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Abstract 

 The continual increase of elderly population worldwide, as well as age acting as a 

risk factor for falls became more important to study, since in the future there will be more 

individuals at risk that will potential need health assistance after suffering a fall. Low-impact 

falls result from low energy (falling from chairs or tripping on carpets). Falls have several 

risk factors, and the number of falls increases with age, especially when the individual is 65 

or older and is also more frequent in the women. 

 The main objective of this study was to identify the geographical pattern related to 

hospitalizations due to low impact falls in individuals aged 65 or more during the period from 

2000 to 2013 in Continental Portugal. The specific objectives of this study were to calculate 

the direct costs of hospitalizations due to low impact falls and to identify the differences in 

indirect care quality indicators between areas with different risks of hospitalization due to 

low impact falls. 

 Data from the National Hospital Discharge Database was used and hospitalizations 

between 2000 and 2013 caused by low-impact falls were selected for patients aged 65 or 

more. During the study period, 261,494 hospital admissions (69.43% women) were 

selected, and the mean age of admission (SD standard deviation) was 77.9 (SD 7.7) and 

80.3 (SD 7.7) (p < 0.0001) for women and men respectively. A similar spatial pattern was 

observed for both sexes, and the high incidence clusters were mainly in the north of the 

country and the low incidence clusters were in the south of the country. 

 The direct cost of hospitalizations due to low impact falls in Portugal between 2000 

to 2013 was 3 420.87€ (SD ± 430.18) per patient, representing 5.15% of all hospitalizations 

costs.  

 In the regions where the risk of hospitalization due to low impact falls is higher there 

are less pharmacies, health centers and medical appointments, compared to the regions 

with lower risk. 

 According to the results of this work, in Portugal, there are geographical differences 

in the risk of hospitalizations due to low impact falls, areas that are at higher risk present 

lower values of indicators related to healthcare access, which may imply that the existence 

of resources acts as a preventive measure that may help to prevent direct and indirect costs.  

 

Keywords: Falls, Low impact falls, elderly, hospitalizations and health. 
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Resumo 

 O contínuo aumento do número de idosos a nível mundial assim como o facto de a 

idade ser um fator de risco de quedas, torna-se cada vez mais importante o estudo das 

quedas nos idosos, uma vez que no futuro irão existir cada vez mais idosos em risco de 

queda e com necessidade de assistência médica após sofrerem uma queda. As quedas de 

baixo impacto resultam de baixa energia (quedas de cadeiras ou tropeções em tapetes). 

As quedas apresentam vários fatores de risco, sendo que o número de quedas aumenta 

com a idade, especialmente quando o indivíduo possui 65 ou mais anos ou do sexo 

feminino. 

 Este trabalho teve como objetivo principal o estudo das hospitalizações devido a 

quedas de baixo impacto em indivíduos com 65 ou mais anos, durante o período de 2000 

a 2013 em Portugal Continental, nomeadamente a identificação do padrão geográfico. 

Como objetivos específicos referem-se o cálculo dos custos diretos das hospitalizações 

devido a quedas de baixo impacto, e ainda a identificação de diferenças nos indicadores 

de qualidade indireta de cuidados de saúde entre as áreas com diferentes riscos. 

 Foram usados dados da Base de Dados Nacional de Grupos de Diagnóstico 

Homogéneo relativos a altas hospitalares e foram selecionadas as hospitalizações em 

Portugal continental entre o ano 2000 e 2013 causadas por quedas de baixo impacto em 

pacientes com idades iguais ou superiores a 65 anos. Durante o período de estudo foram 

selecionadas 261.494 admissões hospitalares (69,43% mulheres), sendo que a idade 

média de admissão (desvio padrão DP) foi de 77,9 (DP 7,7) e 80,3 (DP 7,7) (p < 0,0001) 

para mulheres e homens respetivamente. Observou-se um padrão espacial similar para 

ambos os sexos, sendo que os clusters de alta incidência encontravam-se principalmente 

no norte do país e os clusters de baixa incidência encontravam-se no sul do país. 

 O custo direto das hospitalizações devido a quedas de baixo impacto em Portugal 

entre 2000 e 2013 foi de 3 420,87€ (SD ± 430,18) por paciente, representando 5,15% de 

todos os custos relativos a todas as hospitalizações. 

 Nas regiões de maior risco de hospitalizações devido a quedas de baixo impacto 

existem menos farmácias, centros de saúde e consultas médias, comparativamente com 

as zonas de menor risco.  

 De acordo com os resultados deste trabalho, em Portugal, existem diferenças 

geográficas no risco de hospitalização devido a quedas de baixo impacto, zonas que 

apresentam maior risco apresentam valores mais baixos de indicadores relativos ao acesso 

aos cuidados de saúde indiciando que a existência de recursos poderá atuar como fator de 

prevenção de quedas, potenciando uma redução nos custos diretos e indiretos. 

 

Palavras-chave: Quedas, Quedas de baixo impacto, idosos, hospitalizações e saúde. 
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1. An ageing society 

 World Health Organization (WHO) defines an elderly, or older person, as someone 

whose chronological age is 65 years old or more (1). World population is getting older, and 

with increasing life expectancy it is compulsory to provide better health care and quality of 

life to older people. In 2013, the country with more elderly people in the world was Japan, 

with a percentage of 25%, representing a quarter of the country population (2). The second 

country with higher percentage of elderlies in the world is Italy (21.6%), making it the country 

in Europe with higher percentage of elderlies, followed by Germany (21%) and Greece 

(20.4%) (Fig. 1). Portugal, with one-fifth of the population being elderly (20%), ranks fourth 

in the ranking of European countries with highest percentage of elderly people (Fig. 1). 

   

Fig. 1. Percentage of population aged 65 years and above. Reproduced from The World 
Bank (2). 

 

 According to Statistics Portugal (Instituto Nacional de Estatística - INE), an 

increased percentage of elderly people in Portugal has been shown, while the percentage 

of children has decreasing every decade. In 1973, the percentage of population over 65 

years old was 10%, whereas in 2013, only 40 years later, this number doubled. In relation 

to the population belonging to the youngest age group (0 to 14 years old), values are the 

opposite when comparing to the older population. In 1973, the percentage of children was 

Country % elderly 

Italy 21.6 

Germany 21.0 

Greece 20.4 

Portugal 20.0 

Bulgaria 19.4 

Sweden 19.3 

Latvia 19.1 

Finland 19.1 

Austria 18.4 

Lithuania 18.4 

Estonia 18.3 

Croatia 18.3 

France 18.2 

Spain 18.1 
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28% and in 2013 the number dropped to almost half representing only 15% of the 

Portuguese population (Table 1) (3). 

 

Table 1. Comparison of age groups per year. Adapted from Statistics Portugal (3). 

 

 Aging index (ratio between the number of people aged 65 years old or over and the 

number of people aged 0-14 years old, expresses usually as 100 people from 0 to 14 years 

old) confirms this increase of the elderly population. A value above 100 means that there 

are more elderly people than youth people (4). 

 For Portugal, it is known that in 1993 there were 81 elderlies to 100 youth. Ten years 

later, in the year of 2003, this value increased to 108 elderlies to 100 youth. In 2013, the 

value is even higher, with 139 elderlies to 100 youth (Fig. 2.) (5). 

 

 

 

 

 

 

 

 

 

1.1. Population projections 

 Due to the development, mainly because of better life conditions such as, better 

nutrition, sanitation, health care, education, and economic well-being, the world is rapidily 

ageing (6). In 2015, there were 8.3% of people aged 65 years old or more in the world and 

it is now estimated that for the year of 2030 and for the year of 2050 the percentage will 

increase to 11.7% and 16.0% respectively (7). By 2050, it is projected that only 33 countries 

Year 

 

Age group (years) 

1973 1983 1993 2003 2013 

0-14 28% 24% 18% 16% 15% 

+65 10% 12% 15% 17% 20% 

Fig. 2.  Aging index in Portugal between 1993 and 2013. Reproduced from 

Statistics Portugal (5). 

 

2015 
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will have an older population with less than 7 percent of their total population, which is a 

significative decrease from 115 countries in 2015 (Fig. 3). In Fig. 3, it is possible to see the 

differences between the year of 2015 and 2050 in the prevelance of older population. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 Relatively to Europe, in the future, the population will continue to get older. It is 

expected that the number of elderlies, in Europe, increases almost 10% from 2015 to 2050 

(8). In Portugal, the resident population in 2015 was composed of 20.8% of elderly, and the 

Fig. 3. Population projections aged 65 or over: 2015 and 2050. Reproduced from An 
Aging World: 2015 (241). 

2015 

2050 
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projections point that the increase of older population will be more accentuated in Portugal 

comparing to Europe, with an increase of almost 15% from 2015 to 2050 (Table 2)(7). 

Table 2. Percentage projections of elderly population in the World, Europe and Portugal. 
Adapted from The World Bank Group and United Nations-Department of Economic and 

Social Affairs (7,8). 

 World Europe Portugal 

2015 8.3% 17.4% 20.8% 

2030 11.7% 22.8% 27.4% 

2050 16.0% 27.8% 35.2% 

 

 Latest population projections released by INE, provide a main scenario for 

population development from 2017 to 2080 for Portugal. These projections indicate that the 

number of elderly between 2017 and 2077 will increase significantly. The ageing index for 

the current year was estimated to be 155.5 while for 2077, only six decades later, it will be 

more than twice, with a value of 355.9 (Fig.4) (9), indicationg that ageing of the population 

is going to continue to grow in Portugal in the next years. 

 

 

Fig. 4. Ageing index (projections 2015-2080– No (number).) Reproduced from Statistics 
Portugal (9).  

2. Falls in elderly 

 In elderly people, falls are a leading cause of injury (10,11). Researchers tried to 

define fall for years. Even though there is still no commonly accepted definition or 

agreement as to what a fall should be, there are some definitions in the literature that are 

155,5

355,9

0

50

100

150

200

250

300

350

400

N
o

2017

2077
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accepted (10,12–17). WHO consider fall as “an event which results in a person coming to 

rest inadvertently on the ground or floor or other lower level” (10). In 1991, Lach et al, define 

fall in a way much similar to WHO, by saying that the operational definition of fall was “an 

unexpected loss of balance resulting in coming to rest on the floor, the ground, or an object 

below knee level” (17). Zecevic et al, in 2006, after studying the perceptions held by seniors 

about falls concluded that the definition of fall from literature is similar to the definition that 

seniors give, however he said that seniors usually associate falling with antecedents and 

consequences (18). 

 Falling comprises the presence of 3 interrelating elements, the individual, the task 

and the environment (Fig. 5) (19). 

 

 

Fig. 5. Elements involved in a fall. Reproduced from Pereira CLN et al (19). 

  

 A person that is able to perform tasks without great demand, usually live in a more 

or less harmonious environment, realizing the tasks without great difficulty and with more 

safety (19). A fall happens when the ability of an individual to maintain balance among the 

capacity to realize tasks and their demand, so if a person, realizing one task, exceeds his 

capacity to do it, a fall will happen (19–21). A fall can happen, for example, if the demand 

of a task exceeds the individual capacity to perform it. If there is an unfavorable evolution 

of the environment that the normal capacity of the individual is insufficient to face 

environmental difficulties, and at the same time to perform a task, a fall can also occur. A 

Fall

Individual

TaskEnvironment
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fall can also happen when the individual capacity for performance is diminished and it does 

not allow that the demands of a task and/or environmental difficulties are overcome, even 

if they are normal/daily tasks (19).  

 Low impact fall result from low energy trauma like falling from a chair or tripping on 

a carpet (22,23). There is a lot of research and preventive measures, but low impact fall are 

still a massive health problem (24–26) as in the elderly falls are a leading cause of severe 

injury requiring acute care or causing death. Among elderly in the European Union (EU), 

there are approximately 80.000 deaths per year and according to the EU ranking (EU-27), 

Portugal is the ninth country with the lower age-adjusted mortality rate for deaths due to fall 

injuries (27.5) per 100.000 elderlies (Fig. 6) (27–29). Among fall survivors some studies 

report that individuals have low mobility, needing some walking aid to dislocate. 

 

3. Risk factors for falls 

 As previously described, falls are a severe problem among elderly, so it is necessary 

to identify those who are in risk. A risk factor can be described as any characteristic, attribute 

or exposure of an individual that increases the probability of develop a disease/injury (30). 

Fig. 6. Age adjusted mortality rates due to fall injuries per 100,000 elderly people in the 
EU-27 and European Economic Area (EEA). Reproduced from European network for 

safety among elderly (29). 
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The risk of falling depends on how and in which conditions the elderly lives in the moment 

of the fall. Falls result from a combination of factors, and these factors should all be 

considered when studying falls. For falls, there are many risk factors for elderly people, 

WHO says that there can be grouped into 4 categories (31):   

 

• Biological; 

• Behavioral; 

• Environmental; 

• Socioeconomic. 

 

3.1. Biological risk factors 

 Biological risk factors are relative to characteristics of the human body, related to 

the natural processes of aging along with the effects of acute and chronic health conditions. 

Normal aging, inevitably, brings some changes, which can be a risk factor for falls in elderly. 

With age, the percentage of fat increases significantly (32,33) and lean body mass 

decreases (34,35). Sarcopenia or muscle loss, can lead to disability and consequently 

increase the risk of falling. It has been described that people with sarcopenia are 3 times 

more likely to fall comparing to those who do not have sarcopenia (36). 

 Some examples of biological risk factors are chronic diseases, cognitive impairment, 

age, gender, race, gait disorder, poor vision, sensory changes, diminished proprioception, 

dizziness, postural hypotension, physical disability, and physical changes due to previous 

fall or frequent fall (31,37–43). 

 

3.1.1. Age 

 Age is one of biological risk factor for falls (37). It is known that the risk of falling 

increases with age (37). People with mean ages between 70 and 80 years old are 

considered to be the ones to have higher risk of falling (44,45). And, when comparing those 

with 85 years old or more to those with ages between 65 and 69 years old, the first group 

has 4 times more probability of falling (46). 

 

3.1.2. Gender 

 Women are more likely to fall than men (38–43). It is expected that older women 

fall with high frequency (60-70%) or suffer from more fall related injuries when comparing 

to older men (37,42,43,47,48). Even though women have higher risk of falling, men are 

identified as the group with higher mortality rates (49). So, although women have more risk 

of falling, men have less change to survive if they fall. 
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3.1.3. Chronic diseases 

 Chronic diseases can lead to an increase of the number of falls (50). Some examples 

of chronic diseases that increase the risk of falling are: heart disease, stroke, Parkinson’s 

disease, osteoporosis, arthritis, bowel and bladder incontinence and blood pressure 

problems (50–55). 

 Heart disease and stroke are some examples of chronic diseases that increase risk 

of falling. A study from 2006 pointed that 34% of people with a stroke fell at least one time 

during 3 months after discharge (51), and a different study from 2011 indicated that 

individuals which had stroke fell 1.77 more times when comparing to individuals that didn’t 

have stroke (52). 

 Parkinson’s disease is also a pathology that is known to increase the risk of falling 

and there is an association between falling and the severity of the pathology, which means 

that the more severe the disease, the greater the risk of falling (53).  

 Osteoporosis is mostly associated to the risk of falling in women, and in men there 

is no significantly association. Women with osteoporosis are more likely to fall when 

compared with those without osteoporosis; no differences were found in men with or without 

osteoporosis in a study carried out in 2014 (54). 

 Arthritis is also a chronic disease related with the risk of falling and it is also a cause 

of falls in elderly (55). Arthritis in the legs is strongly associated with falls in both men and 

women (56). 

  

3.1.4. Physical, cognitive and affective capacities decline 

 Natural process of aging alters some physical capacities which may increase the 

risk of falling like: gait disorders; diminished touch and sensation from limbs, muscles and 

feet; poor hearing; poor balance; dizziness; postural hypotension; injuries from a previous 

fall; sore feet and other foot problems (57).  

 

3.1.5. Vision changes 

 With age, there are also some alterations in the vision and, poor vision leads to an 

increase in the risk of falling. Among those who fall, 76.6% presented signs of poor vision 

(45). There are some visual deficits that are 2.5 times more likely to increase risk of falling, 

in particularly: poor visual acuity, reduced contrast sensitivity, decreased visual field, 

posterior subcapsular cataract, and nonmiotic glaucoma medication (58–60).  
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3.2. Behavioral risk factors 

 Behavioral risk factors are associated with human actions, emotions and decisions. 

WHO defines multiple medication use, alcohol abuse, lack of exercise and inappropriate 

footwear as behavioral risk factors for falls (31,61–66). 

 

3.2.1. Multiple medication use 

 The use of certain medication, since it has secondary side effects (such as sedation, 

dizziness, postural disturbances, altered gait and balance, or impaired cognition), may 

contribute to the increase of the risk of falling (61,62). Older people usually take more drugs 

than younger and polypharmacy is also a risk factor for falls. Polypharmacy is considered 

by WHO to have two different definitions “the administration of many drugs at the same 

time” or “the administrations on an excessive number of drugs” (67). 

 Patients taking psychotropic medications appear to have higher risk of falling with a 

strong association between this drug and the risk of falling (68). One of these drugs, 

benzodiazepines, are usually prescribed to treat sleep problems and anxiety and it is 

associated to an increase of the number of hip fractures and nocturnal falls (69). From those 

taking benzodiazepines, 44% presented an higher risk of falling (69) and mixing medicines 

and taking 4 or more different medicines increases the risk of falling (70–72). 

 

3.2.2. Excess alcohol intake 

 Excess of alcohol intake is also a fall risk factor, elderly that consume 14 or more 

drinks per week have more risk of falling (63). There is also an association between alcohol-

related problems and falls by age groups. The changes of falling is increased in all age-

groups but decline with the increase of age, and it can be explained by less intake of alcohol 

with the increase of age or by the dilution of the effects of alcohol by other factors (46) . 

 

3.2.3. Physical exercise 

 Relatively to this risk factor there are a lot of contradictory results, with some authors 

saying that physical activity reduces the risk of fall while other authors assume that physical 

activity increases its risk. 

 A study showed higher rates of falls in low active older persons and it suggested 

that prevention programs with the purpose of increasing physical activity in the group of low 

active older people or slow walking speed should include additional components, such as 

progressive balance training (64).  

 A different study showed that there is a strong relation between fall rates in older 

people and physical exercise programs. However, when tested only falls without injury, it 
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was verified that physical activity had no significant preventive effect, so, physical exercise 

is more preventive for injurious falls then for number of falls (73). 

 

3.2.4. Inappropriate footwear 

 Inappropriate footwear is referred as a risk factor for falls (65,66). The most frequent 

type of shoe worn at the time of a fall-related injury are slippers (21.6%) followed by walking 

shoes (17%) and sandals (8%) (66). Also, the use of inappropriate shoes, with spongy soles 

provide an higher risk of falling and foot fracture (74). 

 

3.3. Environmental risk factors 

 Environmental risk factors resulting from an incorrect surrounding area, also 

contribute to the risk of falling. Within these factors, WHO includes: poor building design; 

slippery floors and stairs; looser rugs; insufficient lightning; cracked or uneven sidewalks 

(Fig. 7) (31). Besides looser rugs, these factors can be applied either inside the house or 

outside the house.  Falls result mostly due to slips and trips (75), representing 41% of falls 

(76). Falls are caused by environmental factors in 44% of times and the most common are 

objects tripped over (25%), stairs (10%), and snow or ice (3%) (77). 

 A study from Wyman et al. (2007) (78) determined the 8 most frequent 

environmental risk factors present in elderly residences. In the bathroom, it were identified 

4 risk factors that are more frequent: low toilet seat (94.7%), no toilet grab bar (87.2%), 

bathroom throw rug (72.4%) and no bathtub or shower grab (60%). In the bedroom, the 

author identified a risk factor that is more prevalent in elderly residence that is the absence 

of bedroom night light (79.4%). In the kitchen, there were identified 2 risk factors that are 

more frequent: the absence of night light (67.5%) and throw rug in the kitchen (51.7%) (78). 

In the same study, all places of residence presented at least 4 risk factors, with 18.1% of 

places with 4 to 8 risk factors, 27.4% with 9 to 10 and 54.5% with 11 or more risk factors 

(78). This numbers reflect that elderly still have no concern and do not pay attention to the 

dangers present inside their houses. 

 

3.4. Socioeconomic risk factors 

 Socioeconomic risk factors, includes low income and education levels; inadequate 

housing; lack of social interactions; limited access to health and social services; lack of 

community resources, as pointed by WHO (Fig. 7.) (31,37,79–82). Socioeconomic risk 

factors are related to social conditions as well as to the economic situation of the person 

(31). 
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3.4.1. Low income and education levels 

 Lower income can be related to a living environment with poor conditions, to a poor 

health behavior, to a poor diet and to some barriers in healthcare services. These factors 

can affect elderly’s health and increase the risk of falling (31). Lower income can influence 

the risk of falling, the poorer the person the greater the risk of falling (79), although there is 

more evidence of this relationship in women (37). 

 High education level can make people more conscious of the risks associated with 

falling and are more able to access information such as preventive measures and other 

strategies to combat the risk of falling (80). Low education levels are associated with an 

increase in the risk falling (80) and low level of education also increases the risk of indoor 

falls of women (83). 

 Limited access to health and social services are somehow related to low income, as 

described before, an elderly that has a low income will have some barriers in health care 

services (31). 

 

3.4.2. Inadequate housing 

 An elderly that lives in a house requiring modifications or repairs cannot have money 

to spend to make that alterations, especially if they are financially constrained (81). To 

prevent falls it is important to remove home hazard (84). Elderlies that live in houses that 

need repair have an increased risk of falling (80,81). 

  

3.4.3. Lack of social interactions 

 Stronger family networks are associated to a decrease in the risk of falling, so it is 

important to the elderlies to maintain strong relations with their family since it can be 

protective against falls in older community-dwelling adults (82). 
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3.5. Other factors 

 There are some other aspects to consider that are also important to discuss and are 

not included in the WHO risk factors, such as fear of falling, history of falling and nutritional 

deficiencies. 

 

3.5.1. Fear of falling and history of falling 

 When elderlies fall they can have emotional problems, such as depression, anxiety, 

fear of falling again and loss of confidence, consequently their quality of life will decrease 

(85). There is a prevalence of 54% of fear of falling in elderly without history of fall in the 

previous year and 86% in elderly with history of fall in the previous year and in women the 

prevalence is higher than in men for both cases (85). History of fall is a robust predictor of 

fall-related injuries (86). 

  

 

Biological risk factors

•Age, gender and
ethnicity;

•Physical, cognitive and
affective capacities
decline;

•Chronic diseases.

Behavioral risk factors

•Multiple medication use;

•Excess alcohol intake;

•Sedentary behaviour
(lack of exercise);

•Inappropriate footware.

Environmental risk 
factors

•Poor building design;

•Looser rugs;

•Insufficient lighting;

•Slippery floors and
stairs;

•Cracked or uneven
sidewalks.

Socioeconomic risk 
factors

•Low income and
education levels;

•Inadequate housing;

Lack of social
interactions;

•Limited access to health
and social services;

•Lack of community
resources.

Fig. 7. Risk factors for falls in elderly. Adapted from World Health Organization (31). 
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3.5.2. Nutritional deficiencies 

 A low body mass index (BMI), suggesting a poor nutrition is associated with elevated 

risk of falling (87). Indeed, 19.4% of the elderly are malnourished and 38.7% are at risk for 

being malnutrition while only 41.9% are well-nourished (88). 

 Vitamin D and calcium must be a part of the elderly alimentation and it can reduce 

the number of falls and improve the parameters of muscle function in community-dwelling, 

mainly on the lower extremities (89). For a good development and maintenance of the 

skeleton it is necessary to have a sufficient supply with vitamin D and calcium, (90) and 

when combining these 2 supplementations, the number of total and hip fractures reduces 

by 15 and 30% respectively (91).  

 

4. National Health Service in Portugal 

 Creation of Directorate General for Health (DGS) in 1899, was made since it was 

necessary to combat an outbreak of bubonic plague that devastated the city of Oporto in 

that year (92). Its main purpose was to improve the defense against future epidemics (92). 

In the present, DGS is a central service from Health Ministry, that it is integrated into the 

direct administration of the State, endowed with administrative autonomy (93). And its vision 

now is: 

- Protect and improve the health and well-being of citizens by ensuring that, 

through quality, safety and the reduction of health inequities, all people achieve 

their health potential (93); 

 National Health Service (NHS) is the set of institutions and services, under the 

Health Ministry, whose mission is to guarantee access to health services within the limits of 

available human, technical and financial resources to all citizens. The NHS also covers 

private and professional health care facilities under liberal conditions, with which contracts 

or conventions have been concluded, guaranteeing the right of access of users in forms 

similar to the form of NHS provision (94). 

 In Portugal, there were developed some initiatives related to falls. One of the 

initiatives carried out by DGS named “Programa nacional de prevenção de acidentes (2010-

2016)” (National program of accident prevention (2010-2016)), had the objective to promote 

safety and prevent unintentional accidents, such as falls, occurring in throughout the life 

cycle (including elderlies) and in specific environments. It also has the objective of 

promoting safety and prevent unintentional accidents, improve emergency response, 

ensure quality responses and integrated services for victims of injuries and trauma (95). 

 It was also elaborated another initiative named “Plano nacional para a segurança 

dos doentes (2015-2020) (National Plan for patient safety (2015-2020)), and the particular 
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objective is the application of methods and search for objectives and goals in order to obtain 

a better management of the risks associated with care delivery through the support of 

managers and NHS clinicians (96). This plan has 9 strategic objectives, and the 6th one is 

to prevent the occurrence of falls (96). The goals to achieve this concrete objective till the 

end of 2020 are: 

- That 95% of health care institutions implemented practices to prevent and 

reduce falls; 

- To reduce 50% in each year, compared to the previous year, the number of falls 

in the institutions of the NHS or established with it (96).  

 The official establishments are not intended to make any profit, so the prices to be 

collected by hospitals should be as close as possible to actual costs they had, so it became 

necessary to fix the prices, approving the respective table and conditions of application, and 

to predict the rates designed to moderate the demand for health care, thus avoiding its use 

beyond reasonable. So, in 1986 it was created the decree-law No. 57/86 of March 20 that 

regulates the condition for exercising the right of access to the NHS (97). It was later 

revoked by decree-law No. 11/93 of January 15, which approved the Statute of the NHS 

(98). 

 In 1990, it was created an ordinance (No. 409/90 of May 31) which regulated the 

conditions for exercising the right of access to the NHS. It was the first ordinance to present 

the Diagnosis Related Groups (DRG) in Portugal (99). Since then it has been released 

several ordinances that update and improve the current price table, approved by the last 

ordinance so that invoicing can keep pace with actual costs. 

 

5. Health and quality indicators 

 To identify situations of societies that are facing economic difficulties and need 

intervention clinical indicators can be used as a tool. According to Eurostat, quality 

indicators are “statistical measures that give an indication of output quality. However, some 

quality indicators can also give an indication of process quality.” (100) . 

 The agency for health care research and quality (AHRQ) said that quality indicators 

are measures of health care quality that “make use of readily available hospital inpatient 

data” (101).  

 Over the years, people’s health in developing countries around the world improved 

significantly, and there are several health indicators created to measure this development. 

Global health indicators can be divided into 2 categories (102): 
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- Indicators that directly measure health status (e.g., diseases, deaths, use of 

services); 

- Indicators that indirectly measure health status (e.g., social development, 

education and poverty indicators). 

 Global health indicators preferentially should have specific characteristics such as: 

definition, validity, feasibility and utility (102). Few indicators have all these characteristics, 

and some do better than others (102).  

- Definition: the indicator must be correctly defined and its definition should be 

applied internationally; 

- Validity: the indicator must be valid, reliable and readily interpretable, which 

means that it should measure what it was destined to measure and it should be 

replicable and consistent; 

- Feasibility: the information should be technologically feasible and it shouldn’t 

be expensive and it can’t overload the system; 

- Utility: the information provided by the indicator must be useful to decision-

makers and act upon several levels (local, national and international). 

 

5.1. Indicators classification 

 Indicators measure qualitative and/or quantitative aspects related to the 

environment, structure, processes and results/outcome (103,104).  

 

5.1.1.  Structural health indicators 

 Structure indicates the attributes in which the care occurs, taking into consideration 

convenience, comfort, silence and privacy. It includes material resources (facilities, 

equipment and money), human resources (number and qualification of professionals) and 

resources of the organizational structure (health professionals, organization, peer review 

methods, and reimbursement methods) (104). These indicators measure institutional 

characteristics that potentially affect quality of care (104).  

 There are two main reasons to use structure measures, one is that the 

characteristics of health care settings can affect expressively the quality of care and the 

other one is that the care settings that attend certain standards have an advantage when it 

concerns to provide high-quality care (105). 

 The quality of health care can be affected by the availability of resources, since the 

request for medical services is many times beyond the capacity of healthcare organizations 

(106). The delivery of quality medical services is reduced by the insufficient number of infra-

structure, resources and equipment, for example, a good patient system of information is 
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needed to an effective diagnosis and treatment (106). Also, the use of low quality material 

diminishes the productivity of employees, since it takes more time to the task and the result 

may not be reliable (107). Shortage of resource may also increase the employees job stress, 

affecting their work quality (107). Examples of structural health indicators are listed in Table 

3. (103,104). 

Table 3. Structural health indicators. 

Ratio of specialists to other doctors 

Access to specific technologies 

Access of specific units 

Clinical guidelines 

Physiotherapists assigned to specific units 

Capacity (beds) 

Number of operating rooms 

Exams/equipment/day 

 

Hospital beds per 1,000 population 

 This indicator includes beds that are available in public, private, general and 

specialized hospitals and rehabilitation centers (108). This indicator complements the 

information relatively to the hospital personnel and equipment providing an indication of the 

resources available (109). 

 

𝐻𝑜𝑠𝑝𝑖𝑡𝑎𝑙 𝑏𝑒𝑑𝑠 (𝑝𝑒𝑟 1,000 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛) =  
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙 𝑏𝑒𝑑𝑠 

𝑚𝑖𝑑𝑦𝑒𝑎𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 × 1,000 

 

 Almost in all cases, beds are included for acute and chronic care. Health systems 

are progressively being recognized as a factor that combats disease and improves the 

health status of a population (108). Between 2008 and 2014, in the EU-28, the number of 

hospital beds decreased from 2.81 million to 2.65 million (5.9%) (109). In Europe, in 2011, 

there were only 3 countries which had more than 8.2 beds per 1,000 habitants, which were 

Germany, Belarus, and Monaco with 8.2, 11.3, and 16.5 beds, respectively. These 2 

countries also represent the 2 countries in the world with more beds per 1,000 habitants 

(108). In Portugal the number of hospital beds per 1,000 population for the year 2011 was 

3.4 (108). 
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Nurses and midwives (per 1,000 people) 

 This indicator includes professional, auxiliary, enrolled nurses and midwives as well 

as other associated personnel like dental nurses and primary care nurses (110).  

 

𝑁𝑢𝑟𝑠𝑒𝑠 𝑎𝑛𝑑 𝑚𝑖𝑑𝑤𝑖𝑣𝑒𝑠 (𝑝𝑒𝑟 1,000 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛) =  
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑛𝑢𝑟𝑠𝑒𝑠 𝑎𝑛𝑑 𝑚𝑖𝑑𝑤𝑖𝑣𝑒𝑠 

𝑚𝑖𝑑𝑦𝑒𝑎𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 × 1,000 

 

 It is estimated that at least 2.5 medical staff, including, doctors, nurses and 

midwives, per 1,000 are needed in order to guarantee an adequate coverage with primary 

care interventions (111). In Europe, in 2011, the countries which had more nurses and 

midwives per 1,000 habitants were Switzerland, Monaco, and Luxemburg, with 17.4, 17.2 

and 17.1 nurses and midwives per 1,000 habitants respectively (110). It should be noted 

that there are several countries that do not have available information. In Portugal the 

number of nurses and midwives per 1,000 population was 6.0 for the year 2011 (110).56 

 

Physicians per 1,000 population 

 This indicator includes both generalist and specialist medical practitioners (including 

medical specialist and surgical specialist) (112).  

  

𝑃ℎ𝑦𝑠𝑖𝑐𝑖𝑎𝑛𝑠 (𝑝𝑒𝑟 1,000 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛) =  
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑝ℎ𝑦𝑠𝑖𝑐𝑖𝑎𝑛𝑠 

𝑚𝑖𝑑𝑦𝑒𝑎𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 × 1,000 

 

 Health workers are not well distributed across the globe, since countries with lowest 

needs have higher number of physicians and countries with highest needs because of 

massive diseases have lower number of physicians (113). 

 In the next decades, with an increase of the number of old people, the demand for 

healthcare will increase, so, there could be shortages in certain medical specializations or 

geographic areas (114). In 2012, doctors aged 55 years old or more represented a third of 

all doctors in the EU (114).  

 In Europe, in 2011, the countries which had more physicians per 1,000 habitants 

were Monaco, San Marino, and Spain, with 7.1, 4.9, and 4.9, physicians per 1,000 habitants 

respectively (110). It should be noted that there are several countries that do not have 

available information. In Portugal, in 2011, the number of physicians was 4.0 per 1,000 

people (112). 
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Number of pharmacies per 1,000 population 

 This indicator includes pharmacies which are health establishments with license 

granted by the National Institute of Pharmacy and Medicine (INFARMED). It also includes 

mobile pharmacy posts, which are establishments destined to dispense medicines to the 

patients, which are related to a pharmacy (115). 

 

𝑃ℎ𝑎𝑟𝑚𝑎𝑐𝑖𝑒𝑠 =  
𝑝ℎ𝑎𝑟𝑚𝑎𝑐𝑖𝑒𝑠 𝑎𝑛𝑑 𝑚𝑜𝑏𝑖𝑙𝑒 𝑝ℎ𝑎𝑟𝑚𝑎𝑐𝑦 𝑝𝑜𝑠𝑡𝑠 𝑎𝑡 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 

 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑎𝑡 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 
 × 1000 

 

 In Europe, the country with more number of pharmacies per 1,000 population, in the 

year 2011, was Greece, with 0.994 pharmacies per 1,000 habitants. Portugal was, in 2011, 

the 15th country in Europe with more pharmacies per 1,000 habitants, with 0.274 

pharmacies (Fig. 8.) (116). 

 

 

Fig. 8. Number of pharmacies per 1,000 people (in 2011 in Europe). Reproduced from 
Helgi library (116). 
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Number of health centers per 1,000 population 

 This indicator includes public health establishments, with the purpose to: promote 

health; prevent diseases; and care delivery, either by intervening in the first line of action of 

the NHS or ensuring continuity of care, whenever there is a need for resource to other 

services and specialized care. It directs its action both to individual and family health as well 

as to the health of community and groups, through an appropriate care, taking into account 

the practices recommended by the guidelines (117).  

 According to WHO, the country with more number of health centers per 1,000 

populations, in 2013, was Lithuania, with 0.3315 health centers per 1,000 populations. 

Portugal, was, in 2013, the 18th country with more health centers, with 0.00179 health 

centers per 1,000 populations (Fig. 9.) (118). 

 

 

Fig. 9. Number of health centers per 1,000 people (in 2013). Reproduced from World 
Health Organization (118). 
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 This indicator is relative to the number of hospitals, including hospitals with 

hospitalization, outpatient and diagnostic and therapeutic means, with the purpose of 

providing the population with curative and rehabilitation medical assistance, and collaborate 

in disease prevention, teaching and scientific research (119).  

 

5.1.2.  Process health indicators 

 Process health indicators are responsible to evaluate the care activities in giving and 

receiving care (104). This includes the patient searching for care as well as the professional 

activity in making a diagnosis, recommending or implementing treatment, or other 

interaction with the patient (104).  

 Process measure are normally used to determine to which point providers of care 

offer specific services, to patients, that are consistent with the suggested guidelines for care 

(105). These measures are usually connected to treatments or procedures known to 

improve health status or to prevent future complications or future health conditions (120). It 

is normally easy to evaluate if a provider has the requirements of process measures, it is 

only necessary to ask if the patients receive the recommended care or not, and if not, the 

provider did not meet the requirements of process measures (105). 

 Process measure are also useful, since it gives to providers ways to improve their 

performance (105). Examples of process health indicators are listed in Table 4. (104). 

 

Table 4. Process health indicators 

Proportion of patients with diabetes given regular foot care  

Proportion of patients with myocardial infarction who received thrombolysis 

Proportion of patients assessed by a doctor within 24 hours of referral  

Proportion of patients treated according to clinical guidelines 

 

Number of medical appointments per 1,000 population 

 This indicator evaluated the act of assistance provided by a doctor to an individual, 

which may consist in clinical observation, diagnosis, therapeutic prescription, counseling or 

verification of the individual health status (121). It includes medical appointments performed 

in hospitals and health centers (121). 

𝑀𝑒𝑑𝑖𝑐𝑎𝑙 𝑎𝑝𝑝𝑜𝑖𝑛𝑡𝑚𝑒𝑛𝑡𝑠 =  
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑒𝑑𝑖𝑐𝑎𝑙 𝑎𝑝𝑝𝑜𝑖𝑛𝑡𝑚𝑒𝑛𝑡𝑠 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 

𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 
 

 

Number of hospitalization per 1,000 population 
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 This indicator evaluates the total number of hospitalizations during a determined 

period, which means that to the initial number of patients in an inpatient health facility it is 

added the number of patients admitted during that period to that health facility.  

 

𝐻𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛𝑠 =  
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 

𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 
 × 1000 

 

5.1.3.  Results/outcomes health indicators 

 These indicators evaluate care effects on the health status of populations and 

patients, as a result of the care they have received (104,105). The degree of patient 

satisfaction with care could be represented by improvements in the knowledge of the patient 

and in salutary changes (104).  

 The outcome measures, consider the effects, intended or not, that care has on the 

patients’ health and health status (105). These measures evaluate if the goals of care have 

been accomplished, it has nothing to do with the process that the patient passed to obtain 

the outcome but with his result (105). These measures include typical measures of  survival, 

incidence of disease and health related quality of life issues, such as quality of life and 

patient satisfaction (104,105). Examples of results/outcomes health indicators are listed in 

Table 5 (104). 

Table 5. Results/outcomes health indicators 

• Intermediate  

HbA1c results for diabetics  

Lipid profile results for patients with hyperlipidemia  

Blood pressure results for hypertensive patients  

• End result (should be specified for diseases)  

Mortality 

Morbidity 

Functional status  

Quality of life 

Patient satisfaction   
 

 

Life expectancy at birth, total (years) 

 This indicator is relative to the number of years a newborn infant would live if the 

patterns of mortality at the time of its birth stays the same throughout its life. Mortality rates 

for different age groups as well as mortality indicators are significant indicators of general 

health status in a country (122).  
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 In Europe, in 2011, the countries which had more life expectancy at birth were San 

Marino, Switzerland, and Spain, with 83.3, 82.7, and 82.476 years for life expectancy 

respectively (122). It should be noted that there are several countries that do not have 

available information. In Portugal, the life expectancy at birth for the year 2011 was 80.5 

years old for all population and, 77.3 and 83.8 for men and women respectively (122–124). 

 

6. Discharge status of the patient 

 It is important to study the discharge status of the patient (DSP) from hospitalized 

patients due to low impact falls from each region since it is not well studied in Portugal and 

because falls are more than ever, a reality. It is also necessary to study different regions to 

see if there are differences between them. 

 Ayoung-Chee P et al (125) made a study in 2013, which included 1,352 patients 

older than 65 years old that were admitted to the Harborview Medical Center after suffering 

a ground level fall and described their long-term outcomes. From this study patients were 

discharged: 

- To a skilled nursing facility (n = 608 [44.9%]); 

- Home without assistance (n = 390 [28.8%]); 

- Home with assistance (n = 70 [5.2%]); 

- To an inpatient rehabilitation facility (n = 56 [4.1%]); 

- Other (including another acute care facility, psychiatry facility and jail) (n = 64 

[4.7%]). 

 From the remaining patients, 163 (12.1%), died in the hospital and 1 was missing 

(0.1%). 

 Another study with similar results for deceased, indicated that 13% of people aged 

60 years old or older died. This same study indicate that 47% of patients with 60 years old 

or older were treated and discharged, followed by patients admitted and discharged, 27%, 

and 13% left against medical advice (11). 

 A study from United states of America (USA), analyzed the survival status at 12 

months post-discharge of patients, aged 65 years old or more, admitted for a fall and who 

were discharge alive (126). From all the patients 21.3% died after 12 months post-discharge 

of patients, but only 17.6% of those deaths were related to falls. From those who survive 

after 12 months post-discharge, the discharge destination with higher percentage was home 

(37.0%) and skilled nursing facility (31.9%) (Table 6) (126). Relatively to those who died 

after 12 months post-discharge, the discharge destination with higher percentage was 

skilled nursing facility (40.5%) and nursing home (27.0%) (Table 6) (126). 



| Introduction 
 

24 
 

 

 

 

 

 

Table 6. Comparison of discharge destination for those who survived or died within 12 
months of hospital discharge. Adapted from Larson, LM eta al (2016) (126). 

 

 

Discharge Destination 

Survival status at 12 months post-discharged 

Alive Died Total 

Percent (Number) Percent (Number) Percent (Number) 

Home 37.0 (101) 17.6 (13) 32.9 (114) 

Home with health 

care 
6.6 (18) 4.1 (3) 6.1 (21) 

Mental health facility 0.7 (2) 0.0 0.6 (2) 

Skilled nursing 

facility 
31.9 (87) 40.5 (30) 33.7 (117) 

Nursing home 9.5 (26) 27.0 (20) 13.3 (46) 

Rehabilitation center 12.5 (34) 5.4 (4) 11.0 (38) 

Specialty hospital 1.8 (5) 1.4 (1) 1.7 (6) 

Hospice 0.0 4.1 (3) 0.86 (3) 

Total 100 (273) 100 (74) 100 (347) 

 

 The discharge destination from this study with higher percentage was skilled nursing 

facility (33.7%) followed by home (32.9%) (126). 

 Also, 100% of patients that were discharged to the hospice died 12 months post-

discharged and 43.5% of patient that were to a nursing home died 12 months post-

discharged. None of the patients that were to a mental health facility died after 12 months 

post-discharged (126). 

 

7. Consequences of falls 

 Falls, can lead to an injury, which is the most frequent consequence with more than 

30% of falls resulting in injury (127–129). Injury can be considered an infirmity involving 

interaction of the next 3 elements (130): 
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• Agent: cause of injury; 

• Host: where the agent is located; 

• Environment: where both agent and host come together. 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 The severity of an the injury caused by a fall depends on 3 conditions, involving the 

3 elements described above (19,131): 

- The environment, that allows an interaction among the other 2 elements, the 

host and the agent; 

- The injury agent (e.g., the type of surface where the aggression happens); 

- Host susceptibility (e.g., body tissue resistance and the capability of a person to 

reduce the impact of a fall). 

 When there is an injury caused by falls, the severity has a big range, it varies 

between simple abrasions or contusions and bone fractures, and it depends on the location 

in the body (128,132,133). Though, the injury can be minimized or controlled simply by 

adapting the environment, destroying the agent, or fortifying the host (19). 

 

7.1. Physical consequences of falls 

 Falls are usually related to several physical consequences among older adults, such 

as: fractures (134–136), death (136–138), and other injuries (dislocations (134–137,139), 

lacerations (136,137,139), pain (136–139), sprains (136,139) and hematomas (134,136)). 

Host 

Agent Environment 

Fig. 10. Disease triangle. Reproduced from: “Violence and health: the ultimate public 
health challenge”(130). 
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 A study identified the most frequent place of injuries as being the head and  the face, 

followed by lower limb, upper limb and trunk (128). Relatively to upper limb injury, fracture 

was the most common, including the forearm (wrist and elbow) (128). Also, contusion and 

abrasion were some of the most common injuries of the upper limb, followed by lacerations 

and dislocations (128). For injuries of the lower limb, fractures also represent the great 

majority, followed by contusions and abrasion, sprains/strains of joints, lacerations, burns, 

and dislocation (128). Hip fracture was the most common of all lower limb fractures with a 

percentage of nearly 55% (128). Men tend to injury most frequently the head or the neck, 

while women injury most often the lower trunk (132).  

 There is different information about the most frequent places of injuries, a different 

study, identified hip and lower limb as the most frequent place of injury, followed by head 

and neck (140). 

 Fabrício, et al (141) described that the great majority of injuries in elderly falls 

happens in the extremities, followed by head and chest (Fig. 11), and within the patients 

that suffer an extremity fracture, most of them had a hip fracture (133). However, Fabrício, 

et al (141), identified fracture, especially that of the femoral neck, as the most frequent 

consequence among elderly that fell. 

 

 

 

 

 

 

 

 

 

Fig. 11. Patterns of injuries in elderly falls. Reproduced from Ojo, 2009 (133). 

 

7.2. Psychological consequences of falls 

 Even if there are no physical consequences, psychological consequences should 

also be considered when a patient falls. Fear of falling is one of these consequences and it 

leads to a significant percentage of elderly that restrict their activities (142–144). This fear 

of falling can cause post-fall anxiety syndrome, decreasing elderly confidence in walking 

that can lead to depression, feelings of helplessness, and social isolation (145–147) and 

consequently to a decrease in the quality of life of the elderly (148). A person that falls, 
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usually needs extra medical attention and these, generally, increases the economic cost for 

the state since it has to finance extra care (137,149,150). 

 Some of the most frequent consequences presented by elderly after a fall are 

fractures, followed by fear of falling, hospitalization, needs of help in activities and other that 

can be observed in Fig. 12. (141). 

Fig. 12. Consequences presented by elderly after a fall. Reproduced from Fabrício, 2004 

(141). 

 

8. Place of occurrence of falls 

 Falls in elderly people tend to occur most frequently inside their home (48,151–153). 

Residential institution is the second most frequent for falls in elderly (152,153). Then there 

are falls that occur outside home, such as trade and service are, street, institutions and 

public administrative areas, industrial and construction area (Fig. 13.) (152). Outdoor falls 

may be connected to meteorological conditions like rain and cold temperatures (154), and 

most cases of falls occur in diurnal time (11,151).  
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 Hospital is also a place that is reported to have some cases of falls in elderly people 

(153). Nursing home and assisted living facilities are frequent places of falling associated 

to elderly people (153). 

 A different study, with similar results, also reported the place where happens more 

falls, for people aged 50 years old or more with hip fracture, was home, for both men 

(63.5%) and women (80.6%). For the remaining injuries, the same study identified home as 

the main local where injuries happen for both men (45.9%) and women (52.8%) aged 50 

years old or more (155). 

 

9. Cost of falls 

 Falls are the second major contributor to the economic burden of injuries concerning 

to lifetime costs in developed countries (156–158). Among old people, falls represent the 

largest contributor to the economic burden (159,160). Still, the cost of falls is relative to a 

specific country as well as their health system.  

 Even though the American health system has several differences from Portugal or 

other European health system, most of the information is from USA studies. 
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Fig. 13. Place of occurrence of falls. Reproduced from Ching, R. et al 2013 (152) 



| Introduction 

29 
 

 In 2000, in the USA, the direct medical cost of fatal falls in elderly was from $0.2 

billion and for non-fatal fall related injuries the cost was $19 billion (161). Burns E et al (161) 

published in 2016 a paper describing the costs of falls in United States for the year 2012. 

They said that in the United States the total cost of non-fatal falls was $30.3 billion and 

$17.2 billion were due to hospitalizations. They also describe the mean cost for a non-fatal 

fall ($9463) and for hospitalization ($29,562). For women, the mean cost of a fall ($10,103) 

is slightly higher comparing to men ($8,188). In the United States, 71% of all medical costs 

for falls was for women ($21.5 out of $30.3 billion), and representing one-third of the all 

medical cost were women aged 85+ ($10.1 out of $30.3 billion). 

 Scuffman in 2003 (162) studied the cost of falls in the United Kingdom and he 

demonstrate the cost of unintentional falls per 10,000 persons. He described the total cost 

of falls in the United Kingdom for the population over 60 years old as £981 million and 53% 

of this value was due to unspecified falls. Relatively to falls on the same level as a result of 

a slip or trip, it represented 30% of the cost. 

 A study from 2013 (163) was carried out to estimate the cost per fall in Scotland in 

2010/2011 and estimated that the total cost of falls was £470,662,683. Per fall the estimated 

value was £700 to the National health service, rising to £1721 when including social care 

costs. 

 In Netherlands in the period from 2007 to 2009 it was estimated that the cost of falls 

was €674.5€ millions per year and the mean cost per fall was €9,370. For women, the mean 

cost per fall was higher (€9,990) than for men (€7,510) (164). 
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 As people are getting older, susceptibility to fall and hypothetical resultant number 

of injuries is increasing. In addition, falls represent a major cause of mortality among older 

people, so, more research is necessary concerning falls in elderly people.  

Considering that the number of elderly people will increase in the upcoming years the 

main objective of this work is to identify the geographical pattern of hospitalizations due to 

low impact falls, in individuals above 65 years old, during 2000 and 2013 in Portugal. 

Specific objectives, are: 

- Calculate the direct costs of hospitalizations due to low impact falls; 

- Identify differences in indicators of indirect quality of care between areas with 

different risk of hospitalizations due to low impact falls. 

 

 





 

 
 

 

 

 

 

 

          Chapter III:    

Materials and methods
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1.  Materials 

1.1. Databases  

 Data from the National Hospital Discharge Register (NHDR) was used, it is 

mandatory to use this administrative database since 1997 in all Portuguese public hospitals. 

The quality of this database is assessed regularly by internal (hospital) and external (ACSS 

– Central Administration of the National System) auditors (165).  

 This database contains information on all discharges including: 

• Hospital identification; 

• Gender; 

• Age; 

• Admission and discharge date; 

• First cause of admission and main diagnosis, both coded according to the 

International Classification of Diseases, version 9, Clinical Modification (ICD-9-CM); 

• DSP (Discharged home/; Discharged to other institution with hospitalization; 

Discharged with home service; Left against medical advice; Discharged to a 

specialized aftercare (tertiary); Deceased (did not recover/patients that died); 

Discharged to palliative care - medical center; Discharged to post-hospital care; 

Discharged to a long-term care hospital); 

• Length of stay (LOS); 

• Place of residence in 3 geographical units (Freguesia, Concelho and Distrito); 

• DRG  

 

1.2. Fall cost calculation 

 The DRG is a statistical system that classifies any patient who had a hospitalization 

into groups according to clinic characteristics, despite the number of services in which the 

patient was treated since the admission days to discharge day, with the objective of 

payment (166). This method of classification was created in the late 60’s, in an university in 

the USA (166). This system considered some objectives, such as: use data that is normally 

available, make an identification of the patients with similar expected resources used, and 

construct and give a meaningful classification to physicians (167).  

 The DRG system, considers some variables to allocate an internment episode to a 

DRG, such as: age, gender, principal diagnosis, secondary diagnosis, surgical procedures 

and destination after discharge (168,169). The process of creating DRGs, begins with the 

division of all possible principal diagnoses into 23 categories called Major Diagnostic 

Categories (MDCs). Subsequently, 2 new categories were added, since it was realized that 
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there were diseases that didn’t fit any of the existent categories (170). These categories are 

subdivided into subgroups, considering the other variables (age, gender, secondary 

diagnosis, surgical procedures and destination after discharge), forming DRGs 

 All diagnosis and procedures are codified, according to the ICD-9-CM proposed by 

WHO, increasing the precision of the data used. 

 In Portugal, the implementations DRG system begun in 1984, through an agreement 

involving the Ministry of Health and the Yale University. It had 2 principal objectives: to test 

the possibility of using DRGs, and to develop an information and financing system that will 

be helpful to elaborate budgets (171). 

 Occasionally, the Health Ministry define prices that the institution of the NHS can 

charge, considering the DRG. During the period of the data of this study, the prices were 

reviewed several times. In order to calculate the DRG costs, it was used the ordinance No. 

839-A/2009 of July 31, since it was the ordinance attached to the database. From the 

ordinance, using the column corresponding to the price of each DRG, through Access, that 

column was joined to the database. This column was the one used from the ordinance since 

it said in the ordinance that the price to be invoiced, for normal episodes of hospitalization, 

classified into DRG, should be the one in that column (172). 

 

1.3. Softwares 

  The databases were handled using Microsoft®Office Excel 2016 and 

Microsoft®Office Access 2010. All statistical analysis were performed using the statistical 

software RStudio version 1.0.143 (Project for Statistical Computing). 

 

2. Methods 

2.1. Selection of low impact falls 

 All hospital admissions were selected from 1st January 2000 to 31st December 2013, 

of patients aged 65 years and over. Then we selected only patients which had low impact 

fall codification as first cause (Table 7). Only Continental Portugal population was included 

in our study. Madeira and Azores were not included due to autonomous regime that 

influences data management (Fig.14). 
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Table 7. ICD-9-CM codes of low impact. 

ICD-9-CM 

CODE 

Designation References 

E 880 Accidental falls - Fall on or from stairs or steps Inui, 2014 (173) 

E 880.0 
Accidental falls - Fall on or from stairs or steps - 

escalator 
Inui, 2014 (173) 

E 880.1 Accidental fall – Fall on or from sidewalk curb 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

E 880.9 Accidental falls - Fall on or from stairs or steps Inui, 2014 (173) 

E 881.0 
Accidental falls – Fall on or from ladders or 

scaffolding – Fall from ladder 
Wang, 2013 (177) 

E 884.2 
Accidental falls – Other fall from one level to 

another – fall from chair 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

E 884.3 
Accidental falls – Other fall from one level to 

another – fall from wheelchair 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

E 884.4 
Accidental falls – Other fall from one level to 

another – fall from bed 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

E 884.5 
Accidental falls – Other fall from one level to 

another – fall from other furniture 
Inui, 2014 (173) 

E 884.6 
Accidental falls – Other fall from one level to 

another – Fall from commode 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

E 884.9 
Accidental falls – Other fall from one level to 
another – Other fall from one level to another 

Inui, 2014 (173) 

E 885.9 
Accidental falls – Fall on same level from 

slipping, tripping, or stumbling – Fall from other 
slipping, tripping, or stumbling 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

Ayoung-Chee, 2014 
(125) 

E 886.9 

Accidental falls – Fall on same level from 
collision, pushing, or shoving, by or with other 

person – Other and unspecified 
 
 

Ayoung-Chee, 2014 
(125) 
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Table7. ICD-9-CM codes of low impact. Continuation 

ICD-9-CM 
CODE 

Designation References 

E 888 Accidental falls – other and specified fall Inui, 2014 (173) 

E 888.0 
Accidental falls – other and specified fall – Fall 

resulting in striking against sharp object 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

E 888.1 
Accidental falls – other and specified fall - Fall 

resulting in striking against other object 

Inui, 2014 (173) 
Cooper, 2016 (174) 
Roubik, 2017 (175) 
Cook, 2012 (176) 
Wang, 2013 (177) 

E 888.8 
Accidental falls – other and specified fall – other 

fall 

Inui, 2014 (173) 
Wang, 2013 (177) 

Ayoung-Chee , 2014 
(125) 

E 888.9 
Accidental falls – other and specified fall – 

unspecified fall 

Inui, 2014 (173) 
Ayoung-Chee , 2014 

(125) 

 

 The selection of low impact ICD-9-CM codes was performed through a review 

analysis, using the words “low impact falls” in PubMed (Table 7). E880 – “Accidental falls - 

Fall on or from stairs or steps” and E888 – “Accidental falls– other and specified fall” were 

included since all the sub-codes referent to these codes were included in Inui, 2014 (173) 

 After the inclusion of only the cases with the codes presented in Table 7, including 

only low impact ICD-9-CM codes, a population of 262,945 was obtained (Fig. 14). After 

including only Continental Portugal, a final population of 261,494 was obtained (Fig. 14). 

 

 

 

 

 

 

 

 

 

 

Fig. 14. Flow chart of data selection 
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3. Statistical analysis 

 An exploratory analysis was conducted to assess the percentage of male and female 

that had a hospitalization due to low impact falls per year. Mean and standard deviation 

(SD) were also performed in some quantitative variables. The patients were grouped 

according to their sex, using 5-years age groups: 65-69 years old; 70-74 years old; 75-79 

years old; 80-84 years old; 85+ years old. The percentage of hospitalizations due to low 

impact falls by age groups was also assessed to verify which was the age group with more 

hospitalizations due to low impact falls. 

 The binomial teste was performed to see if there were any statistical significant 

differences in the proportion of hospitalizations due to low impact falls between genders per 

year and total (2000-2013). The independent Sample t-Test was also performed to see if 

there were any significant differences in quantitative variables (age, LOS) between genders.  

 Portuguese population from the 2011 census, was used, available from INE as the 

Standard for calculating the direct age-standardized incidence rates (ASIR) per 1,000 

inhabitants by sex. We used the estimation from INE for the number of inhabitants for the 

remaining years. The ASIR in each region j, year 𝑡 and sex 𝑠 were estimated using the direct 

method of standardization: 

 

𝐴𝑆𝐼𝑅𝑗𝑡𝑠 =  
1

∑ 𝑁𝑆𝑡𝑃𝑜𝑝𝑖
𝑚
𝑖

 ×  𝑒𝑗𝑡𝑠 

j – region; t – year; s – sex; NStPopi – number of standard population in age group i; ejts – expected number of 

cases in each region j, year t and sex s. 

 

 Calculating rates in areas, brings a frequent problem when populations are small 

(178). With small numbers, the information may not be consistent and it can be a result from 

random fluctuation (179). So, considering the possibility to have small numbers, it was used 

an Empirical Bayes approach to smooth the local risk (180). This method considers a 

weighing average incidence rate of the neighboring areas which depends on population 

size and incidence rate variability.  

 Counts of hospitalizations were used to calculate Empirical Bayes of age-

standardized incidence rates (EBASIR) by municipality, per 1,000 inhabitants (direct-

method using 5-years age groups – 65-69; 70-74; 75-79; 80-84; 85+ and Portuguese 

population from 2011 census as the standard). The Empirical Bayes rates were calculated 

using the methodology proposed by Bailey and Gatrell, 1995 (181) with shared border as 

the criterion to define neighbors. Rates were calculated for 2000, 2007 and 2013, for both 

genders and separately for females and males.  
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 Moran Index is a measure of spatial autocorrelation that detects similarity between 

certain features. This index enlightens about positive spatial autocorrelation (clustering) if 

neighboring areas present values that are similar. When values of neighboring areas are 

not similar, a negative spatial autocorrelation is present (dispersal). Global Moran’s Index 

values can vary between -1 and +1. When there are spatial clusters with high values close 

to other high values and low values close to other low values, the index is positive, reflecting 

a positive spatial autocorrelation. When areas have dissimilar values, there is an indirect 

spatial dependency, and the spatial autocorrelation is negative. Values close to 0 indicate 

the inexistence of spatial autocorrelation, and it happens when positive and negative values 

are in balance (179,182). Local Moran’s Index of Spatial Autocorrelation (LISA) were 

calculated, these indexes are calculated to each municipality to look for spatial association 

between them. Areas with significant autocorrelation indexes are represented, these maps 

are designated by LISA maps. LISA maps identify spatial clusters with high (high-high) or 

low (low-low) values and it also identifies spatial outliers. Regions with high (high-high) or 

low (low-low) values are the regions that significantly contribute to a positive global spatial 

autocorrelation outcome, and the outliers (low-high, high-low) are the regions that 

significantly contribute to a negative global spatial autocorrelation outcome. 

 It was calculated the cost of hospitalizations due to low impact fall as well as the 

costs of all hospitalizations to see the representatively of low impact falls in all 

hospitalizations. The calculation of costs of hospitalizations due to low impact falls was 

performed also for both genders to see the differences between them. The cost of each 

hospitalization due to low impact fall for both genders separately and together was 

performed through the mean value of all low impact falls. 

 For this work, it were selected several health and quality indicators, overall it were 

selected 5 structural indicators, 1 outcome indicator and 2 process indicators (Table 8). 

These indicators were selected since they evaluate health status of patient as well as the 

infrastructures provided to them. Data for these indicators was taken from INE.  
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Table 8. Health Quality Indicators. 

Indicator Frequency Statistics 
Type of 

indicator 

Beds in health facilities per 1,000 
inhabitants (No.) by Geographic 
localization (NUTS – 2001 and 

2002); 

Annual 
Statistics of 

health facilities. 
Structural  (104) 

Nurses per 1,000 inhabitants (No.) 
by Place of work (NUTS - 2001); 

Annual 
Health 

Personnel 
Statistics. 

Structural  (104) 

Physicians per 1,000 inhabitants 
(No.) by Place of residence (NUTS – 

2001); 
Annual 

Health 
Personnel 
Statistics. 

Structural  (104) 

Life expectancy at age 0 
(Methodology 2007 - Years) by Place 
of residence (NUTS - 2013), Sex and 

Age group; 

Annual 
Complete 

mortality tables. 
Outcome  (183) 

Pharmacies and mobile pharmacies 
(No.) by Geographic localization 
(NUTS - 2001) and Type of local 

pharmacy unit; 

Annual 
Statistics of 
pharmacies. 

Structural  (104) 

Health centers (No.) by Geographic 
localization (NUTS – 2001 and 2002) 

and Type of service; 
Annual 

Health centers 
surveys 

Structural  (104) 

Medical appointments per health 
facilities per inhabitants (No.) by 
Geographic localization (NUTS – 

2001 and 2002); 

Annual - Process  (184) 

Hospitalizations in health facilities 
per 1,000 inhabitants (No.) by 

Geographic localization (NUTS – 
2001 and 2002); 

Annual 

Statistics 
Portugal, 

Statistics of 
health facilities. 

Process  (185) 

 

 The indicators chosen evaluate health status and infrastructures available. The 

indicators regarding Life expectancy, hospitalizations and medical appointments evaluate 

the patient health status, the remaining indicators evaluate the infrastructures available.  

 In order to assess differences in indicators between areas with different risk of 

hospitalizations due to low impact falls in the year 2007 and 2012 it were computed non-

parametric independent samples statistical tests (after assessing normality by Shapiro- 

Wilks test). To achieve this purpose, for each municipality, it was calculated a mean value 

by indicator using data information between 2000 and 2006 which was compared across 

areas with different risk in the year 2007 and mean value using data information from 2007 

to 2012 compared across areas with different risk in the year 2013 (except for the indicator 

regarding physicians, since the information available at INE only started to be collected in 

the year 2002). 
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 The indicator regarding Life expectancy, only had information about the 

geographical regions (NUTS 2) of the country (“norte”; “centro”; “área metropolitana de 

Lisboa”; “Alentejo” and “Algarve”), INE did not have data regarding this indicator for each 

municipality. So, each municipality was then assigned with the value of the geographical 

region in which it belongs. For this indicator, the information available was grouped by time 

periods of 3 years (2000-2002, 2003-2005, 2006-2008, 2009-2011, 2012-2014), so, each 

year was assigned with the value corresponding to its temporal period. For example, for the 

year of 2000 the data selected was the data for the period between 2000 and 2002. 
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1. Results 

  

 From 2000 to 2013 in the NHDR there were a total of 7 677 002 hospitalizations, 

from that 50.0% were men and 49.9% were women, the remaining 0.1% were patients with 

non-identified sex. From all hospitalizations (n = 7,677,002), 261 494 (3.41%) were due to 

low impact falls, 69.4% of those falls were from women and 30.6% were from men. As it 

can be seen in Table 9, the years where there were less and more women hospitalized due 

to low impact falls was 2000 (68.3%) and 2007 (70.3%) respectively. For men, the years 

where there were less and more hospitalizations due to low impact falls was 2007 (29.7%) 

and 2000 (31.7%) respectively. 

 
Table 9. Distribution of hospitalizations and low impact fall cases by gender, by year. 

Year Gender Hosp* (%) 

Low 

impact 

falls (%) 

p-value 

Hosp* due to 

low impact 

falls - % 

Hosp* due to 

low impact 

falls by sexes - 

% 

Total 

(2000-

2013) 

Male 
3,842,200 

(50.05) 

79,944 

(30.57) < 

0.0001 3.41 

2.08 

Female 
3,834,642 

(49.95) 

181,550 

(69.43) 
4.73 

Non-identified sex 160 (0.00) 0 (0.00) - 0.00 

2000 

Male 
140,984 

(48.91) 

4,499 

(31.65) < 

0.0001 4.93 

3.19 

Female 
147,257 

(51.09) 

9,715 

(68.35) 
6.60 

Non-identified sex 3 (0.00) 0 (0.00) - 0.00 

2001 

Male 
150,395 

(48.84) 

5,047 

(31.53) < 

0.0001 5.20 

3.36 

Female 
157,552 

(51.16) 

10,959 

(68.47) 
6.96 

Non-identified sex 3 (0.00) 0 (0.00) - 0.00 

2002 

Male 
154,841 

(48.37) 

4,943 

(30.97) < 

0.0001 4.99 

3.19 

Female 
165,261 

(51.63) 

11,020 

(69.03) 
6.67 

Non-identified sex 5 (0.00) 0 (0.00) - 0.00 

2003 

Male 
163,926 

(48.02) 

5,091 

(31.01) < 

0.0001 4.81 

3.11 

Female 
177,465 

(51.98) 

11,325 

(68.99) 
6.38 

Non-identified sex 3 (0.00) 0 (0.00) - 0.00 

2004 

Male 
167,725 

(47.68) 

5,189 

(30.72) < 

0.0001 4.80 

3.09 

Female 
184,017 

(52.32) 

11,701 

(69.28) 
6.36 

Non-identified sex 5 (0.00) 0 (0.00) - 0.00 

* Hosp - Hospitalizations 
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Table 9. Distribution of hospitalizations and low impact fall cases by gender, by year. 
Continuation. 

* Hosp - Hospitalizations 

 
 Significant differences were found in the proportion of hospitalizations due to low 

impact falls by gender (p < 0.0001). We also found differences in the age of the patients 

Year Gender Hosp* (%) 

Low 

impact 

falls (%) 

p-

value 

Hosp* due 

to low 

impact falls 

- % 

Hosp* due to 

low impact 

falls by sexes 

- % 

2005 

Male 
174,878 

(47.78) 

5,240 

(30.81) < 

0.0001 4.65 

3.00 

Female 
191,093 

(52.22) 

11,768 

(69.19) 
6.16 

Non-identified sex 3 (0.00) 0 (0.00) - 0.00 

2006 

Male 
185,256 

(47.92) 

5,357 

(30.21) < 

0.0001 4.59 

2.89 

Female 
201,304 

(52.08) 

12,375 

(69.79) 
6.15 

Non-identified sex 5 (0.00) 0 (0.00) - 0.00 

2007 

Male 
354,340 

(51.77) 

5,241 

(29.72) < 

0.0001 4.82 

14.79 

Female 
330,065 

(48.22) 

12,391 

(70.28) 
3.75 

Non-identified sex 37 (0.01) 0 (0.00) - 0.00 

2008 

Male 
386,038 

(50.80) 

5,679 

(29.94) < 

0.0001 2.50 

1.47 

Female 
373,914 

(49.20) 

13,291 

(70.06) 
3.55 

Non-identified sex 33 (0.00) 0 (0.00) - 0.00 

2009 

Male 
404,512 

(50.04) 

6,111 

(30.31) < 

0.0001 2.49 

1.51 

Female 
403,804 

(49.95) 

14,048 

(69.69) 
3.48 

Non-identified sex 36 (0.00) 0 (0.00) - 0.00 

2010 

Male 
425,516 

(50.82) 

6,781 

(30.69) < 

0.0001 2.64 

1.59 

Female 
411,805 

(49.18) 

15,313 

(69.31) 
3.72 

Non-identified sex 5 (0.00) 0 (0.00) - 0.00 

2011 

Male 
430,944 

(51.11) 

6,931 

(29.91) < 

0.0001 2.75 

1.61 

Female 
412,153 

(48.89) 

16,240 

(70.09) 
3.94 

Non-identified sex 7 (0.00) 0 (0.00) - 0.00 

2012 

Male 
426,977 

(51.78) 

7,392 

(29.96) < 

0.0001 2.99 

1.73 

Female 
397,545 

(48.22) 

17,283 

(70.04) 
4.35 

Non-identified sex 8 (0.00) 0 (0.00) - 0.00 

2013 

Male 
275,868 

(49.50) 

6,443 

(31.33) < 

0.0001 3.69 

2.34 

Female 
281,407 

(50.50) 

14,121 

(68.67) 
5.02 

Non-identified sex 7 (0.00) 0 (0.00) - 0.00 
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hospitalized due to low impact falls (77.9 ± 7.7 years old, for men and 80.3 ± 7.7 years old 

for women, p < 0.0001).  

 Concerning the LOS in the hospital, significant differences were found (p <0.0001) 

by gender, women stayed 12.5 ± 20.7 (Mean ± SD) days hospitalized whereas men stayed 

12.9 ± 16.8 (Mean ± SD) days hospitalized (Table 10). 

  

Table 10. Comparison of age and length of stay due to hospitalizations caused by low 
impact falls (Total and by gender). 

 
Mean ± SD 

P value 
Total Men Women 

Age (years) 79.6 ± 7.8 77.9 ± 7.7 80.3 ± 7.7 < 0.0001 

Length of stay (days) 12.6 ± 19.6 12.9 ± 16.8 12.5 ± 20.7 < 0.0001 

 

 Considering all cases, the group with higher number of low impact falls events 

was the group with 85 years and older with a percentage of 28.3% (Table 11). Relatively to 

men, the groups were very similar in terms of percentage of the number of low impact falls 

events (with percentages between 16.7% and 22.0%) with the group with higher percentage 

was the group with ages between 75 and 79 years old (22%) (Table 11). For women, the 

group with higher number of low impact falls events was the group with 85 years and older 

with a percentage of 31.2% (Table 11). 

  

Table 11. Number of cases of low impact falls by group ages between 2000-2013. 

Age (years old) n % n male % male n female % female 

65-69  31,496 12.0 13,334 16.7 18,162 10.0 

70-74 42,111 16.1 15,428 19.3 26,683 14.7 

75-79 55,029 21.0 17,602 22.0 37,427 20.6 

80-84 58,769 22.5 16,158 20.2 42,611 23.5 

≥ 85 74,089 28.3 17,422 21.8 56,667 31.2 

 

 For the period between 2000 and 2013 the crude rates of hospitalizations due to 

low impact falls in Portugal was 11 per 1,000 elderlies, the rate for each year can be seen 

in Fig. 15. No significant differences were found between years. The trends are similar within 

men and women however the rates for women are superior (Fig. 16). 
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Fig. 15. Crude rates of hospitalizations due to low impact fall. 

 

 

Fig. 16. Crude rates of hospitalizations due to low impact fall by gender. 

 

 Considering hospitalizations caused by low impact falls, the most frequent 

consequences were the DRG’s described in Table 12. The most frequent DRG’s included 

hip or femur procedures/fractures. In Table 12 it is possible to see the respective costs and 

its percentage.  

 

Table 12. Most frequent diagnostic related groups for hospitalizations due to low impact 
falls (186). 

DRG DRG description Cost Percentage (%) 

211 Hip and/or femur procedures except major 

joint, age >17 years, without CC. 

2 499.55€ 20.62 

818 Hip replacement except for complications. 2 533.52€ 12.00 

210 Hip and/or femur procedures except major 

joint, age >17 years, with CC. 

3 773.04€ 6.62 

219 Lower extreme and/or humerus procedures, 

except hip, foot or femur, age >17 without CC. 

1 355.37€ 5.35 

236 Fractures of hip and/or pelvis. 2 743€ 4.27 
CC = complications and comorbidities 
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 All hospitalizations between 2000 and 2013 had a total cost of 17,340,069,137€. 

Hospitalizations due to low impact falls, in the same period, had a cost of 894,536,364€, 

representing more than 5% of total cost of all hospitalizations in elderly. Each hospitalization 

caused by low impact fall had a medium cost of 3,420.87€ (SD 430.18) (table 13). 

 

Table 13. Distribution of the costs per hospitalization (2000-2013). 

 

Sum of costs of 
all 

hospitalizations 
(€) 

Sum of costs of all 
hospitalizations 

due to low impact 
falls (€) 

Cost due 
to low 
impact 
fall (%) 

Mean cost of low 
impact fall per 

hospitalization ± 
SD (€) 

All cases 17,340,069,137 894,536,364 5.15 3,420.87 ± 430.18 

Male 9,016,173,334 325,384,049 3.61 4,070.15 ± 771.56 

Female 8,323,578,101 569,152,315 6.84 3,134.96 ± 430.89 

Non-
identified 

sex 
317,703 - - - 

 

 

 Relatively to the DSP hospitalized due to low impact falls, the discharge status 

“Discharged to a specialized aftercare (tertiary)”, “Discharged to palliative care – medical 

center”, “Discharged to post-hospital care” and “Discharged to long-term hospital care” 

these, were only introduced in 2010. For the period of 2000 to 2009, the most common is 

discharge home, the following DSP with most cases is patients that were 

discharged/transferred to other short term general hospital for inpatient care (8%). The third 

DSP with most cases for this period was patients that died (6%) (Table 14). It should be 

noted that the values regarding this DSP are slightly different in both genders, men have a 

higher percentage of patients that die still in the hospital (9%) comparing to women (5%). 

 For the period between 2010 and 2013, the numbers are similar, but the second 

DSP with more cases is deceased also with a percentage of 6% and men continue to have 

a difference in this DSP representing a percentage of 10% against 5% in women. 
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Table 14. Discharge status of patients hospitalized and hospitalized due to low impact 
falls. 

Discharge status of the 
patient 

Year 
Hosp* due to 

LIF (%) 
n Hosp* due to 

LIF Men (%) 

n Hosp* due 
to LIF Women 

(%) 

Unknown value 
2000-2009 0 (0.00) 0 (0.00) 0 (0.00) 

2010-2013 0 (0.00) 0 (0.00) 0 (0.00) 

Discharged home 
2000-2009 

143,649 
(84.01) 

41,071 (78.38) 
102,578 
(86.50) 

2010-2013 75,412 (83.32) 21,650 (78.59) 53,762 (85.39) 

Discharged to other 
institution with 
hospitalization 

2000-2009 14,202 (8.31) 5,905 (11.27) 8,297 (7.00) 

2010-2013 4,874 (5.39) 2,006 (7.28) 2,868 (4.56) 

Discharged with home 
service 

2000-2009 1,288 (0.75) 351 (0.67) 937 (0.79) 

2010-2013 1,030 (1.14) 292 (1.06) 738 (1.17) 

Left against medical 
advice 

2000-2009 839 (0.49) 279 (0.53) 560 (0.47) 

2010-2013 353 (0.39) 123 (0.45) 230 (0.37) 

Discharged to a 
specialized aftercare 

(tertiary) 

2000-2009 - - - 

2010-2013 2,986 (3.30) 786 (2.85) 2,200 (3.49) 

Deceased 
2000-2009 11,012 (6.44) 

4,791 
(9.14) 

6,221 (5.25) 

2010-2013 5,621 (6.21) 2,619 (9.51) 3,002 (4.77) 

Discharged to 
palliative care – 
medical center 

2000-2009 - - - 

2010-2013 125 (0.14) 32 (0.12) 93 (0.15) 

Discharged to post-
hospital care 

2000-2009 - - - 

2010-2013 13 (0.01) 4 (0.01) 9 (0.01) 

Discharged to long-
term hospital care 

2000-2009 - - - 

2010-2013 90 (0.10) 35 (0.13) 55 (0.09) 

Total 

2000-2009 
170,990 
(100.00) 

52,397 (100.00) 
118,593 
(100.00) 

2010-2013 
90,504 

(100.00) 
27,547 (100.00) 

62,957 
(100.00) 

* Hosp = Hospitalizations; LIF = Low Impact Fall 

  

 Relatively to the age-standardized incidence rates of hospitalizations due to low-

impact falls, Figs. 17 and 18 showed that women have higher incidence than men even 

though the geographical pattern are similar in both genders. Men have an over value of less 

than 10 while women have an over value above 12 (Fig. 17 and 18). The overall pattern 

observed is similar in both genders, with higher rates in the north and in the central area of 

Portugal (Fig. 19.). 
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2000 2007 2013 

2000 2007 2013 

Fig. 17. Geographic distribution of empirical Bayes of age-standardized incidence rates 
of low impact falls for men in 2000, 2007 and 2013. 

Fig. 18. Geographic distribution of empirical Bayes of age-standardized incidence rates of 
low impact falls for women in 2000, 2007 and 2013. 
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Total 

 

 

 

  

 

 

 

 

 

 

 The global Moran indexes were significant for age-standardized incident rates in 

2000 (men: I=0.61 p <0.0001, women: I=0.57 p <0.0001, total: I=0.58 p <0.0001), in 2007 

(men: I=0.63 p <0.0001, women: I=0.67 p <0.0001, total: I=0.67 p <0.0001), and in 2013 

(men: I=0.74 p <0.0001, women: I=0.72 p <0.0001, total: I=0.76 p <0.0001); indicating that 

the neighboring municipalities had similar values. From 2000 to 2007 there were more 

clusters for men, women and total, and that increase was even bigger from 2007 to 2013 

for men, women and total. 

 LISA maps present, for men in the year 2000, the high-high clusters are in the 

northeast area, in the central area and near Lisbon. For women, there is a similar pattern 

for that year, but with less clusters, especially in the northeast area. Relatively to low-low 

clusters, for men, they are in the central and southern areas, and the pattern is similar for 

women. To the total of cases (men and women), the pattern is similar to the pattern 

observed in men for both clusters, high and low incidence. 

 Relatively to the year of 2007, there seems to be a difference in the low-low clusters 

for women. There are less clusters in the southern zone (“Alentejo”) but there are more 

clusters in the regions of “Beira Alta” and “Beira Baixa”. The location of high incidence 

clusters in the country seems to be quite similar to the year of 2000 but there are less 

2000 2007 2013 

Fig. 19. Geographic distribution of empirical Bayes of age-standardized incidence 
rates of low impact falls for all cases (men and women) in 2000, 2007 and 2013. 
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clusters in 2007. For the total of cases (men and women), the pattern seems to be similar 

to the one described for women, with high incidence clusters mostly in the north and 

northeast area and low incidence clusters in the south and the regions of “Beira Alta” and 

“Beira Baixa”.  

 In 2013, there are also some differences. For men, there are more high incidence 

clusters and low incidence clusters. The high incidence clusters are in the north area of the 

country and in the central area. And the low incidence clusters are, in almost all of the south 

area of Portugal. For women, the low incidence clusters are similar to men for the same 

year, filling almost the entire southern region of Portugal. For the high incidence clusters, in 

women, there are less municipalities that are significant but the pattern remains the same, 

and the clusters are located in the north and some in the central areas. For both men and 

women, in 2013, the low incidence clusters cover almost the entire southern region of 

Portugal. Relatively to the high incidence clusters for both men and women (total), in 2013, 

these are mainly in the north and some in the central areas. 

 A similar overall spatial pattern was observed in both sexes. In the north and 

central area, clusters of high incidence were found and mostly in the south clusters of low 

incidence. Over time a marked northeast to southwest pattern was accentuated for both 

sexes (Fig.20-22.). 
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Fig. 20. Local indicators of spatial association of empirical Bayes age-standardized 
incidence rates of low impact falls for men in 2000, 2007 and 2013 
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 Fig. 22. Local indicators of spatial association of empirical Bayes age-standardized 
incidence rates of low impact falls for all cases (men and women) in 2000, 2007 and 

2013 

2000 2007 2013 

2000 2007 2013 

Fig. 21. Local indicators of spatial association of empirical Bayes age-standardized 
incidence rates of low impact falls for women in 2000, 2007 and 2013 
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 Significant differences were found in health quality indicators between high-high and 

low-low groups of fall rates. Relatively to health quality indicator regarding the number of 

nurses, it is possible to see that there were found significant differences, regarding the 

number of nurses and the regions of high and low incidence of falls, only for the year of 

2013 for men, women and both sexes. So, in the regions where there is more risk of falling, 

there are also more nurses, for 2013 (Table 15). 

 

Table 15. Differences in the number of nurses in high-high and low-low groups. 

Indicator   Median IQR w P value 

Nurses per 1,000 
inhabitants (No.) by Place 

of work (NUTS - 2001); 
2000-2006 

M 2007 
High-high 1.47 1.67 

740.5 0.408 
Low-low 1.47 1.07 

W 2007 
High-high 1.66 1.79 

957 0.131 
Low-low 1.46 0.69 

Total 
(MW) 
2007 

High-high 1.56 1.49 
785.5 0.482 

Low-low 1.50 0.77 

Nurses per 1,000 
inhabitants (No.) by Place 

of work (NUTS - 2001); 
2007-2012 

M 2013 
High-high 3.23 2.53 

1 888.5 <0.001 
Low-low 2.25 1.28 

W 2013 
High-high 4.43 2.18 

1 236.5 <0.0001 
Low-low 2.18 1.37 

Total 
(MW) 
2013 

High-high 4.13 2.55 
1 296.5 <0.0001 

Low-low 2.17 1.32 

Nurses per 1,000 
inhabitants (No.) by Place 

of work (NUTS - 2001); 
2000-2012 

M 2013 
High-high 2.55 2.06 

1 861.5 <0.0001 
Low-low 1.74 0.97 

W 2013 
High-high 3.11 1.82 

1 188.5 <0.0001 
Low-low 1.73 1.13 

Total 
(MW) 
2013 

High-high 2.98 2.18 
1 267 <0.0001 

Low-low 1.72 1.10 

Nurses per 1,000 

inhabitants (No.) by Place 

of work (NUTS - 2001); 

2000-2006 

M 2013 
High-high 1.71 1.71 

1 751.5 <0.01 
Low-low 1.39 0.75 

W 2013 
High-high 2.14 1.77 

1 073.5 <0.01 
Low-low 1.43 0.90 

Total 
(MW) 
2013 

High-high 1.93 1.80 
1 154.5 <0.005 

Low-low 1.38 0.79 

M = Men; W = Women; MW = Men and Women; IQR = Interquartile range. 

  

 Relatively to health quality indicator regarding the number of physicians, it is 

possible to see that no significant differences were identified neither for 2007 or for 2013 



| Results 
 

53 
 

regarding the number of physicians and the regions with high and low incidence of falls 

(Table 16). 

Table 16. Differences in the number of physicians in high-high and low-low groups. 

Indicator   Median IQR w P value 

Physicians per 1000 
inhabitants (No.) by Place 

of residence (NUTS - 
2001); 2000- 2006 

M 2007 
High-high 0.96 0.70 

590 0.411 
Low-low 0.96 0.73 

W 2007 
High-high 1.02 0.55 

843.5 0.675 
Low-low 1.06 0.78 

Total 
(MW) 
2007 

High-high 0.96 0.56 
715 0.981 

Low-low 0.96 0.82 

Physicians per 1000 
inhabitants (No.) by Place 

of residence (NUTS - 
2001); 2007-2012 

M 2013 
High-high 1.20 1.40 

1 572.5 0.134 
Low-low 1.03 0.58 

W 2013 
High-high 1.37 0.92 

917.5 0.209 
Low-low 1.07 0.65 

Total 
(MW) 
2013 

High-high 1.20 1.07 
925 0.425 

Low-low 1.03 0.72 

Physicians per 1000 
inhabitants (No.) by Place 

of residence (NUTS - 
2001); 2000-2012 

M 2013 
High-high 1.11 1.27 

1 514 0.264 
Low-low 0.97 0.68 

W 2013 
High-high 1.14 0.93 

868 0.439 
Low-low 0.99 0.74 

Total 
(MW) 
2013 

High-high 1.11 1.02 
885 0.669 

Low-low 0.98 0.70 

Physicians per 1000 
inhabitants (No.) by Place 

of residence (NUTS - 
2001); 2000-2006 

M 2013 
High-high 0.98 1.14 

1 424.5 0.592 
Low-low 0.88 0.78 

W 2013 
High-high 0.96 0.90 

811.5 0.819 
Low-low 0.92 0.74 

Total 
(MW) 
2013 

High-high 0.90 0.98 
839.5 0.995 

Low-low 0.90 0.76 

M = Men; W = Women; MW = Men and Women; IQR = Interquartile range. 

  

 Relatively to health quality indicator regarding the number of pharmacies, it is 

possible to see that there were found significant differences, regarding the number of 

pharmacies and the regions with high and low incidence of falls, only for the year of 2013 

for men, women and both men and women. So, in the regions where there is more risk of 

falling, there are less pharmacies, for 2013 (Table 17). 

 

Table 17. Differences in the number of pharmacies in high-high and low-low groups. 

Indicator   Median IQR w P value 
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Pharmacies and mobile 
pharmacies (No.) by 

Geographic localization 
(NUTS - 2001) and Type 
of local pharmacy unit; 

2000- 2006 

M 2007 
High-high 0.30 0.13 

562 0.2594 
Low-low 0.34 0.23 

W 2007 
High-high 0.30 0.11 

656 0.1696 
Low-low 0.32 0.31 

Total 
(MW) 
2007 

High-high 0.30 0.12 
561 0.1043 

Low-low 0.33 0.24 

Pharmacies and mobile 
pharmacies (No.) by 

Geographic localization 
(NUTS - 2001) and Type 
of local pharmacy unit; 

2007-2012 

M 2013 
High-high 0.30 0.19 

664 <0.0001 
Low-low 0.50 0.42 

W 2013 
High-high 0.29 0.17 

245 <0.0001 
Low-low 0.55 0.41 

Total 
(MW) 
2013 

High-high 0.31 0.16 
263 <0.0001 

Low-low 0.55 0.41 

Pharmacies and mobile 
pharmacies (No.) by 

Geographic localization 
(NUTS - 2001) and Type 
of local pharmacy unit; 

2000-2012 

M 2013 
High-high 0.30 0.19 

684 <0.0001 
Low-low 0.50 0.41 

W 2013 
High-high 0.29 0.17 

262 <0.0001 
Low-low 0.54 0.41 

Total 
(MW) 
2013 

High-high 0.31 0.15 
279 <0.0001 

Low-low 0.54 0.42 

Pharmacies and mobile 
pharmacies (No.) by 

Geographic localization 
(NUTS - 2001) and Type 
of local pharmacy unit; 

2000-2006 

M 2013 
High-high 0.29 0.17 

681 <0.0001 
Low-low 0.49 0.37 

W 2013 
High-high 0.27 0.15 

241 <0.0001 
Low-low 0.52 0.35 

Total 
(MW) 
2013 

High-high 0.28 0.14 
257 <0.0001 

Low-low 0.52 0.36 

M = Men; W = Women; MW = Men and Women; IQR = Interquartile range. Values per 1 000 inhabitants. 

  

 Relatively to health quality indicator regarding the number of health centers, it is 

possible to see that there were found significant differences, regarding the number of health 

centers and the regions with high and low incidence of falls, only for the year of 2013 for 

men, women and both men and women. So, in the regions where there is more risk of 

falling, there are less health centers, for 2013 (Table 18). 
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Table 18. Differences in the number of health centers in high-high and low-low groups. 

Indicator   Median IQR w P value 

Health centers (No.) by 
Geographic localization 
(NUTS - 2001) and Type 
of service; 2000-2006 

M 2007 
High-high 0,08 0,07 

641 0.7965 
Low-low 0,09 0,09 

W 2007 
High-high 0,08 0,07 

639 0.124 
Low-low 0,11 0,11 

Total 
(MW) 
2007 

High-high 0,08 0,07 
616 0.2944 

Low-low 0,10 0,12 

Health centers (No.) by 
Geographic localization 
(NUTS - 2001) and Type 
of service; 2007-2012 

M 2013 
High-high 0,06 0,11 

721 <0.0001 
Low-low 0,14 0,13 

W 2013 
High-high 0,08 0,11 

509 <0.0001 
Low-low 0,14 0,13 

Total 
(MW) 
2013 

High-high 0,07 0,11 
492 <0.0001 

Low-low 0,14 0,14 

Health centers (No.) by 
Geographic localization 
(NUTS - 2001) and Type 
of service; 2000-2012 

M 2013 
High-high 0.06 0.10 

709 <0.0001 
Low-low 0.14 0.12 

W 2013 
High-high 0.07 0.10 

504 <0.01 
Low-low 0.13 0.12 

Total 
(MW) 
2013 

High-high 0.07 0.10 
484 <0.001 

Low-low 0.13 0.14 

Health centers (No.) by 
Geographic localization 
(NUTS - 2001) and Type 
of service; 2000-2006 

M 2013 
High-high 0.06 0.09 

699 <0.0001 
Low-low 0.14 0.11 

W 2013 
High-high 0.07 0.10 

491 <0.005 
Low-low 0.13 0.12 

Total 
(MW) 
2013 

High-high 0.64 0.09 
471 <0.001 

Low-low 0.13 0.13 

M = Men; W = Women; MW = Men and Women; IQR = Interquartile range. Values per 1 000 inhabitants. 

 

 Relatively to health quality indicator regarding the number of medical appointments, 

it is possible to see that there were found significant differences, regarding the number of 

health centers and the regions with high and low incidence of falls, only for the year of 2013 

for men, women and both men and women. So, in the regions where there is more risk of 

falling, there are less medical appointments, for 2013 (Table 19). 

 

 

 



| Results 
 

56 
 

 

Table 19. Differences in the number of medical appointments in high-high and low-low 
groups. 

Indicator   Median IQR w P value 

Medical appointments 

per health facilities per 

inhabitants (No.) by 

Geographic localization 

(NUTS - 2001); 2000- 2006 

M 2007 
High-high 3.21 1.09 

726 0.5045 
Low-low 2.97 0.91 

W 2007 
High-high 3.19 0.96 

873 0.4827 
Low-low 3.24 1.21 

Total 
(MW) 
2007 

High-high 3.16 0.84 
749 0.746 

Low-low 3.19 1.24 

Medical appointments 

per health facilities per 

inhabitants (No.) by 

Geographic localization 

(NUTS - 2002); 2007- 2012 

M 2013 
High-high 3.28 1.20 

826.5 <0.001 
Low-low 3.93 1.67 

W 2013 
High-high 3.00 1.35 

413.5 <0.001 
Low-low 4.28 1.54 

Total 
(MW) 
2013 

High-high 3.00 1.17 
448.5 <0.001 

Low-low 4.12 1.64 

Medical appointments 
per health facilities per 

inhabitants (No.) by 
Geographic localization 

(NUTS - 2002); 2000- 2012 

M 2013 
High-high 3.29 1.11 

930 <0.01 
Low-low 3.80 1.11 

W 2013 
High-high 3.10 1.10 

472.5 <0.01 
Low-low 3.85 0.97 

Total 
(MW) 
2013 

High-high 3.08 1.14 
497 <0.01 

Low-low 3.84 1.18 

Medical appointments 
per health facilities per 

inhabitants (No.) by 
Geographic localization 

(NUTS - 2002); 2000- 2006 

M 2013 
High-high 3.26 1.20 

1 099.5 0.115 
Low-low 3.51 1.39 

W 2013 
High-high 3.06 1.11 

589 0.054 
Low-low 3.51 1.33 

Total 
(MW) 
2013 

High-high 2.98 1.13 
607 <0.05 

Low-low 3.51 1.43 

M = Men; W = Women; MW = Men and Women; IQR = Interquartile range. 

  

 Relatively to health quality indicator regarding the number of hospitalizations, it is 

possible to see that there were found significant differences only for the year of 2013 for 

men, women and both men and women. So, even though there were significant differences 

regarding the number of hospitalizations and the regions with high and low incidence of 

falls, the median for 2013 was 0 for both groups, high-high and low-low, for men, women 

and both men and women. It is possible to see through the maximum value that there are 

more hospitalizations in the regions were the incidence of falls is higher (Table 20). 
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Table 20. Differences in the number of hospitalizations in high-high and low-low groups. 

Indicator   Median Min Max Q1 Q3 IQR W 
P 

value 

Hospitalizations 
in health 

facilities per 
1,000 

inhabitants 
(No.) by 

Geographic 
localization 

(NUTS - 2001); 
2000- 2006 

M 
2007 

High-
high 

0.5 0 288 0 41.0 41.0 

668.5 0.97 
Low-
low 

4.0 0 288 0 14.5 14.5 

W 
2007 

High-
high 

8 0 635 0 52.0 52.0 

950.5 0.13 
Low-
low 

2 0 277 0 16.0 16.0 

Total 
(MW) 
2007 

High-
high 

7 0 288 0 52.0 52.0 

829 0.2189 
Low-
low 

0 0 288 0 16.0 16.0 

Hospitalizations 
in health 

facilities per 
1,000 

inhabitants 
(No.) by 

Geographic 
localization 

(NUTS - 2002); 
2007- 2012 

M 
2013 

High-
high 

0 0 630 0 19 19 

1 684.5 <0.01 
Low-
low 

0 0 342 0 0 0 

W 
2013 

High-
high 

0 0 361 0 29.5 29.5 

1 015 <0.01 
Low-
low 

0 0 342 0 0 0 

Total 
(MW) 
2013 

High-
high 

0 0 361 0 21.5 21.5 

1 090 <0.005 
Low-
low 

0 0 342 0 0 0 

Hospitalizations 
in health 

facilities per 
1,000 

inhabitants 
(No.) by 

Geographic 
localization 

(NUTS - 2002); 
2000- 2012 

M 
2013 

High-
high 

6 0 586 0 45.0 45.0 

1 778 <0.005 
Low-
low 

0 0 309 0 2.5 2.5 

W 
2013 

High-
high 

17 0 322 0 60.5 60.5 

1 083.5 <0.005 
Low-
low 

0 0 309 0 5.0 5.0 

Total 
(MW) 
2013 

High-
high 

14 0 322 0 48.0 48.0 

1 153.5 <0.005 
Low-
low 

0 0 309 0 4.5 4.5 

Hospitalizations 
in health 

facilities per 
1,000 

inhabitants 
(No.) by 

Geographic 
localization 

(NUTS - 2002); 
2000- 2006 

M 
2013 

High-
high 

7 0 549 0 71.0 71.0 

1 735 <0.01 
Low-
low 

0 0 288 0 5.5 5.5 

W 
2013 

High-
high 

24 0 288 0 65.5 65.5 
1 060 <0.005 

Low-
low 

0 0 288 0 7.0 7.0 

Total 
(MW) 
2013 

High-
high 

17 0 288 0 58 58 

1 166 <0.005 
Low-
low 

0 0 288 0 7 7 

M = Men; W = Women; MW = Men and Women; Min = Minimum; Max = Maximum; Q1 = Quartile 1; Q3 = 

Quartile 3; IQR = Interquartile range. 

 Relatively to health quality indicator regarding the number of beds, it is possible to 

see that there were found significant differences for the year of 2007 for women and for the 
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year of 2013 for men, women and both men and women. So, even though the difference 

found were significant, the median for 2013 was 0 for both groups, high-high and low-low, 

for men, women and both men and women (Table 21). For women, in 2007, there are more 

beds in the regions were the risk of falling is higher. It is possible to see through the 

maximum value that there are more beds in the regions were the incidence of falls is higher 

for men in 2013. It is also possible to see that were the incidence of falls is higher the Q3 is 

also higher (Table 21). 

Table 21. Differences in the number of beds in high-high and low-low groups. 

Indicator   Median Min Max Q1 Q3 IQR W P value 

Beds (practiced 
stocking) in health 
facilities per 1000 
inhabitants (No.) 
by Geographic 

localization (NUTS 
- 2001); 2000- 2006 

M 
2007 

High-
high 

0 0 7.74 0 2.07 2.07 
630.5 0.6942 

Low-low 0.79 0 7.57 0 1.43 1.43 

W 
2007 

High-
high 

0.9 0 20.60 0 2.07 2.07 
1 005 0.0361 

Low-low 0 0 5.66 0 1.04 1.04 

Total 
(MW) 
2007 

High-
high 

0.9 0 14.51 0 2.05 2.05 
857 0.1212 

Low-low 0 0 7.57 0 1.09 1.09 

Beds (practiced 
stocking) in health 
facilities per 1000 
inhabitants (No.) 
by Geographic 

localization (NUTS 
- 2002); 2007- 2012 

M 
2013 

High-
high 

0 0 17.00 0 1.00 1.00 
1 645 <0.01 

Low-low 0 0 11.00 0 0.00 0.00 

W 
2013 

High-
high 

0 0 11.00 0 2.00 2.00 
945 <0.05 

Low-low 0 0 11.00 0 0.00 0.00 

Total 
(MW) 
2013 

High-
high 

0 0 11.00 0 1.50 1.50 
1 037 <0.05 

Low-low 0 0 11.00 0 0.00 0.00 

Beds (practiced 
stocking) in health 
facilities per 1000 
inhabitants (No.) 
by Geographic 

localization (NUTS 
- 2002); 2000- 2012 

M 
2013 

High-
high 

1.01 0 16.26 0 2.43 2.43 
1 648.5 <0.05 

Low-low 0.00 0 12.01 0 1.20 1.20 

W 
2013 

High-
high 

1.61 0 9.42 0 9.42 9.42 
1 081.5 <0.005 

Low-low 0.00 0 12.01 0 12.01 12.01 

Total 
(MW) 
2013 

High-
high 

1.4 0 9.42 0 2.63 2.63 

1 111 <0.01 

Low-low 0.0 0 12.01 0 1.10 1.10 

Beds (practiced 
stocking) in health 
facilities per 1000 
inhabitants (No.) 
by Geographic 

localization (NUTS 
- 2001); 2000- 2006 

M 
2013 

High-
high 

0.9 0 15.70 0 1.90 1.90 

1 576.5 0.099 

Low-low 0 0 12.63 0 1.20 1.20 

W 
2013 

High-
high 

1.6 0 7.74 0 2.82 2.83 

1 059.5 <0.01 

Low-low 0.0 0 12.63 0 1.53 1.53 

Total 
(MW) 
2013 

High-
high 

1.2 0 7.74 0 2.42 2.42 

1 066 <0.05 

Low-low 0.0 0 12.63 0 1.10 1.10 

M = Men; W = Women; MW = Men and Women; Min = Minimum; Max = Maximum; Q1 = Quartile 1; Q3 = 

Quartile 3; IQR = Interquartile range. 
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 Relatively to health quality indicator regarding life expectancy at birth, it is possible 

to see that there were found significant differences between regions with high and low 

incidence of falls regarding life expectancy at birth for the year of 2007 and 2013 for men, 

women and both men and women. So, in the regions where there is more risk of falling for 

2007 and 2013 the life expectancy at birth is higher for men, women and both men and 

women (Table 22). 

Table 22. Differences in life expectancy at birth in high-high and low-low groups. 

Indicator   Median IQR w P value 

Life expectancy at age 0 - 

ex (Methodology 2007 - 

Years) by Place of 

residence (NUTS - 2013), 

Sex and Age group; 2000- 

2006 

M 2007 
High-high 77.94 0.23 

1 028 <0.0001 
Low-low 77.27 0.67 

W 2007 
High-high 77.94 0.23 

1 096 <0.0001 
Low-low 77.71 0.89 

Total 
(MW) 
2007 

High-high 77.94 0.23 
1 080 <0.0001 

Low-low 77.15 0.89 

Life expectancy at age 0 - 

ex (Methodology 2007 - 

Years) by Place of 

residence (NUTS - 2013), 

Sex and Age group; 2007- 

2012 

M 2013 
High-high 79.75 0.01 

2 453.5 <0.0001 
Low-low 78.84 0.32 

W 2013 
High-high 79.75 0.01 

1 536 <0.0001 
Low-low 78.84 0.00 

Total 
(MW) 
2013 

High-high 79.75 0.01 
1 641 <0.0001 

Low-low 78.84 0.00 

Life expectancy at age 0 - 
ex (Methodology 2007 - 

Years) by Place of 
residence (NUTS - 2013), 

Sex and Age group; 2000- 
2012 

M 2013 
High-high 78.65 0.13 

2 453.5 <0.0001 
Low-low 77.93 0.12 

W 2013 
High-high 78.65 0.06 

1 536 <0.0001 
Low-low 77.93 0.00 

Total 
(MW) 
2013 

High-high 78.65 0.13 
1 641 <0.0001 

Low-low 77.93 0.00 

Life expectancy at age 0 - 
ex (Methodology 2007 - 

Years) by Place of 
residence (NUTS - 2013), 

Sex and Age group; 2000- 
2006 

M 2013 
High-high 77.71 0.23 

2 457.5 <0.0001 
Low-low 77.15 0.03 

W 2013 
High-high 77.71 0.12 

1 536 <0.0001 
Low-low 77.15 0.00 

Total 
(MW) 
2013 

High-high 77.71 0.23 
1 641 <0.0001 

Low-low 77.15 0.00 

M = Men; W = Women; MW = Men and Women; IQR = Interquartile range. 
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  The information about hospitalizations due to low impact falls in Portugal is scarse. 

This work contributes to the knowledge about hospitalizations due to low impact falls, its 

incidence, costs, discharged status of patients and distribution in the Portuguese 

municipalities. This work also explored differences in health quality indicators regarding the 

incidence of hospitalizations due to low impact falls in different regions of the country. 

 In this study, that comprised both men and women aged 65 years old or more which 

had a hospitalization due to low impact fall, there were more women that are hospitalized 

due to low impact fall comparing to men, in Portugal. Women had more hospitalizations due 

to low impact falls than men in every year from 2000 to 2013, always with a percentage 

superior to 68%. It should also be noted that women represent more than 69% of the sample 

(hospitalized persons due to low impact falls). This could be explained because, usually, 

women are more fragile, since they have less body mass and muscle strength than men 

(187,188). In addition, another possible explanation is that women usually do more 

domestic activities, increasing the risk of falling (187,189). 

 Observing the sociodemographic characteristics of this sample, it is possible to see 

that the mean age of 79.6 (SD ± 7.8) years old is close to the mean life expectancy in 

Portugal (80.5 years), with almost a third of the participants having 85 years or older 

(28.3%). This mean age is similar to what is written in the literature, with a mean age that 

is superior to 70 years old (44,45). Therefore, this could be related to the fact that the 

population selected was aged 65 years or older, conditioning the average age of those with 

hospitalizations due to low impact falls. 

 Additionally, this study allowed to see the risk of falling increases with age, following 

the trends observed in the USA, Poland, Netherlands and Denmark (46,190–193). This 

increase was only possible to see in women, since there is clearly an age-group with higher 

number of cases, which is the group age with 85 years old or more, representing more than 

30%. 

 Elderlies in Portugal that had a hospitalization due to low impact fall, had an average 

LOS similar to other countries, such as Netherlands (11.1 (SD ± 12.4) for 2008), Australia 

(7-12 days) and Canada (9-14 days), however when comparing to countries such as Poland 

(7.41 (SD ± 9.05) for urban area and 7.32 (SD ± 8.64) for rural area), USA (7.6 (SD ± 11.1)), 

and Taiwan (8.67 (SD ± 8.82)) the average LOS is slightly higher in Portugal 

(57,157,190,191,194,195). For the period of time from 2000 to 2013, the average LOS for 

Portuguese elderlies that were hospitalized due to low impact falls was 12.6 days (SD ± 

19.6), indicating that when an elderly has a low impact fall, it usually takes more than one 

week to get of the hospital. In this study the results showed that there are statistically 

significant differences between LOS in both genders, and even though literature shows that 
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women have higher means for days hospitalized, in this study men were the group with 

higher mean of days hospitalized (12.9 (SD ± 16.8)) comparing to women (12.5 (SD ± 

20.7)), even though the difference was almost null (157,190). 

 Men, in addition to having a higher mean time of hospitalization due to low impact 

fall, also have a higher mean cost. The mean cost per hospitalizations due to low impact 

falls in Portugal between 2000 to 2013 was 3 420.87€ (SD ± 430.18), representing 5.15% 

of all hospitalizations costs. Relatively to costs of hospitalizations due to low impact falls, 

the values are different from country to country. The country with results more similar to 

ours was Scotland with a cost per hospitalization due to falls of 700£ (2,939€) (163). USA 

and Netherlands, presented a cost per fall superior to the one obtained in this study 

(161,164). USA in 2016 had a cost per fall of $9,588.47 (8,294.70€), more than double, than 

the values presented for Portugal (161). Netherlands has a cost per fall of 9,370€, almost 

triple the value presented for Portugal (164). However, there is a country that has a cost per 

fall much lower than all the countries inclusive Portugal and Scotland, which is Brazil, with 

a cost per hospitalizations due falls of 1,163.11R$ (316.85€) (196). However, this may not 

be a fair health indicator. Brazil has a public health expenditure lower than the world average 

and these health care expenditure is still in its majority payed by the patient (197,198). For 

this work, there were only calculated the direct costs. There are several indirect costs 

associated to falls but they were not included in this work, since it was not possible to 

calculated them, such as, loss of productivity of family caregivers, costs with physical 

therapists and others (150,199). Indirect costs will also decrease if number of 

hospitalizations due to low impact falls also decreased. 

 After a hospitalization, it is necessary to discharge the patients according to their 

needs. According to the data obtained, in Portugal, most patients who were hospitalized 

due to low impact falls are discharged home (84% for the period between 2000 and 2009 

and 83% for the period between 2010 and 2013), but this percentage may not represent 

the reality of the patient discharged status, since Portuguese hospitals are placing patients 

into 5 fields of discharge destination for the period between 2000 to 2009 and 9 fields for 

the period 2010-2013. The field with the code “Discharged/Transferred to a Skilled Nursing 

Facility (SNF)” is described by the literature as the most frequent destination of discharge 

for patients who suffered a fall and were hospitalized (46,125,126), but in the Portuguese 

codification that code does not exist. It is possible that some people who are discharged 

home, seek for another institution after discharge, which can provide them a greater 

accompaniment. However, at the time of discharge the hospital does not own that kind of 

information, indicating only that the patient went home. Only meaning that the patient does 

not need any care from hospital services. 
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 Sometimes, elderlies do not survive a low impact fall, and die while still in the 

hospital. This DSP (deceased), was one of the highest values for this study, and this result 

is similar to the values described in the literature, with some studies with higher values and 

one study with lower values (11,46,125). In this study, men, have a higher percentage of 

deaths while still in the hospital (9% for the period between 2000-2009 and 10% for the 

period between 2010-2013) comparing to women (5% for both periods), these results are 

similar to those described in the literature (49,125). So, even though there are more women 

hospitalized due to low impact falls, men have higher mortality rates (49,125). 

 Most of the elderly that had a low impact fall, have a hip replacement, procedure or 

fracture in the DRG. This result is similar to some results presented by literature 

(31,140,141,155,200). This injury is one of the most serious and it has a difficult recovery 

being that several people cannot live on their own after a hip fracture (201). Hip fractures 

are, from all fall-related injuries, responsible for a large amount of deaths and they can lead 

to severe health problems reducing quality of life (202,203).  

 Over time, the individual becomes more fragile (204). And, for falls, age is one of the 

numerous enhancers risk factors (37). Other factors such as vision changes, chronic 

diseases and use of multiple medications can also affect the health status of the patient, 

decreasing it (50–55,58–60,67). With the increase in the number of risk factors the 

individual gets more fragile and access to primary health care impacts the patient’s physical, 

social, mental and health status. The lack of primary care influences the health status of the 

patient. 

 Quality of care can be affected by resource availability and, quality of medical 

services can be reduced by the insufficient number of infrastructures, resources and 

equipment’s (106). For example, the number of medical staff such as, nurses and 

physicians and the existence infrastructures such as, pharmacies, health centers, hospitals 

and hospital beds can influence the quality of care. 

 Nursing is a profession committed to human and community health. Nurses work in 

the promotion, protection and recovery of health as well as in the rehabilitation of people 

and in qualified health care, which means that nurses, take responsibility for the act of 

caring. And, when care refers to elderly, there are many aspects to consider. For an elderly, 

falls can represent decay and failure that are generated by the perception of diminishing 

body capacities enhancing feelings of vulnerability, threat, humiliation, and guilt. Thus, fall 

prevention is based on the identification of risk factors and it is necessary to make some 

modifications to adapt elderly’s living environment. Nurses, should enlighten elderlies about 

the factors that can prevent a fall and provide preventive actions with measures that involve 

stimulating changes (205). 
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 Prevention, is extremely important for all involved, elderlies, family members and 

society but above all, it is important since it avoids serious consequences, such as 

immobility.  Thus, prevention of falls contributes to elderlies’ quality of life, besides 

guaranteeing them an active aging process. So, nurses have an important part in preventing 

falls since they act directly and indirectly with patients (206,207). Quality of care that nurses 

provide is influenced by individual characteristics, such as knowledge and experience, as 

well as, human factors such as, fatigue (208). 

 Number of falls is connected with number of nurses, higher number of nurses leads 

to low number of falls (208–210). Even though literature found an association between 

higher number of nurses with lower number of falls, this study revealed that the regions that 

have higher risk of falling, also have higher number of nurses. It was not possible to see if 

the nurses provided by INE were specialized nurses or not, so that could have influenced 

the result. Portugal still has a lower ratio (6.2) of nurses per 1,000 inhabitants comparing to 

average ratio (8.6) in the countries of the Organization for Economic Cooperation and 

Development (OECD) (211).  

 Relatively to physicians, they have the role in the diagnostic, treatment and 

prevention of illness, disease, injuries, as well as other physical and mental impairments 

and in maintaining general health (212). Physicians have an important role in preventing 

falls, some geriatrics societies recommend that every people aged 65 years old or more are 

screened annually, relatively to the history of falling and balance impairment (213). It is 

important that physicians ask elderlies if they have fallen, and the circumstances of the 

event, with special attention to patients with more than 2 falls in 6 months, since individuals 

that fall regularly, besides the risk of fracture, may also suffer from fear of falling, which 

could lead to immobilization, muscular atrophy, social isolation and loneliness and even 

depression (85,214). 

 Physicians should also look at the patient medication and may reduce or suspend 

the medication. Any medication that the patients started to take or increase dosage before 

a fall should be considered as a possible cause (215). Physicians can also indicate to 

patients at risk some programs and activities that help increasing balance and muscular 

strength (216) and suggest some home environment modifications to make the house less 

dangerous (214). 

 Portugal, has a higher number of physicians per 1,000 inhabitants comparing to 

Europe mean, EU mean and to the mean of the countries of the OECD (217), and the 

number of physicians is associated with fewer falls (209). However, this study, shows no 

significant results between the regions that have higher or lower risk of falling. Since INE 

only provides information regarding medical/non-specialist, medical specialist or surgeon 
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under any working condition in a total value, it was not possible to understand if there were 

actually any influence of physicians on the risk of falling, since that there are many 

specialties, and not all of them provide information about the prevention of falls for elderly. 

 Pharmacists, also have a significant role in preventing falls in elderly. Besides 

assisting people in obtaining medication, ensuring that they use the medication safely and 

correctly and that the medication is prescribed correctly, pharmacists can also provide 

information concerning potential hazards for falls and alert the elderly about the need to 

increase the intake of vitamin D and calcium (212,218,219). In this study, the regions that 

present higher risk of falling, also have lower number of pharmacies, proving what says in 

the literature, that pharmacists have influence in preventing falls. Portugal has a higher 

number of pharmacies per 1,000 inhabitants (0.28) than the rest of the countries in the 

OECD (0.251) (218). 

 Health centers allow individuals to access to primary health care helping them to 

maintain their health status, besides that, health centers function as a mean of implementing 

programs of falls prevention. Through circulars, in Portugal, the health ministry has created 

a program specific for the health of the elderly with the intention of being applied by health 

professionals in hospitals and health centers. This program aims to maintain autonomy, 

independence, quality of life and a full recovery of elderlies, especially at home (220). This 

program also recommend that professionals pay special attention to the most fragile and 

vulnerable elderly people, considering situations of special vulnerability, such as, advanced 

age, sensory alterations, malnutrition, incontinence, polymedication and risk of falling (220). 

Through the intervention of the general practitioner in health centers, as he has the ability 

to adopt a more person-centered approach, he is able to identify elderlies who are at risk of 

falling (221). In this study, it was verified that the regions that have higher risk of falling 

present lower number of health centers and the regions with lower risk of falling have higher 

number of health centers, showing that health centers have a role in the prevention of falls. 

 Hospital beds as indicator, are used to indicate the availability of services for 

inpatient and it measures the resources available for delivering services to those patients 

(222). Even though it has not been achieved a scientific technique for hospital performance 

evaluation, it is one of the main concerns of health policy makers to be aware of hospital’s 

performance and efficiency (223). Since fewer hospital beds can lead to shorter stays and 

fewer admissions, it is necessary to have enough beds to provide quality care to individuals 

from that regions (224). 

 Portugal has a lower number of hospital beds per 1,000 inhabitants than the mean 

in Europe and in the countries of the OECD, almost half of beds available (225). This study 

shows that this indicator is higher in the regions where the risk of fall is higher. 
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 Relatively to structural indicators, most of the times, these are linked to process 

indicators and they are used to evaluate the activities of care and giving care (104). They 

are usually used to determine if providers of care offer specific services consistent with the 

suggested by the guidelines for care (105). These indicators are usually linked to treatments 

or procedures that can measure if health status is improving and if there was a prevention 

of future complications or future health conditions (120). 

 Medical appointments are important since they can help patients in finding 

problems in an early phase or even before they start (226). Identifying problems in an early 

phase it is important since the chances to treat and recover are higher (226). Through the 

right health services, such as health centers, and with screening to the patient it is possible 

that the patient has a healthier and longer life (226). It is important to refer that some factors 

influence how often a patient should attend to medical appointments, such as, age, health 

and family history and lifestyle choices (226). 

 This indicator is associated with 2 structural indicators, which are, health centers 

and physicians. Since physicians are the professionals that preform the medical 

appointment and they are usually performed in health centers. All can be considered 

indicators of access to health care which are related to better health conditions in the 

populations. (227,228). 

 Medical appointments with the general practitioners can help in establishing a 

comfortable relationship when they are made regularly, and an effective communication is 

a crucial for both the physician and the patient (229). The elderly should ask questions to 

the doctor if he does not understand something and they should expose the problems they 

are facing even if it is not asked by the doctor (229). These, will help the physician and it 

can lead to the best outcome possible (229). 

 In this study, it was verified that the regions with higher risk of falling present lower 

number of medical appointments and the regions with lower risk of falling have higher 

number of medical appointments. It is necessary to alert and inform the elderly about the 

importance of realizing medical appointments, even if they are not sick. Medical 

appointments can help the physician in the identification of patients at risk, and after the 

identification they can help elderlies by indicating programs of prevention and environment 

and health changes that need to be done. 

 There are some studies that show that there is a higher risk of falling in the post-

hospitalization period, due to decline in mobility and development of functional impairment 

(230). Illness and hospitalization are also responsible for increasing the frequency of falling 

in patients that have already experience a fall (230). Since falls post-hospitalization are 
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more frequent in patients that are more dependent in discharge it is important to pay 

attention to these patients and promote recovery after discharge (230).  

 Preventive measures should be taken while patients are hospitalized, so they can 

be prepared after discharge. The indicator regarding the number of hospitalizations was 

higher in the regions where the risk of falling is increased, indicating that where there is 

higher risk of falling the number of hospitalizations is also higher. 

 Finally, outcome measures, namely the indicator regarding the life expectancy at 

birth, evaluate if the goals of care were accomplished, it has nothing to do with the process 

that the patient passed to obtain the outcome but with his result (105). It evaluates the 

effects of care on health status of the population and patients as a result of the care they 

received, such as life expectancy at birth (104,105). WHO, through world health statistics 

2016, said that the world life expectancy at birth was 71.4 years old (73.8 for women and 

69.1 for men), more 5 years than in 2000, representing a faster growth since 1960’s (231). 

Still, there are some inequalities between countries, if a girl is born in Japan she can life 

until 86.8 years old and if a boy is born in Sierra Leone, he will, probably, only live until 49.3 

years old (231).  

 Portugal in one from 29 countries that has a life expectancy at birth equal or higher 

than 80 years old. Relatively to Europe, Portugal is in 13th place of countries with higher life 

expectancy at birth (231).  

 Life expectancy at birth is an indicator of mortality, so it can also be considered as 

an indicator of health conditions and quality of life (232). When life expectancy at birth 

increases it can be due to many factors, such as, increased living standards, an improved 

lifestyle, better education and better access to quality health services (232). 

 Marked spatial patterns in hospitalization due to low impact falls are present in both 

genders. The pattern observed is similar to the two main climatic regions of Portugal; north 

region more humid and cold (high incidence clusters) south region more dry and hot (low 

incidence clusters) suggesting that environmental factors may play important role in 

explaining the spatial pattern. Researchers have agreed that in the winter there is an 

increase in the risk of falling, since the floors are more slippery and there is less exposure 

to sunlight  (233–235).  

 Limited access to sunlight can lead to poor vision and low levels of vitamin D, known 

as risk factors for falls (236), Low levels of vitamin D are associated with an increasing 

number of falls since it is associated to a diminished muscle strength (237–239). 

Geographical isolation can also lead to an increase of the number of falls (240). There are 

also other factors that can influence the risk of falling, health quality indicators, can be 

helpful in identifying quality of care. 
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 In this study, it was demonstrated that the regions that have higher risk of falling also 

have higher life expectancy at birth and the regions with lower risk of falling also have lower 

life expectancy at birth. 

 

Strengths and weakness 

The use of secondary data that are collected for other purposes, have great potential 

of information however it presented problems in the fulfilment. 

 Data with high quality is extremely important for analysis and to guarantee its value. 

Even though the database provided contained several variables with enormous potential to 

be used in several analyses and studies, there were some fields that were not correctly 

fielded. Some DSP, only started to be used in 2010, and the number of cases was extremely 

low, never reaching 1% (with the exception of discharge status “Transferred to another 

hospital for tertiary aftercare”). This was verified to the entire period between 2010 and 

2013, new introductions can take some time to be incorporated in the codification and it can 

lead to biased analyses. Another weakness from this study was the nonexistence of health 

indicators more refined, such as primary health care, preventive campaigns about falls. 

 One of the major strengths of this work is that this is a work with population data, 

from Portugal, that is unprecedented. It reveals the importance of increasing the concern 

about falls in the elderly and the increase of preventive measure. 
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 This study contributed to the knowledge of hospitalizations due to low impact falls in 

Portugal. Hospitalizations due to low impact falls happen frequently in elderly persons and 

even though women present higher number of hospitalizations due to low impact falls, men 

have higher percentage of deaths while still in the hospital comparing to women. Elderly 

women that are hospitalized due to low impact falls are older than men, but men stay more 

days in the hospital, so even though there are more women hospitalized, men either have 

worse health status or other health problems, being more days hospitalized. This study 

allowed to determine that persons aged 85 years old or more have more than 2 times of 

probability to fall when comparing to those aged between 65 and 69 years old. 

 Hospitalizations due to low impact falls have a cost per patient that could be 

minimized if there were less falls resulting in injuries. Still, Portugal, comparing to other 

countries, has one of the lowest costs per hospitalization due to low impact falls. In this 

study, the main DRG’s found in elderlies that were hospitalized due to low impact falls were 

DRG’s concerning hip or femur fractures. The direct cost of hospitalizations due to low 

impact falls in Portugal between 2000 to 2013 was 3 420.87€ (SD ± 430.18) per patient, 

representing 5.15% of all hospitalizations costs. 

 Concerning the distribution of hospitalizations due to low impact falls in Portuguese 

municipalities, this study showed that north regions had more hospitalizations than regions 

from the south. North with the weather more cold and humid, has consequently less 

sunlight, causing lower levels of vitamin D in the population (236). A patter was observed in 

that separated north from south of Continental Portugal, especially for the year of 2013. 

 Regarding health quality indicators, this study showed that pharmacies, health 

centers and number of medical appointments were related to risk areas of hospitalizations 

due to low impact falls since that there are less pharmacies, health centers and number of 

medical appointments in higher risk areas. More research concerning these indicators 

should be done in order to see what can be done in these institutions (pharmacies and 

health centers) and in medical appointments that will help reducing falls in elderlies.  

 Despite all the efforts to prevent falls in elderlies it is still necessary to continue and 

to increase preventive measures that will inform elderlies about falls and how to prevent 

them. Health professionals, should transmit more information since they have access to 

elderlies through different ways, through pharmacies, health centers and medical 

appointments.   
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