-s ))}]} * (19) 

i = l 

the marginal'' distributions being of the form (15) as 
expected. The probabilities and partial derivatives for 
estimating the variance-covariance matrix of the maximum 
likelihood estimates are shown in Appendix 7(D). It should 
be remarked that in contrast with the uni-variate form, for 
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which the parameters O and m were confounded, it is now 

possible to separate the parameters d> and m.(i"l*2) and to 

calculate estimates for the mean number of episodes given by 

k$t and the mean number of contacts of type T\ per episode 

as m.0.(i=l,2). Considering the data sets previously used 

for the bi-variate NB and in virtue of the data limitations 

we decided to set the parameters 9^ (i=l,2) equal to 1 

(similarly to the uni-variate case) and then equation (19) 

reduces to! 
2 -k 

H(t,s) = {l+d)t[l- n{l-">Hl°S[l+Cl-s .)]>]} (20) 
i=l 

The results regarding the fit of this distribution to 
GP attendances and hospital out-patients and the estimates 
for the parameters and respective standard errors are shown 
in Table 5.15. The corresponding estimates and their 
respective standard errors for the mean number of episodes, 
the mean numbers of contacts per episode and the mean number 
of each type of contacts as well as the correlation 
coefficient between the numbers of contacts of the two types 
are shown in Table 5.16. There was a marked improvement in 
the fits in relation to the bi-variate NB considered 
previously. For males there were only two significant chi-
square values at the 5% level in the 25-44 (the uni-variate 
distribution did not fit the data for GP attendances for the 
25-34 and 35-44 age groups) and 45-64 age groups, whilst for 
females the fit was inadequate only for those between 15 and 
24 years of age (the uni-variate distribution did not fit 
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TABLE 5.15 -PARAMETER ESTIMATES (AND STANDARD ERRORS) AND FITS FOR THE 
BI-YARIATE MODEL (20) APPLIED TO 

GP ATTENDANCES AND HOSPITAL OUT-PATIENTS 

(3) MALES 
GP HOSPITAL 

EPISODES ATTENDANCES OUT-PATIENTS FIT 

AGE A A 2 SIGNIFIC. 
GROUP k 0 "'1 *2 X" D.F. LEVEL 

1-4 1.16 1.88 1.45 0.0580 10.97 5 NS 
(0.20) (0.47) (0.013) (0.0055) 

5-14 40.0 0.012 1.44 0.0844 7.99 6 NS 
(1.0) (0.00084) (0.0010) (0.0083) 

15-24* 544.0 0.00089 1.25 0.121 9.03 5 NS 
(26.) (0.000091) (0.026) (0.011) 

25-44 2.18 0.312 1.33 0.0893 14.88 6 5Ï 
(0.89) (0.16) (0.025) (0.0087) 

45-64 0.924 1.22 1.27 0.0989 16.04 8 5Z 
(0.13) (0.22) (0.012) (0.0063) 

>65 0.999 1.35 1.15 0.0828 5.70 7 NS 
(0.18) (0.30) (0.013) (0.0069) 

x instability of estimates for k and 

<b> FEMALES 
GP HOSPITAL 

EPISODES ATTENDANCES OUT-PATIENTS FIT 

AGE A A 2 SIGNIFIC. 
GROUP k 0> "I m2 x1- D.F. LEVEL 

1-4 1.04 2.26 
(0.18) (0.59) 

1.34 
(0.012) 

0.0400 
(0.0047) 

5.34 4 NS 

5-14 6.68 0.0786 
(0.27) (0.0069) 

1.44 
(0.00081) 

0.0776 
(0.0079) 

6.59 6 NS 

15-24 0.465 4.54 
(0.052)(0.83) 

0.922 
(0.0058) 

0.0490 
(0.0035) 

25.66 7 0.1% 

25-44 0.814 7.35 
(0.068)(0.88) 

0.484 
(0.0022) 

0.0254 
(0.0015) 

12.16 9 NS 

45-64 0.888 2.20 
(0.11) (0.42) 

1.22 
(0.0080) 

0.0652 
(0.0038) 

2.85 8 NS 

>65 0.870 1.70 1.45 0.0499 5.38 5 NS 
(0.14) (0.41) (0.013) (0.0051) 

(c) FEMALES (excluding contacts dun ng pregnancy) 

15-24 0.743 2.32 
(0.097)(0.38) 

0.811 
(0.0085) 

0.0244 
(0.0028) 

17.31 5 IX 

25-44 1.02 1.93 
(0.15) (0,41) 

1.19 
(0,0090) 

0.0409 
(0.0033) 

7.12 7 NS 
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the data for GP attendances either]. Excluding the contacts 
during pregnancy (Table 5.15(c)) the fit for this age group 
improves, but the chi-square value is still significant at 
the 1% level, a similarly poor fit was observed for the uni
variate data for GP attendances. For this age group both 
including and excluding contacts during pregnancy, the 
largest discrepencies between the predictions based upon the 
model and the observed data concerns the number of persons 
with just one GP attendance and no hospital out-patient 
contacts (when considering all contacts 153 observed against 
114 predicted); if this group is excluded the deviations are 
no longer significant. The analysis of the corresponding 
data sets when the contacts at the emergency department are 
excluded may possibly give some explanation for this poor 
fit. When analysing the data excluding these contacts 
(Table 5.17(b)) the discrepancy becomes insignificant and 
the largest deviation appears in the group with 6 or more GP 
contacts and no hospital out-patient contacts (97 observed 
and 57 predicted). This leads us to the consideration of the 
specific type of GP contacts of a preventive nature (related 
for example to family planning practices) that increase 
considerably the overall number of contacts in this age 
group. Possibly in a further analysis of female contacts 
with the health services excluding these contacts this 
discrepancy may disappear. As shown in Table 5.15 there were 
problems in fitting the data for males in the 15-24 year age 
group, the estimate for parameter <D tending to zero with k 
becoming very large while the estimates of n^ and m^ were 
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quite stable. Despite this instability the estimates for the 
mean numbers of GP and out-patient contacts in Table 5.16 
are similar to those obtained in the uni-variate 
distributions and the model fitted the data. The standard 
errors of the estimates of the parameters of the model tend 
to be large in relation to the corresponding estimates 
themselves and in some cases they are of the same order of 
magnitude. Reference to Table 5.16 shows that the mean 
number of episodes and contacts per episode vary 
considerably in the various age groups. The young of both 
sexes and females in the child-bearing ages have the highest 
average number of episodes, followed by those over 45 years 
and the lowest numbers of episodes were found for males 
between 5 and 44 years and for females 5 to 14 years. When 
contacts during pregnancy are excluded, the average number 
of episodes for females between 15 and 24 years falls to a 
smaller amount than the corresponding number for those aged 
25-44 years; both results are higher than the corresponding 
for males in the same age groups. The estimates for the mean 
numbers of contacts per episode are rather similar for the 
various age groups and, as expected, they are considerably 
higher for GP attendances than for hospital out-patient 
contacts . 

The estimates for the mean number of contacts, of the 
two types reflect the features of the observed data. In 
relation to GP contacts the similar figures reported for 
the young of both sexes, the higher number of contacts for 
females over 45 years compared to males of the same age and 
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TABLE 5.16 - ESTIMATES OF MEANS AND CORRELATION COEFFICIENT 
BASED ON THE BIVARIATE MODEL C 20 D APPLIED TO 

GP ATTENDANCES AND HOSPITAL OUT-PATIENTS 
(a) MALES 

MEAN NOS. OF CORRELATION 
MEAN NO. CONTACTS PER MEAN NO. OF COEFFICIENT 

OF EPISODE CONTACTS NO.CONTACTS 
EPISODES  

AGE GP HOSP. GP HOSP. 
GROUP ATTEND. OUT-PAT ATTEND. OUT-PAT. 

1-4 2.18 1.45 0.0580 3.16 0.126 0. 26 
(0.50) (0.01) (0.005) (0.73) (0.03) 

5-14 0.486 1.44 0.0844 0.701 0.0410 0. 18 
CO .031) (0.001) (0.008) (0.045) (0.005) 

15-24 0.482 1.25 0.121 0.604 0.0583 0. 19 
(0.045) (0.03) (0.011) (0.056) (0.008) 

25-44 0.681 1.33 0.0893 0.909 0.0608 0. 20 
(0.32) (0.025) (0.009) (0.43) (0.030) 

45-64 1.12 1.27 0.0989 1.42 0.111 0 29 
(0.19) (0.012) (0.006) (0.24) (0.020) 

>65 1.35 1.15 0.0828 1.55 0.112 0 26 
(0.28) (0.013) (0.007) (0.33) (0.026) 

(b) FEMALES 
MEAN NOS. OF CORRELATION 

MEAN NO. CONTACTS PER MEAN NO. OF COEFFICIENT 
OF EPISODE CONTACTS NO.CONTACTS 

EPISODES  
AGE GP HOSP. GP HOSP. 
GROUP ATTEND. OUT-PAT ATTEND. OUT-PAT. 

1-4 2.34 1.34 0.0400 3.15 0.0938 0. 23 
(0.56) (0.012) (0.0047) (0.76) (0.025) 

5-14 0.525 1.44 0.0776 0.757 0.0407 0. 18 
(0.042) (0.0008) (0.008) (0.060) (0.053) 

15-24 2.11 0.922 0.0490 1.94 0.103 0 32 
(0.36) (0.006) (0.004) (0.34) (0.019) 

25-44 5.98 0.484 0.0254 2.90 0.152 0 27 
(0.69) (0.002) (0.015) (0.34) (0.019) 

45-64 1.96 1.22 0.0652 2.39 0.127 0 28 
(0.34) (0.008) (0.004) (0.42) (0.023) 

>65 1.48 1.45 0.0498 2. 14 0.0738 0 24 
(0.33) (0.013) (0.005) (0.48) (0.018) 

(c) FEMALES (excluding contacts during pregnancy) 
15-24 1.72 0.811 0.0244 1.40 0.0421 0.17 

(0.28) (0.009) (0.003) (0.22) (0.008) 
25-44 1.97 1.19 0.0409 2.35 0.0807 0.22 

(0.38) (0.009) (0.003) (0.45) (0.017) 
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the contrast between males and females in the 15-24 and 
25-44 age groups are all present, even when contacts during 
pregnancy are excluded. In relation to hospital out-patient 
consultations and when excluding contacts during pregnancy 
there is little difference in terms of sex, slightly higher 
figures were found for youngest and oldest males compared 
with females of the same age. 

The correlation coefficient between the numbers of 
contacts of the two types are all positive Ca consequence of 
the form of the model), varying between 0.17 and 0.32. As 
remarked by Ashford and Hunt C1974) this positive 
association reflects the episodic structure of the model and 
does not invalidate the assumption that the number of 
contacts of the two types are independent for a given 
episode of illness. 

As already mentioned we performed an identical analysis 
in relation to the data when contacts at the emergency 
departments [Health Centre and hospital) are excluded. In 
this way the number of hospital out-patient contacts is 
greatly reduced, because we know that the majority of 
hospital consultations are performed at this department 
[Chapter 4). Nevertheless, there are important aspects of 
the model, as for instance its episodic structure and the 
comprehensive way of looking at the patient behaviour in 
relation to the health services, that we would like to test. 
On the other hand for planning purposes it would be 
important that the model would apply successfuly in either 
circumstance, given that the emergency services are Cat 
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least in relation to primary care) almost completely 
separated from surgery attendances, although the patient 
often will resort to either for similar episodes of ill-
health. The corresponding results to those in Tables 5.15 
and 5.16 when excluding contacts at the emergency 
departments are shown in Tables 5.17 and 5.18. As expected, 
the degrees of freedom are in this case reduced in virtue of 
the reduced number of expected (observed) hospital out
patient consultations. We observe that in this case the 
model does not provide an adequate fit for the young of both 
sexes nor for females in the 15-24 age group, the respective 
chi-square values being highly significant. This poor fit 
is, for all the three data sets, a reflection of the large 
deviations between the observed and predicted values for the 
group of 6 and more GP contacts and no out-patient 
consultations. The common characteristic in these data sets 
is the high number of consultations for preventive purposes 
conforming to a previously determined scheme that has a 
character of a "non-ilnness" event. It is curious to find 
that this inadequacy of the model is shown only when the 
contacts at the emergency department are excluded and not 
when all contacts are considered. Possibly the inclusion of 
this type of contact (preventive nature) does not correspond 
to the hypothesis underlying this model. As before, the 
standard errors of the parameters are for some data sets of 
the same order as the estimates themselves. 

Comparing the results in Table 5.18 with those in 
Table 5.16 there are some interesting points that deserve 
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TABLE 5.17 - PARAHETER ESTIMATES (AND STANDARD ERRORS) AND FITS FOR THE 
BIVARIATE MODEL (20) APPLIED TO 

GP ATTENDANCES AND HOSPITAL OUT-PATIENTS 
(excluding contacts at the emergency departments) 

(a) MALES 

GP HOSPITAL 
EPISODES ATTENDANCES OUT-PATIENTS FIT 

AGE A A A A 9 SIGNIFIC. 
GROUP k $ "I m_ X" D.F. LEVEL 

1-4 0.983 1.41 
(0.21) (0.41) 

1.44 
(0.0024) 

0.0304 
(0.0054) 

16.09 3 IX 

5-14 19.9 0.022 
(1.3) (0.0025) 

1.17 
(0.034) 

0.0455 
(0.0066) 

0.44 4 NS 

15-24 2.05 0.304 
(0.51) (0.070) 

0.586 
(0.015) 

0.0453 
(0.062) 

2.31 3 NS 

25-44 0.900 0.809 
(0.16) (0,14) 

0.966 
(0.022) 

0.0402 
(0.0057) 

9.12 4 NS 

45-64 0.493 4.63 
(0.057) (0.75) 

0.569 
(0.0049) 

0.0282 
(0.0024) 

0.68 7 NS 

>65 0.575 9.83 
(0.081) (1.9) 

0.250 
(0.0027) 

0.0101 
(0.0012) 

2.73 5 NS 

(b) FEMALES 

GP HOSPITAL 
EPISODES ATTENDANCES OUT-PATIENTS FIT 

AGE 
X2 

SIGNIFIC. 
GROUP k 0> ffll m2 X2 D.F. LEVEL 

1-4 0.985 1.41 
(0.21) (0.40) 

1.44 
(0.0023) 

0.0269 
(0.0051) 

26.49 3 0.1Z 

5-14 2.76 0.241 
(1.9) (0.17) 

0.939 
(0.027) 

0.0215 
(0.0038) 

1.77 4 NS 

15-24 0.472 1.95 
(0.058)(0.35) 

1.44 
(0.0029) 

0.0185 
(0.0032) 

36.36 4 0.1Z 

25-44 0.709 7.72 
(0.066)(1.08) 

0.486 
(0.0025) 

0.00867 
(0.00086) 

9.09 5 NS 

45-64 0.714 3.27 
(0.081)(0.57) 

0.954 
(0.0060) 

0.0323 
(0.0024) 

6.54 7 NS 

>65 0.692 3.54 
(0.10) (0.77) 

0.754 
(0.0073) 

0.0102 
(0.0016) 

7.67 4 NS 
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TABLE 5.18 - ESTIMATES OF MEANS AND CORRELATION COEFFICIENT 
BASED ON THE BIVARIATE MODEL ¢20) APPLIED TO 

GP ATTENDANCES AND HOSPITAL OUT-PATIENTS 
(excluding contacts at the emergency department) 

Ca) MALES 
MEAN NOS. OF CORRELATION 

MEAN NO. CONTACTS PER MEAN NO. OF COEFFICIENT 
OF EPISODE CONTACTS NO.CONTACTS 

EPISODES  
AGE GP HOSP. GP HOSP. 
GROUP ATTEND. OUT-PAT ATTEND. OUT-PAT. 

1-4 1.39 1.44 0.0304 2.00 0.0423 0.18 
CO.37) (0.002) CO.005) CO.54) ¢0.014) 

5-14 0.437 1.17 0.0455 0.511 0.0199 0.12 
CO.046) CO.034) CO.007) ¢0.054) ¢0.035) 

15-24 0.624 0.586 0.0453 0.365 0.0283 0.10 
¢0.15) ¢0.015) ¢0.006) ¢0.091) ¢0.008) 

25-44 0.728 0.966 0.0402 0.704 0.0293 0.15 
¢0.13) ¢0.022) ¢0.006) ¢0.13) ¢0.007) 

45-64 2.29 0.569 0.0282 1.30 0.0645 0.23 
¢0.36) ¢0.005) ¢0.002) ¢0.21) ¢0.012) 

>65 5.65 0.250 0.0101 1.41 0.0573 0.18 
(1.1) ¢0.003) ¢0.001) ¢0.26) ¢0.013) 

¢0) FEMALES 
MEAN NOS. OF CORRELATION 

MEAN NO. CONTACTS PER MEAN NO. OF COEFFICIENT 
OF EPISODE CONTACTS NO.CONTACTS 

EPISODES  
AGE GP HOSP. GP HOSP. 
GROUP ATTEND. OUT-PAT ATTEND. OUT-PAT. 
1-4 1.39 1.44 0.0269 2.01 0.0374 0.17 

¢0.37) (0.002)(0.0051) ¢0.54) ¢0.012) 
5-14 0.665 0.939 0.0215 0.625 0.0143 0.08 

¢0.47) ¢0.027) ¢0.004) ¢0.44) ¢0.010) 
15-24 0.919 1.44 0.0185 1.33 0.0170 0.15 

¢0.16) ¢0.003) ¢0.003) ¢0.23) ¢0.0041) 
25-44 5.48 0.486 0.00867 2.66 0.0475 0.16 

CO.73) CO. 003) (0.0009)(0. 36) ¢0.0078) 
45-64 2.34 0.954 0.0323 2.23 0.0754 0.23 

¢0.38) ¢0.006) ¢0.002) ¢0.36) ¢0.013) 
>65 2.45 0.754 0.0102 1.85 0.0249 0.13 

¢0.50) ¢0.007) ¢0.002) ¢0.38) ¢0.0064) 
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our attention. Firstly, there is the decrease in the 
correlation coefficients between the number of contacts of 
the two types for all the age/sex groups, and for some of 
these groups (particularly for the 45-64 and 65 and over age 
groups for both sexes) the unexpected increase in the number 
of episodes. The decrease in the correlation coefficients 
was more or less expected as a reflection of the lesser 
degree of linkage between the the two types of contact. It 
is a fact that some GP surgery attendances could generate a 
contact at the hospital emergency department or the other 
way round. The increase in the number of episodes might also 
be a result of the same phenomenon. In general, the model 
gives an adequate fit in both situations, although it seems 
more appropriatly considered as a comprehensive model, since 
it is based in an episodic structure and therefore the 
exclusion of some specific contacts, unless they refer to 
the same episode of ilnness, does not seem appropriate. 

5.4.2 BI-VARIATE MODELS FOR THE SAME TYPE OF CONTACT OVER 
MORE THAN ONE TIME PERIOD 

The models developed refer in general to n non-overlap
ping time periods, but we will use the models considering 
just two non-overlapping time periods. As in Section 5.4.1 
only two models were developed, the multi-variate form of 
the NB distribution and a multi-variate form of distribution 
C15D. Following the episodic structure of doctor-patient 
contacts, the joint p.g.f. of the number of episodes in n 
non-overlapping time periods (t^ i=l,...,n) is the general 
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form of equation (6) in Section 5.2 

n n 
h(A, t ,s )= Í7 e x p { - A t . ( l - F ( 8 . ) ) } o exp{- X I t ( 1-FCs ) ) } 

- ~ i = l 1 i=l 

where F(s.) is the p.g.f. of the number of contacts per 
episode in t.. Assuming X varies within the population of 

patients, the p.g.f. of the number of contacts in the n time 

periods becomes 

Hct,sj={i+(pz t.ci-FCs m 
~ ~ i=l 

-k (21) 

In the derivation of the NB model we assumed that one 
episode gave rise to only one contact and so F(s1)=si and 

based on (21) 
n -k 

HCt,s} = {l+d>2; t (1-8,)} (22) 
~ ~ i=l 

a multi-variate form of the NB distribution. 

In the derivation of the second model (15) we assumed 

that the number of contacts per episode followed a modified 

Log distribution, that is for time period i 

F (si) = l-mlog{ 1 + 0(1-3^} 

and substituting in (21) gives 
n -k 

H(t,s) = {l+(PZ t (mlog{l+0(l-s )>)> (23) 
i=l 

the multi-variate form of distribution (15) for the same 

type of contact over n time periods. We should remark that, 

as in the uni-variate form (15), the parameters <t> and m are 

confounded. 
In both models the uni-variate marginal distributions 

are the same with identical parameters and consequently the 
means are also the same. We have considered two time periods 
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each of six months duration, from January to June [Winter 
and Spring) and from July to December (Summer and Autumn). 
As mentioned in Chapter 4 there were differences in the use 
of the primary care services between these periods in some 
age groups, and it was not surprising that the results 
regarding the fit of model (22) were in general most 
unsatisfactory, with the values of the chi-square statistic 
being highly significant either considering the data for all 
contacts or excluding those contacts relating to the 
emergency services. 

The results of fitting model C23J for all GP contacts 
and of excluding those at the emergency department are shown 
in Tables 5.19(a) and (b). In general the model seems more 
appropriate to represent the data for males than for 
females, providing the worst fit for the youngest both 
sexes. The fits are similar whether or not the contacts at 
the emergency department are included. Although we have 
considered the same age/sex groups (in comparison with 
previous results) it should be remarked that the poor fit 
for females in the 25-44 age group is due to those aged 25 
to 34 years, since the model gave an adequate fit in the 
35-44 age group, with means of 1.26 and 1.15 respectively. 

Analysing the data for some age groups the poor fit was 
not surprising, since in the second period there was a lower 
usage of the health services, whilst the model is based on 
constant contact rates in the two time periods. 
Nevertheless, with slight modifications of model (23) we can 
allow for a different rate parameter À for each period, the 
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TABLE 5,19(3) - ESTIMATED MEANS AND FIT FOR DISTRIBUTIONAL FORM (23) 
GP ATTENDANCES OVER TWO NON-OVERLAPPING EQUAL TIME PERIODS 

MALES FEMALES 

AGE MEAN NO. 
<2 

SIGNIF. MEAN NO. 
<2 

SIGNIF. 
GROUP ATTENDANCES <2 D.F. LEVEL ATTENDANCES <2 D,F, LEVEL 

1-4 1.44 50 .44 21 0.1% 1.62 57 .07 24 0.1% 
5-14 0.35 11 .70 10 NS 0.39 10 .91 14 NS 
15-24 0.30 19 .43 9 5% 0.94 55 93 28 1% 
25-44 0.48 22 ,22 14 NS 1.41 54 12 36 5% 
45-64 0.76 25 .28 25 NS 1.23 56 07 36 17. 
>65 0.81 13 ,75 19 NS 1.00 36 10 24 NS 

TABLE 5.19(b) - ESTIMATED MEANS AND FIT FOR DISTRIBUTIONAL FORM (23) 
GP ATTENDANCES OVER TWO NON-OVERLAPPING EQUAL TIME PERIODS 
(exc lud ing contac ts a t the emergency department) 

MALES FEMALES 

AGE MEAN NO. 
X2 

SIGNIF. MEAN NO. SIGNIF. 
GROUP ATTENDANCES X2 D.F. LEVEL ATTENDANCES X2 D.F. LEVEL 

1-4 1.18 61.63 18 0.1% 1.42 63.02 19 0.1% 
5-14 0.26 10.44 10 NS 0.31 5.69 10 NS 
15-24 0.19 17.33 7 22 0.85 56.01 25 0.1% 
25-44 0.36 17.24 12 NS 1.29 49.80 34 5% 
45-64 0.66 37.21 24 5% 1.12 44.78 34 NS 
>65 0.70 15.41 16 NS 0.89 41.25 22 1% 

d i s t r i b u t i o n of the number of con tac t s per episode in both 

pe r i ods being i d e n t i c a l . Assuming t h a t the r a te parameter in 

the second p e r i o d i s ob ta ined by m u l t i p l y i n g the r a te 

parameter in the f i r s t p e r i o d by a cons tan t a, the model 

takes the fo rm! 

H C t , s ] = [ l + ( i ) m t 1 l o g { l + e C l - s 1 ) } + ( I ) m a t 2 l o g { l + 0 C l - s 2 ) } ] " k ( 2 4 ) 

When t h i s model i s a p p l i e d to the data we observe from 

Tables 5 .20(a) t h a t t h i s hypothes is i s more r e a l i s t i c than 

the p rev ious one and a s i g n i f i c a n t ch i - square va lue at the 
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TABLE 5.20(3) - ESTIMATED MEANS AND FIT FOR DISTRIBUTIONAL FORM (24) 
GP ATTENDANCES OVER TWO NON-OVERLAPPING EQUAL TIME PERIODS 

MALES FEMALES 
MEAN NO. 

X2 
SIGNIF. MEAN NO. SIGNIF. 

AGE ATTENDANCES X2 D.F. LEVEL ATTENDANCES X2 D.F. LEVEL GROUP (1) (2) (1) (2) 
1-4 1.84 1.08 23.67 21 NS 2.10 1.20 14,82 20 NS 
5-14 0.37 0.33 10.79 9 NS 0.40 0.35 4.51 12 NS 15-24 0.31 0.28 16.04 8 5% 1.02 0.86 42.61 26 57. 

25-44 0,50 0.45 22.74 14 NS 1.49 1.33 47.68 35 NS 
45-64 0.82 0,69 25.23 24 NS 1.31 1.15 44.37 35 NS 
>65 0.84 0.78 11.96 17 NS 1.03 0.97 34.14 22 5% 

TABLE 5.20(b) - ESTIMATED MEANS AND FIT FOR DISTRIBUTIONAL FORM (24) 
GP ATTENDANCES OVER TWO NON-OVERLAPPING EQUAL TIME PERIODS 
(excluding contacts at the emergency department) 

MALES FEMALES 

MEAN NO. i SIGNIF. MEAN NO. SIGNIF. 
AGE ATTENDANCES X" D.F. LEVEL ATTENDANCES X2 D.F. LEVEL 
GROUP (1) (2) (1) (2) 
1-4 1.60 0.81 24.05 15 NS 1.96 0.96 19.18 19 NS 
5-14 0.28 0.24 6.25 8 NS 0.34 0.29 2.52 9 NS 
15-24 0.20 0.18 16.02 6 27. 0.97 0.74 41.10 26 5% 
25-44 0.40 0.33 15.16 11 NS 1.38 1.19 40.79 31 NS 
45-64 0.74 0.56 22.08 22 NS 1.20 1.03 39.13 32 NS 
>65 0.73 0.66 13.07 15 NS 0.93 0.85 34.85 20 57. 

(1) January to June 
(2) July to December 

5% level was found for only 3 groups. Similar results were 

obtained in Table 5.20(b). For all age groups and 

particularly., for the youngest strata in both sexes we note 

the decrease in the mean number of attendances in the second 

time period (Summer and A u t u m n ) . 

Although this model seems adequate to represent the 

data, still we can try to improve the fit in relation to 
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females in the 15-24 and over 65 year age groups. In order 
to allow for different means in the two time periods another 
hypothesis can be tested by considering the rate parameter A 
constant and the distribution of the number of contacts per 
episode of the same form but with different parameters in 
the two time periods. Then the p.g.f. of the number of 
contacts per episode in period t.(i=l,2) is 

F(si3=l-m.log[l+ei(l-siD] 
and the model will be 

2 _k 
H(t,s)=[l + d> Z m.t.log{l+0,(l-s.)}) (25) 

i=l 

The probabilities and partial derivatives for estimating the 
variance-covariance matrix of the maximum likelihood 
estimates are shown in Appendix 7(E). 

As in the previous two models (23) and (24), the 
difference between models (24) and (25) is an additional 
variable that again can provide a more adequate fit 
regarding the data for females in the 15-24 and over 65 age-
groups. The model (25) was tested for these two data sets 
and the resulting chi-square values were not significant for 
females over 65 years when considering all contacts nor in 
the 15-24 age group when emergency contacts were excluded. 
For the first age group the mean numbers of attendances in 
both periods were similar to those in Table 5.20(a) and for 
the second they were slightly changed in relation to those 
in Table 5.20(b) (0.96 and 0.75 for the two time periods 
respect ively). 
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In general, the data for most of the age/sex groups is 
inadequate to support a five-parameter model, and we think 
that model ¢24) is the most appropriate to represent the 
data for this type of contact in two time periods. The two-
parameter model C 22) based on the NB distribution and the 
three-parameter model C 23 J only gave an adequate fit for the 
data sets for which there was little difference in demand in 
the two periods, but this is not true for the majority of 
the age/sex groups. Given the reduced number of hospital 
out-patient contacts, the data regarding this type of 
contact was manifestly insufficient to test the model. 

5.5 GENERAL COMMENTS AND APPLICATIONS 

The general assumption underlying the construction of 
the mathematical models for the number of doctor-patient 
contacts presented in this chapter is based on the concept 
of an episode of ill-health. This approach seems to apply 
either to contacts of a preventive nature [vaccinations,...) 
or to illness-related contacts. In the application of the 
various models there was no differentiation between these to 
types of contact. Further these episodes of ill-health are 
supposed to arise as events in a completely random process. 
Although there can be some fluctuations in the rate 
parameter of the process related to seasonal effects, as we 
are averaging over the whole year this assumptiom seems 
realistic. Another assumption is that individuals differ in 
relation to their susceptibility to ill-health, leading to 

339 



the existence of a distribution of the rate parameter of the 
process. The basic structure of the models conforms to these 
two premises. Several hypothesis were advanced in relation 
to the distribution of the number of contacts per episode. 
In the various analyses it was assumed that the "end-
effects" balance, that is, the contacts generated by 
episodes begining before the survey year compensate for 
contacts after the end of the survey year generated by 
episodes appearing towards the end of the year. 

Considering the uni-variate case we found that 
distributions arising from several distinct hypothesis 
concerning the distribution of the number of contacts per 
episode fitted the data equally well. The NB distribution 
Cwith only two parameters] provided an equal number of good 
fits as other models involving more than two parameters. 
Distribution C163 seemed most appropriate to represent the 
data when we considered only surgery attendances, excluding 
the contacts held at the emergency department. However when 
we consider the bi-variate generalisations of these two 
distributions [given the limitations of the data only these 
two distributions were applied) the NB distribution did not 
fit the data. It seems that the hypothesis underlying the NB 
concerning the distribution of contacts per episode (that 
each episode gives rise to just one contact) does not apply. 
On the other hand, the bi-variate form of distribution (16) 
given by expression (20) (where it was assumed that the 
number of contacts per episode follows a modified 
logarithmic distribution) fitted the data for most of the 
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age/sex groups, with only a significant discrepancy for 
females aged 15 to 24 years. This could be due to the fact 
that we were including contacts during pregnancy, but even 
when these contacts were excluded the chi-square test was 
still significant at the 1% level. In relation to males of 
the same age (for which the distribution fitted the data), 
we believe that this can be due to preventive contacts 
concerning family planning (which usually follow a pre
determined squeme). 

Another assumption in model (20) is that the random 
variables from which the numbers of contacts are obtained 
are independently distributed. This implies for a given 
subject the independence of the number of episodes in non-
overlapping time periods, of the number of contacts of a 
given type arising from successive episodes and the number 
of contacts of different types generated by the same 
episode. It can be argued that the actual process of patient 
care contradicts the last assumption of indépendance. 
Usually there must be a GP contact before an hospital out
patient consultation, nevertheless the model under the 
hypothesis of independence provided a reasonable description 
of our data, thus it seems that the hypothesis is realistic. 
As demonstrated by Hunt (1974) other forms for the 
distribution of contacts per episode can be adopted if the 
hypothesis of independence of the numbers of contacts of 
different types generated by the same episode is abandoned, 
still retaining the same uni-variate marginals. However, we 
suspect that an enlarged data set would refute both 
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hypotheses, although in this respect the model used has the 
merit of simplicity. Another aspect of the model (20) is the 
fact that it does not apply as successfuly to a specific 
type of service, at least for some of the groups considered. 
This was tested by its application to patient contacts when 
we excluded those held at the emergency departments at the 
Health Centre and the hospital, despite the fact that the 
uni-variate form C16 D fitted all sets of data when we 
excluded the contacts at the emergency department. On the 
other hand, it seems that when we exclude the contacts 
during pregnancy CGP and hospital out-patient) the model is 
adequate. Based on these results we can conclude that the 
model does not necessarily apply to a specific service, 
although it is adequate to represent the data when the 
contacts for maternity care are excluded. This particular 
aspect remains to be tested for other specialties that could 
be defined both at the primary care level and at specialized 
hospital level. When the contacts at the emergency are 
excluded the reason why the model is a poor fit for some age 
groups, is the fact that we are "breaking" the episodic 
structure of the model, in the sense that contacts for the 
same episode are included for one type of contact (GP) but 
excluded for the other (hospital out-patient) or the other 
way round. On the other hand, this does not happen when the 
contacts for a specific specialty such as maternity care are 
excluded. 

In all the analyses we have studied the distribution of 

the number of contacts within various age/sex groups, and in 
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the bi-variate case we had to aggregate two of the groups 
considered in the uni-variate case. Having in mind the bi-
variate distribution we tried to group further the data in 
order to consider not only the two categories, 0 and 1 or 
more hospital out-patients, but at least three categories. 
Then the age groups 1-14, 15-34, 35-54 and 55 and over were 
considered both in the uni-variate and bi-varite case. As we 
suspected given the heterogeneity of the data, in neither of 
the cases did the model provide an adequate fit, except for 
the oldest age group. The consequent choice of the age 
groups in the bi-variate case followed a similar pattern to 
that presented in the uni-variate case. The results reflect 
the different usage patterns in terms of age and sex, which 
confirms the sub-division choosen. Besides the differences 
emerging from this sub-division, we would want to test 
further other personal and environmental characteristics 
which are believed to influence strongly the use of health 
services, for instance social class or geographical access. 
We can add that the NB distribution provided an adequate fit 
for the two data sets, the population with good 
accessibility conditions and those with bad accessibility 
conditions, considering all doctor-patient contacts. Never
theless, if we were to test any distribution considering 
further sub-divisions of the data in terms of age and sex, 
an appropriate enlarged data set would be needed (for 
instance at district level) and the consequent analysis 
would be much more informative. 

One important application of this model is the 
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prediction of changes in the usage of services that can be 
related to the parameter values. In the form C14J is 
difficult to interpret the changes in the distribution in 
relation to changes in the parameters. As Hunt C1974) has 
shown the previous form C14] for the ith type of contact 

F1Cs1D=l-milog{l+0i(l-si)} 

can be re-written as 

FiCsiD=Cl-Pi)+Pi 
logil-Cl-u^s^ 

logCi^) 

where 
and 

= C1-P.H 
logCl/u^ r=l 

I Cl-ui]r-^-

Pi = milog(l+ 6^ 

u1=l/[l+e13 , P^O , u^l 

In this form the parameter p. represents the 
probability that an episode results in at least one contact 
and the parameter u. is related to the distribution of the 
number of contacts per episode, given that there is at least 
one. Since in model C 20 3 the parameters 0.(1=1/23 were 
constrained to be 1, u. is constant and only changes in p. 
can be considered. A change in this parameter will 
correspond to a change in the tendency of the individual to 
consult by means of this type of contact. The greater the 
value of p., the more likely the doctor will be consulted 
and the reverse for a decrease in p.. Given that this 
parameter only appears in the form pi in the mean number of 
contacts of type i: 

meanCtype i 3 : 
kd>p1C 1 - u ^ 

i ^ logC 1 / u ^ 

344 



changes in this parameter value result in a direct increase 
or decrease in the use of the health services for this type 
of contact. Given the actual contact rate of 1622 per 1000 
population a 10% increase in p. will raise the total number 
of GP contacts per 1000 population to 1784 and a similar 
decrease in p. will correspond to 1460 contacts per 1000 
population. 

Another important application of the model concerns the 
distribution of GPs in the health units existing in the of 
Ribeira de Pena. By the time the survey was undertaken as we 
have seen in Chapter 4 the distribution of GPs between the 
two health units was unbalanced in terms of the size of 
population they are intended to serve. Based on the age/sex 
contact rates given by the model we can estimate the number 
of GP contacts for the population of the seven parishes and 
predict the effect of a more adequate distribution of GPs 
that would reflect an alteration in the accessibility of 
care, as for instance the creation of two Health Posts in 
1986 in the two parishes with worst accessibility, Canedo 
and Alvadia. In Table 5.21 we can observe the predicted 
number of contacts Cincluding and excluding emergency 
services) per 1000 population in the seven parishes. Based 
on the predictions of the model and having in mind that they 
do not reflect the different accessibility conditions [the 
predictions refer to an average value of accessibility 
within the community) we can estimate the demand for GP care 
that will be manifest in each of these parishes based on the 
actual population size, assuming that the age/sex structure 
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TABLE 5.21 - PREDICTED NUMBER OF GP CONTACTS PER 1000 
RESIDENTS IN THE SEVEN PARISHES 

PARISH PREDICTED PREDICTED 
CALL CONTACTS] (EXCLUDING EMERG. CONT . ) 

ALVADIA 1526 1265 
CANEDO 1626 1354 
CERVA 1611 1309 
LIMÕES 1634 1358 
SALVADOR 1633 1339 
S.MARINHA 1622 1313 
S.ALEIXO 1657 1366 

ALL 1622 1328 

of the actual population does not vary substantially (if the 
changes in the population structure are considerable we can 
always use the age/sex parameters in the model for the 
actual predictions]. Moreover, taking into account the fact 
that the actual consultation rate in the two parishes is 
substantialy lower than that predicted (1126 and 735 
consultations per 1000 residents in Alvadia and Canedo 
respectively], we can expect an increase of between 33% and 
36% in the number of consultations for the residents in 
Alvadia and a correspondent increase in Canedo of between 
109% and 121%. The two values indicated were obtained by 
excluding and including the contacts at the emergency 
department, since it is possible that some of the 
consultations actually take place at the new Health Posts 
rather than at the emergency department at the Health 
Centre. This expected increase in demand at the new health 
units corresponds to an actual decrease between 6% and 7% in 
the number of consultations at the health centre by the 
residents in these two parishes. 
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6. COMPARISON WITH OTHER SURVEYS 
MORBIDITY PATTERNS AND HEALTH SERVICES USAGE 

We now compare our results with other studies of the 
utilization of the health services. Our main concern is the 
delivery of primary care, the most important task of the 
NHS. It may appear strange that most of the results 
available for comparison cover the experience of a foreign 
country and that little comparative data exists within 
Portugal, but financial and cultural factors are a major 
obstacle to similar studies in other parts of our country. 
The comparable Portuguese data about the usage of primary 
care services deals with a reduced range of observations 
(usually the GP's personal register) over a short time 
period Cone to three months] with the main objective of 
evaluating the work performed rather than the care delivered 
to patients and to the community generally. 

The only large-scale study on the consumption of health 
services in Portugal is the "Inquérito Nacional de Saúde -
INS/83" (National Health Inquiry) which is a household 
survey based on a 1 in 300 sample of households taken from 
the 1981 National Census. This survey is progressively 
covering the whole country, although until now the only 
published results refer to the information collected during 
1983 in the Lisbon Metropolitan Area. The corresponding 
results for the central region of the country are currently 
being processed but are not yet published. The information 
available refers to a collection of items regarding the 
personal characteristics of the interviewed, as well as 
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health-related questions about incapacity, morbidity and the 
use of the health services during the last three months. 
Information is also collected about the incidence and 
prevalence of certain major diseases. Considering the very 
different data collection methods for the two surveys, the 
Ribeira de Pena survey and the INS, together with the fact 
that the first region is predominantly rural and the second 
urban, we can expect considerable differences when the 
results of the two surveys are compared. Even so we will use 
the information given in the INS/83 to focus on some 
particular aspects of the delivery of health care in the two 
regions concerned. 

In contrast with Portugal, there is a considerable 
amount of information on patterns of health services usage 
within the NHS in England and Wales, where the concept of 
general practice is well established. The most relevant 
nation-wide information is unquestionably that from the 
three National Morbidity Surveys for 1958, 1970/71 and 
1980/81. The third National Morbidity Survey CNMS3) for 
1980-1981 is the primary source of information used to 
compare our results for two fundamental reasons. The first 
and most important is that an identical classification of 
diseases was used in both surveys, allowing a direct 
comparison not only in terms of the 18 main chapters of the 
ICHPPC-2 but also on each single rubric. The second refers 
the choice of the age groups used in the tabulations 
presented that are similar to those we used in Chapter 4. 
Nevertheless, we were forced to introduce slight 
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modifications in relation to the previous results to take 
account of the fact that in the NMS3 the tabulations refer 
to person-years at risk Cthat is, every patient in the NMS3 
study receives a weight corresponding to the period of time 
of registration), whilst in our survey this period 
corresponds to the interval of time the person lived in the 
community during the survey year. The information on the 
date the person joined or left the community was then used 
to calculate the "resident-years at risk" by multiplying the 
number of residents by their corresponding residential 
period and dividing by 365. In relation to the results 
presented in Chapter 4 we have made slight modifications 
that refer mostly to the youngest age group (those born 
during 1983 are now included in the first age group 0-4 
years) and for the oldest age group (persons who died during 
the survey year that are predominantly in the oldest 
stratum, those 65 and over, which is now separated in two, 
65-74 years and 75 and over). In Table 6.1 we present the 
survey population in terms of age and sex as given by 
"person years at risk". 

TABLE 6.1 - SURVEY POPULATION - "PERSON YEARS AT RISK" 

AGE 
SEX 0-

4 
5-

14 
15-

24 
25-
44 

45-
64 

65-
74 

75 OR 
MORE 

" ALL 

MALES 
FEMALES 
ALL 

398 
397 
794 

1169 
1114 
2283 

933 
910 
1842 

814 
942 
1757 

1019 
1103 

2123 

420 
454 
874 

206 
292 
498 

4959 
5213 

10171 
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Nevertheless, there are other aspects of the usage of 
the health services not presented in this publication, 
notably the usage of hospital care as given by the hospital 
out-patient consultations and in-patient admissions. The 
Exeter Survey 1966/67 CAshford and Pearson, 1970) is the 
only comprehensive study of the usage of the health services 
at the different levels (both primary and specialized care) 
by a defined community and in which this information is 
linked with population characteristics. The results of this 
survey are also considered in a detail comparison. This 
comparison is not always easy, mainly because in the results 
published by Ashford and Pearson most of the analyses are 
more detailed [5 year age groups) which is understandable 
given they delt with information for about 70,000 persons, 
whilst in the community of Ribeira de Pena we are concerned 
with only 10,000 persons. We will also consider other 
sources of information including a study of patterns of 
demand in general practice undertaken by Morrell et al. 
(1970) during 1966 in a general practice providing medical 
care for about 4,500 patients in the London Borough of 
Lambeth. Other important investigations on this subject are 
those from Greenlick et al. (1968), Weiss and Greenlick 
(1970) and Lairson and Swint (1979) based on a sample of the 
Kaiser Foundation Health Plan membership of the Portland, 
Oregon (U.S.A.) Standard Metropolitan Statistical Area 
(SMSA), a pre-paid group practice organization. This Health 
Plan was responsible for the total health care for about 15 
per cent of the total SMSA population, and covered three 
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clinics and a hospital in the Portland SMSA. The first two 
publications mentioned above were undertaken in 1967 and 
their objective was the study of determinants of medical 
care utilization, while the last study undertaken in 1970 
refers to the factors underlying the demand for preventive 
and non-preventive medical care, as well as hospital 
admissions for the dependent and non-dependent members 
covered by this Health Plan. We will refer to another work 
by Luft et al.(1976) on factors affecting the use of medical 
services in a semi-rural community around Livingston, 
California (U.S.A.) served by a new health centre providing 
primary care and selected specialist services, based on a 
household interview survey conducted in 1972 for a sample of 
about 10 per cent of the catchment area population. 

We should draw attention to some differences between 
the research studies used for comparative purposes. Most of 
the surveys undertaken in England and Wales and in the 
U.S.A. refer to a population of registered patients, whilst 
in the Ribeira de Pena survey the total resident population 
is used instead. This fact can obviously contribute to the 
finding of lower indicators of usage in our survey, mainly 
those refering to the consultation rates, but on the other 
hand our indicators could be regarded as better for 
epidemiological purposes. We should also point out that when 
considering morbidity data any comparison between different 
studies is difficult. The uniformity in the coding process 
regarding the number of diagnosis accepted (usually only one 
diagnosis per consultation, or a principal diagnosis and 
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other diagnoses! and the classification used are the most 
important, as well as the variation between the GPs 
concerning the definition of the less objective conditions 
presented by the patient. 

Having all these reservations in mind we first examine 
the usage of health services in terms of contact (patient 
consulting rates} and volume (consultation rates]. We 
will compare the association of certain population 
characteristics, environmental and health-related conditions 
for both measures in Section 6.1. This is followed by a 
comparison of the morbidity patterns found in the different 
populations, expressed in terms of the patient consulting 
rates for the 18 main chapters of the ICHPPC-2 and further 
discussed in detail (specific rubric within each chapter] 
based on the analyses of the Ribeira de Pena survey and the 
NMS3. In Section 6.3 we compare the services provided 
(requested) in terms of the most important disease groups, 
expressed in terms of the distribution of consultations. 
Finally in Section 6.4 we review a series of research 
studies on models for patient contacts in the NHS and 
compare the adequacy of the models suggested to represent 
the different data sets. 

6.1 DETERMINANTS OF MEDICAL CARE UTILIZATION 

As mentioned above, a considerable amount of research 
has been dedicated to the study of the characteristics of 
the individual that are of primary importance in explaining 
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whether or not he/she enters the medical care system. Some 
of these works [for instance those based on household 
surveys) focus the overall health services demand, 
independently of the type of service [primary care or 
specialized care) and type of provider CNHS or private 
doctor). Others treat separately the type of care requested 
[primary and hospital care) and further specify the place of 
contact (surgery attendances and home visits) or the motive 
(preventive and non-preventive care). The factors considered 
as possible influences of demand also vary considerably 
from study to study, although some are common to a series of 
studies (for instance age, sex, educational level, social 
class (or an equivalent measure), a measure of physical 
accessibility (distance or time to reach the source of care) 
and a measure of "need" related to the self-perceived health 
status). Some of the studies consider also health-related 
conditions, such as smoking habits and the consumption of 
alcoholic drinks, although the information on these subjects 
is less often available. 

Finally we present a review of these factors to compare 
the patterns of utilization found in the various studies. 

(a) Age and Sex 

It' is clear from the results in Table 6.2 that females 
have higher consulting rates than males. This is a feature 
observed in all the surveys undertaken, although Luft et al. 
(1976) found no association with sex when other factors are 
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controlled, mentioning as a possible reason the inclusion in 
his regression analysis of a variable measuring health 
status. On the other hand, Lairson and Swint (1979) found 
sex to be a very important pre-disposing factor influencing 
the likelihood of a preventive and non-preventive doctor 
office visit, non-dependent females having a significantly 
higher probability of a visit than males, remarking 
nevertheless the fact that "dependent males tend to use more 
preventive visits than females. 

TABLE 6.2 - CONSULTING RATES IN TERMS OF SEX [SEVERAL SURVEYS) 
CRATES PER 1,000 PERSONS REGISTERED FOR THE WHOLE 
SURVEY YEAR) 

SEX 
SURVEYS MALES FEMALES 
RIB. PENA /1983 CALL CONTACTS) 535 624 
RIB. PENA /1983 C6P CONTACTS) 448 544 
NMS3 1981/82 CALL CONTACTS) 616 720 
EXETER 1966/67 CSUR6ERY CONT.) 543 589 
EXETER 1966/67 CHOME VISITS) 182 235 
LAMBETH 1966 CALL CONTACTS)* 746 803 
PORTLAND 1967 CALL CONTACTS) 744 804 
INS 1983 CALL CONTACTS)** 444 556 
* ALL REGISTERED PATIENTS 

** HOUSEHOLD SURVEY - 3 MONTHS 

Considering the consulting rates in terms of age for 
the two sexes Figure 6.1 compares the results of the 
different surveys. In the calculation of the consulting 
rates we have considered the patients registered for the 
whole survey year CExeter survey and NMS3) and the resident 
persons during the whole year CRibeira de Pena survey). We 
should draw attention to the fact that in the Exeter survey 
the plotted values refer to the 17 five year age groups, 
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whilst the results of the other surveys are expressed in 
seven age groups C1-4, 5-14, 15-24, 25-44, 45-64, 65-74 and 
over 74 years). In the NMS3 all GP consultations are taken 
together [surgery attendances and home visits) similarly to 
the Ribeira de Pena survey, for which another series of 
values is plotted for all contacts CGP and nurse). The 
plotted values for the Exeter survey correspond to the 
consulting rates for surgery attendances. In this figure we 
observe that the patterns of demand in the three surveys are 
rather similar, the consulting rates in our survey are 
nevertheless consistently below those for the remainder, 
apart from the youngest age groups. As expected, for the 
oldest strata there is a decrease in the consulting rates 
observed in the Exeter and Ribeira de Pena surveys Cas 
opposed to the NMS3) due to the fact that in the first case 
we are considering just surgery attendances [in Ribeira de 
Pena there were few home visits), whilst in the NM3 all 
consultations are considered. For males the trends in the 
variation of the consulting rates with age between the NMS3 
and the Ribeira de Pena survey are v&ry similar, with the 
exception of the oldest stratum. For females the decrease 
between 15-24 and 45-64 years in the NMS3 corrresponds to an 
increase in the Ribeira de Pena survey between 15-24 and 
25-44 years and a decrease in the 45-64 age group. These 
results compare well with those from Greenlick et al.(1968) 
who also found an identical pattern of variation with age. 
The highest proportion of users (89%) amongst males was 
recorded for the under 5 years of age and the lowest (68%) 
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for those aged 15 to 24 years; for females the highest 
proportion was also found in the youngest age group (90%) 
and the lowest (76%) for those between 5 and 14 years. 

Lairson and Swint (1979) state that age is very significant 

and inversely related to the likelihood of a visit 

(preventive and non-preventive) for dependents (98% of the 
dependent members in the sample are less than 20 years of 

age). This is corroborated by the results on the Ribeira de 

Pena survey if we examine in Figure 6.1 the differences 
separating the plots for all contacts and GP contacts only. 
At younger ages this difference, corresponding to the 
preventive procedures in charge of the nursing staff, is 
more marked than for those aged 25 years and over. Lairson 
and Swint also mentioned the positive effect of age on 
utilization by non-dependents (83% of the non-dependent 
members are 30 years and over) on the likelihood of a 
preventive visit, this tendency being not so significant for 

a non-preventive visit. This last finding is manifestly 
opposite to the decrease in the consulting rates in the 
Ribeira de Pena survey for females of 44 years and over, 
whilst for males this decrease appears only in the oldest 
stratum. 

While the consulting rates express in general the 
individual's access to medical care, the consultation rates 
are an indicator of the volume of services, accounting both 
for the patient-initiated contacts and for the follow-up 
contacts that are largely dependent on the health policy 
towards different sectors of the population, and 
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consequently are mostly doctor-oriented. In Table 6.3 we 
observe the differences on the average number of 
consultations in terns of sex for the different surveys. 
Although the population at risk differs substantialy from 
survey to survey the average number of consultations in the 
Ribeira de Pena survey is considerable lower than that for 
the remainder, and again we notice that the average number 
of consultations is higher for females than for males. 

TABLE 6.3 - AVERAGE NUMBER OF CONSULTATIONS BY SEX FOR THE 
DIFFERENT SURVEYS 

SEX 
SURVEYS MALES FEMALES 

RIB. PENA /1983 CALL CONTACTS)* 
RIB. PENA /1983 C6P CONTACTS)* 
NMS3 1981/82 CALL CONTACTS)* 
EXETER 1966/67 CALL CONTACTS)** 
LAMBETH 1966 CALL CONTACTS)*** 
INS 1983 CALL CONTACTS)**** 

* PATIENT YEARS AT RISK 
** PATIENTS REGISTERED FOR THE WHOLE YEAR) 

*** ALL REGISTERED PATIENTS 
**** HOUSEHOLD SURVEY - 3 MONTHS 

In relation to the results from the INS/83 for Lisbon 
during a three months period those for Ribeira de Pena are 
much lower, but we should remember that the consultations in 
the region of Lisbon refer to all contacts with the health 
services CGP, private and specilized care) and that only 65 
per cent of these consultations are with the NHS. 
Nevertheless our results compare well with those obtained 
for the district of Vila Real mentioned in a publication of 
the DEPS (Department for Health Planning and Studies) where 

1.7 
1.3 
2.7 
2.5 
4. 1 
1. 1 

2.5 
2.1 
4.0 
3.3 
5.0 
1.5 
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the average number of consultations (GP) per resident in 
this district in 1980 was 1.9 and in 1984 reduced to 1.4. 
Based on the same publication this district presented one of 
the lowest average numbers of consultations per person, that 
was only surpassed by another district in the Northen region 
with a value of 1 consultation per person. On the other 
hand, one of the highest values (2.1 consultations per 
person per annum] was reported for the district of Lisbon. 
In Figure 6.2 we can compare the variation in the 
consultation rates in terms of age for the two sexes for the 
three surveys. For the Exeter survey the results refer to 
patients registered for the whole survey year and for the 
remaining surveys to patient (person) years at risk. We note 
that the values for the Ribeira de Pena survey are 
consistently below those for the other surveys, with the 
exception for the under 5 year age group when we include the 
contacts with the nursing staff. The pattern of the 
consultation rate is nevertheless similar for the different 
surveys, with the average number of consultations for males 
highest in the youngest decreasing with age until 25-44 
years and increasing afterwards (this increase is not so 
marked in the Ribeira de Pena survey). For females the 
decrease in the 5-14 year age group is followed by an 
increase with age until 44 years and a decrease afterwards 
in the Ribeira de Pena survey (in contrast with the increase 
in the other surveys after 44 years). Luft et al.(1976) in 
Livingston (California) refer also to the "sharp fall-off in 
visits for children aged 6 to 16", pointing out the reduced 
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number of check-ups for pre-school children, which is also 
found in the community we have studied. Lairson and Swint 
remarked that as for the likelihood of a visit, age and sex 
are also significantly related to the volume of doctor 
office visits, the volume [preventive and non-preventive 
visits] being significantly higher for non-dependent females 
as opposed to males, although the number of preventive 
visits for dependent males was higher when compared to 
females. From Figure 6.2 it seems that the difference 
separating the plots for Ribeira de Pena for all contacts 
and for GP contacts is higher for males than for females, 
which corroborates to a certain extent that a higher number 
of preventive contacts is found for males as opposed to 
females at younger ages. Again there is a significant 
inverse relation with age in the volume of visits 
(preventive and non-preventive] for dependents, which is 
present in the section of the graph for the younger strata. 
This inverse relation was also found for non-dependents, but 
was not significant. The same feature can be observed in the 
section of the plot for those over 24 years in the Ribeira 
de Pena survey. 

Until now we have referred mainly to utilization of 
primary care services [although some of the surveys record 
utilization of any type of services], but another important 
aspect of health services usage is related to specialised 
services. This is an aspect covered only in the NMS3 and the 
Exeter survey, and even so these surveys focused two 
different aspects. In the NMS3 it is not the utilization 
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itself that is studied, but the GP referrals for further 
care, which can generate the utilization of other types of 
services, for instance hospital emergency and out-patient 
consultations, hospital in-patient admissions, private 
specialised services and domiciliary services. On the other 
hand, in the Exeter survey an analysis of the usage of 
hospital out-patient consultations and in-patient admissions 
was undertaken for the surveyed population. 

Figure 6.3 shows the GP referral rates in the NMS3 and 
in Ribeira de Pena in terms of age and sex. Except for the 
elderly, the patterns in both surveys are similar, and again 
very similar to that observed for the usage of GP services. 
For males there is a decrease in the referral rate with age 
up to 24 years and a steady increase afterwards in the NMS3, 
that is not so marked in the Ribeira de Pena survey. For 
females the patterns in both surveys differ markedly above 
45 years of age, in the NMS3 the referral rate increasing 
with increasing age, but decreasing in the Ribeira de Pena 
survey. In general the GP referral rates in the NMS3 are 
higher than in the Ribeira de Pena survey especially for 
those over 65 years. Nevertheless for children of both sexes 
and for females between 15 and 44 years the rates are quite 
similar. Figure 6.4 also shows how referral rates vary in 
the two surveys in relation to the requested type of 
service. While a GP working in the Ribeira de Pena Health 
Centre refers his patients preferably to the hospital 
emergency department, in British general practice the 
referrals are mostly addressed to the hospital out-patient 
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departments. The referrals to a private physician are also 
more frequent in Ribeira de Pena than in England, but the 
outstanding difference is that regarding the hospital out
patient services, in the ratio of 1 to 3 for males and 1 to 
4 for females respectively in the Ribeira de Pena survey and 
in the NMS3. 

Considering only the referrals for hospital services 
and the persons resident for the whole survey, in Figure 6.5 
we can compare the usage of these services in the Exeter and 
Ribeira de Pena surveys. There is a remarkable uniformity in 
the patterns of out-patient consultation rates in terms of 
age for males in both surveys, the Ribeira de Pena 
consulting rates being well below of those from the Exeter 
survey. All the same it seems that the highest usage rates 
found for those less than 24 years in the Exeter survey 
correspond to the lowest in the Ribeira de Pena (5-14 and 
15-24 age groups] and the subsequent decrease in the Exeter 
survey corresponds to an increase in Ribeira de Pena. 
Amongst females there is also an almost constant consulting 
rate in Exeter that contrasts with our survey results. We 
found a marked increase in the consulting rates between 
those in the 5-14 and 25-44 age groups and a slow decrease 
thereafter. Again, the lowest rates in the Exeter population 
(20-44 years] correspond to the highest in the Ribeira de 
Pena population. 

In relation to in-patient admissions, the greatest 
discrepancy in both sexes concerns the steady increase of 
the admission rate with age for those over 65 years in the 
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Exeter survey in contrast to the decrease in the Ribeira de 
Pena survey. For females in both surveys we found the 
highest rates in the child-bearing age groups and we notice 
that in the Ribeira de Pena population the proportion of 
females with at least one hospital admission becomes higher 
than that with at least one out-patient consultation in the 
15-24 age group, whilst for those aged 25 to 44 years these 
rates are similar. 

Lairson and Swint also studied the relation of age and 
sex of the likelihood of a hospital admission in the 
Portland survey. While dependent males tend to have a higher 
likelihood of an hospital admission, the inverse relation is 
found for non-dependents. This is in agreement with our 
results, youngest males have a higher probability of an 
hospital admission than females of the same age and after 
the age of 20 the opposite relation is found. Both for 
dependents and non-dependents there is a significant inverse 
relation between the likelihood of a hospital admission and 
age. This corroborates our results, especially for females, 
although for males this is observed only in the oldest 
strata and for non-dependents these results contrast with 
those from the Exeter survey. 

(b) Marital Status 

The pattern of consulting rates in terms of age 
obtained by Ashford and Pearson in the Exeter survey is in 
general consistent with that from the Ribeira de Pena 
survey. The consulting rates for single persons are always 
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below those for married and widowed persons aged less than 
60 years. Married persons aged 60 and over present higher 
consulting rates and between 30 and 60 years of age widowed 
persons have a higher number of surgery attendances than the 
remainder. In our data the widowed population was considered 
only for two age groups, 45-64 and over 64 years, and for 
males we also found that the widowed group had a slightly 
higher consulting rate than the married but a considerable 
lower consulting rate than the single males CP<0.05). 
Regardless of age, the consulting rates for married women 
are always higher than those for the widowed and single, 
which are similar. Considering a sample of 516 women between 
20 and 44 years drawn from the age-sex register of the 
Lambeth Road group practice, Beresford et al.C1977) used an 
interview survey to obtain information on certain social and 
environmental factors to study their influence on the 
patient-initiated consultation rate and found that widowed, 
divorced or separated women generally did not consult more 
frequently than the single or married women, which resembles 
our findings for those aged 45 and over but is in contrast 
with Ashford and Pearson, although the latter considered the 
whole population and a contact rate instead of a 
consultation rate. 

(c) Social Class 
A considerable number of studies explore the notion 

that social class is associated with health service contact 
rates. Some of them consider not the individual's social 
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class but an income measure to study the same effect. In the 
Ribeira de Pena survey, given the difficulty of obtaining 
direct information on income, we consider a dichotomized 
classification of the population into working and middle 
class (Chapter 4) similar to that followed by Weiss and 
Greenlick (1970). To test the difference between patterns of 
utilization in the two classes the latter consider the 
consultation rates for a new episode of illness and found, 
after an adjustment for age, consultation rates of 168 and 
144 per 100 persons respectively for the middle and working 
classes, remarking that working class persons had more 
emergency room contacts C 25 per 100 persons] than the 
remainder (19 per 100 persons). In a similar analysis using 
data from the Ribeira de Pena survey (Silva, 1986) the 
contact rates in the two classes were 62 and 55 per 100 
persons respectively. In contrast with the previous results, 
higher contact rates were found for the middle class as 
opposed to the working class when we considered different 
types of contacts, emergency, preventive and non-preventive 
contacts, the corresponding rates being 21, 31 and 50 per 
100 persons for the middle class and 17, 25 and 45 per 100 
for the working class. Lairson and Swint found that income 
was significant and has a direct relation with the 
likelihood of, a preventive visit for non-dependents, but has 
no association with the likelihood of either a preventive or 
non-preventive visit for dependents. They point out that 
"higher income people may be more willing to invest in 
preventive care in order to avoid future time-consuming 

368 



illness and non-preventive medical care use", but this does 
not apply to dependents. Although this direct relation is 
also present in our data for all age/sex groups, as opposed 
to the previous finding, the results in Chapter 4 suggest 
that for both sexes the contact rates for persons aged 
between 5 and 24 years [which include most of the population 
of dependents) were significantly higher for the middle 
class persons than for the working class. These are the only 
age groups in which there was a significantly different 
contact rate for the two classes, other than the elderly 
females. The contrast in these results can be justified by 
the fact that the middle class person in the Ribeira de Pena 
community is in general employed and usually he will be 
given the necessary time to consult without loss of 
earnings. On the other hand the middle class parents as 
opposed to the working class parents have higher standards 
of education and are better informed about the health 
preventive facilities they are offered. However, in the 
Exeter study Ashford and Pearson stress the fact that 
between 40 and 70 years of age the social class I consulting 
rates are well below those for the remaining classes and, in 
general, that there is a tendency for higher consulting 
rates for persons in the lower social classes IV and V. 
Similar results were found by Morrei et al. C1970) who 
reported the highest consultation rates (adjusted for age) 
in classes III and V and the lowest in classes II and I. 
Hull C1969) in a study of rural general practice, between 31 
October 1966 and 3 February 1967 based upon 1,000 
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consecutive new cases (consultations) that were compared 
with a 38% random sample of the list held by the Executive 
Council, after excluding antenatal, immunization and 
contraceptive advice, found that social class I patients 
consulted at the average rate whilst social class II over-
consulted and classes III, IV and V under-consulted. His 
results for males revealed an over-consultation in class I 
and II and a under consultation in the remainder while 
females over-consulted in classes II and III and an average 
rate of consultation in the remainder. Nagi and Marsh [1980) 
in a survey conducted in 1972 including 8,090 households 
constituting a probability sample of the continental United 
States [excluding Alaska), stress the importance of income 
on utilization of the health services in the private sector, 
the higher the family income the more likely a person will 
consult a physician at least once every year remarking that 
"for most families it is no longer income itself but the 
availability of health insurance which influences the 
decision to consult a physician". We can recall from the 
results in Chapter 3 that some of the non-users of the 
Ribeira de Pena Health Centre services believed that they 
were not entitled to have services free of charges. 

Although the above results point to a clear relation
ship between social class (income) and the usage of the 
health services, other studies, for instance that undertaken 
by Luft et al. (1976), come to less clear-cut conclusions. 
They remark that "income is not at all a factor of 
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utilization" and that "the effect of income is somewhat 
stronger for the number of patient initiated visits and 
whether or not the person had any visits or a check-up than 
for the total number of physician visits". In the study 
undertaken by Beresford et al. C1977) of women aged 20 to 44 
years, it is also stated that neither social class nor work 
status were significantly associated with demand for the 
sub-groups of women defined by marital status. 

(d) Education 

Similarly to social class, an association between 
education and utilization of health services is often 
postulated but its effect is not always in the same 
direction. Before comparing our results with others we 
should bear in mind differences in the definition of this 
characteristic. In our population we are dealing with two 
categories (Chapter 4], those with less than 4 years of 
full-time education and the remainder. Lairson and Swint 
defined the lower level as those having 0 to 7 years whilst 
Ashford and Pearson considered the age that patients 
finished full-time education, the lowest level being under 
16 years of age. Although there are consistent differences 
in the average education levels in the Ribeira de Pena study 
as compared to others, the findings of most of the studies 
undertaken refer to a positive association between education 
and utilization of health services. Lairson and Swint found 
education to be significantly related to the likelihood 
of using preventive care [for dependent and non-dependent 
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persons] and also significant for non-dependent patients in 
relation to the use of non-preventive care. Luft et al. also 
emphasize the highly significant effect of education (years 
of schooling of the head of family] on having a check-up, 
corroborating the findings of Lairson and Swint regarding 
preventive care. In the Ribeira de Pena survey we found 
significantly different consulting rates for those between 5 
and 14 Cmost of the dependent population] and for those 65 
years and over, with higher rates for the better educated. 
In the work of Nagi and Marsh similar conclusions were 
drawn, persons completing high school having higher 
consulting rates than the remainder. On the other hand 
Ashford and Pearson found that patients finishing full-time 
education at 18 years or over (higher level of education] 
had considerably lower attendance rates in the middle age 
groups (between 30 and 59 years of age], which is not in 
agreement with our results. Nevertheless above 60 years of 
age those with highest and lowest level of education had 
lower consulting rates than the remainder. In the Ribeira de 
Pena survey we found significantly higher consulting rates 
for those aged 65 years and over amongst the better educated 
than for the remainder. Beresford et al. in their population 
of women aged 20 to 44 years found that the age at leaving 
school was not significantly associated with demand (a 
similar result to the Ribeira de Pena survey for the 
corresponding ages], although married women who had had no 
further education consulted more frequently than those who 
had had some further education. 
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Ce) Household Size 

While some of the studies investigating determinants of 
medical care utilization consider the effect of the house
hold size, others prefer to consider the family size 
(Lairson and Swint) or to consider both variables separately 
(Ashford and Pearson), In all the studies mentioned there is 
a general tendency to find an inverse relation between 
consulting rates and household size or family size. In the 
Exeter survey this pattern is most pronounced in the 
youngest (1-9 years) and oldest (70 years and older) strata 
and for those between 20 and 40 years of age living in 
single person households, for whom the consulting rate is 
well above the average for the remainder. The pattern of 
utilization for males in the Ribeira de Pena survey is 
ambiguous. While male chidren (1-14 years) living in 
households with 6 or more persons have significantly lower 
attendance rates than others of the same age, we find an 
inverse pattern in the oldest stratum. In contrast, for 
females the same pattern appears for all age-groups. In the 
5-14 and 25-44 age groups females living in households with 
6 or more persons have significantly lower consulting rates 
than the remainder. Beresford et al. found that in the 
population of females of between 20 and 44 years of age the 
size of the-household was not associated with demand either 
for single or married women. 

Corroborating our results, Lairson and Swint found a 
significant inverse relation between family size and the 
likelihood of a visit for dependents and a not significant 
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but direct relation for non-dependents. They point out that 
"larger families mean less per capita income and extra 
constraints come from the time needed to care for the 
family", and that it is possible that families with more 
members have healthier children, remarking that this does 
not Justify the direct relation for non-dependents. In our 
study we think that the inverse relation for dependents 
stems mostly from the fact that families with more children 
learn from experience how to deal with the most common 
illnesses of childhood and they demand less medical care as 
a result. 

(f) Housing Conditions 
Few studies consider that information on housing 

conditions may have an influence on medical care 
utilization: possibly the populations with which they are 
dealing are more homogeneous in this respect and with higher 
standard of living than ours. In the study by Beresford et 
al. a score from 0 to 3 was adopted corresponding to the 
number of amenities in the household [kitchen, own indoor 
lavatory and own fixed bath] and it was found that within 
the groups of single and married women, the greater the 
number of amenities, the lower the consultation rate. In our 
survey it seems that whenever there is a significant 
association it points in the opposite direction. For females 
aged 1 to 24 years and 65 and over, the consulting rates 
for persons living in houses with better housing conditions 
are higher than for the remainder of the same age. For 
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females aged 25 to 44 years [similar group to the Beresford 
et al. study) there is no difference between the usage of 
services among females living under different housing 
conditions. This difference in the conclusions may reflect 
the fact that in the Ribeira de Pena survey we analysed 
consulting rates whilst Beresford et al. analysed patient-
initiated consultation rates. In our survey we also found 
that males between 5 and 44 years living under good housing 
conditions have significantly higher consulting rates than 
others of the same age. 

Cg) Health Status 

The information collected regarding the health status 
varies from study to study and is only available if 
recorded directly from the target populations. Luft et al. 
collected information on the number of symptoms during the 
previous year and on any chronic condition in the same time 
period. He calls attention to the importance of this 
information in predicting the likelihood of a consultation, 
which indicates that people are to a large extent utilizing 
the health services in response to "need", and emphasizes 
further the importance of this information in predicting 
volume Cnumber of consultations). Nagi and Marsh also 
collected similar information on the numbers of symptoms and 
on the perceived health status classified in "good", "fair" 
and "bad". They also found utilization directly related to 
the number of symptoms and to perceived health status. We 
have also studied the consulting rates adjusted for age 
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(Silva, 1986] for persons reporting 0 and 1 or more health 
conditions, and have found consulting rates of 53 and 61 per 
100 persons respectively, while in this study the values 
reported were 67, 75 and 80 per 100 persons for 0, 1-2 and 3 
or more symptoms. Although the same pattern is present there 
is a considerable difference between studies in these rates. 
The American population reporting no symptoms had a higher 
consulting rate than the persons living in the Ribeira de 
Pena reporting at least one health problem. Although the 
information collected by Lairson and Swint was similar to 
the previous study as regard the health status, they 
considered three dummy variables corresponding to each of 
the levels of health status. For dependents and non-
dependents whose health status was "good" or "fair", there 
exists an inverse relation to the likelihood of a preventive 
visit. On the contrary for those with "poor" health status 
there is a direct effect on the likelihood of a preventive 
visit, which points to the use of preventive care to 
monitor chronic conditions. Regarding the likelihood for a 
non-preventive visit for both dependents and non-dependents, 
there is a direct effect of health status, the coefficients 
increasing as health status deteriorates. This effect is 
very significant for non-dependents. Working on the data 
from the Ribeira de Pena survey [Silva, 1986) and after a 
standardization for age, we also found this inverse relation 
between consulting rates for preventive care for those 
reporting no health problems as opposed to the remainder ¢25 
and 27 per 100 persons) and a direct association with the 
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likelihood of a non-preventive visit, the consulting rates 
being 53 and 42 per 100 persons for the two categories 
respectively. However, when we consider the overall consult
ing rates [preventive and non-preventive care) we found that 
the health status discriminates significantly for dependents 
aged 5-14 years of both sexes and also for males between 15 
and 44 years and females in the 45-64 year age group. To a 
certain extent the significance of health status in relation 
to the use of non-preventive care for non-dependents found 
by Lairson and Swint does not appear in the data from our 
survey. 

(h) Geographical Accessibility 
In general all the studies considered mention the 

importance of accessibility, measured either by time or 
distance, on the use of the health services. In our survey 
geographical accessibility was the most important factor to 
discriminate between attendance and non-attendance for the 
health centre services, since we found significantly lower 
consulting rates for persons with bad accessibility. 
Nevertheless we should stress on the fact that the bad 
accessibility in Ribeira de Pena is much worse than in the 
other studies focusing this factor, with nearly 28 per cent 
of the population having no public transport to reach a 
source of care that is at least 5km C3 miles or more) away 
from home and few persons with access to a private transport 
(Chapter 3). In Morrei et al. (1970) study the distance 
"break point" adopted was 5/8th of a mile, and even so he 
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found that the average number of consultations for those 
living closest to the health centre was 5.0 per person and 
for the remainder 3.6 per person. However, the relation with 
accessibility is stronger if we take a measure of contact 
instead of volume. For Lairson and Swint found time to reach 
the source of care to be inversely related to use, but this 
relation was significant only in relation to the likelihood 
of a non-preventive visit Cfor dependents and non-
dependents] and not significant in terms of volume of 
services, leading to the conclusion that accessibility is 
more a measure of "access" (first contact] to the health 
care system and less a measure of volume. In our study with 
the Ribeira de Pena data (Silva, 1986) after adjustment for 
age we found also a significant inverse relation between 
accessibility and the likelihood of either a non-preventive 
or an emergency visit, the consulting rates were 37 and 11 
per 1QQ population with bad access and 50 and 20 per 100 for 
the remainder for the two services respectively. 

Weiss and Greenlick (1970] analysing the initial 
contacts for each social class by distance intervals 
remarked that in their data there was no association between 
distance and contact rates in either the middle and working 
class. However, their results suggested that as distance 
increases the working class persons use less specific types 
of service, namely "walk-in" and "regularly scheduled" 
services and more "emergency" services, while middle class 
persons used the last two services mentioned less and 
"telephone calls" more often. They recognized then that the 
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relation between distance and usage of medical services is 
different in different social classes. In our study we found 
that accessibility was related to the Health Centre contact 
rates in both social classes and for the two levels of 
health status considered, the deleterious effect of access 
applies to the contact rates for all types of service 
Cpreventive, non-preventive and emergency} for the sub-
populations observed. 

Luft et al. C1976) mentioned that in the data for the 
semi-rural community of Livingston there was no association 
between travelling time and use of medical care, stating 
that "travel time to reach the usual source of care was 
generally insignificant and when significant it was 
positively related to utilization". Nevertheless the mean 
travel time in their study were considerably lower than in 
the community of Ribeira de Pena [for a salaried physician a 
mean of 12 minutes and 94% of the population living within 
20 minutes and for a private physician a mean of 19 minutes 
and 82% living within 20 minutes). To justify these results 
they remarked that the times required to reach the regular 
source of care in that community were small and that "the 
rural life style may allow greater flexibility in scheduling 
and thus make travel time less of a barrier". However we can 
remark that besides these favourable circumstances in the 
community we studied, the lack of public transport 
associated with long distances, roads in bad conditions and 
a low socio-economic standard make accessibility a stronger 
barrier than any other factor studied. 

379 



C13 Smoking Habits 
The only study where the association between smoking 

habits and use of the health services is considered is that 
of Ashford and Pearson. They remark that when the whole 
population is considered the effect of smoking is masked by 
the reduced number of females that smoke, the females being 
more likely to use the services than males. When they 
restrict the analysis to males they found that "the 
attendance rates of smokers are consistently higher than 
those of non-smokers of the same age, the difference being 
the order of 100 per 1000". A similar pattern of usage was 
obtained with data from the Ribeira de Pena survey, but only 
for males aged 15 to 24 years was the difference significant 
and of the order of 80 per 1000 (Chapter 4). Between 25 and 
44 years of age the consulting rates of smokers are higher 
than those of non-smokers, but after 45 years of age the 
opposite relation is found, in contrast to the tendencies 
observed in the data from the Exeter survey. 

6.2 MEDICAL CARE UTILIZATION - MORBIDITY PATTERNS 

After the comparison of the factors associated with the 
demand for medical care, we are left with the impression 
that different trends apply in different populations. There 
is no doubt that the majority of the analyses points to a 
lower medical care utilization by the population of Ribeira 
de Pena than by the remaining populations. Could it be that 
the Ribeira de Pena people are healthier than elsewhere? Or 
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are they so "accustomed" to certain ill-health problems that 
they do not feel the need to consult about them? Are these 
health problems more or less serious than in other 
populations? We think that to a certain extent these 
questions may be answered by the analyses of the morbidity 
patterns present in the different populations. We can 
indicate that this is so by comparing the morbidity patterns 
in the Ribeira de Pena population with those in other 
populations, particularly the population of England and 
Wales. As a first step it is interesting to assess the 
proportion of the population in the two surveys who 
consulted for a specific category of condition according to 
a higher or lower degree of severity. This comparison can be 
focused on the "prevalence" of the major groups of diseases 
and we can explore further the different illness patterns 
for the groups where these differences are most clearly 
apparent. 

Several general trends emerge from the comparison of 
the category of conditions that lead to at least one contact 
with the GP in terms of age (Figure 6.6). Firstly, the 
marked increase in the consulting rates as the degree of 
severity decreases in the NMS3 (for all age groups] is a 
feature that in general is not observed in the Ribeira de 
Pena survey. Although the proportion of persons consulting 
for an intermediate condition is higher than that consulting 
for a serious condition, the former is in general higher 
than the proportion consulting for a trivial condition. 
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Besides this, we notice also that the consulting rates under 
Chapter XVIII [Supplementary Classification) for those under 
44 years are higher in Ribeira de Pena (when the contacts 
with the nurse are included) than in England and Wales and 
occupy in our survey a more predominant place than in the 
NMS3. Secondly, the proportions of persons contacting the GP 
at least once for a serious condition are similar in both 
surveys, with the exception of those over 65 years. 
Nevertheless the consulting rates either for an intermediate 
or trivial condition are in general higher in the NMS3 than 
in the Ribeira de Pena survey. These observations point to 
major differences in general practice in the two regions. 
Trivial conditions are less likely to come to the attention 
of the GP in Ribeira de Pena than in England and preventive 
procedures are more likely to be responsible for a contact 
with the primary care services in Ribeira de Pena than in 
England, although this last aspect reflects more the 
availability of services and less the personal "need" of the 
user . 

In Table 6.4 we compare the conditions seen in general 
practice for the population of Ribeira de Pena during 1983 
and in England and Wales in 1981/82 for the major disease 
groups in the ICHPPC-2. The conditions most likely to be 
encountered in General' Practice in the Ribeira de Pena 
survey are in Chapter XVIII and therefore are of a 
preventive or administrative character. In the NMS3 
respiratory conditions are the most common for males whilst 
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for females the highest and similar consulting rates are for 
conditons under Chapters XVIII and VIII. These two chapters 
cover between 40 and 50 per cent of the conditions found in 
general practice in both surveys. Injuries and Adverse 
Effects appear in similar proportions in both populations, 
although as expected they assume a more important place in a 
rural community than in the population of England and Wales, 
where it seems that Nervous System and Sense Organs Diseases 
as well as Ill-Defined Conditions are more likely to be 
found. There is a remarkable difference between the 
prevalence of the former diseases in the two surveys, for 
one person per 1000 in Ribeira de Pena with a condition 
under this chapter we would find nearly three in England and 
Wales. Still stressing the major differences between th« 
two populations, an identical ratio Cone in Ribeira de Pena 
to three in England and Wales) was found for Skin Diseases 
and Mental Problems and for females in the latter chapter 
this ratio is about one to four. On the contrary, conditions 
under Chapter XI (Pregnancy, Childbirth and Puerperium) and 
Digestive System Diseases assume rather more importance in 
the Ribeira de Pena than in the English female population. 

In this table we also observe the "prevalence" of the 
more common conditions within each ICHPPC-2 chapter in the 
Ribeira de Pena survey and in the NMS3. Conditions in 
brackets are those with a high prevalence in England and 
Wales and almost non-existent in Ribeira de Pena. Among 
others we note! 
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TABLE 6.4 - CONSULTING RATES FOR THE 18 MAIN ICHPPC-2 CHAPTERS AND FOR 
SELECTED DISEASES WITHIN EACH CHAPTER BY SEX 

RIBEIRA DE PENA 1983 AND NMS3 ENGLAND AND WALES 1981/82 
(RATES PER ITOOO PERSONS AT RISK) 

MALES FEMALES 
ICHPPC-2 CHAPTER 

SELECTED CONDITION 
RP NMS RP NMS 
1983 1981/82 1983 1981/82 

53 106 68 128 
23 32 24 34 
3 12 5 7 
7 1 16 1 
5 2 6 3 
2 17 2 18 
3 11 4 16 
10 20 19 37 
4 7 6 7 
- 5 1 19 
3 4 7 12 
19 55 39 113 
2 16 10 38 
1 12 5 38 
2 6 8 11 
8 2 3 1 
43 131 54 150 
3 4 4 4 
- 5 1 11 
11 24 8 32 
14 25 19 22 
1 17 2 16 
2 25 3 21 
48 75 88 94 

8 6 
3 6 4 5 
25 31 49 43 
5 4 4 4 
5 5 8 12 
3 8 3 9 

143 256 170 282 
83 100 

44 43 48 44 
41 39 54 46 
18 58 23 58 
26 17 35 16 
16 4 15 3 
10 20 13 16 
- 20 - 20 

I. INFECTIOUS & PARASITIC DISEASES 
PRESUMED INFECTIOUS INTESTINE DISEASE 
DERMATOPHYTOSIS & DERMATOMYCOSIS 
OXYURIASIS,PINWORMS » HELMINTH NEC 
SCABIES & OTHER ACARIASIS 
(VIRAL INFECTION NOS) 

II. NEOPLASMS 
III. ENDOCR,NUTRIT,METABOL DISEASES 

DIABETES MELLITUS 
(OBESITY) 

IV. BLOOD DISEASES 
V. MENTAL DISORDERS 

ANXIETY DISORDER 
DEPRESSIVE DISORDER 
INSOMNIA & OTHER SLEEP DISORDERS 
ALCOHOL ABUSE S ALCOHOLIC PSYCHOSIS 

VI. NERVOUS SYSTEMiSENSE ORGAN DISEASES 
EPILEPSY»ALL TYPES 
(MIGRAINE) 
CONJUNCTIVITIS & OPHTHALMIA 
ACUTE OTITIS MEDIA 
ACUTE & CHRONIC SEROUS OTITIS MED 
WAX IN EAR 

VII. CIRCULATORY SYSTEM DISEASES 
ANGINA OF EFFORT 
CHRONIC ISCHEMIC HEART DISEASE 
HYPERTENSION»UNCOMPLICATED 
OTHER CEREBROVASCULAR DISEASE 
VARICOSE VEINS OF LEGS 
HEMORRHOIDS 

VIII. RESPIRATORY SYSTEM DISEASES 
ACUTE UPPER RESP. TRACT INFEC.(NON FEB. 
ACUTE UPPER RESP. TRACT INFEC.(FEBRILE) 
ACUTE TONSILLITIS & QUINSY 
BRONCHITIS, BRONCHIOLITIS» ACUTE 
INFLUENZA, WITHOUT PNEUMONIA 
PNEUMONIA 
ASTHMA 
(HAY FEVER) 
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TABLE 6.4 (CONT.)- CONSULTING RATES FOR THE 18 MAIN ICHPPC-2 CHAPTERS AND 
SELECTED DISEASES WITHIN EACH CHAPTER BY SEX 

RIBEIRA DE PENA 1983 AND NMS3 ENGLAND AND WALES 1981/82 
(RATES PER 1.000 PERSONS AT RISK) 

MALES FEMALES 

ICHPPC-2 CHAPTER 
SELECTED CONDITION 

RP NMS RP NMS 
1983 1981/82 1983 1981/82 

58 68 86 76 
12 8 21 10 
11 3 13 3 

13 13 
10 7 16 11 
7 1 19 3 
21 29 87 139 
11 8 37 39 
3 4 - -
- - 6 14 
- - 6 13 
- - 10 13 
- - 8 6 
- - 30 16 
- - 4 3 
- - 12 2 
- - 15 4 
- - 4 2 
40 106 49 129 
5 6 5 6 
9 3 10 3 
6 20 9 26 

3 4 
64 115 99 149 
6 14 6 32 
17 12 29 15 
16 28 25 30 
12 3 17 4 

10 10 
3 3 3 2 
2 0 1 0 
76 134 125 182 
11 24 15 26 
19 23 28 36 
7 9 22 17 
8 1 13 1 

118 117 85 110 
54 17 23 11 
16 6 9 5 
18 19 16 20 
2 3 6 4 

255 121 329 273 

IX. DIGESTIVE SYSTEM DISEASES 
TEETH 8 SUPPORT STRUCTURE DISEASES 
OTHER STOMACH S DUODENAL DIS/DISORD 
DISORDERS OF FUNCTION OF STOMACH 
CONSTIPATION 
GALBLADDER S BILIARY TRACT DISEASE 

X. GENITOURINARY SYSTEM DISEASES 
CYSTITIS S URINARY INFECTION NOS 
REDUND PREPUCEFPHYMOSIS & BALANITIS 
VAGINITIS NOS.VULVITIS 
MENOPAUSAL SYMPTOMS S POST MENO BLEED 
ABSENTFSCANTYFRARE MENSTRUATION 
INTERMENSTRUAL BLEEDING 

XI. PREGNANCY F CHILDBIRTH F PUERPERIUM 
ABORTIONFSPONTANEOUS & NOS 
OTHERS COMPLICATIONS OF PREGNANCY 
NORMAL DELIVERY 
COMPLICATED DELIVERY 

XII. SKINFSUBCUTANEOUS TISSU DISEASES 
IMPETIGO 
OTHER INFECTIONS SKIN/SUBCUTANEOUS 
CONTACT & OTHER DERMATITIS 
CONTACT DERMATITISF OCCUPATIONAL 

XIII. MUSCULOSKELETFCONNECTIV TISSU DISEASES 
OSTEOARTHRITIS & ALLIED CONDITIONS 
PAIN OR STIFFNESS OF JOINT 
BACK PAIN WO RADIATING SYMPTOMS 
BACK PAIN WITH RADIATING SYMPTOMS 
SCIATICAF PROLAPSE OR DEG. OF INT. DISC 

XIV. CONGENITAL ANOMALIES 
XV. PERINATAL MORBIDITY & MORTALITY 

XVI, SIGNFSYMPTOMSFILL DEFINED CONDITIONS 
COUGH 
ABDOMINAL PAIN 
MALAISE F FATIGUE pTIREDNESS 
ELEVATED BLOOD PRESSURE 

XVII. INJURIES & ADVERSE EFFECTS 
LACERAT/OPEN WOUND/TRAUM AMPUTATION 
ABRASIONFSCRATCHFBLISTER 
BRUISE F CONTUSION FCRUSHING 
SURGERY & MEDICAL CARE COMPLICATION 

XVIII. SUPPLEMENTARY CLASSIFICATION 
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Ci) a higher "prevalence" of parasitic diseases in Ribeira 
de Pena than in England and Wales; 
C i i 3 the reduced importance of all rubrics refering to 
Mental Disorders in the Ribeira de Pena population compared 

to the English population. The only exception is for 
Alcohol abuse & Alcoholic psychosis, which is more marked 
for males than for females; 
Ciii) identical remarks apply to the rubrics in Chapter VI 
(Nervous and Sense Organs Diseases), although Epilepsy 
appears to have the same importance in both populations; 
Civ) Hypertension is slightly more common amongst the 
Ribeira de Pena females than in English females, the 
opposite being the case for males; 
Cv) Respiratory System Diseases have a rather higher 
prevalence in England and Wales than in Ribeira de Pena; 
even so, in the latter we are more likely to find persons 
with Tonsillitis and Pneumonia but there were almost no 
diagnosis of Hay Fever, whilst the latter is quite common in 
the English population; 
Cvi) within the group of Digestive System Diseases we stress 
on the importance of Teeth & Support Structure Diseases and 
Gal-Bladder & Biliary Tract Diseases among the Ribeira de 
Pena population, which are rather less likely to be found 
among the English population; 
(vii) all the rubrics within the Pregnancy, Childbirth and 

Puerperium have an higher importance in the Ribeira de Pena 
populat ion; 
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C v i1i D all skin diseases, except those appearing in the 
table, assume rather more importance in the English 
populat ion; 

(ix) Minor injuries are also rather more frequent in Ribeira 
de Pena than in England and Wales, while the other rubrics 
within this chapter have a similar importance in both 
populat ions . 

However, an analysis by age and sex reveals further 
differences between the two populations. For this purpose we 
refer in Figure 6.7 (a) to (n) to the conditons most likely 
to be found in Ribeira de Pena expressed in terms of the 
consulting rates in the major diagnostic groups per 1000 
persons at risk in each age/sex group and the corresponding 
rates in the England and Wales population. 

The most evident discrepancy regarding the children in 
the two populations (Figure 6.7(a) and (b)) is the relative 
lower importance (and prevalence) of the group of diseases 
of the Nervous System and Sense Organs in Ribeira de Pena 
compared with England and Wales. On the other hand and in 
contrast to the remaining groups the prevalence of 
conditions under Chapter XVII (Injuries and Adverse Effects) 
and Chapter XV (Perinatal Morbidity) is higher in our 
population than in England and Wales. We can also note that 
the proportion of children with at least a contact for 
preventive purposes (Chapter XVIII) with the GP is similar 
in both surveys. 
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Persons belonging to the next two age groups are less 
likely to consult the GP and we note in general that the 
consulting rates in the NMS3 are consistently higher than 
those in the Ribeira de Pena survey, the only exception 
being for Chapter IX (Digestive System Diseases), for which 
we found slightly higher rates in the Ribeira de Pena survey 
(Figure 6.7 Ce] to (f)). For those aged 5 to 14 years 
Diseases of the Nervous System and Sense Organs assume a 
relatively lower importance and are less likely to be found 
in Ribeira de Pena than in the England and Wales; the same 
conclusions apply to Chapter I (Infectious & Parasitic 
Diseases) and Chapter XII (Skin Diseases), although they 
occupy in both surveys the same relative importance. As 
expected Injuries and Adverse Effects assume greater 
importance in the Ribeira de Pena survey, especially for the 
male population in almost all age groups. For females aged 
15 to 24 years (Figure 6.7(f)) the greatest difference comes 
from a higher prevalence of conditions under Chapter XI 
(Pregancy, Childbirth and Puerperium) in Ribeira de Pena 
than in England and Wales. Under this chapter we find the 
fourth highest consulting rates in our survey compared with 
the twelfth position in England. 

Although the discrepancies mentioned above persist for 
those between 25 and 44 years (Figure 6.7 (g) and (h)) we 
should stress the relative importance of Injuries and 
Adverse Effects and of Digestive System Diseases for males 
in the two populations. The first group is the most likely 
to be found in Ribeira de Pena, while in England and Wales 
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it is the third in order of importance, the two more common 
chapters being the VIII (Respiratory System Diseases) and 
the XIII (Muskuloskeletal Diseases). The consulting rates 
for females in Chapter IX (Digestive System Diseases) and 
Chapter XI (Pregnancy, Childbirth and Puerperium) are higher 
in the Ribeira de Pena population than in England and Wales, 
occupying a rather more important position in our 
population. For males aged 45 to 64 years (Figure 6.7(1)) 
Musculoskeletal conditions are the most prevalent, 
immediately followed by Injuries and Adverse Effects, this 
latter group appearing only in the seventh position among 
the population of the same age in England and Wales. For 
females in this age group (Figure 6.7(j)) the main 
differences both in prevalence and relative importance are 
in groups VII (Circulatory System Diseases) and again IX 
(Digestive System Diseases), with a higher prevalence in 
Ribeira de Pena than in England and Wales. The former is the 
second most likely to be found in Ribeira de Pena, but the 
sixth in England and Wales, and the latter occupies the 
sixth place in our population and only the eleventh in the 
population of England and Wales. 

For those between 65 and 74 years (Figure 6.7(k) and 
(1)) the patterns of morbidity are identical for both 
populations with respect to the three most important disease 
groups, although for males the group XIII (Musculoskeletal 
Diseases) is the most common in Ribeira de Pena but only the 
third most common in England and Wales, where the 
Chapters VII and VIII appear more frequently. For this age 
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group Injuries and Adverse Effects are rather more important 
in Ribeira de Pena (fourth place) than in England and Wales 
(nineth place). For females [Figure 6.7CD) there are two 
important differences. First, conditions under Chapter VI 
(Nervous System and Sense Organs Diseases) that occupy the 
fifth position in England are rarely reported in Ribeira de 
Pena and, secondly, considerably higher consulting rates for 
Mental Disorders in England and Wales. For the oldest 
stratum (Figure 6.7Cm) and Cn)) we note in general that for 
the ten more important groups of diseases the consulting 
rates are markedly lower in our survey (we already pointed 
out that this can be attributed to the lack of consultation 
at the patient's home, whose effect is reflected more in 
this age group). Circulatory System Diseases dominate the 
spectrum of morbidity for both sexes in the two surveys. The 
more important differences in importance for males are found 
for Chapter XVIII (Supplementary Classification), which is 
seventh in Ribeira de Pena and fifth in England and Wales, 
and for Chapter VI CNervous System and Sense Organs 
Diseases), which is the nineth in Ribeira de Pena and sixth 
in England and Wales. For females, Chapter IX (Digestive 
System Diseases) is the fourth in Ribeira de Pena and nineth 
in England and Wales and Chapter VI, which is the nineth in 
Ribeira de Pena and fifth in England and Wales. 

Summarising these results and looking only to the 
dominating morbidity group in both surveys in the various 
age/sex groups we can say that females tend to follow 
identical patterns in both surveys! respiratory diseases for 
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those under 15 years, conditions requiring preventive and 
administrative procedures for those between 15 and 44 years, 
muskuloskeletal conditions between 45 and 64 years and for 
those over 64 years circulatory diseases. The patterns of 
morbidity encountered among the Exeter population (Ashford 
and PearsonD either for surgery attendances or home visits 
are not so similar. For surgery attendances, besides the 
importance of respiratory conditions for those under 19 
years and in the 35-39 age group, conditions related to 
pregnancy, childbirth and puerperium are the most frequent 
between 20 and 34 years, genito-urinary conditions between 
40 and 44 years and for those over 65 years conditions of 
the circulatory system. The pattern for home visits between 
35 and 74 years is dominated by respiratory conditions and 
for the elderly by circulatory conditions. The male 
populations are more heterogeneous in this respect. The 
English pattern is dominated by respiratory diseases for 
those under 65 years but above 65 years this comes in second 
place, with higher consulting rates for circulatory 
diseases. In Ribeira de Pena respiratory conditions are the 
most important for those under 15 years but in the middle 
age groups (15 to 44 yearsD the pattern is dominated by 
injuries and adverse effects, followed by musculoskeletal 
diseases for those between 45 and 74 years and for the 
oldest, circulatory diseases. For surgery attendances in the 
Exeter survey there is also a predominance of injuries and 
adverse effects for the 15-19 year age group,as for Ribeira 
de Pena, but for the other age groups the pattern is similar 
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to that of the NMS3. For home visits the respiratory disease 
group dominates the pattern of morbidity encountered for all 
ages . 

In terms of hospital services, injuries and adverse 
effects are the most likely conditions in males to require 
both an out-patient consultations and an in-patient 
admission in both surveys, although in Exeter an out-patient 
consultation for those 70 years and over is more likely to 
be due to conditions of the nervous system and sense organs. 
The pattern of out-patient consultations for females is 
similar, although for those in the 25-29 age group in Exeter 
and the 15-44 age group in Ribeira de Pena conditions 
related to pregnancy, childbirth and puerperium occupy the 
first place. 

6.3 THE CONTENT OF GENERAL PRACTICE 

The combined result of the analyses in the previous 
sections regarding the inherent characteristics of the 
populations under study, must be reflected in the 
distribution of the services rendered and requested by these 
populations. As a result, the content of general practice 
showing why persons come to consult the GP is a consequence 
of both the characteristics of the users and the patterns 
of morbidity they present. This is an analysis undertaken in 
most of the studies we have mentioned, because it is based 
solely on the number of consultations and purpose Cnot in 
the number of patients registered and using the services]. 
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In Figure 6.8 we can appreciate the differences in the 
content of general practice in Ribeira de Pena and in 
England and Wales. Although in the Portland survey the 
health services include also demand for specialised care 
they are also shown for comparison. In this figure the 
number near the disease group represents the percentage of 

nsultations under that heading and the extended portions 
re those which differ more widely from the pattern observed 
in Ribeira de Pena. As expected, this analysis strengthens 
some of the conclusions drawn in the previous comparisons. 
Comparing with the NMS3 and by chapter order we stress the 
greater proportion of consultations in Ribeira de Pena under 
Chapter IX CDigestive System Diseases), Chapter XVII 
(Injuries and Adverse Effects) and Chapter XVIII 
(Supplementary Classification) and of lesser importance 
consultations under Chapter V CMental Disorders), Chapter VI 
(Nervous System and Sense Organs Diseases) and Chapter XII 
CSkin and Subcutaneous Tissue Diseases). When compared with 
the Ribeira de Pena survey, the Portland survey [and also 
the NMS3) reveals a higher proportion of consultations under 
chapters VI and XII and here the proportion of consultations 
under Chapter I [Infectious and Parasitic Diseases), 
Chapter VII (Circulatory System Diseases), Chapter IX 
CDigestive System Diseases) and Chapter XIII (Musculo
skeletal Diseases) is lower. The tendency shown in the NMS3 
and in the Portland survey for a lower percentage of 
consultations for circulatory diseases in comparison with 
the Ribeira de Pena survey can obviously reflect the 
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different age distribution of the underlying populations. In 
Ribeira de Pena there is a higher proportion of population 
in the youngest and oldest age groups than in the other 
surveys and, in contrast, a lower proportion of persons in 
the middle age groups. Using the results in the NMS3 and in 
Ribeira de Pena survey we can compare the variation in these 
proportions within each age group for the chapters where we 
found the highest discrepancies. Figure 6.9 shows that in 
relation to Chapter VI (Nervous System and Sense Organs 
Diseases} there is a general tendency for a higher 
proportion of consultations in the NMS3 under this group, 
which although influenced by age Cthe highest discrepancies 
occur in the youngest and oldest strata] is present in all 
age groups, Cthe only exception being for those aged 15-24 
years). The same conclusion applies to the consultations 
under Chapter V (Mental Disorders) for those aged 15 years 
and over and Chapter XII [Skin and Subcutaneous Tissue 
Diseases) for those aged between 5 and 44 years. In 
contrast, the proportion of consultations under Chapter XVII 
[Injuries and Adverse Effects) for those under 15 years and 
between 25 and 74 years of age. Chapter IX (Digestive System 
Diseases) for all ages and Chapter VII (Circulatory System 
Diseases) for those 45 and over are constantly higher in 
Ribeira de Pena. v 

In general, it seems that the differences detected here 
are not solely due to differences of true "prevalence" of 
disease. They reflect both the "knowledge" and (mostly) the 
attention that physicians are able and prepared to give to 
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their patients and beyond this they reflect the way the 

actual health policy is developed towards certain population 

groups . 

6.4 MODELS FOR THE DOCTOR-PATIENT CONTACTS WITH THE HEALTH 
SERVICES - REVIEW AND COMPARISON OF RESULTS 

The first approach to an understanding of the behaviour 
of patients in relation to their usage of the health 
services was advanced by Greenwood and Yule (1920)« who 
tested the hypothesis of a constant chance of disease in 
each member of the population [represented by the Poisson 
distribution) against the hypothesis of an underlying 
distribution of susceptibility to disease of each of its 
members [represented by the Negative Binomial distribution). 
Using data on the number of industrial accidents they found 
that the NB distribution, in contrast with to the Poisson 
distribution, gave an adequate fit to their data set. 

In 1965, Martin and Katti, fitted several distributions 
to several groups of biological data characterized as being 
contagious, namely the NB distribution, the Neyman Type A 
and the Poisson distribution. Again one of the data sets 
used concerned accidents, and as before, amongst all the 
distributions tested, only the NB fitted the data 
adequately. Froggatt et al. v(1969) applied for the first 
time curve fitting to the pattern of doctor-patient 
consultations using data on female patients (2,810) 
registered with a three-doctor group practice in Belfast 
during the period 1962-64. They examined several models for 
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the distribution of surgery attendances and home visits for 
this group of patients, based on the theorethical 
distributions above. The two hypotheses put forward were "a 
random allocation of events (attendance or visit] in a 
homogeneous population in an environment either stable or 
changing equally for all subjects" (Poisson distribution) 
and under the "proneness" model differences in the liability 
of individuals to incur an event given the other assumptions 
above (NB distribution). For surgery attendances a 
satisfactory fit was provided only by the NB distribution 
and the data were compatible with "proneness" but not with 
the other hypothesis tested. For home visits neither of the 
hypotheses tested fitted the observed data. It is 
interesting to note that in the Ribeira de Pena survey the 
overall data for females regarding GP contacts was fitted by 
the NB distribution, while for males the fit was rather 
poor. Froggatt et al. stated that "the study was limited to 
females because most of the hypothesis to be tested were 
devised for their a priori coherence for women rather than 
for men". It is probably true that the data for males is 
more heterogeneous, at least in our data set in terms of age 
this is true. They also pointed out that the data were 
considered as a whole because "over most of the age range 
the mean number of attendances in each quin-quennial age 
group was very similar". In relation to the definition of 
the problem of the population at risk (estimation of the 
probability of no contacts - Pn).> they considered that a 
small percentage of their study group (2 to 3 per cent of 
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the population] were not in fact members of the practice 
during the whole study period, saying that "it could lead to 
an over-estimation of the lower frequency classes in the 
distributions, but the nett result on the distributions may 
well be insignificant". 

The data concerning doctor-patient contacts within the 
health services in the National Survey collected by Logan 
and Cushion comprising 171 doctors from 106 practices in 
England and Wales referred to 1958, was also tested by 
Spencer (1971] in relation to the NB distribution. He found 
that the combined data (surgery attendances and home visits) 
did not fit the NB distribution. One of the problems 
emerging from this type of data is the determination of the 
zero class and the total number of individuals at risk, a 
difficulty pointed out by Logan and Cushion. 

As Ashford (1972] stated, the information available 
about general practice by this time "consisted mainly of 
special studies in particular and often unrepresentative 
prectices" and it was not clear whether the GP participants 
in the National Survey by Logan and Cushion "were 
representative of GPs as a whole at the time of the survey 
or of general practice at the present time", ten years after 
the survey. Ashford and Pearson (1970) carried out a survey 
of morbidity covering about 70,000 living in the City of 
Exeter (England), the patients registered at 16 practices 
run by 35 GP's. The information collected covered all 
general practice and hospital out-patient consultations and 
all in-patient admissions during the calendar year November 
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1966-October 1967. This was the data used by Ashford [1972] 
to examine the structure underlying the process of patient 
contacts, considering the NB distribution as a basis for the 
"proneness" and "episodic" models and an alternative 
distribution for a combined "proneness-episodic" model. He 
analysed the data regarding surgery attendances and home 
visits in terms of each age/sex group considering patients 
with 0,1,...,6 or more contacts. Although these groups are 
more extensive then those chosen in our survey, we can 
compare the results of the two surveys in terms of the 
several models postulated in respect of surgery attendances. 
The fits provided by the NB distribution to Ashford's data 
sets revealed that for the young children (aged less than 1 
year and 1-4 years) of both sexes and for females in almost 
all age groups this distribution is not adequate to 
represent the data. In contrast with the data from the 
Exeter survey, the NB distribution fitted our data for the 
youngest age group (1-4 years) for both sexes and for 
females, except in the 15-24 and 25-34 age groups. Similarly 
to the Exeter data the misfit for females in the child-
bearing ages disappears when contacts during pregnancy are 
excluded. Our results resemble those obtained by Ashford 
when the contacts at the emergency department are excluded; 
we then find a poor agreement for the youngest males and 
oldest females (over 65 years), which corroborates the poor 
fits obtained with the Exeter data for these age/sex groups. 

In order to test the two "proneness" and "episodic" 
models we sub-divided our data in two six-month periods and 
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compared the parameter estimates obtained with those for the 
corresponding whole year data. Under the "proneness" 
hypothesis the NB distribution is given by NBCk,d>t), the 
estimate for the second parameter should be proportional to 
the length of the time period while the first parameter 
should be constant for all periods. The closest approach 
obtained for the Exeter data CAshford considered four three 
months pariods) occurred for males over 65 years and females 
between 20 and 34 years and over 55 years. In our data it 
seems that females in general tend to follow the "proneness" 
model, while only younger males [less than 15 years] and 
those between 25-34 and over 65 years follow this pattern. 
On the other hand under the "episodic" model the 
distribution takes the form NB(lt,0) and so the second 
parameter should be constant for all time periods while the 
first should be proportional to the period considered. This 
hypothesis seems to apply to the Exeter data regarding male 
home visits and for our data it seems to be followed by 
males between 35 and 44 years. Given that neither of these 
models applied to some data sets, the third model suggested 
by Ashford combine both these models, the "proneness-
episodic" model. The application of this model to the Exeter 
data gave in general a remarkable increase in the number of 
fits Cage/sex groups) for surgery attendances. Only for 
males of less than one year and females less than 5 years 
and in the 20-24 and 60-64 age groups did the data not fit. 
In relation to our data for GP contacts the model suggested 
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gives no better explanation that the previous "proneness" 
model based on the NB, the distribution suggested does not 
fit the data for males between 15 and 44 years and, as for 
the previous model, does not fit the data for females aged 
15 to 34 years. A similar result was obtained by Ashford in 
relation to the data for home visits. Nevertheless when we 
excluded the contacts held at the emergency department in 
the Ribeira de Pena survey, the distribution was adequate to 
represent the data for all the age/sex groups considered. To 
test the adequacy of the model again the distribution was 
tested for the data covering the two time periods and the 
estimates of the parameters were compared with those from 
the whole year data. Although in the Exeter data the model 
seems to apply for males over 19 years, in our data set and 
due to instability in the parameter estimation this 
hypothesis could not be adequately tested. 

Using the data from the Exeter survey, Hunt (1974] 
considered other models based on the episodic structure of 
patient contacts, examining several distributions for the 
number of contacts per episode some of which embodied the 
concept of "proneness". The theoretical distributions tested 
were the Neyman Type A, a generalised NB with respect to a 
Poisson and a generalised Poisson with respect to a NB. He 
obtained similar • results to oursj the first of these 
distributions did not fit the Exeter data nor our data for 
all the age/sex groups considered, while the remainder seem 
to a certain extent to be suitable to represent the data 
from the two surveys. Disregarding the "episodic" hypothesis 

406 



underlying the patient contact, a modified logarithmic 
distribuiton seems to be adequate in both surveys to 
represent the number of patient contacts in relation to a 
service that experiences a low demand, as for instance the 
hospital out-patient consultations in almost all age/sex 
groups and home visits (except in the youngest and oldest 
strata) in the Exeter survey and GP contacts for males in 
the middle age groups in our survey. On the other hand the 
distribution is not at all suitable to represent the data 
when the demand for the health services is heavier, as for 
instance the population strata mentioned above. 

One other important problem examined in both surveys is 
the determination of the sample size, that is, whether an 
individual who needs medical advice would actually seek help 
from a doctor within the NHS context. Nevertheless this 
problem assumes different aspects in the two surveys given 
that the basic data set used has different characteristics. 
As far as the Exeter survey is concerned this problem is 
strictly linked with the evidence derived from the GPs' 
registration lists, since in details given about the Exeter 
survey data, Ashford and Pearson mentioned the exclusion 
from their data set of all indiviuals using private health 
services. In Ribeira de Pena and given we used information 
from the census it is possible that some members of the 
population will use private health services instead of a 
doctor working in the NHS. We know from the information 
collected in the census that, at least in some of the 
parishes parts of the population regularly consult private 
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doctors, both before and after the Health Centre was set up. 
Nevertheless, and despite the fact that by the time the 
survey was undertaken there were no resident private doctors 
in this community, we think that in some parishes with bad 
accessibility it is plausible that some members of the 
population resorted to a private doctor at least 
occasionally. This problem leads us to concentrate on the 
resident population that had at least one contact with the 
GP during the survey year, those we know that were at risk. 
In theoretical terms this involves the application of zero-
truncated distributions above and a comparison between the 
actual proportion of persons with no contacts and that 
estimated on the basis of the parameters obtained when 
fitting the truncated models. Despite the instability of the 
estimates of the parameters for some of the age/sex groups 
considered for the zero-truncated distributions, in general 
no great descrepancies were found between the actual and 
estimated pn and the fits improved in relation to those 
obtained with the complete data sets. Similar results were 
obtained by Hunt (1974) in relation to the Exeter survey 
data and the St. Thomas's Hospital data (details on the 
calculation of the population at risk for this survey are 
given by Morrei et al. (1970)). 

After testing the adequacy of several, models to 
represent the distribution of each type of contact separate
ly, Ashford and Hunt (1974) consider the joint distribution 
of patient contacts during the same time period. The 
extension of the previous models was studied in relation to 
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the bi-variate distributions involving two of the four types 
of contacts, surgery attendances, home visits, hospital out
patient consultations and hospital in-patient admissions 
CHunt, 1974] and finally a tri-variate model involving the 
first three types of contacts was considered. In the Ribeira 
de Pena survey the data only allow for the consideration of 
a bi-variate distribution involving GP attendances and 
hospital out-patient consultations [considering 0 and 1 or 
more contacts), because there were few persons with more 
than one in-patient admission. The first model considered 
leading to a bi-variate form of the NB was found to be 
unsuitable to represent the data for the majority of the 
age/sex groups, the only adequate fit being for females in 
the 45-64 age group. Similar results were obtained by Hunt 
when he considered each of the combinations of the types of 
contacts mentioned above. Nevertheless when we tested this 
model excluding the contacts held at the emergency 
departments [both at the Health Centre and hospital) in 
general the fits improved, but still for the elderdy of both 
sexes and for females of between 25 and 44 years the 
discrepancies were highly significant. Based on a 
generalization of the previous "proneness-episodic" model 
and assuming further that the distributions of the numbers 
of contacts of different types per episode are independent 
a Poisson/Gamma/modified Log distribution model was then 
applied to the data and the fits improved greatly in 
relation to the bi-variate NB previously considered. 
Considering 17 five year age groups, Hunt found that this 
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model successfully represented almost all data sets, the 
only significant chi-square values were for males in the 
10-14, 25-29 and 45-49 age groups at the 5% level and for 
females in the 1-4, 5-9 and 25-34 age groups at 1% level, in 
the 15-24 age group at 0.1% level and in the 35-39 age group 
at the 5% level. The results regarding the application of 
the model to the Ribeira de Pena data revealed slight 
discrepancies in relation to males in the 25-44 and 45-64 
age groups, with a significant chi-square value at the 5% 
level, and for females aged 15-24 at the 0.1% level. It 
should be noted that there are certain constraints in the 
model we tested in relation to that proposed by Ashford and 
Hunt. Given the limitations of the data sets two of the 
parameters were set equal to 1 and as a result the mean 
number of contacts of each type per episode is given by the 
value of one parameter instead of the two parameters (in the 
modified Log distribution] for the complete model. This more 
general model applied to a multi-variate situation gives 
details regarding the distributions involved that in the 
uni-variate case were impossible to obtain since that two 
parameters were confounded, one linked with the distribution 
of episodes and the other with the mean number of contacts 
per episode. Refering to the applications of the model, 
Ashford mentioned that as the model "does not account for 
particular aspects of the generation of disease or patterns 
of care, it does not necessarily apply to a specific 
specialty or service", although he has tested the model 
excluding contacts for maternity care quite"successfuly. We 
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thought it convenient for planning purposes to test the 
model not for a specific specialty or service, but excluding 
a specific service, the emergency services at the Health 
Centre and hospitals. The model also seems to be adequate to 
represent these data sets, and similarly to the uni-variate 
situation the age groups whose data were not fitted by the 
model correspond to those in the Exeter survey for which the 
model did not fit either, namely the youngest of both sexes 
and females in the 15-24 age group. 

Another form of the multi-variate distributions above 
appears when the model is applied to the same type of 
contact over non-overlapping time periods. Again a bi-
variate form of the NB distribution seem not at all suitable 
to represent the data for GP contacts in the two consecutive 
six-month periods, in contrast to the bi-variate version of 
the model presented by Ashford. The first version of this 
model for which the uni-variate marginals have identical 
parameters and identical moments seem to be adequate to 
represent the data from the Exeter survey for most of the 
age/sex groups in relation to surgery attendances and 
hospital out-patient contacts. When applied to the data for 
GP contacts at the Ribeira de Pena health centre this 
version seems not suitable to represent the data for most of 
the age/sex groups; similar conclusions were drawn in 
relation to home visits in the Exeter survey. Another 
version of this model allowing for a different rate 
parameter in the two time periods Csuggested by the seasonal 
variation presented in almost all data sets) and a 
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consequent increase in the number of parameters (4 
parameters against 3 in the previous model] fitted the data 
for almost all age/sex groups, with only four significant 
chi-square values at the 5% level for those in the 15-24 and 
over 65 year age groups of both sexes. In relation to the 
results presented by Hunt for home visits in the Exeter 
survey another model was tested allowing not only for a 
different rate parameter but also for different parameters 
for the number of contacts per episode in the two 'time 
periods C5 parameters instead of four in the previous 
model). This was found suitable to represent the data for 
home visits in the two six-month time periods. When this 
model was applied to the data sets for which we previously 
found a significant chi-square value the fits were slightly 
improved. 

Based on the data collected in the second National 
Morbidity Survey in England and Wales in 1970/71, Kilpatrick 
(1977) had the opportunity to test the hypothesis of 
"proneness" for episodes of illness as proposed by several 
authors. This survey, involving 53 general practices, was 
the first large-scale study to record episodes of illness 
that were defined as any period of reported illness 
requiring one or more consultations with the doctor. These 
episodes refer only to illnesses coded in ..the first 17 
disease groups of the classification used by the Royal 
College of General Practitioners, thus excluding the group 
18 (corresponding to the supplementary classification in the 
ICHPPC-2). Under the "proneness" hypothesis the resulting 
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distribution, the NB, was fitted to the number of episodes 
reported by the patients registered with the practice for 
the full survey year and further six practices were chosen 
to test the corresponding data for those who were registered 
for only part of the year. Regarding the distribution of 
episodes for those registered for the full survey year, 
Kilpatrick found that in approximately half of the practices 
the chi-square test was non-significant at the 5% level 
using the NB distribution and that this seems to be the 
underlying distribution in the remainder. Although the chi-
square test of fit for the combined data for all practices 
was highly significant, the sum of the absolute deviations 
was only 3.3 per cent, what leads to the conclusion that the 
NB gave a close fit. Based in the sum of the absolute 
deviations he tested also the adequacy of the NB to 
represent the data for each sex group and for several age 
groups, concluding that the fit was acceptable mentioning 
nevertheless "a progressive departure from the NB from young 
adult ages to old age". In respect to those at risk for part 
of the year he found that the NB provided a satisfactory 
fit, using both the chi-square test and the sum of the 
absolute deviations. In the final discussion of the results 
Kilpatrick pointed out that "almost half of the total lack 
of fit of the NB to these records is due to a deficiency of 
persons with one episode", remarking as possible reasons the 
recording of multiple episodes at a single visit and the 
inclusion of episodes for a problem defined before the 
survey that generates a consultation for that problem during 

413 



the survey. He advances other possible explanations based on 
the fact that the update of the registers of the practices 
in relation to those who have moved away or died is not 
correct, "thereby increasing the percentage of patients with 
zero episodes by about 2 per cent" and further based on the 
exclusion of 6,700 episodes C1.4% of the total number] 
because they could not be linked to any member of the 
practice and could probably increase the frequency of 
patients with one episode. 

Based on the data collected in 1970/71 in another 
article Kilpatrick [1977D analyses again the NB as the 
underlying distribution for the number of consultations for 
patients reporting one episode and for all patients who 
consult irrespective of the number of episodes. The findings 
are identical to those regarding the distribuiton of 
episodes. In both data sets the maximum deviation from the 
NB occurs for those with one consultation and a consequent 
excess for those with 2,3,... consultations. The resulting 
fits as judged by the sum of the absolute deviations are 
consistent with those above and it is concluded that the 
"proneness" model applies equally well to the distribution 
of consultations. This corroborates the results obtained in 
the Ribeira de Pena survey with the "proneness" model. It is 
interesting ,. to note that the "proneness-ep isod ic" model of 
Ashford and Hunt regarding the bi-variate distribution of GP 
contacts and hospital out-patient consultations for some of 
our data sets revealed also this deficiency in relation to 
persons with one consultation. Kilpatrick (1977] remarks 
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that this could be due to a tendency of the GP to recall 
patients more than expected, but on the other hand this 
feature was also observed in the distribution of episodes 
Cconsultations for new problems), and then he concludes that 
''the deficit is not caused by an excess of follow-up 
consultations". 

The comparison of our findings with those from these 
surveys reveals a close agreement between general practice 
in England and Portugal in relation to an underlying model 
concerning the pattern of consultations that involves 
simultaneously the patient reaction to the health services 
established and the dynamics of the health system towards 
the patient. 
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7. CONCLUSIONS 

Despite its European location, Portugal has in terms of 
health, the problems inherent in both developed and develop
ing countries. The Northen Portuguese region in which the 
Portuguese-Norwegian project was set up is one of the most 
backward regions in Portugal, not only in terms of health 
care but more generally in terms of socio-economic and 
cultural factors. Within this region the Vila Real district 
was selected for the implementation of the project, which 
covered a multiplicity of objectives as described by Anker 
and Borchgrevink C1985). Once the project was implemented 
one of its goals would be to assess the impact on the health 
of the population of the Vila Real district, i.e. a 
comprehensive analysis of the health care delivery system in 
terms of a multiplicity of factors and a diversity of units 
of measure involved. Ideally, this would involve a 
compilation of the community health problems in relation to 
the availability of resources in terms of the specific 
services provided. By the time the project was set up, the 
NHS was passing through the phase of transformation that 
followed the political change in the country after the 1974 
revolution. As a result the district became the testing 
ground for new policies on primary health care and in 
particular the Ribeira de Pena community was the first to 
enjoy the benefits of the project, with the first health 
centre being built and functioning by the end of 1980. Our 
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research covering the population of this community 
represents the initial evaluation of the policy on primary 
health care and utilization of the health services in 
general. In Chapter 1 we described in detail the two 
components of this policy, the distribution of health man
power resources and the organization of the health services 
in terms of place, type of care provided, provider and 
articulation between the different levels of care. Summing 
up, the GPs services are available at two Health Units 
situated in the more populous parishes and nursing services 
[vaccination programme] are available at these units and at 
other places selected as being accessible for the user. 
Although home visits are made at the discretion of the GP, 
such visits occured very seldom during the survey year and 
we think that in general they are not a common practice in 
most of the health centres in this region. The primary care 
services are therefore centralized in respect to medical 
services. The consultations are booked in block and the 
service is provided on a "first come-first served" basis. In 
terms of the type of services there is an emphasis on 
prevention and the most privileged groups are the youngest 
and women of child-bearing age. Specific appointments are 
made for infant care, maternity care and family planning 
activities. In relation to infant and maternity care the aim 
was universal coverage, given the poor health indicators in 
the community and in the district when compared with those 
from the country as a whole. Our study involves three 
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distinct aspects: the characteristics of the population at 
risk, the actual health services utilization in terms of 
these characteristics and the consumer satisfaction with 
these services. The information collected allows us to 
detect groups which actualy are not a target of the services 
but which should be considered in the future planning of the 
services. Although the target population is small, within 
the district of Vila Real most of the new health centres 
built under the aegis of this project serve equally small 
communities that in many aspects resemble the community 
studied in our project, so that our conclusions have a wide 
field of applications. 

As a result of our research project we are able to call 
the attention of the local health authorities to certain 
indicators that can be influenced by health policy and 
others that are immutable. We can show how these indicators 
relate to the utilization of the health services, 
particularly in respect to equity of access. Comparison of 
our findings with others, which reflect the experience of 
other countries with different health policies, further 
reveals the advantages and shortcomings of the present 
primary care health policy in Portugal. The ultimate aim of 
future planning of the primary health care services in 
accordance with the distribution of needs can be suggested, 
bearing in mind the changes actually introduced in the 
community and the actual allocation of health manpower 
resources . 
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7.1 INDICATORS OF THE COMMUNITY AT RISK 

The information collected through the census 
questionnaire was measured in simple concrete terms and can 
be individually summarized so to portray community 
characteristics as well as community differences in respect 
to these characteristics. Indicators that characterise the 
standard of living in the community, as for instance housing 
conditions, the household crowding index and socioeconomic 
group of the head of household show that the community 
population is living well below the national pattern. 
Although there has been a slow but positive evolution in the 
period 1981-83, the majority of the community population is 
living in dwellings with no amenities Cno water, toilet and 
bath), in households with crowding index under the standard 
and incomes based on agriculture. Despite the high mean 
household size C4 persons per household) nearly in one in 
every ten households we find an old person (aged 65 years 
and over) living alone. Over one quarter of the population 
aged 7 years or more is illiterate and more than half of the 
population did not complete the first level of education. 
Nearly half of the population is economically active and 
more than half of the economically active population works 
on agriculture. The overall age distribution is typical of a 
population that traditionally emigrates; the age pyramid 
shows a "strangulation" between 25 and 44 years for both 
sexes . 

Within the community we found wide variations both in 
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household and personal characteristics reflecting the 

geographical location of the population. In general, in the 

more remote parishes, Canedo and Limões, all the indicators 

attain the worst values. In contrast, the central parish, 

Salvador, presents in general higher standards in relation 

to the remaining parishes. 
We have referred to indicators of the population at 

risk that can be considered "immutable" in respect to the 
health policy. These control variables might then serve to 
test the equity of access to health care because they 
delineate major groups of the population in this community. 

There is nevertheless a series of health related 
problems in this community that may be susceptible to change 
by an adequate health policy. It is also important to know 
their extent to establish priorities in future planning of 
primary care services. Among them we can select cigarrete 
smoking habits, alcohol consumption, blood pressure 
surveillance and family planning practices. Finally, the 
views of the population on health problems represents an 
indicator of perceived "need". 

The information collected on cigarrete smoking showed 
that this is not a major community health problem, since 
only 30 per cent of males aged 15 years and over are current 
smokers, this proportion being reduced to 2 per cent for 
females of the same age. Smoking habits are associated with 
high education level and skilled occupations [teachers and 
clerical workers), being more common among less 
representative sectors of the overall population. In 
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contrast, excessive alcohol consumption affects mainly 
persons with low socio-economic status, which covers the 
great majority of the population. For about 42 per cent of 
males aged 18 years and over and 24 per cent of females of 
the same age, alcohol consumption can be considered as 
health noxious. Heavy consumers are more likely to be found 
amongst the less well-educated and those with occupations 
related to agriculture. We should note the association found 
between cigarrete smoking and alcohol comsumption for males, 
with a clear increase in the proportion of smokers as 
alcohol consumption increases. 

The information on blood pressure surveillance revealed 
that about 31 per cent of the population aged 25 and over 
does not measure their blood pressure regularly. As expected 
there was a positive association between education and blood 
pressure surveillance. 

The information on family planning is important since 
it is one of the factors emphasized in the current health 
policy. The information collected in the census regarding 
family planning was the one that provoked most contention 
and consequently the proportion of non-respondents (5.7%) 
was markedly higher in respect of this part of the 
questionnaire than in the remaider. About 72 per cent of 
women between 15 and 49 years of age Indicated knowledge 
about family planning and among these 41 per cent contacted 
the health services for this purpose. Again there was a 
positive association between information about family 
planning and education and a negative association with 
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parity. In three of the parishes, Canedo, Cerva and Limões, 
the proportion of women claiming no family planning 
knowledge was considerably higher than in the remainder. 

Information on perceived morbidity is considered by 
many as a relevant indicator of access when related to 
health services utilization. Amongst a population for whom 
access barriers are strong (and consequently usage is low] 
this information is also a good indicator of the community 
health status. The analysis of the information given in the 
census about the health problems felt by the respondent 
refers to "who reported" and "what were the problems 
reported" and associated disability [none, partial or total 
restriction in daily activities]. About two fifths of the 
community population reported at least one health problem 
and the reporting rates were identical for males and 
females, although females reported more frequently more than 
one health problem. Higher reporting rates were found among 
the less educated persons (except for the elderly) and 
amongst agriculture workers and farmers. Alcohol consumption 
is not significantly associated with health problem 
reporting rates, although higher reporting rates were found 
for female heavy drinkers (as opposed to female moderate 
dr inkers]. 

Complaints about musculoskeletal, respiratory and 
gastro-intestinal problems were the most frequently 
reported. The proportion of totally restricted persons was 
higher for those reporting a nervous system disease or an 
infectious or parasitic disease. 
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7.2 HEALTH SERVICES USAGE - PRIVATE AND NHS UTILIZATION 

Usage is one of the most important factors to assess 
the existing health policy and in particular, the delivery 
of primary health care. In principle, the best way to 
collect information on the usage of the health centre 
services by the target population, would be through an 
analysis of the individual Health Centre registers but in 
the survey year this was not possible for reasons given in 
Chapter 1. We have therefore used the census to collect 
information on health services usage, including a measure of 
efficiency, the waiting time for consultation. 

About 80 per cent of the persons covered by the census 
claimed to have used the local health services (Health 
Centre or Health Post]. In terms of their respective target 
populations, the Health Post services have a higher impact 
than the Health Centre services. Males attended hospital 
services more often than females, in contrast to private 
physician services and dental care. We emphasize the small 
proportion of persons claiming to have used dental care 
services (30% and 34% for males and females respectively). 
Health services usage rates were quite similar in terms of 
education of the head of household, but the most highly 
educated (head of household with 6 or more years of full-
time education) had higher usage rates of private services 
than the remainder. Comparing the usage of the Health 
Centre, private and both services in the various parishes we 
found a considerably higher utilization of private services 
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in Alvadia and Canedo than in the remainder. This result is 
also shown in the negative association between health 
service usage and difficulty of access. 

The waiting time for a doctor-patient consultation is a 
measure of efficiency that provokes general criticism on the 
delivery of primary care services. On average the users 
suffered waiting times of 2 and 3 hours at the Health Centre 
and Health Post respectively. Higher mean waiting times were 
found for persons living in households headed by farmers as 
opposed to professional workers, managers and junior non-
manual workers. 

7.3 CONSUMER SATISFACTION WITH THE HEALTH CENTRE SERVICES 
AND REASONS FOR THE NON-USE OF THESE SERVICES 

The attitudes toward the delivery of primary health 
care for those who have experienced a contact with it and 
the reasons for the non-use of these services are important 
outcome indicators of the health policy. The first is 
usually expressed in terms of cost, courtesy shown by the 
provider and the judgement of the patient on aspects of 
organization of the services, the quality of care received 
and information on how to deal with illnesss, while the 
second refers to all aspects related to access of care. 

When asked about their opinion on the health centre 
services 404 out of 1000 users were satisfied with the 
actual services and 307 out of 1000 did not express an 
opinion. The majority of criticisms was addressed to the 
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long waiting time for consultation, particularly in 
households headed by a less well-educated person. The 
highest proportion of persons complaining about the staff 
attitudes was found in households headed by a person with at 
least 6 years of full-time education. 

The most commonly stated reason for the non-use of the 
Health Centre services was the fact that the person did not 
perceive any serious health problem. Difficulty of access 
was more often mentioned by persons living in Canedo and 
Cerva and the non-users living in Alvadia and Limões were 
those more frequently reporting that they did not trust the 
Health Centre services. 

7.4 UTILIZATION OF THE NHS DURING THE SURVEY YEAR 1983 

The level and pattern of utilization of the NHS during 
the survey year is one measure that may be used to test the 
efectiveness of the health care system in terms of 
individual-based access indicators. Utilization can be 
characterized in terms of type (provider), place and purpose 
and further in terms of contact, volume and continuity. We 
have examined the survey data in terms of these different 
aspects in order to identify important variables amenable to 
change by health policy and control, independent variables, 
that by their affect on utilization define the end product 
of health policy. The analysis of the usage of health care 
services in Chapter 4 revealed that in a population with in 
general low level of usage, the most important aspect is 
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"access" to services. The analysis of morbidity patterns in 
terms of severity of condition presented at consultation 
across the different levels of the access indicators 
revealed that access barriers also influence the purpose of 
the contact. Given the fact that utilization is associated 
with some of these indicators we found differences between 
perceived "need" and that revealed by actual usage of 
services when both are described in terms of the major 
ICHPPC-2 chapters. Furthermore, some interesting factors 
emerged in the comparison of the morbidity patterns in this 
community as opposed to others Cother countries) in relation 
to the specific content of primary health care delivery. 

7.4.1 ACCESS AND MORBIDITY RELATED INDICATORS 

During the survey year, 1983, nearly 58 per cent of 
those at risk during the whole year contacted the health 
centre services, this proportion being higher for females 
than for males. Among those using the health centre 
services, nearly 16 per cent of females and 14 per cent of 
males were referred for further care, either private or 
within the NHS. Hospital out-patient services were requested 
for about 64 and 51 per 1000 persons at risk for females and 
males respectively and the corresponding figures for an in
patient admission were 29 and 25 per 1000 persons at risk. 
Linking these results we can conclude that hospital services 
at this moment are not corresponding to the total demand for 
specialized care and further looking at the type of referral 
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(out-pat lent, in-patient, emergency and private) we note 
that the main "entrance" door for specialized services is 
through the emergency department with the highest referral 
rates for both sexes (29 and 31 referrals per 1000 persons 
at risk for males and females respectively). This is an 
expected consequence of both a lack of specialists and the 
overloaded waiting lists at the district hospital. In terms 
of "continuity" between the different health services we can 
say that the degree of linkage and co-ordination of medical 
services is low; the interchange of information between the 
hospital specialist and the GP is not very common. Hospital 
specialists seldom send a note of discharge from out-patient 
or in-patient care to the GP. 

Access to primary care services is unquestionably 
dependent on a series of characteristics presented by the 
population at risk. Further these characteristics are 
associated with the "purpose" of consultation when this is 
classified in terms of severity. Summarizing the results in 
Chapter 4 we conclude that, in general, those making less 
use of the services are more likely to use them for a 
serious condition as opposed to intermediate or trivial 
condition. This is found when considering a series of 
population characteristics namely age, sex, marital status, 
education, social class, household size, housing conditions 
and physical accessibility. The pattern of contact rates in 
terms of age and sex are as expected and often found in 
other studies. Females make a greater use of health services 
than males and in the youngest age groups we found the 
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heavier users of primary care services. Above 25 years the 
age/sex patterns of usage are different; for males usage 
increases steadily with increasing age, but for females we 
found the opposite trend, usage being higher for those in 
the 25-44 age group and decreasing afterwards. Considering 
only GP contacts the usage is found to be lowest for those 
aged 5 to 14 years increasing until 25-44 years and 
thereafter keeping an almost constant usage rate in the 
older age groups. As mentioned previously the age/sex 
patterns in the volume of utilization (number of 
consultations per 1000 persons at risk) are identical to the 
contact patterns. This leads to the conclusion that the 
first contact with the services for a given individual tends 
to determine the overall usage for the same individual. 
Furthermore the number of consultations for those who 
contact the services - attendance rate Cwhich can be 
considered as a measure of consumer satisfaction) reveals 
that the youngest (0-4 years) of both sexes and females of 
between 15 and 64 years of age are better satisfied with the 
services than the remainder of the population. On average we 
found 3 consultations per male patient and 4 consultations 
per female patient during the survey year, the difference 
between the sexes being most marked for those aged 15 to 64 
years. For the youngest age groups we found on average 5 to 
6 consultations per user. This is of course a result of the 
emphasis given by existing health policy to females of 
child-bearing age and to the youngest population strata. 
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For the various age/sex groups we studied the influence 
on contact and severity of condition presented in the 
consultation in terms of the collection of indicators above. 
This study revealed that important population sub-groups are 
at a manifest disadvantage in respect of the delivery of 
primary care. The main results were as follows: 
Ci) Single Cas opposed to married or widowed) persons are 
less likely to contact the Health Centre services and also 
more likely to present a serious condition when consulting 
the GP. Therefore we can conclude that marital status is not 
only an important indicator of access but also of health 
status . 

(ii) Social class and education are also strongly associated 
with usage. Working class and less well-educated persons are 
less likely to seek the Health Centre services and when they 
do are more likely to contact the services for a serious 
condition. We would stress the significance of this 
difference in usage and morbidity pattern for both sexes in 
the 25-44 age group and above all in the elderly, 
(ill) Both household size and housing conditions are also 
delineators of access and morbidity patterns but the effect 
of the first is ambiguous. In general, persons living in 
houses with 6 or more persons Cas opposed to those with 1 to 
3 and 4 to 5 persons) contact the Health Centre services 
less often, the difference in contact rates being 
significant for children. Nevertheless for males aged 65 
years and over and females aged 25 to 64 we found the 
opposite trend, the contact rates increasing with household 
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size. In terms of morbidity patterns, males aged 45 to 64 
living in smaller households are more likely to present a 
serious condition than males living in households with at 
least 6 persons. For youngest females Cl-14 years) and in 
the 45-64 age group the proportions consulting for a serious 
condition decreases with increasing household size, but the 
opposite trend was found for those in the 15-24 and 65 and 
over age groups. 

Persons with more adverse housing conditions use the 
Health Centre services less often and in general present a 
higher proportion of serious conditions than those living in 
houses where all amenities are available. Nevertheless the 
reverse pattern was found for elderly persons; those living 
in households with good housing conditions use the Health 
Centre services more often and are more likely to consult 
for a serious condition that those living in worst housing 
condit ions . 

Civ] As expected, persons who admit to an ill-health problem 
are more likely to contact the Health Centre services and to 
consult for a more serious condition than the remainder. 
Considering this as an indicator of "need" , we found that 
the proportion of those in "need" not using the Health 
Centre services reaches the 40 and 50 per cent of the 
population, even in the eldest strata. 

(v) Physical accessibility is an extremely important 
indicator of access and it was the only indicator for which 
in all age/sex groups there was a significant difference in 
the usage rates, lower usage corresponding to worse 
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accessibility. As expected the effect of this indicator 
assumes more importance for the elderly, for whom access 
barriers are often more difficult to overcome. When the 
Health Centre services are more accessible (considering 
together both the GP contacts and the contacts with the 
nursing staff for vaccinations] the usage rates are similar 
for the two levels of access. This leads to the conclusion 
that accessibility barriers can be altered by an adequate 
health policy. In terms of category of condition presented 
at consultation the association with accessibility is 
ambiguous. While males aged 25 to 44 years and females 
between 1 and 14 years living in houses with bad as opposed 
to good accessibility have a significantly higher proportion 
of consultations for a serious condition, the reverse is 
found for youngest males (0-14 years] and for the eldest 
(over 65 years) both sexes. 

(vi) The information collected on smoking habits and alcohol 
consumption is important, especially for the definition of 
target populations in relation to preventive primary care 
services. Specific groups are those of adult heavy drinkers 
and children with alcoholic habits, involving a high 
proportion of the community population. Usage rates for 
heavy as opposed to moderate drinkers were not significantly 
different for those under 45 years and after this age the 
usage rates for heavy drinkers are significantly lower than 
for the remainder (for females only after 64 years). Heavy 
drinkers are less likely to consult for a serious problem, 
which is rather unexpected. Also unexpected is the fact that 

431 



during the survey year only 5 persons per 1000 at risk were 
diagnosed as chronic alcoholics. This could be due to the 
low usage of health services by heavy consumers or on the 
other hand to the under-reporting of cases by the GP. 

In relation to smoking habits there is no significant 
difference in the proportion of male smokers and male non-
smokers using the Health Centre services. Nevertheless there 
a tendency for higher usage by the younger smokers (15-44 
years), the reverse pattern appearing after 45 years of age. 
Youngest smokers also tend to consult more for a serious 
problem than the non-smokers and again the reverse trend is 
found for those over 45 years of age. 

Comparing health services usage in the Ribeira de Pena 
community with other communities in different countries 
several aspects can be stressed. Despite similar age/sex 
usage patterns, in the community we found a smaller 
proportion of persons contact the primary care services, and 
less often, than in other countries. In part this can be 
explained by the fact that we have considered the whole 
community population instead of that of persons registered 
at a defined health unit. Nevertheless usage by the youngest 
age groups is higher in our community and there is an 
increasing gap separating the different contact rates for 
the oldest population strata. Both aspects, especially the 
former, are an outcome of existing health policy. The latter 
aspect is manifested when in other communities all doctor-
patient contacts are considered and not only surgery 
attendances. This is obviously a reflection of the virtual 
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absence of domiciliary care in Protugal. In general the 
patterns of usage in relation to "access" found in other 
studies are similar to those found in this community, with 
the same apparent "access" barriers for the less privileged 
population strata. In making these comparisons it should be 
noted that the worst levels of housing conditions, 
accessibility and education in this community are much worse 
than those in other countries, and involve in Ribeira de 
Pena a relatively higher proportion of the population at 
r isk . 

7.4.2 MORBIDITY IN RELATION WITH NHS UTILIZATION 

One of the most important aspects of utilization is the 
information obtained in relation to the evaluated "need" of 
the health professionals, having in mind the restrictions 
put upon utilization for some sub-groups of the population 
at risk. Analysing the purpose of contact in terms of the 
major ICHPPC-2 chapters we can confirm the emphasis on 
prevention; about 288 per 1000 persons at risk contacted at 
least once the GP for preventive purposes and as expected 
this proportion is higher for females C325 per 1000 at risk] 
than for males C248 per 1000 at risk]. For both sexes 
Respiratory System Diseases assume the most important place 
for an illness-related contact, about 153 per 1000 persons 
at risk being diagnosed as having a respiratory condition. 
By order of frequency the next more common diagnostic groups 
were Injuries and Adverse Effects [101 persons per 1000 at 

433 



risk], Symptoms and 111 Defined Conditions C98 per 1000 
persons at risk]. Diseases of the Musculo-Skeletal System 
C83 per 1000 persons at risk], Digestive System Diseases (71 
per 1000 persons at risk) and Circulatory System Diseases 
(68 per 1000 persons at risk). Comparing perceived with 
evaluated "need" there is a noticeable difference with 
respect to the importance of musculo-skeletal problems, the 
chapter most frequently referred to by the population at 
risk with 159 and 209 per 1000 persons at risk for males and 
females respectively. This contrasts with the corresponding 
proportions for the Health Centre users of 65 and 99 per 
1000 at risk. A second group of health problems perceived as 
more important by population are gastro-intestinal problems 
with 70 and 63 per 1000 at risk for males and females 
respectively as opposed to the correponding rates of 57 and 
85 per 1000 consulting the GP. This was an expected result 
if we bear in mind the characteristics of the Health Centre 
users compared with the population as a whole, since the 
lower socio-economic groups who complain more frequently 
this type of problems uses the services less than the 
remainder of the population. On the other hand respiratory 
and circulatory problems were perceived less than diagnosed. 
About 39 males and 55 females per 1000 at risk complained 
about a circulatory problem whilst 47 and 88 per 1000 at 
risk respectively were diagnosed as having circulatory 
problems. Recalling that most of the diseases in this major 
group are related to the ageing process, it is apparent that 
the oldest strata tend to suffer more often from these 
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diseases than they admit. Given the importance of high blood 
pressure as one of the most common conditions in this group 
these results draw attention to the importance of 
information on blood pressure surveillance. 

Comparing the morbidity patterns in this community 
based on health services utilization with those from 
other studies there are important differences that can be 
attributed to the differences in population struture and 
attitudes. As Fry (1978) has stated, consultations are 
sometimes the result of "differing incentives and 
expectations for care of some specific conditions". As 
evidence we can cite the lower prevalence of Infectious and 
Parasitic Diseases, Sense Organs Diseases and Skin Diseases 
in the Ribeira de Pena population when compared with the 
population of England and Wales (NMS3], Regarding the higher 
risk levels presented by our study population this result 
can be explained by the low usage of services by those at a 
higher risk of contracting the more common diseases in those 
groups for which the perceived "need" does not correspond to 
that evaluated by the medical staff. The same argument can 
be used to explain the differences detected in relation to 
Mental Disorders. Nevertheless in relation to this group 
there may be other reasons involved and it seems that most 
of the Portuguese GPs Cas opposed to phisicians in other 
countries) are not prepared to give as much importance to 
mental and social problems as they give to somatic problems. 
We can observe similar trends in terms of the prevalence of 
social and family problems in Chapter XVIII (Supplementary 
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Classification]. On the other hand, although the prevalence 
of Injuries and Adverse Effects, Digestive System Diseases 
and Circulatory Diseases are similar in the Ribeira de Pena 
survey and in the NMS3, the patterns of the most important 
specific diseases in these chapters are quite different. In 
the first chapter we stress the importance of minor injuries 
which are considerably more common in the Ribeira de Pena 
population. As we mentioned in Chapter 4 most of these minor 
conditions come to the attention of the GP when there is the 
danger of infection, revealing the lack of health education 
and "self-care" facilities in the community. In the second 
chapter we note the high prevalence of Diseases of the Teeth 
and Supporting Structures, the second more important group 
within this chapter, which emphasizes the lack of and the 
need for adequate dental care services. Again within the 
Circulatory System Diseases we focus on the importance of 
hypertension and cerebrovascular diseases with identical and 
slightly higher values in our population when compared with 
that of England and Wales. 

In terms of hospital services the patterns of morbidity 
requiring an out-patient consultation or in-patient 
admission do not differ much from those found in the Exeter 
survey CAshford and Pearson, 1970D. Most of the persons at 
risk use these services for conditions under Chapter XVII 
[Injuries and Adverse Effects) and for females in child-
bearing age conditions related to Chapter XI [Pregnancy, 
Childbirth and Puerperium) appear most frequently. 
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7.5 TOWARDS AN ADEQUATE PRIMARY HEALTH CARE POLICY 

From the above results we can conclude that under the 
existing health policy the health professionals act as 
recipients for clients, rather than the population being 
recipient for care. There are nevertheless exceptions; 
children and women in fertile ages are privileged sub-groups 
which receive considerably more attention than the 
remainder. Although we are dealing with a small community 
and consequently with small numbers, based on the results in 
Chapter 3 we can identify some of the fruits of this policy 
during the period 1981/83. The reduction in infant and 
perinatal mortality rates, the stabilization of death and 
birth rates and a reduction in the age-specific fertility 
rates in the youngest C15-19 years) and older strata Cover 
35 years). Nevertheless, about 17 per cent of pregnant women 
received no care from the NHS during pregnancy and almost 6 
per cent were delivered at home without medical assistance, 
1 in 5 deliveries leading to complications. The effort 
directed towards this risk group is justified by the 
differences in morbidity patterns compared with those from 
England and Wales CNMS3), in that in this community problems 
during pregnancy are relatively more frequent. Despite the 
efforts of the health professionals, when we compare our 
results with those from the NMS3 in terms of women 
contacting the services for family planning purposes, we 
note the reduced coverage existing in this community, 
despite the increase since the implementation of specific 
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appointments for this purpose in the Health Centre. 
In relation to the youngest stratum of the population 

we recognize the excellent coverage given to this target 
group and the organization of the Health Centre services in 
terms of preventive care with respect to nurse preventive 
activities. On the other hand, perinatal morbidity rates are 
higher in this community than in England and Wales and 
preventive measures directed against alcohol consumption by 
children, if undertaken, have not accomplished their 
objectives. We also note that the vaccination campaigns, 
despite the effort given to the attainement of full 
coverage, were below the desirable target Cas shown in 
Chapter 4 in relation to tuberculosis BCG). Nevertheless, it 
is difficult to evaluate the effectiveness of this type of 
preventive programmes given that the prevalence of 
tuberculosis in this region is also high (1 per 1000 persons 
at risk) when compared to that of the population of England 
and Wales. 

In terms of the organization of the primary care 
services there are several criticisms that are worth 
mentioning because they reflect the user's dissatisfaction 
with the delivery of primary care. Among others we stress on 
the inconvenience Cnon-existence) of transportation, 
resulting in the inaccessibility of primary care in certain 
areas, the discomfort of the lengthy queues due to the block 
booking of consultations [morning or afternoon) and the 
stated complaints about the organization of the services. 
The Ribeira de Pena Health Centre is not an exception in 
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respect to these aspects. Other studies about the NHS in 
Portugal (Mendonça et al., 1984] also refer to this dis
satisfaction of the users and we believe they are important 
barriers not only for the users but mainly they are a 
disincentive for those who regard the Health Centre as an 
unavailable facility. Sadly it is not easy to implement any 
action leading to an improvement of the delivery of care in 
this respect, largely due to the unwillingness of the 
primary care physicians. Even so, a good example within the 
Health Centre services is the way the nurse preventive 
services are organized soliciting by postcard the person to 
seek services that are provided most times at a place 
accessible to the user. Another important aspect linked with 
the above is that under the existing health policy no 
attempt has been made to deal directely with "access" 
barriers in general, although health centres were designed 
to "equalize" access to medical care. The special 
characteristics of persons with low educational level, low 
socio-economic conditions and a higher perceived "need" have 
not been taken into account. Within an health policy of 
"wait and see" such groups always encounter these barriers 
the hard way. 

In relation to the Health Centre staff and especially 
the medical staff there are further causes of complaint by 
users in relation to the perceived quality of care and the 
courtesy of the providers. We think that in terms of quality 
of care it is important that information be given to the 
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patient to deal with his illness and in general health 
information on prevention of certain high risk behaviour 
should be provided. Under the existing health policy women 
in particular are encouraged to define their problems in 
medical terms and to seek help within the primary care 
services, whilst men Cwho are at greater risk of damaging 
their health) by excessive drinking and smoking and risky 
occupations are not encouraged (in that no health directives 
exist) to take preventive action as often as they need. The 
analysis of the data on perceived and evaluated "need", 
revealing high prevalence rates for preventable or control
lable conditions should encourage efforts to reduce their 
prevalence. Alcohol abuse, dental problems and hypertension 
are among the conditions that have been identified in this 
community as appropriate targets for intervention. Moreover, 
based on the analysis of the changes of the cause-specific 
death rates we note the stabilization on death rates from 
respiratory diseases, neoplasms and accidents but on the 
other hand an increase in death rates from circulatory 
system diseases and cirrohosis. Based on comparisons between 
usage in this community and others and on perceived "need" 
as opposed to evaluated "need", it seems also important to 
recognize the relative lack of attention given to the health 
care of the elderly. An increase in the consumption of 
services by these strata of the population would be 
expected, but in fact a decrease in usage was observed. 
Moreover, the gap separating usage across the different 
levels of the indicators considered increases with age, 
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which leads to the conclusion that there is a significant 
shortfall in the provision of services in relation to the 
evaluated "need" of the elderly. In view of the difficult 
access conditions existing in the region the reluctance of 
the GP to make house calls should be seriously questionned. 
However, given that the GP is willing to make a home visit, 
a further problem arises when medicines are needed, since 
there are only two pharmacies which are situated near the 
two Health Units. Similar problems arose with the creation 
of two new health units situated in the parishes with the 
worst accessibility to the Health Centre, Alvadia and 
Canedo. Since they have been set up in 1984, the foreseen 
improvement in access for these parishes populations is at 
this moment brought into question by the difficulties 
encountered in recruiting the necessary health staff. We can 
say that from 1986 nine GPs (a ratio of 1 GP to 1500 
population) were assigned to work in the four Health Units 
CHealth Centre C5}, Health Posts at Cerva C3), Alvadia and 
Canedo C D ) but operational problems, such as lack of 
nurses, clerical staff and lack of pharmacy and other 
supporting strutures are preventing the population from 
making proper use of these health facilities. The phrase 
"survival of the fittest" sums up the actual situation for 
most of the population living in these areas. 

Until now we have been refering to usage under 
different access conditions and access related to perceived 
and evaluated "need". However another important aspect of 
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usage is linked not only with who are the actual users but 
also with how often they use the services. For adequate 
planning of the health services in general and primary care 
services in particular it is useful to construct models to 
describe the actual demand on services from which we can 
model the effects of hypothetical changes in policy. In 
Chapter 5 we have discussed the adequacy of several models 
based on simple assumptions to describe the number of 
doctor-patient contacts within the NHS. In view of the small 
numbers involved in the community under observation it was 
not possible to consider all types of contacts within the 
NHS, we have considered mostly the distribution of GP 
contacts and, in a more general model, the joint 
distribution of GP contacts and hospital out-patient 
consultations. Basically the general model is based on the 
distribution of episodes of ill health that given a certain 
plausible distribution of "proneness" within the population 
will follow the negative binomial distribution. Passing from 
the distribution of episodes to that of consultations 
several hypotheses to explain the number of consultations 
per episode were examined and consequently a series of 
models was considered. We have analysed the total number of 
doctor-patient contacts with the Health Centre services, 
both at the office or at the emergency department. Because 
of the way the services are organized, emergency contacts 
should, by their inherent characteristics, be treated 
separately from the remainder. We found that the negative 
binomial distribution was the simplest and most general 
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model to represent the distribution of GP contacts 
considered as a whole. When excluding emergency contacts it 
seemed that the assumption of a modified log distribution 
for the number of consultations per episode was the most 
adequate for all age/sex groups considered. For the joint 
distribution of GP contacts and hospital out-patient 
consultations the later distribution provided an adequate 
fit for the majority of the age/sex groups considered. This 
model was applied by Ashford and Hunt (1974} to the data 
collected in the Exeter survey, a different population with 
higher levels of utilization, and was also found to be 
adequate for a population with a reduced use of services and 
for which usage patterns are much more heterogeneous. 

As stated by Kilpatrick (1977) these models can be used 
in a number of ways, including the estimation of a practice 
catchment population, comparison of the workload of 
different GPs or health units and on predicting future 
health manpower needs in primary care. In the latter respect 
it is particularly important that a model could be 
manipulated in order to predict changes in demand resulting 
from simple changes on health policy. As Ashford and Hunt 
(1974] stressed, the main objective of these models is "to 
enable the health services to move from a passive and 
defensive to an active and positive posture", anticipating 
the changing patterns of care and accordingly organizing the 
health manpower resources to provide the necessary types of 
service in the most efficient way. 
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Overall this work suggests the value of considering a 

series of aspects together in an effort to evaluate the 

existing health policy and to predict the potential 

effectiveness of any proposed actions for improving the 

quantity and quality of care to an increasing satisfaction 

with the primary care delivery system. 
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APPENDIX 1 
CA)FAMILY FOLDER 
************************************************************ 
*NATIONAL HEALTH ADMINISTRATION No. * 
*HELATH CENTRE OF YEAR Z* 
*NAME * 
*FAMILY NUCLEUS ************************************************************ 
*REF. NAME BIRTH MARITAL HEALTH/ TYPE OF OBS.* 
* DATE STATUS OBITUARY CARE * 
*__ _* 
«PARENTS " " ~* 
* "_* 
*DESCENDENTS ~_* 
* _* 
* "_* 
* "_* 
*OTHERS 
*CRELATIVES] * 
* "_* 
* [ "_* 
* " "_* 
* ' " HOUSING CONDITIONS * 
* * 
*DATE/ ADDRESS/ TYPE OF/ No. / WATER/ ELECTR./ SANIT./ No.* 
* HOUSE ROOMS WC BATH BEDS* 
* _* 
* ~ "_* 
* ~ZZZ "_* 
* INSURANCE BY OTHER ENTITIES - - m 
* * 
*REF DATE ENTITY TYPE OF ENTITY DATE OF TERMINUS* 
* _* 
* ~ " "_* 
* - R E L A T I 0 N 3 H I p W I T H R E L A T I V E S ' * 
* * 
* FATHER FATHER MOTHER CHIDREN ALL * 
* &MOTHER &CHILDREN &CHILDREN * 
*GOOD * 
*FAIR * 
*BAD * 
* '_* 
*"" ' RELATIONSHIP BETWEEN FAMILY AND ' " * 
* NEIGHBOURS OTHER SOCIAL GROUPS * 
*GOOD * 
*FAIR * 
*BAD * *_. _* * COMPLEMENTARY INFORMATIONS"" " * *__ _* 
* ' * 
************************************************************ 
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(B)INDIVIDUAL FOLDER 
SOCIAL SECURITY SERVICES 
DISTRICT OF VILA REAL 
************************************************************ 
*NAME FAMILY FOLDER No. * 
* BEN. ENTITY * 
* * 
* YEARS * 19 * 19 * 19 * PHYSICIAN * 
«DAY/MONTH OF* * * * TYPE OF CARE _* 
«REGISTRATION / * / * / * * 
* _* 
«AUXILIARY MEANS OF DIAGNOSTIC "'"'"" * 
* * 
«NO. REGIST. DATE DESTINATION * 
* * 
* ENTRY REMOVAL * 
* _* 
* ' * 
* "_* 
* ~_* 
************************************************************ 
CC) GENERAL MEDICINE RECORD ************************************************************ 
«SOCIAL SECURITY SERVICES * 
«VILA REAL DISTRICT * 
* CONSULTATION OF * 
* BENEFIC. NO. * 
* NAME " * 
* DATE OF BIRTH / / MARITAL STATUS ~_ * 
* ADDRESS * 
* OCCUPATION PLACE OF BIRTH * 
* OBSERVATIONS! * 
*_. * 
* DATE OF_CONSULTATION * PATIENT OBSERVATION * DIAGNOSIS * 
* * * REFERRALS * 
*_ * * * 
*_ * * * 
*_ * * * 
*_ * * * 
* * 
CDJHEALTH CENTRE IN-PATIENT RECORD 
************************************************************ 
* RIBEIRA DE PENA PARISH HOSPITAL * 
* , * 
«NAME * 
«SPECIFIC CARE FAMILY FOLDER No. * 
* * 
«OBSERVATIONS * 
«AGE ADDRESS * 
«DATE OF ADMISSION /__/ DATE OF DISCHARGE / / * 
«DIAGNOSIS * 
************************************************************ 
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CE) MATERNITY CARE RECORD 

«NATIONAL HEALTH ADMINISTRATION * 
«HEALTH CENTRE OF YEAR _* 
* " * 
*NAME ~ ~* 
«DATE OF BIRTH / / MUNICIPALITY" PARISH~ '"_* 
«ADDRESS : STREET OR HAMLET "_* 
«MUNICIPALITY PARISH ~S_S_ "" _* 
«MARITAL STATUS OCCUPATION ~_ * 
«WHO SEND YOU REASON FOR CONSULTATION * 
« " * 
* PREVIOUS HEALTH PROBLEMS * 
* * 
* TUBERCUL./ HEART/ ENDOCRINE/ MENTAL/ SYPHILIS/ ALCOH * 
* DISES. DISES. PROB. OLISM * 
* HUSBAND __ * 
* FATHER " * 
* MOTHER * 
* * 
* PREGNANT __ * 
* FATHER " * 
* MOTHER " * 
* * 
* MENSTRUATION: 1st YEARS PAINFUL * 
* DURATION MENTRUAL TYPE ~~~ * 
* MARITAL LIFE SINCE WHEN "_* 
* OBSERVATIONS: ~~~ " ' "_* 
* \ * 
CFJEMER6ENCY RECORD 
^%%%%%%%%%%%%%%%%%%%%^%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
* RIBEIRA DE PENA HEALTH CENTRE * 
* EMERGENCY SERVICES * 
* _* 
«NAME SEX: M " * 
* ' F * 
«AGE PARENTSCIF CHILD LESS~THAN 15): * 
«ADDRESS ~* 
«SOCIAL SECURITY NUMBER ~_ ~ ™ Z~"~""""Z ~- ZZZZ"_* 
«OCCUPATION ~~~ ~~_~I I* 
«REASON FOR CONTACT ~_ ~~ " " ~ * 
«DIAGNOSIS TREATMENT~_I ~~_~ ~* 
«DISCHARGE: * 
* HOME IN-PATIENT CONSULTATION DISTRICT CENTRAL * 
* HEALTH CENTRE HEALTH CENTRE HOSPITAL HOSPITAL * 
* _* 
«IS THE EMERGENCY JUSTIFIED? " YES ' " NO ' * 
* * 
«DATE / / HOUR SIGNATURE * 
* * 
«OBSERVATIONS: * 
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APPENDIX 2 

CA] ***** INDIVIDUAL QUESTIONNAIRE ***** 

1. PARISH 
2. HAMLET 
3. HOUSEHOLD NUMBER CWITHIN THE HAMLET) 
4. INDIVIDUAL NUMBER CWITHIN THE HOUSEHOLD) 
5. SEX 

- MALE 
- FEMALE 

6. NAME 
7. DATE OF BIRTH DAY " MONTH YEAR 
8. MARITAL STATUS 

- SINGLE 
- MARRIED 
- WIDOWED 
- SEPARETED 
- DIVORCED 

9. EDUCATION 
- DO YOU READ AND WRITE? YES 

NO ~"~ 
10. EDUCATION LEVEL CLAST LEVEL EVEN IF NOT COMPLETED) 

- PRIMARY SCHOOL 
- BASIC SECONDARY SCHOOL (2 YEARS) 
- SECONDARY SCHOOL C3 YEARS) ~~ 
- HIGH SECONDARY SCHOOL C2 YEARS) 
- ONE YEAR ACCESS TO THE UNIVERSITY Z  
- PROFESSIONAL COURSE CSKILLED WORKERS) 
- GRADUATION COURSE C3 YEARS) 
- UNIVERSITY DEGREE C5 YEARS OR MORE) 

11. DID YOU COMPLETE THE LEVEL? YES 
NO 

12. IF YOU COMPLETED A COURSE , INDICATE WHICH ONE : 
13. PLACE OF WORK OR STUDY CGEOGRAPHICAL REGION) 
14. MAIN OCCUPATION 

CIF YOU ARE NOT WORKING , INDICATE IN WHICH SITUATION YOU ARE!) 
- DOMESTIC WORK 
- STUDENT ~ 
- UNEMPLOYED CD WAITING TO TAKE UP A JOB 

C2) SEEKING WORK 
- RETIRED 
- PERMANENTLY SICK OR DISABLED 
- CONSCRIPTED 
- OTHERS 

15. EMPLOYMENT STATUS 
- EMPLOYER CWITH EMPLOYEES) 
- EMPLOYER OWN ACCOUNT CWITHOUT EMPLOYEES) 
- FAMILY WORKER 
- EMPLOYEE 
- OTHER SITUATION 
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16. MAIN SOURCE OF INCOME 
- REVENUES FROM REAL ESTATE 
- CAPITATION 
- SALARY  
- FEE-FOR-SERVICE 
- ALLOWANCE CUNEMPLOYM., OCCUPAT .ILNESS/ACCIDENT)~~~ 
- FAMILY DEPENDENT 
- RETIREMENT ALLOWANCE 
- OTHER SITUATION 

17. NUMBER OF CHILDREN 
- LIVE BIRTHS 
- STILL BIRTHS 

18. SMOKING HABITS 
- NEVER SMOKED REGULARLY 
- CEASED SMOKING; NO YEARS SINCE YOU STOPPED 
- CURRENT CIGARRETE SMOKER; DAILY CONSUMPTION : 

- 20 OR LESS 
- MORE THAN 20 

19. ALCOHOL CONSUMPTION (CODIFIED IN DECILITRES) 
- DO NOT DRINK REGULARLY 
- CURRENT DRINKER; DAILY CONSUMPTION : 

WINE BOTTLES GLASSES 
SPIRITS __ SMALL GLASSES 
CI BOTTLE=10 DECILITRES=1.76 PINTS) 
CI GLASS = 2 DECILITRES=0.35 PINTS) 

20. PREVIOUS ENVIRONMENTAL EXPOSURES 
- DID YOU LIVE MORE THAN SIX MONTHS IN AN AFRICAN COUNTRY? 

YES 
NO 

21. HEALTH PROBLEMS THAT AFFECT YOUR EVERYDAY LIFE, ACCIDENTS OR 
SERIOUS INJURIES 
- NONE 
- INDICATE YOUR HEALTH PROBLEMS 

22. LEVEL OF DISABILITY 
- NONE 
- INABILITY TO PERFORM ROUTINE ACTIVITIES 
- BED RIDDEN 

23. BLOOD PRESSURE SURVEILLANCE 
- DO YOU EVALUATE YOUR BLOOD PRESSURE REGULARLY? 

YES NORMAL 
HIGH 

NO 
24. FAMILY PLANNING ACTIVITIES 

- ARE YOU INFORMED ABOUT THE SUBJECT? YES 
NO 

- IF YOU ANSWERED YES INDICATE IF YOU EVER HAD 
A FAMILY PLANNING APPOINTMENT YES 

NO 
25. HEALTH INSTITUTIONS ATTENDED 

- HEALTH CENTRE CPARISH) 
- HEALTH POST CPARISH) 
- OTHER HEALTH CENTRE OR HEALTH POST 
- EMERGENCY SERVICE CPARISH HOSPITAL) 
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- CENTRAL HOSPITAL 
- DISTRICT HOSPITAL 
- PARISH HOSPITAL 
- PRIVATE DOCTOR 

WHERE 
(IF YOU NOT ATTEND THE HEALTH CENTRE OR HEALTH POST THE 
QUESTIONNAIRE FOLLOWS IN QUESTION 28) 

26. HEALTH CENTRE SERVICES 
-WAITING TIME FOR APPOINTMENT 

HEALTH CENTRE MINUTES 
HEALTH POST MINUTES 

27. OPINION ABOUT THE HEALTH CENTRE SERVICES 
- NO OPINION 
- GOOD 
- LONG WAITING TIME 
- LACK OF STAFF 
- COMPLAINS ABOUT THE STAFF: DOCTORS 

NURSES 
RECEPTION 

- COMPLAINS ABOUT DIRECTION AND BUILDING ADQUACY 
- OTHERS 
C CODES FOR COMBINATIONS OF THE OPINIONS STATED ) 

28. WHY DID YOU NOT ATTEND THE HEALTH CENTRE SERVICES? 
- NEVER HAD SERIOUS HEALTH PROBLEMS 
- DID NOT KNOW ABOUT ITS EXISTENCE 
- DISTANT FROM RESIDENCE 
- LONG WAITING TIME 
- DO NOT TRUST THE SERVICES 
- LACK OF PUBLIC TRANSPORTS , BAD ACCESSIBILITY 
- OTHERS 

29. DENTAL CARE 
- HAVE YOU EVER BEEN TO THE "DENTIST"? 

YES WHERE 
NO 

IF YOU ANSWERED NO ,WHY! 
- NEVER HAD PROBLEMS 
- ECONOMIC DIFICULTIES Z 
- OTHERS 

30. RESIDENTIAL STATUS 
- PERMANENT RESIDENCE IN THIS PARISH 
- ONLY ON HOLIDAYS CRESIDENCE IN PORTUGAL) 
- ONLY ON HOLIDAYS [RESIDENCE ABROAD, EMIGRANT) 
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(B) ***** HOUSEHOLD QUESTIONNAIRE ***** 

1. PARISH 
2. HAMLET 
3. HOUSEHOLD NUMBER CWITHIN THE HAMLET) 
4. TYPE OF ACCOMODATION 

- COTTAGE IN GOOD CONDITIONS 
- COTTAGE IN FAIR CONDITIONS 

[ROOF,LIGHT,VENTILATION,ETC...INADQUATED) 
- WOODEN HOUSE, STRAW ROOF, ETC... 
- CARAVANE,TENT 
- OTHERS 

5. RESIDENTIAL STATUS 
- PERMANENT 
- BELONGS TO EMIGRANTS 
- HOLIDAYS HOUSE 

6. HOUSEHOLD SIZE 
7. NUMBER OF ROOMS 
8. ELECTRICITY 

- YES 
- NO 

9. SOURCE OF DRINKING WATER 
- MAINS 
- PRIVATE PIPING SYSTEM 
- NO WATER AT HOME 
- PUBLIC TAP 
- SPRING 
- PUBLIC WELL WITH PUMP 

10. SEWAGE SYSTEM 
- PUBLIC SEWER 
- SEPTIC DITCH 
- OPEN SEWER, STREAM 
- NO MEANS OF SEWAGE 

11. SANITARY CONDITIONS 
- TOILET INSIDE HOUSE 
- TOILET OUTSIDE HOUSE 
- NO TOILET 
- DO YOU HAVE BATH OR SHOWER? YES 

NO 
12. TENURE CONDITIONS 

- OWNER OCCUPIER 
- RENTED HOUSE 
- TIED COTTAGE 

13. PRIVATE MEANS OF TRANSPORT 
- NUMBER OF CARS 
- NUMBER OF MOTORCYCLES 

14. MEANS OF SOCIAL AWARENESS 
- DO YOU BUY A DAILY NEWSPAPER? YES 

NO 
- DO YOU OWN A RADIO? YES 

NO 
- DO YOU OWN A T.V.? YES 

NO 
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15. DISTANCE FROM THE LOCAL HEALTH SERVICES 
- INDICATE THE DISTANCE FROM YOUR HOME TO THE! 

HEALTH CENTRE KM 
HEALTH POST KM 

16. PUBLIC TRANSPORTS CBUS) 
- INDICATE THE NUMBER OF DAILY PUBLIC TRANSPORTS TO GO TO: 

HEALTH CENTRE 
HEALTH POST 

17. MEAN OF TRANSPORT TO ATTEND THE HEALTH CENTRE AND HEALTH POST 
CIF YOU DID NOT ATTEND THE H.CENTRE SERVICES, INDICATE THE 
MEAN OF TRANSPORT YOU USE TO GO TO THE PARISH CENTRE) 

H.CENTRE H.POST 
- ONLY ON FOOT 
- BY BUS 
- PRIVATE CAR 
- MOTORCYCLE 
- RENTED CAR CTAXI) 
- BUS + TAXI 
- ON FOOT + TAXI 

18. ACCESS TIME 
- INDICATE THE TIME SPENT TO GO TO THE H.CENTRE, H.POST 

CONE WAY): 
H.CENTRE H.POST 

- TIME ON FOOT MINUTES 
- TIME IN TRANSPORT MINUTES 

19. COST OF TRANSPORT 
- INDICATE THE COST OF TRANSPORT CPUBLIC BUS, 

RENTED CAR -ONE TRIP) 

H.CENTRE H.POST 
ESCUDOS 
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A P P E N D I X 3 

FINAL COUNTING OF QUESTIONNAIRES - PARISH OF ALVADIA 

HOUSE. 
NO. 

NAME 

1 ANTONIO JOAQUIH SILVA 
1 MANUEL ALFREDO DIAS SILVA 
1 JOAQUIH NORBERTO DIAS SILVA 
1 FERNANDO JOSE DIAS SILVA 
1 CARLOS ALBERTO DIAS SILVA 
1 RAUL DIAS SILVA 
1 MARIA MANUELA DIAS SILVA 
1 MARIA JESUS MARTINS DIAS 
1 IRENE MORAIS DIAS 
1 LÚCIA MARIA DIAS SILVA 

NUMBER OF PERSONS=10 HOUSEHOLD NO= 1 

2 ANA ALVES GASPAR 

NUMBER OF PERSONS^ 1 HOUSEHOLD NO= 2 

3 ÁLVARO MACHADO 
3 ADILIA GONÇALVES CUNHA 

ENVELOPE DATES SEX+ BIRTH MAR WORKING 
NUMBER IND.NO . DATE STA PLACE 

MA 1 5/925 M PARISH 
MA 2 2/960 S PARISH 
MA 3 5/963 S LISBOA 
MA 4 1/969 S PARISH 
MA 5 1/972 S PARISH 
MA 6 3/975 S PARISH 
FE 1 5/966 S PARISH 
FE 2 11/909 H PARISH 
FE 3 5/939 M PARISH 
FE 4 10/977 S PARISH 

PARISH HOUSEHOLD SIZE=10 

FE 1 5/907 H PARISH 

PARISH HOUSEHOLD SIZE= 1 

NUMBER OF PERSONS^ 2 HOUSEHOLD N0= 3 — PARISH 

4 ALBERTO GONÇALVES COSTA 
4 FILIPE COSTA FARIA 
4 MANUEL JOAO COSTA FARIA 
4 ALBERTINA ALVES 
4 ALMERINDA ALVES COSTA 
4 PAULA ALEXANDRA COSTA FARIA 
4 MARIA CANDIDA ALVES COSTA 
4 ALTINA ALVES FARIA 

MA 1 11/924 M PARISH 
FE 1 5/946 H PARISH 

\ HOUSEHOLD SIZE= 2 

MA 1 1/913 H PARISH 
MA 2 12/980 S PARISH 
MA 3 2/972 S PARISH 
FE 1 9/919 M PARISH 
FE 2 6/950 H PARISH 
FE 3 5/982 S PARISH 
FE 4 4/954 M PARISH 
FE 5 8/956 S PARISH 

NUMBER OF PERSONS^ 8 HOUSEHOLD N0= 4 — PARISH HOUSEHOLD SIZE= 8 

5 ADOLFO GONÇALVES FARIA 
5 SILVÉRIO FARIA COSTA 
5 JOSE MANUEL FARIA COSTA 
5 ALCINO FARIA COSTA 
5 MARIA FARIA CUNHA 
5 MARIA FERNANDA FARIA COSTA 
5 MARIA FÁTIMA FARIA COSTA 

NUMBER OF PERSONS= 7 HOUSEHOLD N0= 

6 JOAQUIM GONÇALVES 
6 JOSE LEONEL GONÇALVES 
6 ISAURA GLORIA 

PARISH 

HA 1 2/930 H PARISH 
MA 2 2/959 S PARISH 
HA 3 11/967 S PARISH 
HA 4 3/962 S PARISH 
FE 1 5/939 M PARISH 
FE 2 9/973 S PARISH 
FE 3 10/964 S V.POUCA 

HOUSEHOLD SIZE= 7 

HA 1 12/937 H MONDIM 
HA 2 3/970 S MONDIH 
FE 1 1/937 H HONDIH 

NUHBER OF PERSONS= 3 HOUSEHOLD N0= 6 HOLIDAYS HOUSEHOLD SIZE= 3 
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APPENDIX 4 

PARISH OF ALVADIA ===== PROPHYLACTIC PROCEDURES ===== 

HAHIET NAHE BIRTH RES AGE-9/11/80 ACE - 31/12/81 AGE - 31/12/82 ACE - 31/12/83 
DATE 

0/ 0/ 0 0/0/0 0/ 0/ 0 0/ 8/18 
POL TDH «EA POLI T/O/H HEAS POLI T/D/H KEAS BCG POLI T/O/H KEAS 

LAHAS ANA HARIA GONÇALVES 13/ 4/983 PAR I.I I.I I.I I..I I _ I I..I 1..: J_J y j j j j j j j j j 
ID=10301?23 

0/ 0/ 0 0/0/0 0/ 0/ 0 0/ 5/10 
POL TOH MEA POLI T/O/H HEAS POLI T/D/H MEA3 BCG POLI T/D/H HEAS 

LAHAS CARLA ALEXANDRA HARTINS FUNDO 21/ 7/983 PAR I.I I.I I.I I..I I...I I_I I. I I I I J I I I I I I I I 
10=10303025 

0/ 0/ 0 0/0/0 0/ 0/ 0 0/ 7/11 
POL TDH HEA POLI T/D/H HEAS POLI T/D/H HEAS BCG POLI T/D/H HEAS 

LAHAS JOSE CARLOS HARTINS 20/ 5/983 PAR I.I I.I I.I I..I I__I I..I I._I l__i I J I .1 I I I i l l 
10*10303714 

0/ 0/ 0 0/0/0 0/ 0/ 0 0/8/4 
POL TDH HEA POU T/D/H HEAS POLI T/D/H HEAS BCG POLI T/O/H HEAS 

ALVADIA HARCIO GONÇALVES FARIA 25/ 4/983 PAR I.I I.I I.I I..I I_.I I..I I.I I _ J I I I I I I I I I I 
10=10101213 

0/ 0/ 0 0/0/0 0/ 7/29 1/ 7/29 
POL TDH HEA POLI T/O/H HEAS POLI T/O/H HEAS BCG POLI T/O/H HEAS 

ALVADIA PAULA ALEXANDRA COSTA FARIA II 5/982 PAR I.I I.I I.I I..I I...I I_I I..I I...I I..I I .1 I I I I I I 
ID=10100423 

0/ 0/ 0 0/0/0 0/ 5/ 2 1/5/2 
POL TDH HEA POLI T/D/H HEAS POLI T/D/H HEAS BCG POU T/D/H HEAS 

LAHAS RAUL HARTINS CARVALHO 29/ 7/98Z PAR I.I I.I I.I I..I I...I I..I I..I I...I I.I I..I I.I I___l I I 
ID=10303413 

0/ 0/ 0 0/0/0 0/ 2/ 7 1/2/7 
POL TDH HEA POLI T/D/H HEAS POLI T/D/H HEAS BCG POLI T/D/H HEAS 

ALVAOIA ROBERTO CARLOS HARTINS 21/10/982 PAR I.I I.I I.I I..I I...I I..I I..I I...I I.I I..I I..I I...I I__I 
IDM0101314 
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APPENDIX 5 

CA) Definition of access levels 
tl - time on public transport 
t2 - time on foot 

Correction for total access time 

T = tl+t2 if 
T = tl+1.5xt2 if 
T = unlimited if 

t2 < 0.5 hours 
0.5 < t2 < 1 hours 
t2 > 1 hours or tl+t2 > 2 hours 

Correction for number of weekly public transports available 
f 

five or more 
three or four 
one or two 
none 

10 
1. 00 
0.70 
0.35 
1 . 00 

Total access time corrected 
Accessibility levels 

Very good 
Good 
Fair 
Bad 
Very bad 

Tc <= 0.5 
0.5 < Tc <= 1.2 
1.2 < Tc <= 1.8 
1.8 < Tc <= 2.5 

Tc > 2.5 

Tc = T/ f . . 

CB) DISTRIBUTION OF THE RESIDENT POPULATION BY AGE AND SEX 
AGE MALES FEMALES ALL 
<4 402 398 800 

5-9 531 507 1038 
10-14 634 601 1235 
15-19 562 574 1136 
20-24 542 46 2 1004 
25-29 333 292 625 
30-34 215 230 445 
35-39 186 216 402 
40-44 197 223 420 
45-49 235 266 501 
50-54 272 282 554 
55-59 281 278 559 
60-64 253 265 518 
65-69 218 226 444 

>70 396 502 898 
ALL 5257 5322 10579 
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APPENDIX 6 
Ca) POSITION NUMBER 
C b D CODE 
Cc) DISEASE GROUP 
Cd) DISEASE SUB-GROUP 
Ce) DISEASE CATEGORY 
Cf) DIAGNOSTIC 

Ca)Cb)Cc)Cd)Ce) Cf) 

I - INFECTIOUS & PARASITIC DISEASES 
1 008- 10 I PROVEN INFECTIOUS INTESTINE DISEASE 
2 009- 10 T PRESUMED INFECTIOUS INTESTINE DISEASE 
4 Oil- 10 S TUBERCULOSIS 
6 033- 10 I WHOOPING COUGH 
7 034- 10 I STREP THROAT,SCARLET FEVER,ERYSI PELAS 
8 045- 10 S POLIO a CNS ENTEROVIRAL DISEASES 
9 052- 10 I CHICKENPOX 
10 053- 10 I HERPES ZOSTER 
11 054- 10 T HERPES SIMPLEX 
12 055- 10 I MEASLES 
13 056- 10 I RUBELLA 
14 057- 10 I OTHER VIRAL EXANTHEMS 
15 070- 10 I INFECTIOUS HEPATITIS 
16 072- 10 I MUMPS 
17 075- 10 I INFECTIOUS MONONUCLEOSIS 
18 077- 10 T VIRAL CONJUNCTIVITIS 
19 0781 10 I WARTS,ALL SITES 
20 0799 10 T VIRAL INFECTION NOS 
21 084- 10 S MALARIA 
22 090- 10 S SYPHILIS,ALL SITES & STAGES 
23 098- 10 S GONORREA,ALL SITES 

372 0994 10 I NON-SPECIFIC URETHRITIS 
24 110- 10 I DERMATOPHYTOSIS & DERMATOMYCOSIS 
25 112- 10 T MONILIASIS EXCL PROVEN 
26 1121 10 T MONILIASIS,UROGENITAL,PROVEN 
27 1310 10 I TRICHOMONIASIS,UROGENITAL,PROVEN 
28 127- 10 I OXYURIASIS,PINWORMS,HELMINTH NEC 
29 132- 10 T PEDICULOSIS & OTHER INFESTATIONS 
30 133- 10 I SCABIES & OTHER ACARIASIS 
31 136- 10 T OTHER INFECT/PARASITIC DISEASES NEC 

II - NEOPLASMS 

Cd) MALIGNANT NEOPLASMS 

32 151- 21 S MALIG NEOPL GASTROINTESTINAL TRACT 
33 162- 21 S MALIGNANT NEOPL RESPIRATOPY TRACT 
34 173- 21 S MALIG NEOPL SKIN/SUBCUTANEOUS TISSU 
35 174- 21 S MALIGNANT NEOPLASM BREAST 
36 180- 21 S MALIG NEOPL FEMALE GENITAL TRACT 
37 188- 21 S MALIG NEOPL URINARY & MALE GENITAL 
38 201- 21 S HODGKIN DlSEASE,LYMPHOMA,LEUKEMIA 
39 199- 21 S OTHER MALIGNANT NEOPLASMS NEC 
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Cd) BENIGN NEOPLASMS 

47 240- 30 S 
48 242- 30 S 
49 244- 30 S 
50 250- 30 S 
52 260- 30 I 
54 274- 30 S 
55 278- 30 T 
56 272- 30 I 
57 279- 30 I 

40 214- 22 I LIPOMA,ANY SITE 
41 216- 22 I BENIGN NEOPLASM SKIN 
42 217- 22 I BENIGN NEOPLASM BREAST 
43 218- 22 I BENIGN NEOPLASM UTERUS 
44 228- 22 I HEMANGIOMA & LYMPHANGIOMA 
45 229- 22 I OTHER BENIGN NEOPLASMS NEC 
(d) UNSPECIFIED NEOPLASMS 

46 239- 22 I NEOPL NYD AS BENIGN OR MALIGNANT 

III - ENDOCRINE, NUTRICIONAL & METABOLIC DISEASES AND 
IMMUNITY DISORDERS 

NONTOXIC GOITER & NODULE 
THYROTOXICOSIS W/WO GOITER 
HYPOTHI ROI D ISM,MYXEDEMA,CRETINISM 
DIABETES MELLITUS 
AVITAMIN & NUTRITIONAL DISORDER NEC 
GOUT 
OBESITY 
LIPID METABOLISM DISORDERS 
OTHER ENDOCR,NUTRITN,METABOL DISORDER 

IV - DISEASES OF BLOOD & BLOOD-FORMING ORGANS 
IRON DEFICIENCY ANEMIA 
PERNICIOUS & OTHER DEFICIENC ANEMIA 
HEREDITARY HEMOLYTIC ANEMIAS 
ANEMIA OTHER/UNSPECIFIED 
PURPURA,HEMORRHAG & COAGULAT DEFECT 
LYMPHADENITIS,CHRONIC/NONSPECIFIC 
ABNORMAL WHITE CELLS 
BLOOD/BLOOD FORMING ORGAN DISOR NEC 

V - MENTAL DISORDERS 
Cd) PSICHOSES [EXCEPT ALCOHOL & DRUG INDUCED] 
66 294- 51 S ORGANIC PSYCHOSIS EXCL ALCOHOLIC 
67 295- 51 S SCHIZOPHRENIA,ALL TYPES 
68 296- 51 S AFFECTIVE PSYCHOSES 
69 298- 51 S PSYCHOSES,OTHER/NOS EXCL ALCOHOLIC 
Cd) NEUROSES 

70 3000 52 T ANXIETY DISORDER 
71 3001 52 T HYSTERICAL & HYPOCHONDRIAC DISORDER 
72 3004 52 I DEPRESSIVE DISORDER 
73 3009 52 I NEUROSIS, OTHER/UNSPECIFIED 

58 280- 40 T 
59 281- 40 S 
60 282- 40 S 
61 285- 40 T 
62 287- 40 S 
63 2891 40 T 
64 288- 40 I 
65 2899 40 I 
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Cd) OTHER MENTAL & PSYCHOLOGICAL DISORDERS 
74 315- 53 I SPECIFIC LEARNING DISTURBANCE 
75 3074 53 T INSOMNIA & OTHER SLEEP DISORDERS 
76 3078 53 T TENSION HEADACHE 
77 308- 53 T TRANSIEN SITUAT DISTURB,ADJ REACT 
78 312- 53 I BEHAVIOR DISORDERS NEC 
79 3027 53 I SEXUAL PROBLEMS 
80 3031 53 I ALCOHOL ABUSE & ALCOHOLIC PSYCHOSIS 
81 3050 53 T ACUTE ALCOHOLIC INTOXICATION 
82 3051 53 T TOBACCO ABUSE 
83 3048 53 I OTHER DRUG ABUSE,HABIT,ADDICTION 
84 301- 53 I PERSONALITY & CHARACTER DISORDERS 
85 317- 53 S MENTAL RETARDATION 
86 316- 53 T OTHER MENTAL & PSYCHOLOGIC DISORDER 

VI - DISEASES OF THE NERVOUS SYSTEM AND SENSE ORGANS 
(d) DISEASES OF THE NERVOUS SYSTEM 
87 340- 61 S MULTIPLE SCLEROSIS 
88 332- 61 S PARKINSONISM 
89 345- 61 S EPILEPSY,ALL TYPES 
90 346- 61 I MIGRAINE 
91 355- 61 S OTHER NERVOUS SYSTEM DISEASES NEC 
(d) DISEASES OF THE EYE & ADNEXA 
92 3720 62 T CONJUNCTIVITIS & OPHTHALMIA 
93 3730 62 T EYLID INFECTIOUS/CHALAZION 
94 367- 62 T REFRACTIVE ERRORS 
96 366- 62 I CATARACT 
97 365- 62 S GLAUCOMA 
98 369- 62 I BLINDNESS 
99 378- 62 I OTHER EYE DISEASES 
Cd) DISEASES OF THE EAR & MASTOID PROCESS 

100 3801 63 T OTITIS EXTERNA 
101 3820 63 I ACUTE OTITIS MEDIA 
102 3811 63 I ACUTE & CHRONIC SEROUS OTITIS MED 
103 3815 63 T EUSTACHIAN BLOCK OR CATARRH 
104 386- 63 I VERTIGINOUS SYNDROMES 
105 387- 63 I DEAFNESS,PARTIAL OR COMPLETE 
106 3804 63 T WAX IN EAR 
107 388- 63 I OTHER EAR & MASTOID DISEASES 

VII - DISEASES OF THE CIRCULATORY SYSTEM 
Cd) DISEASES OF THE HEART 
108 390- 71 S RHEUMATIC FEVER/HEART DISEASE 
109 410- 71 S AC MYOCARD INFARCT/SUBAC ISCHEMIA 
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110 412- 71 S CHRONIC ISCHEMIC HEART DISEASE 
112 428- 71 S HEART FAILURE,RIGHT/LEFT SIDED 
113 4273 71 I ATRIAL FIBRILLATION OF FLUTTER 
114 4270 71 I PAROXYSMAL TACHYCARDIA 
115 4276 71 I ECTOPIC BEATS,ALL TYPES 
111 424- 71 S DISEAS HEART VALV NON-RHEUM,NOS,NYD 
117 416- 71 S PULMONARY HEART DISEASE 
118 429- 71 S OTHER HEART DISEASES NEC 

(d) BLOOD-PRESSURE PROBLEMS 
120 401- 72 I HYPERTENSION,UNCOMPLICATED 
121 402- 72 S HYPERTENSION INVOLVING TARGET ORGAN 

(d) DISEASES OF THE VASCULAR SYSTEM 

123 435- 73 S TRANSIENT CEREBRAL ISCHEMIA 
124 438- 73 S OTHER CEREBROVASCULAR DISEASE 
125 440- 73 S ATHEROSCLEROSIS EXCL HEART & BRAIN 
126 443- 73 S OTHER ARTERIAL DISEASES EXCL ANEURYSM 
127 415- 73 S PULMONARY EMBOLISM AND INFARCTION 
128 451- 73 I PHLEBITIS & TROMBOPHLEBIT IS 
129 454- 73 I VARICOSE VEINS OF LEGS 
130 455- 73 I HEMORRHOIDS 
131 4580 73 T POSTURAL HIPOTENSION 
132 459- 73 I OTHER PERIPHERAL VESSEL DISEASES 
VIII - DISEASES OF THE RESPIRATORY SYSTEM 

ACUTE UPPER RESPIRATORY TRACT INFECTION 
SINUSITIS,ACUTE & CHRONIC 
ACUTE TONSILLITIS & QUINSY 
HYPERTROPH/CHRON INFECT TONSL/ADEN 
LARYNGITIS/TRACHEITIS,ACUTE 
BRONCHITIS, BRONCHIOLITIS, ACUTE 
INFLUENZA, WITHOUT PNEUMONIA 
PNEUMONIA 
PLEURISY,ALL TYPES EXCL TUBERCULOSIS 
PLEURAL EFFUSION NOS 
BRONCHITIS,CHRONIC AND BRONCHIECTASIS 
EMPHYSEMA & COPD 
ASTHMA 
HAY FEVER 
BOIL IN NOSE 
OTHER RESPIRATORY SYSTEM DISEASES 

IV - DISEASES OF THE DIGESTIVE SYSTEM 
148 520- 90 I TEETH & SUPPORT STRUCTURE DISEASES 
149 528- 90 I MOUTH,TONGUE,SALIVARY GLAND DISEASE 
150 530- 90 I ESOPHAGEAL DISEASES 
151 532- 90 S DUODENAL ULCER W/WO COMPLICATIONS 
152 533- 90 S OTHER PEPTIC ULCER 
153 536- 90 T OTHER STOMACH & DUODENAL DIS/DISORD 
154 540- 90 S APPENDICITIS,ALL TYPES 

133 460- 80 T 
134 461- 80 T 
135 463- 80 I 
136 474- 80 T 
137 464- 80 T 
138 466- 80 I 
139 487- 80 T 
140 486- 80 S 
141 5110 80 I 

5 5119 80 I 
142 491- 80 S 
143 492- 80 s 144 493- 80 s 145 477- 80 I 
146 4781 80 T 
147 519- 80 I 
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155 550- 90 S 
156 551- 90 S 
157 553- 90 s 158 562- 90 I 
159 558- 90 T 
160 555- 90 S 
161 5640 90 T 
162 565- 90 I 
163 5646 90 T 
164 5693 90 T 
276 578- 90 T 
165 571- 90 S 
166 574- 90 S 
167 579- 90 I 

INGUINAL HERNIA W/WO OBSTRUCTION 
HIATUS/DIAPHRAGMATIC HERNIA 
OTHER HERNIAS 
DIVERTICULAR DISEASE OF THE INTESTINE 
IRRIT BOWEL SYNDR/INTEST DISOR NEC 
CHRONIC ENTERITIS, ULCERATIV COLITIS 
CONSTIPATION 
ANAL FISSURE/FISTULA/ABSCESS 
PROCTITIS,RCTAL & ANAL PAIN NOS 
BLEEDING PER RECTUM NOS 
HEMATEMESIS,MELENA,GI HEMORRHAGE NOS 
CIRRHOSIS a OTHER LIVER DISEASES 
GALBLADDER & BILIARY TRACT DISEASE 
OTHER DIGESTIVE SYSTEM DISEASES NEC 

X - DISEASES OF THE GENITO-URINARY SYSTEM 
Cd) DISEASES OF THE URINARY SYSTEM 

168 580- 101 S GLOMERULONEPHRITIS,ACUTE & CHRONIC 
169 5901 101 S PYELONEPHRITIS & PYELITIS,ACUTE 
170 595- 101 I CYSTITIS & URINARY INFECTION NOS 
171 592- 101 S URINARY SYSTEM CALCULUS,ALL TYPES 
172 597- 101 I URETHRITIS NOS,NEC 
173 5936 101 T ORTHOSTATIC ALBUMINURIA 
373 5997 101 T HEMATURIA NOS 
174 598- 101 I OTHER URINARY SYSTEM DISEASES NEC 
Cd) DISEASES OF THE MALE GENITAL ORGANS 
175 600- 102 I BENIGN PROSTATIC HYPERTROPHY 
176 601- 102 I PROSTATIS & SEMINAL VESICULITIS 
177 603- 102 I HYDROCELE 
178 604- 102 I ORCHITIS & EPIDIDYMITIS 
179 605- 102 T REDUND PREPUCE,PHYMOSIS & BALANITIS 
180 607- 102 T OTHER MALE GENITAL ORGAN DISEASES 
Cd) DISEASES OF THE FEMALE GENITAL ORGANS 
183 614- 104 I PELVIC INFLAMATORY DISEASE 
184 622- 104 I CERVICITIS & CERCICAL EROSION 
185 6161 104 I VAGINITIS NOS.VULVITIS 
186 618- 104 I UTEROVAGINAL PROLAPSE 
187 627- 104 T MENOPAUSAL SYMPTOMS & POST MENO BLEED 
188 6254 104 T PREMENSTRUAL TENSION SYNDROME 
374 6250 104 T NON_PSYCH VAGINISMUS & DYSPAREUNIA 
Cd) DISEASES OF THE BREAST 

181 610- 103 I CHRONIC CYSTIC BREAST DISEASE 
182 611- 103 I OTHER BREAST DISEASES 
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Cd) DISORDERS OF THE MENSTRUAL CYCLE 

ÎEASES 
(d) FERTILITY PROBLEMS 
195 606- 106 I STERILITY & REDUCED FERTILITY 
XI - PREGNANCY, CHILDBIRTH & THE PUERPERIUM 
196 633- 110 S ECTOPIC PREGNANCY 
III llll III ï 8LEEDING DURING PREGNANCY 
198 6466 110 I URINARY INFECTION,PREG & POSPART 
00 636" î!n° Î T0XEMIAS ° F PREG « PSSRSEÎÏSE 
200 636- 110 S INDUCED ABORTION 
III lit' ?}! 5 AB0RTI0N'SPONTANEOUS & NOS 
III III' J10 I ° T H E R S COMPLICATIONS OF PREGNANCY 
203 650- 110 T NORMAL DELIVERY A N C Y 

204 661- HO i COMPLICATED DELIVERY 
220°65 670" Îîn0 J E " I S & LACTATION DISORDERS 
206 670- HO I OTHER COMPLICATIONS OF PUERPERIUM 
XII - DISEASES OF THE SKIN & SUBCUTANEOUS TISSUE 
207 680- 120 I BOIL & CELLULITIS INCL FINGR ft TOP 
209 683- 120 I LYMPHADENITIS,ACUTE °E 

210 684- 120 T IMPETIGO 2Î2 l i t ' \ll Í cco E R
D
I N F E C T I 0 N S SKIN/SUBCUTANEOUS 212 690- 120 I SEBORRHOEIC DERMATITIS III til III I ECZEMA & ALL ERGIC DERMATITIS 

lit tcl'n î C 0 N T A C T & OTHER DERMATITIS 
215 6910 120 T DIAPER RASH 
216 6963 120 I PITYRIASIS ROSEA 
III tlV III T PS0RIASIS W/WO ARTHROPATHY 
2 9 700 \ll I 1 R I T I S & R E L A T E D CONDITIONS 
219 700- 120 T CORNS & CALLOSITIES 
220 7062 120 T SEBACEOUS CYST 
III III' III I INGR0WN TOENAIL & NAIL DISEASE NEC 
223 l i t ' I I I I A L 0 P ECIA & OTHER HAIR DISEASES 
224 770°65i H I Ï APc0

N
MEHPLYX & SWEAT 9LAND ° I S NEC 

225 707- 120 T CHRONIC SKIN ULCER 
226 708- 120 T URTICARIA 
227 709- 120 T OTHER SKIN & SUBCUTANE TISSU DISEASES 

2 
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XIII - DISEASES OF THE MUSCULOSKELETAL SYSTEM & 
CONNECTIVE TISSUE 

Cd) ARTHRITIS & ARTHROSIS 

228 714- 131 S RHEUMATOID ARTHRIT & ALLIED CONDITIONS 
229 715- 131 S OSTEOARTHRITIS & ALLIED CONDICTIONS 
230 7161 131 I TRAUMATIC ARTHRITIS 
288 7194 131 T PAIN OR STIFFNESS OF JOINT 
289 7190 131 T SWELLING OR EFFUSION OF JOINT 
231 725- 131 S ARTHRITIS NEC/DIFF CONN TISS DIS 
(d) NON-ARTICULAR RHEUMATISM 
232 7260 132 T SHOULDER SYNDROMES 
233 7263 132 T OTHER BURSITIS & SYNOVITIS 
234 728- 132 T OTHER NONARTICULAR RHEUMATISM 
286 7295 132 T PAIN & OTHER LIMB SYMPTOMS 

Cd) SYNDROMES RELATED TO THE VERTEBRAL COLUMN 
235 723- 133 I CERVICAL SPINE SYNDROMES 
237 721- 133 I OSTEOARTHRITIS OF SPINE 
238 7242 133 I BACK PAIN WO RADIATING SYMPTOMS 
239 7244 133 I BACK PAIN WITH RADIATING SYMPTOMS 
240 737- 133 I ACQUIRED DEFORMITIRES OF SPINE 

Cd) OTHER MUSCULOSKELETAL & CONNECTIVE TISSUE DISORDERS 
241 7274 134 I GANGLION OF JOINT a TENDON 
242 732- 134 I OSTEOCHONDROSIS 
243 7330 134 I OSTEOPOROSIS 
244 717- 134 S CHRONIC INTERNAL KNEE DERANGEMENT 
245 736- 134 I ACQUIRED DEFORMITY OF LIMBS 
246 739- 134 T OTHER MUSCULOSKEL,CONNECT IV DISEASES 
XIV - CONGENITAL ANOMALIES 

247 746- 140 S CONGENITAL ANOMALY HEART & CIRCULAT 
248 754- 140 S CONGENITAL ANOMALIES OF LOWER LIMB 
249 7525 140 S UNDESCENDED TESTICLE 
251 7436 140 T BLOCKED TEAR DUCT 
252 758- 140 S OTHER CONGENITAL ANOMALIES NEC 

XV - CERTAIN CONDITIONS ORIGINATING IN THE PERINATAL PERIOD 
253 778- 150 I ALL PERINATAL CONDITIONS 

XVI - SYMPTOMS, SIGNS & ILL-DEFINED CONDITIONS 
254 7803 160 I CONVULSIONS 
255 7810 160 T ABNORMAL INVOLUNTARY MOVEMENT 
256 7804 160 T DIZINESS & GIDDINESS 
257 7845 160 T DISTURBANCE OF SPEECH 
258 7840 160 T HEADACHE 
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DISTURBANCE OF SENSATION 
CHEST PAIN 
PALPITATIONS 
SYNCOPE,FAINT,BLACKOUT 
HEART MURMUR NEC,NYD 
EDEMA 
ENLARGED LYMPH NODES,NOT INFECTED 
EPISTAXIS 
HEMOPTYSIS 
DYSPNEA 
COUGH 
ANOREXIA 
NAUSEA/VOMITING 
HARTBURN 
HEPATOMEGALY/SPLENOMEGALY 
FLATULENCE,BLOATING,ERUCTATION 
ABDOMINAL PAIN 
DYSURIA 
ENURESIS 
FREQUENCY OF URINATION 
EXCESSIVE SWEATING 
FEVER OF UNDETERMINED CAUSE 
RASH a OTHER NONSPECIFIC SKIN ERUPT 
WEIGHT LOSS 
LACK OF EXPECTED PHYSIOLOG DEVELOP 
FEEDING PROBLEM BABY OR ELDERY 
MALAISE,FATIGUE,TIREDNESS 
MASS & LOCALIZED SWELLING NOS/NYD 
SENILITY WITHOUT PSYCHOSIS 
ABNORMAL URINE TEST NEC 
HEMATOLOGICAL ABNORMALITY NEC 
ABNORMAL UNEXPLAINED BIOCHEM TEST 
NON_SPECIFIC ABNORMAL PAP SMEAR 
ELEVATED BLOOD PRESSURE 
OTHER UNEXPLAINED ABNORMAL RESULTS 
SIGN,SYMPTOM,ILL DEFINED COND NEC 

XVII - ACCIDENTS, INJURY, POISONNING & VIOLENCE 
(d) FRACTURES & DISLOCATIONS 
301 802- 171 S FRACTURE SKULL & FACIAL BONES 
302 805- 171 S FRACTURE VERTEBRAL COLUMN 
303 807- 171 I FRACTURE RIBS 
304 810- 171 I FRACTURE CLAVICLE 
305 812- 171 I FRACTURE HUMERUS 
306 813- 171 I FRACTURE RADIUS/ULNA 
307 814- 171 I FRACTURE [METACARPAL & (METATARSAL 
308 816- 171 I FRACTURE PHALANGES FOOT/HAND 
309 820- 171 S FRACTURE FEMUR 
310 823- 171 S FRACTURE TIBIA/FIBULA 
311 829- 171 I FRACTURE ALL OTHER SITES NEC 
312 836- 171 I ACUTE DAMAGE KNEE MENISCUS 
313 839- 171 I DISLOC/SUBLUX OTHER SITES NEC 

259 7820 160 T 
262 7865 160 T 
263 7851 160 T 
264 7802 160 T 
116 7852 160 T 
265 7823 160 T 
266 7856 160 T 
267 7847 160 T 
268 7863 160 T 
269 7860 160 T 
270 7862 160 T 
273 7830 160 T 
274 7870 160 T 
275 7871 160 T 
277 7891 160 I 
278 7873 160 T 
279 7890 160 T 
280 7881 160 T 
281 7883 160 I 
283 7884 160 T 
290 7808 160 T 
291 7806 160 T 
292 7821 160 T 
293 7832 160 T 
294 7834 160 T 
53 7833 160 T 

295 7807 160 T 
296 7822 160 T 
297 797- 160 I 
298 791- 160 T 
375 7900 160 T 
51 7902 160 T 

376 7950 160 T 
119 7962 160 T 
299 793- 160 T 
300 7889 160 T 
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Cd) SPRAINS & STRAINS 

314 840- 172 T SPRAIN/STRAIN SHOULDER & ARM 
315 842- 172 T SPRAIN/STRAIN WRIST, HAND,FIN6ERS 
316 844- 172 T SPRAIN/STRAIN KNEE & LOWER LEG 
317 8450 172 T SPRAIN/STRAIN ANKLE 
318 8451 172 T SPRAIN/STRAIN FOOT a TOES 
319 8470 172 T SPRAIN/STRAIN NECK 
320 8478 172 T SPRAIN/STRAIN VERTEBRAL EXCL NECK 
321 848- 172 T SPRAIN/STRAIN ALL OTHER SITES NEC 
Cd) OTHER TRAUMA 

322 850- 173 I CONCUSSION & INTRACRANIAL INJURY 
323 889- 173 I LACERAT/OPEN WOUND/TRAUM AMPUTATION 
325 910- 173 T INSECT BITES & STINGS 
326 918- 173 T ABRAS ION,SCRATCH,BLISTER 
327 929- 173 T BRUISE,CONTUSION,CRUSHING 
328 949- 173 I BURNS & SCALDS,ALL DEGREES 
329 912- 173 I FOREIGN BODY IN TISSUES 
330 930- 173 T FOREIGN BODY IN EYE 
331 939- 173 T FOREIGN BODY ENTERING THRU ORIFICE 
332 908- 173 T LATE EFFECT OF TRAUMA 
333 959- 173 T OTER INJURIES & TRAUMA 
Cd) ADVERSE EFFECTS 

334 977- 174 I OVERDOS MEDICIN ACCID OR DELIBERAT 
377 9952 174 I ADVERS EFFECT MEDICINE PROPER DOSE 
335 989- 174 I ADVERS EFFECTS OF OTHER CHEMICALS 
336 998- 174 I SURGERY & MEDICAL CARE COMPLICATION 
337 994- 174 T ADVERSE EFFECTS OF PHYSICAL FACTORS 
378 9950 174 T OTHER ADVERSE EFFECTS NEC 

XVIII - SUPPLEMENTARY CLASSIFICATION 
Cd) PREVENTIVE MEDICINE 

338 V70- 181 V MEDICAL EXAM 
339 V01- 181 V CONTAC/CARRIER,INFEC/PARASIT DIS 
340 V03- 181 V PROPHYLATIC IMMUNIZATION 
392 V741 181 V SKIN PROOF CB.C.G.) 
393 V032 181 V VACCINATION CB.C.G.) 
394 V040 181 V POLIO 
395 V061 181 V T.D.T. 
396 V042 181 V MEASLES 
341 V14- 181 V OBSERV/CARE PT ON HI RISK MEDICAT 
342 V10- 181 V OBSERV/CARE OTHER HI RISK MEDICAT 
Cd) FAMILY PLANNING 

343 V252 182 V STERILIZATION OF MALE OR FEMALE 
344 V255 182 V ORAL CONTRACEPTIVES 
345 V251 182 V INTRAUTERINE DEVICES 
346 V253 182 V OTHER CONTRACEPTIVE METHODS 

476 



347 V256 182 V GENERAL CONTRACEPTIVE GUIDANCE 
Cd) ADMINISTRATIVE PROCEDURES 

348 V680 183 V LETTER,FORMS,PRESCRIPTION WO EXAM 
349 V683 183 V REFERRAL WO EXAM OR INTERVIEW 
371 V688 183 V HOUSING CONDITIONS 
379 V771 183 V CERTIFICATES 
380 \I777 183 V CERTIFICATES TOTAL OR PARTIAL RESTRICTION 
401 V8** 183 V C**)-NUMB. DAYS OFF WORK 
Cd) MATERNAL & CHILD CARE 
350 V223 184 V DIAGNOSING PREGNANCY 
351 V220 184 V PRENATAL CARE 
352 V24- 184 V POSTNATAL CARE 
Cd) MISCELLANEOUS 

353 V50- 185 V MED/SURG PROCEDURE WO DIAGNOSIS 
354 V654 185 V ADVICE/HEALTH INSTRUCTION 
355 V651 185 V PROBLEMS EXTERNAL TO PATIENT 

Cd) SOCIAL, MARITAL & FAMILY PROBLEMS AND MALADJUSTMENTS 
356 V602 186 V ECONOMIC PROBLEM 

HOUSING PROBLEM 
MEDICAL CARE PROBLEM 
MARITAL PROBLEM 
PARENT & CHILD PROBLEM 

V AGED PARENT OR INLAW PROBLEM 
FAMILY DISRUPTION W/WO DIVORCE 
OTHER FAMILY PROBLEMS 
EDUCATIONAL PROBLEM 
PREGNANCY OUT OF WEDLOCK 
SOCIAL MALADJUSTMENT 
OCCUPATIONAL PROBLEM 
PHASE_OF_LIFE PROBLEM NEC 
LEGAL PROBLEM 
OTHER SOCIAL PROBLEM 
UNKNOWN 

357 V600 186 V 
358 V614 186 V 
359 V611 186 V 
360 V612 186 V 
361 V613 186 V 
362 V610 186 V 
363 V619 186 V 
364 V623 186 V 
365 V616 186 V 
366 V624 186 V 
367 V620 186 V 
368 V627 186 V 
370 V625 186 V 
369 V629 186 V 
999 190 M 
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APPENDIX 7 

(A) P r o b a b i l i t i e s a n d p a r t i a l d e r i v a t i v e s of t h e 
p r o b a b i l i t i e s w i t h r e s p e c t t o e a c h of t h e p a r a m e t e r s f o r 
d i s t r i b u t i o n a l f o r m ( 9 ) : 

H(s) = ( l + 0 ( l - s ) I" k 0,k>O (1) 

Differentiating partially with respect to s 
5H k# 

6s [l+0(l-s)] 
H(s) (2) 

which on cross-multiplication and comparison of coefficients 
of sr gives: 

¢ (k+r) 
PrH = 

(1+0)(1+r) Pr 
r£0 

and 

Po = (1+0)"k 

differentiating (1) partially with respect to ¢ 

5H(s) 
= -(l-s)k{l + 0(l-s) )- «ktl ' 

50 
that using (2) can be expressed as 

5H (1-s) 5H(s) 

50 0 5s 
which leads to the recurrence relationship: 

5pr 
= [rpr - (r+Dp,-1 l ] /0 rSO 

50 
differentiating (3) and (4) with respect to k 

5p0 Po 

5k 
5p r » 1 

log po 

0 Pr + (k + r). 
Õpr 

5k 
r>0 

(3) 

(4) 

5k (1+0) (1+r) 
The distribution mean is k# and the variance is k0(l+0). 
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(B) P r o b a b i l i t i e s a n d p a r t i a l d e r i v a t i v e s of t h e 
p r o b a b i l i t i e s w i t h r e s p e c t t o e a c h of t h e p a r a m e t e r s f o r 
d i s t r i b u t i o n a l f o r m ( 1 6 ) : 

H(s) = f l + 0 l o g [ l + 0 ( l - s ) ] \ ~ k ¢ , 0 , k > 0 (1) 

Differentiating partially with respect to s 
5H ktfO 

_ = H ( S ) (2) 
5s [ 1 + 0 ( 1 - 8 ) ] (1+ fS log [ l+©( l - s ) ) 

rearranging and comparing the coefficients of sr gives: 
( r + 1) p r + i Co = k0© p r - I i Cr + l - i Pr r > 0 (3) 

i = o 
where 

Co = ( 1 + 0 ) ( l + 0 l o g ( l + G ) ) 

Ci = - O ( l + 0 + 0 l o g ( l + O ) ) 

00
r 

Cr =  
r ( r - l ) ( 1 + 0 ) r - i 

r £ 2 

and 

Po = ( l + 0 l o g ( l + 0 ) ) - k (4) 

differentiating (1) partially with respect to 0 and using(2) 

5H(s) [1+9(1-8)] 6H 
= - log[l+0(l-s) ] 50 00 5s 

which leads to the recurrence relationship: 
5pr 

50 »■• 
r + 1 

= l Í Er + 1 - 1 Pi r > 0 

where 

Ei = 

( l + 0 ) l o g ( l + 0 ) 

00 

l + l o g ( l + 0 ) 

0 

_©r- 1 
Er = ■ . . r > 2 

0 r ( r + 1 ) ( 1 + © ) ' - 1 
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proceeding identically in relation to 0, from (1) and (2) 
5H (1-s) 5H 

50 
and 
5p<-

5G 

0 5s 

(r+1)pr ti-rpr 
r£0 

differentiating (3) and (4) with respect to k: 
5po Po 

= log po 
5k 

5pr r 5pi 
00(k +Pr ) - IiCrtl-1  

5pr+l 5k 1 = 0 5k 

5k Co (r+1) 
r£0 

the distribution mean and variance are 
mean = 00k 
variance = 00k(1+0+00) 
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(C) P r o b a b i l i t i e s a n d p a r t i a l d e r i v a t i v e s of t h e 
p r o b a b i l i t i e s w i t h r e s p e c t t o e a c h of t h e p a r a m e t e r s f o r 
d i s t r i b u t i o n a l f o r m ( 1 8 ) : 

H ( S l , S 2 ) = ( 1 + 0 1 ( 1 - S l ) + 02 (1-Sz | " k 01 ,02 ,k>O (1) 

Differentiating partially with respect to si 
5H(si ,S2 ) k0i 

H(si,S2 ) (2) 
ÕS1 [1 + 01 (1-Sl )+02 (1-S2 ] 

i J 
rearranging and comparing the coefficients of si S2 we obtain 
the recurrence formulae: 

02 (l+i)pi +1 . j - 1 + 0i(k+i)pi,j 
Pl + l.J = i£0,j2:l (3) 

(1+01+02)(1+Í) 

in order to obtain pi . o , i=l,. . ., we set S2=0 in (1) and the 
recurrence formula is 

0ipi . o (k+i) 
pi +1 . o = i£0 (4) 

(1 + 01 +02 ) (1 + i) 

for p0 , j we proceed identically with si =o in (1) and the 
recurrence is of the same type. Setting si =S2 =0 in (1) we 
obtain 

Po . 0 = (1 + 01+02 ) " k (5) 

d i f f e r e n t i a t i n g p a r t i a l l y w i t h r e s p e c t t o ¢,- ( r = l , 2 ) a n d 
u s i n g (2) 

5 H ( S i , 8 2 ) (1 -Sr ) 5H(S1,S2) 

50 r 0r 5Sr 

w h i c h l e a d s t o : 

5pi . i 1 

5 0 r 0i' 
( l + i ) p i +1 . j - i p i . j ] i , j 2; 0 r = l , 2 

T h e d é r i v â t e s w i t h r e s p e c t t o k a r e f o u n d d i r e c t l y f r o m ( 3 ) , 
(4 ) a n d (5) . 

T h e d i s t r i b u t i o n m e a n s , v a r i a n c e s a n d c o r r e l a t i o n 
c o e f f i c i e n t a r e f o u n d f r o m t h e j o i n p r o b a b i l i t y g e n e r a t i n g 
f u n c t i o n . 
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the means for i = l , 2 are 

5 H ( s i , S 2 ) 

5 s i 
= k 0 i 

Sl =S2 = 1 

and variances i=l,2 

5 2 H ( s i , S 2 ) 5 H ( s i , s s 
+  

5s2 

l 
5 s i 

ÕH ( S l , S 2 ) 
1 -

5 s i 
= k 0 i ( 1 + 0 1 

Sl =S2 = 1 

the correlation coefficient is 

P = 
01 02 

(1+01)(1+02) 

Distributional form (22) is a particular case of H(si,«i) 
for which ¢1=02=0. For the probabilities the same formulae 
are used setting 01=02=0. 

For the derivative with respect to 0 and using (1) we have 

5H(si ,S2 ) 

50 
-k(2-si -S2 ) 

[1 + 0(1-Sl )+0 (1-S2 ] 
H(si , S2 ) 

5H(si,s 2) -{2-S1-S2) 5H(si,s 2) 

00 0 
which leads to 
opt . j 1 

Ssi 

50 0 
[2(i + l)pi» 1. j - ipi . j - (i + l)pi.1. j- 1 ] 

i!i0,j£l 
and for j=0 

5pi . 0 1 

50 
[2(i + 1)pi♦1. o - ipi.0] i£0 

0 
the derivatives with respect k are found directely from (3) 
(4) and (5) putting 01=02=0. 
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(D) Probabilities and partial derivatives of the 
probabilities with respect to each of the parameters for 
distributional form (19): 

2 

H ( s i , s 2 ) = (1 + 0 [ 1 - TT[l-mi l o g [ l + e i ( l - s i ] | ] 1-" (1) 
i = 1 

mi ,0i ( i = l , 2 ) , 0 ,k^O 

s e t t i n g si =0, i = l , 2 

Po . o = ( 1 + 0 [ 1 - ÎT{l-mi l o g [ l + 0 i ] | ] }-k (2) 
i = i 

S e t t i n g s 2 = 0 i n (1) and d i f f e r e n t i a t i n g p a r t i a l l y w i t h 
r e s p e c t t o si t h e f o l l o w i n g r e c u r r e n c e fo rmula i s o b t a i n e d : 

l 

( i + 1) Co pi + 1 . o = k<zSmi 01 Xpi , o - Z r C l t i - r P r . o i > 0 (3 ) 
r = o 

where 

x = l-n\2 l o g (1+02 ) 

Co = (1+01 ) ( 1 + 0 - 0 X [ 1 - I T H l o g [ l + 0 i ] ) 

Ci = -0 i ( l + 0 - 0 x [ l - m i - m i l o g [ l + 0 i ] ) 

j 

0ÏÏU X 01 
Cj = j;>2 

j ( j - 1 ) ( 1 + 0 1 ) J - i 

T h e f o r m u l a f o r p i , m , i , j = 0 , l , . . . i s o b t a i n e d by 
d i f f e r e n t i a t i o n of (1) i n r e l a t i o n t o si and s2 s e p a r e t e l y : 

5H(si , S2 ) k0mj 0j 
y - ( k + D (1-mi l o g [ l + 0 i ( l - s i ) ] 

5s j l + 0 j ( 1 - s j ) 

i , j = l , 2 i ?i j (4) 

where 
2 

y = {1+0 [ 1 - TTfl-mi l o g [ l + 0 i ( l - s i ) ] I ] I 

e l i m i n a t i n g y - k - > i n t h e two d e r i v a t i v e s s i ( i = l , 2 ) we 
o b t a i n t h e f o l l o w i n g e q u a t i o n : 
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5H 1+01 ( 1 - s i ) 
- (1-mi l og [1+01 ( 1 - s i ) ] ) = 

5si mi 0i 

5H 1+02 (1-S2) 
- ( l - m 2 l o g [ l + 0 2 (1-S2 ) ] ) 

5s2 ni2 02 

i J 
that when comparing the coefficients of si s2 gives the 
recurrence relation: 

l + i j 
( j + 1 ) C2 0 Pl . j t l = I rCl ( 1 t 1 - r ) Pr . j - I rC2 ( J + 1 - r ) Pi . r 

where i , j ;> 0 (5) 

(l+0y ) ( l - m y - l o g [ l + 0 y ] ) 

my 0y 

1-rriy -my l o g [1+0S- ] 

my 

r - 1 
- 0 y 

r £ 2 and y = l , 2 
( l+Oy) 1 - - ! r ( r - l ) 

the partial derivatives with respect to mj,0j (j=l,2) are 
found by differentiating the joint p.g.f. 

5H(si ,S2) 
= -k0log[l+0j (1-sj ) ] y - ' k ♦' ' [1-mi l o g [ l + 0 i ( 1 - s i ) ] 

5mj 

i , j = l , 2 i Í j 

and u s i n g (4) 

5 H ( s i , s 2 ) [1+0, ( 1 - s j ) ] 5 H ( s i , s 2 ) 
l o g [ l + 0 , ( l - s j ) ] -

5mj mj 0, 5sj 

which by c o m p a r i s i o n of c o e f f i c i e n t s g i v e s 
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õ p i 1 . J 1 J 1 + 1 
= I rCx ( J l + 1 - r ) p i 1 . r 

5mj 

where 

C j o 

C j i = 

(l+0j )log[l+Oj ] 

mj Oj 

1 + logd+Oj ) 

mj 

i , j £ 0 

-Oj 
Cj 

(1+Gj )---1 r (r-1) 
r > 2 and j=l,2 

the derivatives with respect to 0j (j=l,2) are obtained 
following identical steps and from (1) and (4) we obtain 

5H(si ,S2 ) (1-sj ) 5H(si ,S2 

5©j 

which gives 

5 p i i . j i 1 

OJ 5SJ 
d- i ,2 

50j 0j 
[ j i p i i . j i - (1 + ji )pi i . j i +i ] ii.jifcO j = l , 2 

The d e r i v a t i v e s w i t h r e s p e c t t o k and 0 a r e o b t a i n e d 
d i r e c t l y from the p r o b a b i l i t i e s . From (2) we obta in : 

5po . o Po . 0 

5k 

5po , o 

log po. o 

50 
-kf 1 + 0 [1 - TTd-mi log (1+Gi ) ) ] )- < k * » > 

i = i 

( 1 - TT[l-mi log(l+0i ) ] 
i = i 

The de r iva t ive of (3) with respect to k i s : 
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Õpi t 1 . o Õpi . o i 5 p r . o 
( i + l ) C o = ( ámiOix [k + pi . o ] - I rC i + i - r 

5k 5k r = ° 5k 

For the derivative of (3) with respect to 0 and considering 
5Cj 

C'= we obtain: 
J 50 

5 p i + 1 . o o p t , o 
( i + l ) C o — - — = k n u 0 i x [ 0 + pi , o l - ( i + l ) C ' p i + 

50 50 

1 

- Z r C ' l + l - r P r . o + C l 
5 p r . 0 

50 

where 

C o = (l+Oi ) ( l - x [ l - m i l o g [ l + O i ] ) 

C i = -0 i ( l - x [ l - m i -mi l o g [ l + 0 i ] ) 

xmi 0i 
C ' j = 

j ( j - l ) ( 1 + 0 1 ) J - l 
j £ 2 

The d e r i v a t i v e s of (5) w i t h r e s p e c t t o t h e s e p a r a m e t e r s a r e 
o b t a i n e d by s u b s t i t u t i n g t h e p r o b a b i l i t i e s b y t h e i r 
d e r i v a t i v e s s i n c e i n t h e c o e f f i c i e n t s Cy r n e i t h e r k n o r 0 
a p p e a r . 

The means and variances are given by: 

k0mi ©1 and k0mi 0i {l+0i+0nu ©1 ) for i = l,2 

and the correlation coefficient by 

(1 + 0) 

rr mi ©1 
1 = 1 

TT (l+©i +0mi ©1 ) 
1 = 1 
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(E) P r o b a b i l i t i e s a n d p a r t i a l d e r i v a t i v e s of t h e 
p r o b a b i l i t i e s w i t h r e s p e c t t o e a c h of t h e p a r a m e t e r s f o r 
d i s t r i b u t i o n a l form ( 2 5 ) : 

2 

H ( s i , s 2 ) = [1+ Z 0 i l o g [ l + 0 i ( 1 - s i ) ] } - * ( l ) 
i = i 

This is the general model for the number of contacts of the 
same type in two non-overlapping time periods. Models (24) 
and (23) are particular cases resulting from putting 0i =©2 
for model (24): 

2 

H ( s i , s 2 ) = (1+ Z 0 i l o g [ l + e ( l - s i ) ] I - " (2) 
1 = 1 

or 0i=02 and Gi=02 f o r model (23) 

2 "■ : ! 

H(si,s2) = (1+ Z 0log[l+e(l-si)]|-k (3) 

the probabilities are found for the more general form (1), 
(2) and (3) being particular cases. 
S e t t i n g s t=S2=0 i n (1) 

2 

Po . o = (1+ Z 0i l o g [ l + 0 i ] } ~ k (4) 
l = l 

S e t t i n g S2=0 and d i f f e r e n t i a t i n g w i t h r e s p e c t t o si from (1) 
we o b t a i n 

5H(si ,S2 ) k0i 0i 
H(Sl , S2 ) 

5si X[ l+0 ! ( 1 - s i ) ] 

2 

where X=il+ Z 01 l o g [ l + 0 i ( 1 - s i ) ] 
1 = 1 

w h i c h by c o m p a r i s o n of c o e f f i c i e n t s g i v e s t h e r e c u r r e n c e 
fo rmu la 

1 

( i + DCoPl 4 1 . 0 = C i k 0 i 0 i p i , o - z rCl + i - r P r ,.0 i £ 0 (5) 
r = 0 

Co = (1+01 ) (l+y-0i log[l+0i ]) 

Ci = -0i(l+y+0i+01log[l+0i]) 
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Cr = 
01 01 r 

r ( r - l ) ( 1 + G i ) r - i 
r £ 2 

a n d ¢2 l o g C L + 0 2 ) 

f o r p i . j + i , i , j â O w e d i f f e r e n t i a t e ( 1 ) s e p a r a t e l l y w i t h 
r e s p e c t t o s i a n d s 2 a n d e l i m i n a t e t h e t e r m i n X o b t a i n i n g : 

1 + 0 1 ( 1 - s i ) 6 H ( s i , s 2 ) 1 + 0 2 ( 1 - S 2 ) 5 H ( S l , S 2 ) 

01 01 5 s i 02 ©2 ÕS2 

which rearranging and comparing the coefficients of si s 
gives : 

) 
2 

( 1 + 0 2 ) ( 1 + j ) ( 1 + 0 ! ) ( 1 + i ) j i 
Pi , J + 1 = " — — Í P l + 1 , J + ( — - ) p i . ) 

02 ©2 0 1 0 1 02 01 

• i v i , j & 0 

for differentiation with respect to the parameters we will 
consider only model (3). For the remaining models (24) and 
(25) the derivatives are obtained following identical steps. 
Differentiating partially with respect to 0 

5H(si ,S2 ) ■ 2 0(1-si) 
kx-

k
- ! I  

50 1 = i l+0(l-si ) 

where 

x = (1+ I 0 l o g [ l + 0 ( l - s i ) ] i 
l = l 

u s i n g 

, 5 H ( s i , S 2 ) k x - k ~ i 0 0 

5 s i 1 + 0 ( 1 - S i 
i = l , 2 

5 H ( s i rS2 ) 2 ( 1 - s i ) 5 H ( s i , S 2 
- I  

50 1=1 0 5 s i 

w h i c h g i v e s t h e f o l l o w i n g r e c u r r e n c e r e l a t i o n 
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5pi . j 
[ (l + i)pi + 1 . j +( j + l)pi , j + i -(i + j)pi , j ] 

50 0 
identically for the derivative with respect to ¢: 

5H(si ,S2 ) 2 
— = - k x - " - i I l o g [ l + 0 ( l - s i ) ] 

50 

5 H ( s i ,S2 ) 

50 

2 1 5 H ( s i , S 2 ) 
- I — [ 1 + 0 ( 1 - 3 ! ) ] l o g [ l + 0 ( l - s i ) ]  

1 = 1 0© 5 S Í 

5pi . j l + i j t i 
= Ï r a i + i - k P k . j + I r a j + i - r p i . 

50 r= 1 r = l 

:. i: ï■ .t a o r> ~ 3.; ^ 
w h e r e 

a0 = - ( l + 0 ) l o g ( l + 0 ) / ( 0 0 ) 
S.-6 K 

ai = [ l + l o g ( l + 0 ) ] / 0  
4 -jO 

i, jSO 

ar = 
0(l+0)'--ir(r-l) 

r£2 

from (4), (5) and (6) we found the derivatives with respect 
to k: 

5po , o Po . o 5 Po . 

5k 5k 

5 P l ♦ 1 • o 5 p i , o l 5p t - . o 
( i + l ) C o = 0 0 [ k + P i . o ] - I r C l t l - r  

5k 5k r = o 5k 

5 P i . S + l 5pi + 1. ] 5 p i . j 
(1+0) ( l + j ) _ = (1+0) (1 + i ) + 0 ( j - i )  

5k 5k 5k 

f o r t h e g e n e r a l form (25) t h e mean and v a r i a n c e a r e g i v e n by 
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5 H ( s i , S 2 

õ s i 
= k 0 i 0 i 

Si =S2 = 1 

i = l , 2 

6 2 H ( s i , S 2 ) 5 H ( s i ' , S 2 ) 
+  

5 s 2 i 5 s i 

5 H ( s i , s 2 ) 

S s i 
Si =S2 = 1 

= k 0 i ©t ( 1 + 0 1 +01 ¢1 ) i = l,2 

and the correlation coefficient by 

P = 
01 01 02 02 

( 1 + 0 1 + 0 1 0 1 ) ( 1 + 0 2 + 0 2 02 

4 9 0 
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