TOBACCO CONSUMPTION IN MOZAMBIQUE

REGIONAL DIFFERENCES AND THE IMPACT OF INTERNAL MIGRATIONS

BAPORTO

FMmupP FACULDADE DE MEDICINA
UNIVERSIDADE DO PORTO

Dissertacdo de candidatura ao grau de Mestre em Epidemiologia apresentada a
Faculdade de Medicina da Universidade do Porto

Porto, 2010



Investigacédo realizada no Servigo de Higiene e Epidemiologia da Faculdade de
Medicina da Universidade do Porto e no Instituto de Saude Publica da Universidade do
Porto (ISPUP), sob orientacdo do Professor Doutor Nuno Lunet e co-orientacdo da

Professora Doutora Ana Azevedo.



Esta dissertacdo tem como base dois manuscritos, sendo que colaborei
activamente na operacionalizacdo das hipoteses, na andlise e na interpretacdo dos
dados, fui responsavel pela redaccdo da versdo inicial do primeiro manuscrito e

colaborei na redacg¢éo da primeira versao do segundo manuscrito.

- Carla Araujo, Carla-Silva Matos, Albertino Damasceno, Lidia Gouveia, Ana Azevedo,
Nuno Lunet. Manufactured and hand-rolled cigarettes and smokeless tobacco
consumption in Mozambique: regional differences at the early stages of the tobacco

epidemic. [submetido]

- Nuno Lunet, Carla Araujo, Carla Silva-Matos, Albertino Damasceno, Lidia Gouveia,
Ana Azevedo. Changing patterns of tobacco consumption in Mozambique: evidence

from internal migration to the country capital. [submetido]



AGRADECIMENTOS

Agradecer a todos os que me acompanham nesta caminhada e em particular
aqueles que me permitiram atingir mais este objectivo € uma tarefa ingrata, porque é
grande o reconhecimento que tenho para com muitas e muitas pessoas, colegas de
trabalho, colegas de mestrado e doutoramento, amigos de infancia e faculdade,
familia.

Uma palavra especial para o Professor Doutor Nuno Lunet, que me
proporcionou esta oportunidade Unica, a de aprender coisas tdo bonitas e a quem
muito agradeco o grande empenho, compreensédo, competéncia e disponibilidade com
gue me orientou neste projecto.

A Professora Doutora Ana Azevedo, que me despertou o0 gosto pela
Epidemiologia ja na Faculdade como assistente das aulas préticas, agrade¢co muito, o
convite para o desafio da Epidemiologia, o apoio e a partiiha de projectos e a
competéncia e disponibilidade com que também me orientou.

Ao Professor Doutor Albertino Damasceno agradeco a partilha do
conhecimento e a interacgdo que conseguiu estabelecer entre Portugal e
Mocambique.

E depois h& aquelas pessoas muito importantes na nossa vida...

Aos meus pais agradeco tudo.

A minha irma agradeco o amor, a disponibilidade e o exemplo de coragem e
determinagéo.

Ao Jodo...a esperancga no futuro.

Ao Alfredo o amor, 0 apoio, os desafios.

Aos meus avoés agradeco os valores de simplicidade e de trabalho.

Ao meu avd Delfim o exemplo de vida.



TABLE OF CONTENTS

1.Introduction

1.1.The epidemiologic transition
1.1.1.Developing countries and the epidemiologic transition
1.1.2.The epidemiologic transition in Mozambique
1.2.Tobacco consumption contribution to the epidemiologic transition
1.2.1.Tobacco-related diseases
1.2.2.The tobacco epidemic
1.2.2.1.Countries at different stages of the tobacco epidemic
1.2.2.2.Sub-Saharan Africa and the tobacco epidemic
1.3.Aims

1.4.References

2.Manuscripts

2.1.Manufactured and hand-rolled cigarettes and smokeless tobacco
consumption in Mozambique: regional differences at the early stages of the
tobacco epidemic

2.2.Changing patterns of tobacco consumption in Mozambique. Evidence from

internal migration to the country capital

3.Discussion and conclusions

4 Abstract

5.Resumo

13

17

19

20

24

27

28

31

33

42

43

68

90

94

100



1. INTRODUCTION



1.1. THE EPIDEMIOLOGIC TRANSITION

A major shift in the causes of illness and death throughout the world was
observed in the 19™ and 20™ centuries, accounting for changes in the shares of
morbidity and mortality. After recognizing that this transition was the result of
demographic processes, but also ecobiologic, sociologic, economic and psychologic
dynamics, a theory of epidemiologic transition was conceived. Three successive stages
were proposed for the process:*

1. The Age of Pestilence and Famine, with a high and fluctuating mortality,
precluding a sustained population growth. The average life expectancy at birth ranges
between 20 and 40 years;

2. The Age of Receding Pandemics, when epidemic peaks become less frequent
or disappear, a sustained population growth occurs and mortality declines
progressively. The average life expectancy at birth rises to about 50 years;

3. The Age of Degenerative and Man-Made Diseases, when mortality continues to
decline and stabilizes at a relatively low level. Fertility becomes the crucial determinant
of population growth and the average life expectancy at birth exceeds 50 years.

Although the determinants of the transition from infectious to degenerative
disease predominance are complex, three distinct groups can be defined. Ecobiologic
determinants include the balance between disease agents, the level of hostility in the
environment and the resistance of the host. Socioeconomic, political and cultural
determinants include standards of living, health habits, and hygiene and nutrition.
Medical and public health determinants are the preventive and curative measures used
to combat disease, namely improved public sanitation, immunization and the
development of decisive therapies.*

The presence of specific variations in the pattern, pace, determinants and

consequences of population change were differentiated by Omran® in three basic



models: the classical or western model, the accelerated model and the contemporary
or delayed model. In the classical or western model, that describes the epidemiologic
transition observed in most western countries, there was a gradual transition from high
to low mortality and fertility, over two centuries, enabling demographics balance. In the
accelerated model, paradigmatically represented by Japan, the same pattern of
evolution occurred in a few decades. The demographic gap was balanced by national
and individual behaviours, that lowered fertility in a relatively short period of time. The
contemporary (or delayed) model describes the relatively recent and yet-to-be
completed transition of most developing countries. The beginning of mortality decline
takes place after the turn of the 19™ century, with rapid declines being observed after
several decades. Imported public health measures and medical treatment play an
important role in decreasing mortality, while leaving fertility at substantially high levels.
Infant, childhood and female in reproductive age mortality, although decreased, remain
excessively high. Most countries in Latin America, Africa and Asia fit this model, with
significant differences, so that submodels would be useful to better define their
epidemiologic transition.

Taking into account observed trends in cause-specific mortality, a fourth stage
of the epidemiologic transition was proposed, described by Olshansky and Ault as the
stage of the “delayed degenerative diseases” and by Rogers and Hackenberg as the
“hybristic stage”.® Olshansky and Ault consider the following general characteristics to
define the fourth stage:

1) Rapidly declining death rates, concentrated mostly at advanced ages and
occurring at nearly the same pace for men and women;

2) The pattern of cause-specific mortality by age remains largely the same as in
the third stage but deaths for degenerative causes are shifted towards older ages.

These authors attribute this change to a combination of factors, including the
shift in the age structure towards population ageing, advances in medical technology,
health care programs for the elderly and reductions in risk factors at population level.
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According to Rogers and Hackenberg the major source of this change is the increasing
influence of individual behaviours and new lifestyles on mortality. This influence may be
positive or negative, according to its impact on mortality. Individual negative behaviours
include sexual and social practices, like unsafe sex and excessive drinking and
smoking. These authors consider acquired immunodeficiency syndrome (AIDS) to
belong to the fourth stage, despite being an infectious disease, because of its direct
relation to individuals’ behaviour and lifestyle. They argue that the cause of the
destructive lifestyle that is present in this stage is “hybris”, an excessive self
confidence, a belief that one is invincible, hence the name given to this stage, “the
hybristic stage”.

The alarming increase in overweight and obesity prevalence and a continued
decrease in physical activity that emerged in the last two decades led some authors to
propose a fifth stage of the epidemiologic transition, “The Age of Obesity and
Inactivity”,* while other authors proposed a different fifth stage, a regressive one,
defined by social upheaval or war, breaking down existing social and health structures,
leading to resurgence of conditions seen in the first two stages, with persistence of
diseases of the third and fourth stages.® With the worldwide progressive decline in
infectious diseases and concomitant increase in degenerative diseases, cardiovascular
diseases (CVD) and cancers became the most common causes of death. A century
ago CVD accounted for less than 10% of all deaths and today they account for
approximately 30% of the death burden worldwide (nearly 40% in high-income
countries and about 28% in low- and middle-income countries).6 Worldwide, the
number of new cases of cancer diagnosed in 2008 was estimated in 12.7 million (5.6
million in more developed regions and 7.1 million in less developed regions) and 7.6
million cancer deaths (2.8 million occurring in more developed countries and 4.8 in less
developed countries) were estimated to have occurred in the same period. Taking into

account the growth and ageing of the world population, based on various assumptions



regarding trends in cancer risk, 20 to 25 million incident cases of cancer and 13 to 16
million cancer deaths annually can be expected by 2030.’

There are, however, several limitations of available measures of global health
status to map health trends. A minority of countries, especially among the developing,
has no incidence data or cause-specific mortality data, with the most serious gap being
for the adult populations.®

The increasing survival from chronic conditions made disability, a
multidimensional state that is graded and changes with age, a key measure of health
status. The Global Burden of Disease (GBD) project defined a unifying measure,
disability-adjusted life years (DALYS) lost, combining time lost through premature death
(before 82.5 years for women and 80 years for men) and time lived with disability.®
Other measures were developed to assess overall population health, namely disability-
adjusted life expectancy (DALE), that separates life expectancy into years lived in good
health and years lived with disability. Problems in accuracy of data and the varied
meanings attributed to disability limit the usefulness of these measures, although
conceptually they represent a step forward.®

To allow comparisons of national health and disease profiles between regions,
the three categories of the leading causes of death and disease burden, originally
proposed by the Global Burden of Disease study,'* are useful:

Group 1: communicable, maternal, perinatal and nutritional diseases (examples:
undernutrition, unsafe water, sanitation, hygiene);
Group 2: non-communicable diseases (examples: cardiovascular diseases and
cancers);
Group 3: injuries.
The quantitative contribution of the leading global risk factors to all-cause

mortality and burden of disease is depicted in figures 1 to 3.
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Figure 1. Mortality and burden of disease attributable to leading global risk factors, by World Bank Region.
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The leading determinants of death and disease include risk factors for
communicable, maternal, perinatal, and nutritional diseases, whose burden is primarily
concentrated in low-income regions of South Asia and Sub-Saharan Africa, and unsafe
sex. They also include risk factors for non-communicable diseases and injuries, such
as smoking, high blood pressure and cholesterol, alcohol use, overweight and obesity,

which affect most regions (Figure 1).
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Figure 2. Probability of death for men between ages 15 and 60 years in 2010, according to disease group.
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Figure 3 - Probability of death for women between ages 15 and 60 years in 2010, according to disease

group.
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Figures 2 and 3 show that men and women in Sub-Saharan Africa are two to
three times more likely to die prematurely than in western industrialized populations
(established market economies). In 2020, deaths between ages 15 and 60 years are

expected to be due almost entirely to non-communicable diseases and injuries.*?
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1.1.1. Developing countries and the epidemiologic transition

Developing countries still face a high burden of communicable diseases, while
the burden from non-communicable diseases is also high and increasing. In 2002 it
was estimated that 29% of deaths worldwide were due to cardiovascular disease and
that 43% of global morbidity and mortality, measured in disability-adjusted life years
(DALYs), was caused by cardiovascular disease. Furthermore, 78% of the global
number of deaths and 86% of mortality and morbidity burden from cardiovascular
diseases occur in developing countries.'**°

In the latter settings, several factors contribute to the increasing burden of non-
communicable diseases, including the large size of the population, the high proportion
of individuals who are young or middle-aged adults, urbanization and increased
exposure to risk factors such as obesity, diabetes, dyslipidemia, hypertension and
smoking. The increase in number of deaths due to ischemic heart disease in
developing countries is expected to be much larger than among the developed
(between 1990 and 2020: 120% in women and 137% in men versus 29% in women
and 48% in men).>® These projections are largely based on the expected demographic
changes, not accounting for expected increases in risk factor levels, suggesting that
these are likely underestimates.

In the last five decades, large economic and social changes occurred in this
setting, some beneficial to the population’s health, namely the improved access to
health interventions, and others associated with increased exposure to risk factors
leading to increased morbidity and mortality due to non-communicable diseases or new
and reemerging communicable diseases, such as human immunodeficiency
virus/acquired immunodeficiency syndrome (HIV/AIDS), tuberculosis or cholera, among
others.’® The net result of the changes described above is a dramatic decline in

mortality and an increase in life expectancy at birth."’
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Sub-Saharan Africa has the highest burden of disease in the world.*® The
source of data to monitor this burden is still underdeveloped in many of its countries
and estimates of morbidity and mortality are obtained using indirect demographic
techniques based on survey and census data.'® Despite the uncertainty in estimates of
adult mortality, as these vary according to the data source and the methodology used,
adult mortality rates are generally high, although wide differences are observed across
countries and regions.”® The available data show high levels of childhood mortality,
namely due to malaria, diarrheal diseases, measles, lower respiratory tract infections,
and conditions originating in the perinatal period, and premature deaths due to
HIV/AIDS. Among individuals age 60 years and older there is a high absolute number
of deaths, 1.92 million, corresponding, however, to only a fifth of the overall mortality
burden.***®

Cardiovascular diseases, chronic obstructive pulmonary disease, cancers and,
notably, infectious diseases are major causes of death and are responsible for the
double burden that this region is facing,' stretching already limited resources. In these
developing countries, with a high proportion of citizens younger than 65 years,
cardiovascular diseases are proportionally more frequent among young people, further
compromising economic and social development, since death and disability in the labor
force tend to be much greater than in western countries.?

Cancer is also an emerging health concern in Sub-Saharan Africa. Increases in
the prevalence of tobacco consumption and the proportion of subjects with
immunosuppression induced by the human immunodeficiency virus, coupled with
frequent exposure to other risk factors for cancer such as alcohol consumption, the
high prevalence of cancer-associated infectious agents, like human papillomavirus,
hepatitis B viruses and human herpesvirus-8, and environmental exposure to toxins,
such as aflotoxins, all contribute to the cancer’s increasingly high frequency.*

Cancer registration is essential to quantify the burden of disease associated

2

with cancer, but it is particularly difficult to undertake in these countries,? as the
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proportion of cases with access to health services is very low, and death registration
has several limitations, namely underreporting, poor classification of some causes of
death and lack of exhaustive coverage. Nevertheless, since the 1990s there has been
a resurgence of interest in cancer incidence in Africa® and data from cancer registries
from Sub-Saharan Africa have been published.??°

In 2008, age-standardised cancer incidence rates (world reference population)
were estimated to be 124.7 per 100000 females and 115.9 per 100000 males, while
age-standardised mortality rates were 92.8 per 100000 females and 98.1 per 100000
males. In the more developed regions, in the same year, the estimated standardised

incidence and mortality rates were 222.5 and 87.3 per 100000 women, respectively,

and 300.1 and 143.9 per 100000 men, respectively.

Figure 4 depicts estimates for 2008 of incidence and mortality from major type

of cancers in Sub-Saharan Africa.
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Figure 4. Incidence and mortality from major types of cancers in Sub-Saharan Africa, for men (top) and

women (bottom) (2008 estimates).
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In 2008, the four leading cancers among men were prostate cancer, liver
cancer, Kaposi sarcoma and oesophagus cancer (proportional incidences: 14.1, 12.0,
9.1 and 6.6%, respectively); while among women the four leading cancers were cervix,
breast and liver cancers and Kaposi sarcoma (proportional incidences: 24.4, 21.0, 4.9
and 4.0%, respectively). These cancers are also responsible for the highest mortality
burden, accounting together for 43.1% of deaths due to cancer among men and for
50.5% among women. This pattern is explained by the high prevalence of cancer-
associated infectious agents, like human papillomavirus, HIV or hepatitis B virus; but
also by the frequent exposure to other risk factors for cancer, namely alcohol and
environmental toxins.?* Lung was the seventh most common cancer among men,
accounting for 4.9% of all deaths from cancer, with the relatively low frequency in this
setting corresponding to the expected in a region at an early stage of the tobacco

epidemic.*

1.1.2. The epidemiologic transition in Mozambique

Mozambique, a southeast African nation, has a total area of 801590 Km?
distributed by 11 provinces, and a population density of 25.3 inhabitants/Km?. This
former Portuguese colony has a population of 20632434 inhabitants, which has
increased 27.8% between 1997 and 2007. The urban dwellers represent 30.4% of the
population. The female:male ratio is 1.08, and only 4.6% of the population is aged 60
or more years.*"*

Maputo, the capital of the country, hosts 21% of the total urban population. The
southern provinces (Inhambane, Gaza, Maputo province and Maputo City), occupying

the smallest land area (170680 Km?), present the highest demographic density (27.7

inhabitants/Km?), while the Northern provinces of Niassa, Cabo Delgado and Nampula
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present the lowest (20.5 inhabitants/Km?).*® Distinctions in socioeconomic status,
access to education and gender relationships divide the northern, central and southern
parts of Mozambique.® llliteracy rates are very high, especially among women (63.1%
versus 33.2% for women and men respectively),* with rural northern regions having
higher female illiteracy rates and predominance of matrilineal systems, while southern
provinces, where patrilineal descent is common, have lower rates of illiteracy.*

Mozambique is one of the poorest countries in the world, with scarce human
resources and deficient sanitary network coverage.® Industrial and governmental
infrastructures, including health clinics and schools, were devastated by the arm
struggle for independence from Portugal (1964-1974) and the externally financed civil
war (1977-1992).%

Mozambique is still at an early stage of the epidemiologic transition, with an
average life expectancy at birth of 52 years and a mortality rate among children under
five years old of about 95.5 per 1000 live births.** Malaria is the leading cause of death
(29%), followed by HIV/AIDS (27%), perinatal causes (7%), diarrheal diseases (4%),
pneumonia (4%), accidents and external causes (4%), tuberculosis (3%), circulatory
system diseases (3%) and cancers (1%).*° About a third of all deaths attributed to
HIV/AIDS involved tuberculosis as the direct cause of death.*® Mozambique suffers one
of the world’s highest burdens of HIV/AIDS; with the Joint United Nations Programme
on HIV/AIDS (UNAIDS) prevalence estimates ranking Mozambique as the 8" most
HIV-afflicted nation globally.®’

Death registers and autopsy records were used to classify the causes of death
in Maputo City in 1994,% following the methods of the Global Burden of Disease
study.'® Death registration data were available for approximately 86% of the population,
and 68% percent of the registered deaths occurred in hospitals and were therefore
medically certified. Communicable diseases accounted for 65.6% of deaths by defined
causes, non-communicable diseases for 22.6% and injuries for 11.8%. The rankings of
the different causes of death changed with age, with the proportion of deaths due to
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non-communicable diseases increasing with age. In the 15-59 years age group,
tuberculosis was the leading cause of death (10.6% of all registered deaths in this age
group), cerebrovascular disease ranked sixth (3.8%) and hypertension seventh (3.4%),
while in the older age group (60 years or older) cerebrovascular disease became the
leading cause of death (14.5%) and hypertension became the fifth (6.9%). Many
tuberculosis, diarrhoeal diseases and malaria deaths had AIDS as the underlying
cause.*®

Despite underreporting and poor classification of some causes of death, these
data illustrate the burden of malaria and tuberculosis, the emergence of the HIV/AIDS
epidemic, and trends toward increasing of non-communicable diseases, namely
cerebrovascular diseases, among the adult population of Maputo City in 1994.%°

Since then, further evidence has been gathered to support that cardiovascular
risk is increasing among the Mozambicans. One third of adults aged 25 to 64 years are
hypertensive, with only 15% being aware of their condition and half of these receiving
pharmacological treatment.”> Prevalences of obesity and overweight were 6.8% and
11.8%, respectively, among women and 2.3% and 9.4%, respectively, among men.*
National estimates of tobacco consumption, taking into account different forms of

tobacco use and a detailed description of the patterns of consumption, are lacking.

1.2. TOBACCO CONSUMPTION CONTRIBUTION TO THE EPIDEMIOLOGIC TRANSITION

Tobacco consumption was framed as an individual-level disorder, requiring
medical treatment. Both the American Psychiatric Association and the United States
Surgeon General officially established this disease approach by considering tobacco

dependence as a psychiatric diagnosis and as an addiction, respectively.***
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The Diagnostic and Statistical Manual of Mental Disorders, 4™ Edition, Text
Revision (DSM-IV-TR) classification defines nicotine dependence and nicotine
withdrawal, considering tobacco a substance use disorder.* According to this definition
nicotine dependence and withdrawal can develop with use of all forms of tobacco (the
dried leaf of the plant nicotiana tabacum is used for smoking, chewing or snuff) and
with medications (nicotine gum and patch).**

Based on the work of Geoffrey Rose,*™*°

and considering that the risk exposure
distribution in a population depends on contextual conditions,* a population approach
to deal with tobacco consumption was developed. The Rose’s model was important to
understand that the individual determinants of smoking are different from the
population determinants, so that the understanding of differences in the causes of

smoking between populations would help to implement adjusted smoking prevention

and cessation approaches.

1.2.1. Tobacco-related diseases

Smoking is the single greatest cause of avoidable morbidity and mortality
worldwide.*” Estimates of the magnitude of association between tobacco consumption
and several diseases are heterogeneous, which can be explained by several factors,
namely the definition of tobacco consumption (that varies according to type of tobacco,
amount of tobacco smoked, years of smoking, inclusion of current, former or ever
tobacco consumers), the degree of adjustment for potential confounders, and the

populations’ disease risk profiles.
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a) Tobacco consumption and cancer

The relation between tobacco smoking and lung cancer was established since
1950 with the pioneer case-control studies by Doll et al, Wynder et al, Levin et al e
Schrek et al.***! The evidence of the association between tobacco smoking and other
cancers has also accumulated and the International Agency for Research on Cancer
(IARC) progressively recognized the causal relationship between tobacco smoking and
an increasing number of cancers.? Taking into account the vast information available
on smoking-related cancers, summary measures of these associations are described in
Table 1, with pooled relative risks among current smokers ranging from a 50% increase

in the risk of kidney cancer to a nearly 10-fold higher risk of lung cancer.>®

Table 1. Summary measures of the association between manufactured cigarettes consumption and
cancer, by anatomic site.

Tobacco smoking

RR (95% CI)*

Cancer Current smoker Former smoker
Lung 9.0 (6.7, 12.1) 3.8(2.8,5.3)
Larynx 7.0 (3.1, 15.5) 4.6 (3.4, 6.4)
Pharynx 6.8 (2.9, 16.0) 2.3(1.0,5.5)
Upper digestive tract 3.6 (2.6, 4.8) 1.2(0.7,1.9)
Oral cavity 3.4(2.4,4.9) 1.4 (1.0, 2.0)
Lower Urinary Tract 2.8(2.2,35) 1.7 (1.5, 2.0)
Oesophagus 2.5(2.0,31) 2.0(1.8,2.3)
Nasal-sinuses, Nasopharynx 2.0(1.3,2.9) 1.4(1.1,1.8)
Cervix 1.8 (1.5, 2.2) 1.3 (1.1, 1.4)
Pancreas 1.7(15,1.9) 1.2 (1.0, 1.8)
Liver 1.6 (1.3,1.9) 1.5 (1.1, 2.1)
Stomach 1.6 (1.4, 2.0) 1.3 (1.2, 1.5)
Kidney 1.5(1.3,1.7) 1.2 (1.1, 1.4)

* Relative risk with 95% confidence interval

Source: Gandini et al, 2008
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The association between the consumption of oral and nasal forms of tobacco
products (smokeless tobacco) and cancer has also been studied, although less
extensively, and with less consistent results, so that controversy about putative health
consequences of this kind of tobacco product still exists.** Some studies suggest an
increased risk of oropharyngeal, oesophagus, pancreas, larynx, kidney and prostate
cancers among smokeless tobacco users, consistent only for oropharyngeal cancer
(summary OR=1.36, 95% Cl: 1.04-1.37).>* Despite the clearly weaker association
between smokeless tobacco and cancer, compared with tobacco smoking, more data
are needed, namely from investigations conducted in non-western populations where

the exposure to these forms of tobacco use is frequent.

b) Tobacco consumption and cardiovascular diseases

Tobacco smoking is a well established cardiovascular risk factor, associated

with several cardiovascular diseases (Table 2).

Table 2. Association between tobacco smoking and cardiovascular diseases/risk factors.

Tobacco smoking

OR/RR (95% CI)*

Cardiovascular diseases/risk Current smoker Former smoker
factors
Cerebral infarction’(55) 3.6(2.5,5.9) 2.0(1.3,3.2)

Myocardial infarction (56)

Males 3.0(2.8,3.3) 1.6 (1.5, 1.7)
Females 2.9(2.5,3.3) 1.0 (0.9, 1.2)
Peripheral arterial disease (57) 3.0(2.3,3.8) 1.5(1.0,2.1)
Abdominal aortic aneurysm (58) 2.4(1.9,3.0)
Type 2 Diabetes mellitus (59) 1.4 (1.3, 1.6) 1.2(1.1,1.3)

* Odds ratio/relative risk with 95% confidence interval
1 cerebral infarction includes cerebral thrombosis and cerebral embolism
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Despite the existence of data relating smoking consumption with several
cardiovascular diseases, there is a lack of consensus among studies on the magnitude
of association. The relative risk estimates presented in Table 2 are the result of meta-
analyses or other carefully designed and conducted studies. The associations between
tobacco exposure and diseases were assumed to be causal, by each study’s authors,
satisfying several of the Hill criteria for causation.®

Given the high incidence and mortality from cardiovascular diseases, and the
trend toward a higher prevalence of smokeless tobacco consumption observed in the
last decades® it is important to understand the role of this kind of tobacco consumption
in the etiology of cardiovascular diseases. Studies on the association between
smokeless tobacco consumption and cardiovascular diseases generated contradictory
results.®® In one meta-analysis, only an increased risk of death (and not of incidence of
the disease) from myocardial infarction and stroke was observed.®? Whether a similar
effect is present for non-fatal myocardial infarction or stroke is still not clarified, as the
available studies, conducted in western populations, have several limitations, namely

small samples and possible bias due to misclassification of smoking exposure.®

c) Other tobacco-related diseases

Several other diseases are causally associated with tobacco consumption,
namely respiratory diseases (chronic obstructive pulmonary disease, pneumonia,
adverse respiratory effects from in utero to adulthood), adverse reproductive effects
and other highly prevalent conditions such as cataracts, hip fractures, low bone density
or peptic ulcer.®® Tobacco smoking was shown to increase the risk of tuberculosis
infection (summary RR=1.73, 95% CI: 1.46-2.04) and tuberculosis disease (summary
RR ranging from 2.33, 95% Cl: 1.97-2.75 to 2.66, 95% Cl: 2.15-3.28).** This is

particularly important in developing countries, due to the high burden of tuberculosis
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and because the acknowledgement of this relation can have a greater resonance in the
general population than the association with other risks perceived as less likely to

affect most subjects.

1.2.2. The tobacco epidemic

Based on available data on the prevalences of cigarette consumption and
smoking-related mortality in several countries, covering a period of almost 100 years,
Lopez et al proposed a four-stage model of the tobacco epidemic, and in an attempt to
predict tobacco consumption and health-related disorders dynamics.*® The three
variables chosen to define the four stages were:

- prevalence of smoking (regular smoking in the adult population);
- consumption of cigarettes (the amount of cigarettes smoked per adult in a given
period);
- mortality due to smoking (number of deaths attributed to smoking, by age, sex,
and classified cause of death).

Prevalence of smoking and consumption of cigarettes, despite clearly related,
are complementary and useful as indicators of population exposure to tobacco, so both
were included to define the various stages. Lung cancer death rates were used as an
index of total smoking-attributable mortality. As lung cancer maximum death rates have
a lag of 30 to 40 years from the peak in smoking prevalences, this model probably
underestimates smoking-attributable deaths earlier in the epidemic, as there are other
lethal tobacco effects, namely related to major vascular diseases, which may occur

earlier than lung cancer. Figure 5 summarizes the four stages of the tobacco epidemic.
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Figure 5. A model of the cigarette epidemic.
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Stage | is characterized by a very low smoking prevalence, both among men
(<15%) and women (<10% or even <5%), with an also very low per capita consumption
(<500 cigarettes per adult), mostly smoked by men. Smoking is an exception behaviour
of the most educated families. Tobacco-related deaths are not evident until the end of

the first stage, in men. This stage lasts one or two decades.

Stage Il depicts a rapid increase of smoking prevalence among men, peaking at
50-80%, with a lag of one or two decades in women, also with an increase in tobacco
load (between 1000 and 4000 cigarettes per year), mainly among men. Smoking
extends to all socioeconomic groups. Deaths related to tobacco increase at this stage,

mainly among men (male lung cancer rates rise 10-fold). This phase takes two to three

decades.
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In stage lll the prevalence of smoking among women reaches its peak (35-
45%), with an evident age gradient (higher prevalences observed among young
women). Male smoking prevalence begins to decline and, at the end of this stage, the
levels of consumption approach the lower end of the range described in the model
(varying between 3000 and 4000 cigarettes per year among men and between 1000
and 2000 among women). The greater declines in prevalence are observed among the
more educated. At this stage there is a rapid rise in smoking attributable mortality, for
both genders, and smoking becomes a less acceptable social behaviour. This phase

may last for three decades.

In stage 1V: smoking prevalence continues to decline, although slowly, with a
rise in mortality attributable to smoking for both genders, followed by a slow decline

that begins first in men.

The length of each stage is related with tobacco control policies and presence
and quality of information about the hazards of smoking. Another factor determining
tobacco consumption is affordability (defined as cost of cigarettes relative to per capita
income),® explaining, in part, the level of consumption at each stage.

This very general categorization was crucial, as it clearly showed the three- to
four-decade lag between the rise in smoking prevalence and the rise in smoking-
attributable  mortality, strengthening the importance of an early stage

prevention/cessation strategy.
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1.2.2.1. Countries at different stages of the tobacco epidemic

Tobacco is cultivated in many regions around the world and can be legally
purchased in all countries.

Worldwide, 1 billion men and 250 million women smoke tobacco,’® a number
that is projected to increase to 1.6 billion by 2030.%” Slightly over 80% of current
smokers live in low- and middle-income countries. Tobacco currently causes an
estimated 5 million deaths annually (9% of all deaths). This represents 1 million excess
tobacco-related deaths in relation to 1990, with the increase being more pronounced in
developing settings.®® If current smoking patterns continue, by 2030 the global burden
of disease attributable to tobacco will reach 10 million deaths annually, with the
majority in low-income countries.®

Figure 6 depicts smoking prevalence by gender in low- and middle-income

countries.

Figure 6. Smoking prevalence among subjects aged 15 or older, by gender and region (2000

estimates).
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In high-income economies, smoking prevalences are declining. In the United

States, for example, the current prevalence of smoking among adults is half the
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observed in 1965, with little difference between genders.”® Among young men and
women, the frequency of smoking increased through the 1990s but now appears to be
declining.” From 1970 to 2000, the per capita cigarette consumption fell by 14% in
developed countries and rose by 46% in the developing.”

United States and countries from the North of Europe have already reached
Stage IV of the epidemic curve. Southern Europe countries are at Stage lll, some in
transition to Stage IV. Developing countries, namely Asiatic and Latino-American

countries are at Stage I1.”

1.2.2.2. Sub-Saharan Africa and the tobacco epidemic

Africa was first introduced to tobacco in 1560, by Portuguese and Spanish
merchants, and tobacco was already grown by the 1650°s in South Africa, but the use
of tobacco has been relatively uncommon in the continent until recently.”® Cigarette
consumption is on an alarming increase in most Sub-Saharan African countries,” but
accurate information on the prevalence and patterns of use remains scarce.’* Data on
cigarette use cover 68.3% of the African population’® and the comparison of data from
different sources is particularly difficult due to the use of heterogeneous definitions of
tobacco consumption and formats of data presentation.”* Studies on the prevalence of
tobacco consumption in Sub-Saharan Africa often rely on non-representative samples,
not covering both urban and rural populations, and sample sizes range from as few as
33 social service students in Senegal”™ to as many as 30000 in a survey in South
Africa.” National samples are available for few Sub-Saharan countries, namely South
Africa,”®™ Tanzania,®*® Zambia.®* Smoking patterns in Sub-Saharan Africa are
heterogenous, both between and within countries.®? With one exception, among Luo

Kenyans,® the prevalence of tobacco use is higher among males compared to females
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across all countries, irrespective of age and ethnicity.® Males also smoke higher
quantities of tobacco per day than females.®” Despite this fact, cigarette smoking
among women, particularly in developing countries, is increasing.?* There is evidence
that to the tobacco industry, sales of tobacco products to women in developing
countries represent one of the largest product marketing opportunities in the world.®

Tobacco consumption prevalences vary greatly according to ethnicity. Among
Sub-Saharan males, the highest and lowest prevalences of tobacco consumption were
found among Coloured males in South Africa (79%)% and Nigerian undergraduate
students (9%).%” Among females the highest prevalences were recorded among Luo
Kenyans (67%)% and the lowest among Nigerian general medical patients (0.3%).%
Data from Demographic Health Surveys from 14 Sub-Saharan African nations’
revealed different scenarios, with cigarette smoking prevalence among men ranging
from 8.0% to 27.3% in Nigeria and Madagascar, respectively, and among women from
0.1% to 5.9% in Ghana and Namibia, respectively.”

Cross-country analyses showed that males aged between 30 and 49 years
used tobacco more frequently than those younger than 30 years or older than 49 years,
while among females there was a trend toward a steadily increase with age.®” The
onset of tobacco use in Sub-Saharan countries occurred mostly in late adolescence or
early adulthood.®* #

A clear and consistent relation between socioeconomic status and tobacco use
in Sub-Saharan Africa was not found,* although people with higher socioeconomic
status tend to smoke more manufactured cigarettes, and the less educated are

exposed to traditional forms of tobacco use more frequently.”* %

According to the social diffusion theory,*

cigarette smoking would first be
experimented by highly educated and affluent people and subsequently it would difuse
to members of the less privileged classes. This was the experience of most developed
countries.®® Nevertheless, in Sub-Saharan Africa, traditional forms of tobacco were

used centuries before the arrival of western tobacco products, which might partly
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explain why the historical pattern of tobacco diffusion in high-income nations at
advanced stages of the tobacco epidemic does not provide a model to understand the
current consumption patterns in Sub-Saharan countries.®

Findings from studies that made a valuable distinction between urban/rural
location indicated that urban/rural differences were country or tobacco product-
specific.?? For example, in The Gambia, Walraven et al reported that people living in
rural locations smoked more than those living in urban areas,® while in Malawi and
Zambia most smokers lived in urban rather than rural areas.®* According to results from
national surveys, male and female cigarette smokers were more likely to live in cities,
while those living in rural settings were more likely to consume other forms of
tobacco.”

Across the developing world, rural-to-urban migration is probably one of the
most important demographic phenomena at this time. In Sub-Saharan Africa it is
estimated that 35% of the population lived in urban areas in 2005 and that by 2050 this
proportion will have risen to 61%.% This phenomenon will bring about changes in
patterns of tobacco consumption, as it will interfere with affordability, one of the main
determinants of tobacco consumption,® and sociocultural factors. This rural-urban shift
will make smoking more accessible during the early stages of the epidemiological
transition, so that the peak prevalences reached in the third or fourth stages of the
tobacco epidemic, in men and women, respectively, in the high-income countries, will
probably be observed much earlier in the developing settings, in the first or second
stages of the epidemic, and are expected to continue rising.

These findings do indicate that stratification of adult Sub-Saharan African
populations by gender, age, ethnic group, socioeconomic group, urban/rural location
and place of birth/place of residence would be useful to clarify the position of this poor
region of the world in the tobacco epidemic and to identify particularly vulnerable
subgroups within populations, an important task in countries with so scarce health
resources.
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1.3. AIMS

Widespread cigarette smoking will exacerbate worldwide health disparities
between nations, leading to an increasing burden of non-communicable diseases in
countries still facing a high burden due to communicable diseases. The understanding
of the extent, as well as the social, cultural and economical distribution of the problem
in developing countries is essential to develop and monitor control strategies. Given the
concern that tobacco companies are targeting developing countries and females to
compensate for their declining markets in developed nations, and the expected impact
of growing urbanization in the access to different types of tobacco products, namely
manufactured cigarettes, and in the exposure to cultural influences able to shape
consumption patterns, setting-specific data covering all these dimensions are
necessary to develop locally grounded actions on tobacco control in low-income

settings.

The aim of this dissertation was to characterize tobacco consumption in
Mozambique, defining prevalences of different types of tobacco consumption,
according to gender and region and considering the influence of internal migrations.
This objective was accomplished through two manuscripts with the following specific

aims:

1) to describe the use of different types of tobacco (manufactured and hand-rolled
and smokeless tobacco) in the adult Mozambican population, across regions at

different stages of the epidemiologic transition;

2) to assess differences in the patterns of different types of tobacco consumption

according to the place of birth, among dwellers in the capital Maputo City that were
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also born in the capital with those born in other southern or northern regions of

Mozambique, and with inhabitants of the same southern and northern regions.
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ABSTRACT

Objectives: To describe the use of different types of tobacco (manufactured and hand-
rolled cigarettes, and smokeless tobacco) in the adult Mozambican population, across
regions at different stages of the epidemiologic transition.

Methods: A representative sample of 12902 Mozambicans aged 25-64 years was
evaluated in a national household survey conducted in 2003 using a structured
guestionnaire.

Results: The prevalence of current tobacco consumption was 39.9% in men and
18.0% in women. Women consumed predominantly smokeless tobacco (prevalence:
10.1%), especially in the north. Hand-rolled and manufactured cigarettes were the most
frequently consumed among men (prevalences: 18.7% and 17.2%, respectively), the
latter predominantly in the south and urban areas and the former in the north and rural
settings.

Conclusions: The overall tobacco consumption was higher than expected for an
African country at the earlier stages of the tobacco epidemic, mostly due to traditional
forms of consumption. The gender and regional specific patterns of consumption
identified in Mozambique may contribute to the development of culturally adapted and
locally grounded actions for tobacco control, and stress the need of locale-specific

surveillance data and public health action in this field.
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INTRODUCTION

In Sub-Saharan African countries, the increase in incidence and mortality by
smoking-related diseases, mainly cardiovascular disease, cancer and chronic
respiratory disease, currently superimposed on HIV/AIDS, malaria and diarrhoeal
diseases which are still the leading causes of death,* contributes to a “double burden”
of disease in these low income countries? at the early stage of the epidemiologic
transition.?

Tobacco consumption is influenced by factors at the individual and population
level, including demographic, economic, and cultural determinants® but also macro-
level factors such as pressure by the tobacco industry and policies for tobacco
control.>® In the African setting, oppositely to most high income societies, the
consumption of hand-rolled cigarettes and smokeless tobacco is common and likely to
have specific determinants.® With urbanization the traditional forms of tobacco use are

shifting to manufactured cigarettes smoking,'**

which is also expected in Mozambique
where effective anti-tobacco policies still lack.'® **** On the other hand, transnational
tobacco manufacturing and tobacco leaf companies make numerous efforts to resist
global tobacco control, namely by stressing the economic importance of tobacco to the
developing countries that grow it.> ***°

In Mozambique, tobacco production increased from 1500 tons, involving about
6000 producers, in 1997, to 60000 tons, involving about 150000 producers, in 2006,
mostly in the northern provinces.'® From 2008 to 2009 national tobacco production
increased 10.8%, from 62500 to 69300 tons,*’ depicting the need for surveillance of
tobacco consumption in this setting, namely taking into account the regional
epidemiological,®* sociodemographic and cultural heterogeneity.?%3
We aimed to describe the use of different types of tobacco (manufactured and

hand-rolled and smokeless tobacco) in the adult Mozambican population, across

regions at different stages of the epidemiologic transition.
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METHODS

Sample and design

Between September and December 2003, 12902 subjects aged 25 to 64 years
were evaluated in a community-based cross-sectional study, using the sampling frame
of the 1997 census, which was designed to be representative at national and province
levels and by place of residence (urban or rural). Six hundred and four geographical
clusters were selected, among which all the households were listed and 24 randomly
selected and visited. Homeless and people living in collective residential institutions
(e.g. hotels, hospitals, military facilities) were not eligible. All the eligible subjects in the
same household were invited to the study.

Trained interviewers conducted face-to-face interviews in each household.
Given the ethnic and linguistic diversity in Mozambique, all interviewers were able to
correctly speak the predominant languages in the regions where they collected data.
Subjects were evaluated following standardized procedures and using a structured
guestionnaire for assessment of sociodemographic and behavioral factors.

The study protocol was approved by the National Mozambican Ethics

Committee and written informed consent was obtained from all participants.

Variables assessed

Regarding tobacco consumption, participants were asked about the use of any
tobacco product, including manufactured cigarettes, hand-rolled cigarettes and
smokeless tobacco, and were classified according to ever and current tobacco
consumption. Current consumers were asked about the age of their regular
consumption uptake, and further grouped using the age cut-off of 13 (<13 and =213

years) and 18 (<18 and =18 years). Current consumers were also asked about the type
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of tobacco most often consumed, and classified as consumers of manufactured
cigarettes, hand-rolled cigarettes or smokeless tobacco. Only 20 subjects reported
cigar or pipe smoking as the predominant type of tobacco consumed and these
categories were not considered in the analysis by type of tobacco. Manufactured
cigarette smokers were asked about the number of cigarettes smoked in the previous
24 hours and were further grouped according to the frequency of consumption (<5 and
25 cigarettes/day).

For analysis, the 11 provinces from Mozambique were grouped in south
(including the Maputo City, which corresponds to the capital Maputo, Maputo province,
which is the province adjacent to the capital, and Inhambane and Gaza) and north
provinces (Sofala, Manica, Zambézia, Tete, Nampula, Niassa and Cabo Delgado). The
former correspond to less than one quarter of the country area and approximately one
quarter of the population and 6 of the latter were responsible for nearly 100% of the
Mozambican tobacco production in 2008/2009.%" 2!

The classification of the place of residence as urban (in any of the 23 cities and
68 towns) or rural (outside cities or towns) was done in accordance with the 1997
census.”

Education was registered as the highest education level attained and

participants grouped in four categories (<1 year, 1-5 years, 6-7 years, 28 years).

Data analysis

All the analyses were conducted considering the sampling weights and
adjusting for strata and clustering at the primary sampling unit level using Stata,
version 9.2, including 12891 subjects for whom data were available on the
consumption of tobacco and socio-demographic variables (complete data were not
available for only 11 subjects).
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Prevalence estimates with 95% confidence intervals (95%CI) were computed
for different measures of tobacco consumption according to sociodemographic
characteristics. The prevalences of tobacco consumption were georeferenced by
province, using gender-specific quintiles as cut-offs to define the categories for each
variable.

The association between residence at different provinces and tobacco
consumption was quantified through prevalence ratios, crude and adjusted for age,
education and place of residence (urban/rural setting and south/north provinces), using

Poisson regression models.
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RESULTS

Characteristics of the study sample

The population under study was predominantly rural (nearly three quarters).
Most subjects were aged under 45 years (two thirds); about half of women and one
quarter of men had no formal education and less than 5% of women and less than 10%

of men had secondary or higher education (Table 1).

Overall tobacco consumption

The overall prevalence of ever and current tobacco consumption was 20.5%
and 18.0%, respectively, in women, and 46.4% and 39.9%, respectively, in men.

The proportion of current tobacco consumers increased with age among women
(from 6.7% in the age-group 25-34 years to 36.4% in those aged 55 to 64), with no
meaningful variation in men (from 38.4% at ages 25-34 to 42.5% in the age-group 45-
54 years), and decreased with education both in women (from 25.0% in the less
educated to 3.5% in those with = 8 schooling years) and men (from 45.0% to 23.0%,
respectively). These trends were only slightly attenuated after adjustment for the
potential confounding effect of age, education and place of residence (Table 2).

The highest prevalences of current tobacco consumption were observed in the
northern provinces of Nampula (31.7% for women and 46.4% for men) and Cabo
Delgado (23.2% for women and 60.6% for men), and the lowest in the southern
provinces of Maputo City (4.4% for women and 29.0% for men) and Inhambane (7.4%
for women and 24.5% for men) (Figure 1). The association between residence in the
north and tobacco consumption was independent from age, education and dwelling in
an urban or rural setting, stronger in women (prevalence ratio=3.57, 95%CI: 2.70-4.71)

than in men (prevalence ratio=1.39, 95%CI: 1.23-1.57). Independent urban/rural
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differences were also observed in both genders, corresponding to adjusted prevalence

ratios of 1.34 in women and 1.20 in men (Table 2).

Age at regular tobacco consumption uptake

The mean age at regular tobacco consumption uptake was 21.9, 22.2, 24.0 and
24.4 in the age groups 25-34, 35-44, 45-54 and 55-64, respectively. The prevalence of
regular consumption uptake before the ages of 13 and 18 was 4.8% and 27.2%,
respectively, in women, and 4.2% and 22.0%, respectively, in men. There was no
significant variation across sociodemographic characteristics except for higher
prevalences of early uptake in women aged above 34 and lower prevalences of uptake

before 18 years of age in rural women (Table 2).

Consumption of different types of tobacco

Among women, the prevalence of use of the main type of tobacco consumed
ranged from 2.7% for manufactured cigarettes to 10.1% for smokeless tobacco. Both
hand-rolled and manufactured cigarettes were the predominant type consumed by men
(18.7% and 17.2%, respectively) while the prevalence corresponding to smokeless
tobacco was 3.7%. Most manufactured cigarette consumers smoked less than 5
cigarettes per day (Table 3).

Despite the gender differences in the prevalence of consumption, the relation
with sociodemographic variables was similar for hand-rolled and smokeless tobacco,
with differences unlikely to be due to confounding. For smokeless tobacco the
prevalence was approximately 6-fold higher in the older subjects compared to the
younger, regardless of gender, while for hand-rolled cigarettes the association was
weaker among men (prevalence ratio: 1.62 vs. 6.57). A strong independent negative
association with schooling was observed both for smokeless and hand-rolled tobacco,

51



and consumption was higher in northern provinces and in rural settings. A south to
north gradient of hand-rolled and smokeless tobacco use is depicted in Figure 1,
corresponding to adjusted prevalence ratios 2- to 3-fold higher in the north, except for
hand-rolled cigarette smoking that was not observed among women from the south.
The predominance of smokeless tobacco use in rural areas was less pronounced
among women (prevalence ratio=1.31, 95%CI: 0.97-1.78) than in men (prevalence
ratio=2.21, 95%CI: 1.10-4.41), while hand-rolled cigarette smoking was approximately
4-fold more frequent in rural areas regardless of gender (Table 3).

Manufactured cigarette smoking as the main type of tobacco consumption was
more frequent in men (17.2% vs. 2.7%), with much larger differences when smoking of
= 5 cigarettes per day was considered (6.0% vs. 0.3%). The mean number of
manufactured cigarettes smoked per day was 3.0 (95%CI: 2.4-3.7) among women and
5.0 (95%CI: 4.6-5.5) among men. Consumption increased with age among women, up
to 2- to 3-fold higher prevalences in those aged 45-54 years compared with the
younger, while among men it steadily decreased with age, reaching 63% to 66% lower
adjusted prevalences in the older subjects than in the younger. Among women there
was no consistent variation in smoking of manufactured cigarettes with education, but
the daily consumption of = 5 cigarettes was nearly 4-fold more frequent in the more
educated than in those with less than one year of schooling. Among men,
manufactured cigarette smoking increased with education, up to an approximately 70%
higher prevalence in those with 6-7 schooling years compared with the less educated
(Table 3).

As shown in Figure 1, northern women tended to be more often consumers of
manufactured cigarettes, corresponding to an adjusted prevalence ratio of 3.26, but
there were no significant north/south differences in daily smoking of = 5 cigarettes. On
the other hand, among men the prevalences were lower in the northern provinces,

especially for smoking of = 5 cigarettes per day (prevalence ratio=0.41, 95%CI: 0.31-
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0.54). Manufactured cigarette smoking was approximately 50% less frequent in rural

areas, regardless of gender and independently from age, education and province.

53



DISCUSSION

In Mozambique the overall prevalence of tobacco consumption was higher than
expected for an African country at the early stages of the tobacco epidemic. However
hand-rolled and smokeless tobacco accounted for a larger proportion of consumption
than manufactured cigarette smoking. Gender differences were observed in the overall
consumption, but also in the geographical distribution of the main types of tobacco
used. Women consumed predominantly smokeless tobacco especially in the north
while southern and urban men consumed mostly manufactured cigarettes and those
from the north and living in rural areas opted more frequently for hand-rolled cigarettes.

For many sub-Saharan African countries, including Mozambique,
epidemiological data on the prevalence of tobacco consumption are available, showing
that, in African populations, tobacco consumption is higher in men, in rural settings and
in older and less educated people.’® ?*?’ The present study, however, evaluated
subjects aged 25 or more years, had rural populations properly represented, and
assessed the exposure to traditional forms of tobacco consumption, all contributing to
the high prevalences observed when compared with some previous studies from other
African countries, and previous estimates from Mozambique.** *?

The mean age at regular tobacco consumption uptake was the first half of the
third decade in all the age groups, similarly to what was found in Tanzania.®® In
Mozambique regular tobacco consumption uptake before the age of 18 was in
accordance to previous observations in sub-Saharian countries, with prevalences
ranging from 1.5% in Zimbabwe and Nigeria to 34.4% in Cape Town, South Africa.?®*

Differences in socioeconomic status, access to education, language, and
gender relationships distinguish the northern and southern parts of the country® and
are probably responsible for the heterogeneous tobacco consumption prevalences

observed across regions and by gender. In Mozambique, women are less financially

secure than men, earning 18% of the typical salary among the male population. This
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financial dependence on men is exacerbated by low rates of secondary school
completion among females, low incomes for women in rural areas, and limited
employment choices for uneducated individuals other than subsistence agriculture and
trading.?* In the rural Northern provinces of Mozambique matrilineal systems, with high
female illiteracy rates (85-88%) predominate; while in the southern provinces, where
patrilineal descent is common, women had lower rates of illiteracy (48%-77%) and a
greater access to radio, television, newspapers and health information.? Differences in
religion are also observed across Mozambican regions; the majority of people in the
south are Christian while the north is populated by a large percentage of Muslims.*

The north/south heterogeneity in tobacco consumption patterns is also clear
when considering the main type of tobacco consumed. Both hand-rolled and
smokeless tobacco consumption were predominant in the north, probably due to the
proximity to the production as nearly 100% of the tobacco production in Mozambique is
concentrated in 5 of the 6 northern provinces.'” Some authors suggested that living in a
growing tobacco region makes smoking an acceptable practice and probably women
from the north are exposed to an environment that facilitates tobacco uptake, making
them vulnerable to shift the consumption from traditional types, mainly smokeless
tobacco, to manufactured tobacco.® On the other hand, the northern province of Cabo
Delgado has virtually no industrialized tobacco production and ranks among the
regions with the highest prevalences of consumption, mainly of manufactured
cigarettes, for which cultural and sociodemographic factors such as a lower prevalence
of illiteracy and a smaller proportion of people below the first quintile of wealth® may
account. The lower consumption of manufactured cigarettes in the north and its
predominance in the south and urban regions may reflect an easier access to
manufactured cigarettes in these regions, probably driven by the higher earnings in this
region and a trend towards western lifestyle habits.

A limitation of the present study is that consumption of different types of tobacco
could only be assessed as the most frequently consumed type of tobacco. Therefore,
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the prevalences of consumption of each type of tobacco are underestimated to an
extent that is difficult to predict, and no conclusions can be drawn regarding the
consumption of more than one type of tobacco simultaneously. However, our results
provide valid estimates of the patterns of exposure to different types of tobacco as the
form of tobacco use reported is the most frequent. Furthermore, the overall
consumption estimates are not biased. Given the interpretation of the gender- and
region-specific patterns of consumption based on affordability and access to the
different types of tobacco as well as on cultural factors, we do not expect a meaningful
overlap between different forms of tobacco use that could render the observed
associations null.

Considering all the data provided by our study, namely the prevalence of
consumption of different types of tobacco, and the amount of manufactured cigarettes
consumed, Mozambique fits the tobacco epidemic stage 11,2 with a prevalence of
tobacco consumption of 39.9% in men and 18.0% in women. Among manufactured
cigarette smokers the great majority are light consumers, as was observed in previous
studies in Sub-Saharan countries.’” ?® Smokers typically increase consumption with
increasing disposable income and therefore this low consumption is probably the result
of low affordability.®® The small difference between ever and current tobacco
consumption prevalences, representing a low proportion of ex-smokers, is again
consonant with stage 2 of the tobacco epidemic curve.® The historical pattern of
tobacco diffusion in high-income nations at advanced stages of the tobacco epidemic
does not provide a model to understand the current consumption patterns in
Mozambique,27 where, as in other Sub-Saharian countries, there are two main types of
tobacco consumption: manufactured and traditional forms. Considering the
manufactured cigarette smoking pattern alone, Mozambique fits stage 1 of the tobacco
epidemic, with a prevalence of 17.2% in men, and a clear association with younger
ages and higher education, replicating the experience of most developed nations,®
while among women the prevalence of manufactured cigarettes smoking is very low
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(2.7%), with no meaningful variation across education groups. The higher use of
tobacco by low educational groups in Mozambique, mainly due to the predominance of
the traditional forms of tobacco consumption, contrasts with the experience of most
developed countries, where tobacco use emerged earliest among the more educated
population.?

Cultural and social patterns of tobacco use in Mozambique do not clearly mirror
past patterns in more-developed countries,?” but these results raise concern namely
because Mozambique signed but did not yet ratify the Framework Convention on
Tobacco Control, in effect since February 2006." The lack of a clear policy for tobacco
control, the weak government restrictions on tobacco use or sales and the economic
increasing interest of tobacco international companies makes Mozambique a
vulnerable country to the expansion of this market.’® The very low prevalence of
manufactured cigarettes smoking in women should not encourage complacency as
there is evidence that the tobacco companies are increasing their targeting of women
in developing countries.?® On the other hand, tobacco consumption in women, mainly
those living in the North, is locally acceptable, making them potential new consumers of
manufactured cigarettes.

In conclusion, our results show that the positioning of Mozambique in the frame
of the tobacco epidemic needs to take into account both manufactured cigarette
smoking and traditional forms of tobacco consumption, which contribute largely to
tobacco exposure in this setting. The gender and regional specific patterns of
consumption may contribute to the development of culturally adapted and locally
grounded actions for tobacco control in Mozambique, and stress the need of locale-

specific surveillance data and public health action in this field.
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Table 1. Socio-demographic characteristics of the participants.

Women (n=7848)

Men (n=5043)

n

Unweighted Weighted

n

Unweighted Weighted

% * % * % * % *
Province
Maputo city T 724 9.2 6.0 393 7.8 4.7
Maputo province t 624 8.0 6.8 308 6.1 4.6
Gaza t 897 11.4 6.3 358 7.1 35
Inhambane t 847 10.8 10.5 387 7.7 6.8
Sofala 657 8.4 5.9 480 9.5 6.5
Manica 1 628 8.0 5.6 422 8.4 5.6
Tete 668 8.5 8.3 448 8.9 8.1
Zambézia 689 8.8 14.5 613 12.2 20.0
Nampula 885 11.3 21.6 685 13.6 23.7
Cabo Delgado t 665 8.5 9.7 558 111 12.1
Niassa t 564 7.2 4.7 391 7.8 4.5
Urban/rural region
Urban 2871 36.6 29.2 1696 33.6 26.0
Rural 4977 63.4 70.8 3347 66.4 74.0
Age (years)
25-34 3151 40.2 40.9 1800 35.7 36.3
35-44 2116 27.0 26.1 1397 27.7 275
45-54 1607 20.5 20.6 1088 21.6 21.1
55-64 974 12.4 12.3 758 15.0 15.1
Education (years) §
<1 3940 50.3 54.5 1132 22.5 26.1
1-5 3124 39.9 37.7 2802 55.6 55.2
6-7 501 6.4 5.0 656 13.0 11.7
28 269 34 2.7 448 8.9 7.0

* within each variable the sum of the proportions may not be 100% due to rounding;

1 southern provinces;

I northern provinces;

§ the sum of the number of participants in each category is lower than 7848 for women and 5043 for men

due to missing data.
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Table 2. Prevalence of current tobacco consumption and regular tobacco consumption uptake below the ages of 13 and

18, according to socio-demographic variables, by gender.

Regular tobacco consumption uptake

Current tobacco consumption

below the age of 13

below the age of 18

Women

All participants
Age (years)
25-34
35-44
45-54
55-64
Education (years)
<1
1-5
6-7
=8
South/north province
South
North
Urban/rural setting
Urban
Rural

Men

All participants
Age (years)
25-34
35-44
45-54
55-64
Education (years)
<1
1-5
6-7
=8
South/north province
South
North
Urban/rural setting
Urban
Rural

Prevalence Prevalence Prevalence

Prevalence ) Prevalence . Prevalence .

Ratio * Ratio * Ratio *
(95%CI) T (95%ClI) T (95%Cl) T (95%ClI) t (95%ClI) t (95%ClI) +
18.0 (16.4-19.6) 4.8 (3.2-6.4) - 27.2 (24.2-30.4) -

6.7 (5.3-8.1) 1 [reference] 1.7 (0.2-3.3) 1 [reference] 25.1 (16.8-33.4) 1 [reference]
16.5 (14.4-18.6) 2.52 (2.06-3.08) 4.6 (1.9-7.2) 2.64 (1.09-6.39) 26.6 (20.2-33.0) 1.05 (0.70-1.56)
31.3 (28.0-34.7) 4.27 (3.45-5.28) 5.2 (2.6-7.9) 3.00 (1.12-8.02) 28.4 (22.7-34.2) 1.03 (0.69-1.64)
36.4 (32.1-40.6) 4.94 (3.91-6.24) 6.3 (2.2-10.4) 3.57 (1.28-9.99) 27.7 (20.6-34.7)  0.99 (0.66-1.47)
25.0 (22.6-27.3) 1 [reference] 5.1 (3.2-7.0) 1 [reference] 29.5 (25.6-33.3) 1 [reference]
11.0 (9.4-12.6) 0.73 (0.62-0.85) 3.9(1.1-6.7) 0.92 (0.42-2.05) 20.9 (14.8-27.0) 0.68 (0.48-0.96)

3.4 (1.8-5.0) 0.48 (0.29-0.80) 4.9 (0.0-14.4) 1.30 (0.13-12.56) 18.1 (1.3-34.8) 0.47 (0.18-1.26)

3.5 (0.8-6.3) 0.42 (0.19-0.95) 22.5(0.0-45.9) 0.55 (0.18-1.69)

5.9 (4.3-7.5) 1 [reference] 5.2 (0.6-9.8) 1 [reference] 27.3(17.3-37.2) 1 [reference]
23.1(20.9-25.2) 3.57 (2.70-4.71) 4.7 (3.0-6.4) 0.97 (0.35-2.66) 27.2 (24.0-30.5) 0.96 (0.63-1.44)
10.6 (7.9-13.4) 1 [reference] 3.4 (1.2-5.7) 1 [reference] 34.0 (25.7-42.3) 1 [reference]
21.0 (19.0-23.0) 1.34 (1.07-1.69) 5.1 (3.2-7.0) 1.45 (0.67-3.18) 25.8 (22.6-28.9)  0.70 (0.53-0.94)
39.9 (38.0-41.8) 4.2 (2.9-5.5) 22.0 (19.8-24.1)

38.4 (35.2-41.6) 1 [reference] 4.6 (2.5-6.8) 1 [reference] 20.9 (17.3-24.5) 1 [reference]
39.1 (36.0-42.2) 1.03 (0.92-1.14) 3.5(1.6-5.4) 0.80 (0.43-1.47) 23.8 (19.5-28.2) 1.14 (0.88-1.47)
42.5 (38.9-46.2) 1.08 (0.96-1.22) 2.9 (3.8-5.4) 0.60 (0.22-1.58) 20.3 (15.6-25.0) 0.94 (0.70-1.28)
41.3 (36.8-45.9) 1.04 (0.90-1.21) 6.6 (2.5-10.6) 1.29 (0.61-2.74) 23.7 (17.8-30.0) 1.08 (0.80-1.46)
45.0 (41.7-48.3) 1 [reference] 5.8 (3.0-8.7) 1 [reference] 22.9 (18.0-27.8) 1 [reference]
41.1 (38.7-43.5) 0.95 (0.88-1.04) 3.5(2.2-4.8) 0.65 (0.35-1.23) 22.4 (19.3-25.5) 0.96 (0.72-1.28)
33.6 (29.6-37.5) 0.84 (0.73-0.98) 5.0 (0.0-10.1) 1.00 (0.27-3.68) 18.4 (11.7-25.2)  0.77 (0.47-1.26)
23.0 (18.1-28.0) 0.61 (0.48-0.77) 0.7 (0.0-2.2) 0.15 (0.02-1.20) 19.1 (8.2-30.0) 0.78 (0.41-1.51)
28.3 (25.3-31.3) 1 [reference] 3.7 (1.8-5.6) 1 [reference] 20.9 (16.2-25.6) 1 [reference]
42.7 (40.5-45.0) 1.39 (1.23-1.57) 4.3 (2.8-5.7) 0.98 (0.50-1.94) 22.2 (19.8-24.6) 1.06 (0.82-1.39)
30.8 (27.7-33.9) 1 [reference] 3.0(0.8-5.2) 1 [reference] 22.9 (17.8-27.9) 1 [reference]
43.1 (40.8-45.4) 1.20 (1.07-1.34) 4.5 (3.0-6.0) 1.44 (0.54-3.82) 21.7 (19.4-24.1)  0.89 (0.68-1.16)

* adjusted for age (categorical: 25-34, 35-44, 45-54, 55-64 years), education (categorical: <1, 1-5, 6-7, 28 years);
south/north province and urban/rural setting;

1 95% confidence interval,

I adjusted for age (categorical: 25-34, 35-44, 45-54, 55-64 years), education (categorical: <1, 1-5, 26 years);
south/north province and urban/rural setting.
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Table 3. Prevalence of current consumption of different types of tobacco* according to socio-demographic variables, by gender.

Manufactured cigarettes

Any consumption

2 5 cigarettes/day

Hand-rolled cigarettes

Smokeless tobacco

Prevalence Prevalence Prevalence Prevalence
Prevalence . Prevalence . Prevalence . Prevalence .
Ratio T Ratio t Ratio T Ratio T
(95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%ClI) (95%CI) (95%CI)
Women
All participants 2.7 (1.9-3.4) 0.3 (0.2-0.5) 5.0 (4.2-5.9) 10.1 (8.8-11.4)
Age (years)
25-34 1.7 (1.1-2.3) 1 [reference] 0.2 (0.1-0.4) 1 [reference] 1.5(0.8-2.2) 1 [reference] 3.4 (2.4-4.4) 1 [reference]
35-44 3.4(2.3-45) 2.02(1.31-3.13) 0.4 (0.1-0.7) 2.00 (0.75-5.34) 4.4 (3.3-5.5) 3.05 (1.94-4.78) 8.7 (7.0-10.4)  2.55(1.95-3.34)
45-54 4.0(2.2-5.8) 2.35(1.48-3.75) 0.5(0.0-1.0) 3.08 (0.75-12.67) 9.1 (7.2-10.9) 5.34 (3.30-8.63) 17.9 (15.0-20.8) 4.61 (3.41-6.23)
55-64 2.2(0.7-3.6) 1.35(0.64-2.83) 0.3(0.0-0.7)  2.18 (0.40-11.90) 11.3(8.4-14.1) 6.57 (3.97-10.86) 22.5(18.7-26.3) 5.73 (4.10-8.01)
Education (years)
<1 3.0(1.9-4.2) 1 [reference] 0.2 (0.0-0.4) 1 [reference] 7.5 (6.1-8.9) 1 [reference] § 14.1 (12.2-16.0) 1 [reference] §
1-5 2.1(1.3-2.8) 0.76 (0.48-1.21) 0.3 (0.1-0.6) 1.33 (0.51-3.47) 24 (1.7-3.1) 0.65 (0.47-0.90) 6.5 (5.2-7.7) 0.75 (0.61-0.93)
6-7 24(1.1-3.6) 1.03(0.50-2.11) 1.2(0.3-2.1) 3.88(1.26-11.93) 0.5(0.3-1.2) 0.37 (0.08-1.73) 0.5(0.1-1.1) 0.07 (0.02-0.24)
28 3.5(0.8-6.3) 1.22(0.48-3.12) 1.5(0.0-3.7) 3.76 (0.77-18.23)
South/north province
South 1.2 (0.6-1.8) 1 [reference] 0.5(0.1-1.0) 1 [reference] 0.0 (0.0-0.00) 1 [reference] 4.6 (3.1-6.2) 1 [reference]
North 3.3(2.2-4.3)  3.26 (1.90-5.56) 0.3(0.1-0.4) 0.92 (0.41-2.07) 7.2(5.9-8.4) 230.46 (32.05-1657.26)  12.4 (10.7-14.2) 2.40 (1.69-3.42)
Urban/rural region
Urban 3.6 (2.0-5.2) 1 [reference] 0.8 (0.3-1.3) 1 [reference] 1.0 (0.4-1.6) 1 [reference] 6.1 (4.3-7.8) 1 [reference]
Rural 2.3(1.4-3.1) 0.51(0.27-0.95) 0.1 (0.0-0.2) 0.23 (0.10-0.54) 6.7 (5.5-7.9) 4.08 (2.11-7.88) 11.8 (10.1-13.5) 1.31(0.97-1.78)
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Manufactured cigarettes

Any consumption

2 5 cigarettes/day

Hand-rolled cigarettes

Smokeless tobacco

Prevalence Prevalence Prevalence Prevalence
Prevalence . Prevalence . Prevalence . Prevalence .
Ratio T Ratio t Ratio T Ratio T
(95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%ClI) (95%CI) (95%CI)
Men
All participants 17.2 (15.6-18.8) 6.0 (5.2-6.9) 18.7 (16.7-20.7) 3.7 (2.9-4.6)
Age (years)
25-34 22.9 (20.1-25.8) 1 [reference] 6.6 (5.2-8.0) 1 [reference] 14.1 (11.6-16.7) 1 [reference] 1.2 (0.4-1.9) 1 [reference]
35-44 17.8 (15.2-20.3) 0.76 (0.63-0.91) 7.4 (5.8-9.0) 1.06 (0.79-1.43) 19.0 (15.9-22.1) 1.38 (1.13-1.68) 1.9 (0.9-3.0) 1.70 (0.76-3.80)
45-54 13.7 (11.3-16.1) 0.61 (0.49-0.75) 5.7 (4.1-7.4) 0.84 (0.58-1.20) 21.3 (18.2-24.5) 1.43 (1.18-1.73) 7.1(4.9-9.3) 5.54(3.05-10.07)
55-64 7.2 (4.4-10.0) 0.34 (0.23-0.50) 25(1.4-3.5) 0.37 (0.24-0.57) 25.5(21.4-29.6) 1.62 (1.31-2.01) 8.4 (5.6-11.2) 6.09 (2.96-12.50)
Education (years)
<1 10.3 (7.7-12.8) 1 [reference] 2.6 (1.5-3.8) 1 [reference] 27.9 (24.3-31.6) 1 [reference] 6.2 (4.4-8.0) 1 [reference] §
1-5 18.1 (16.1-20.0) 1.55 (1.22-1.96) 6.5 (5.4-7.6) 1.79 (1.16-2.76) 19.1 (16.8-21.4) 0.80 (0.69-0.92) 3.7 (2.6-4.9) 0.78 (0.51-1.20)
6-7 26.5(22.5 (30.5) 1.71(1.30-2.25) 9.6 (7.1-12.1)  1.75(1.04-2.95) 6.8 (4.1-9.4) 0.41 (0.28-0.60) 0.3 (0.1-0.7) 0.08 (0.02-0.35)
28 20.9 (15.9-25.9) 1.26 (0.86-1.83) 9.1(5.8-12.4) 1.38(0.70-2.73) 2.0 (0.1-3.8) 0.16 (0.06-0.39)
South/north province
South 21.4 (18.8-23.8) 1 [reference] 13.4 (11.2-15.6) 1 [reference] 5.0 (3.4-6.5) 1 [reference] 1.5(0.3-2.8) 1 [reference]
North 16.2 (14.2-18.1) 0.87 (0.74-1.03) 4.2 (3.3-5.2) 0.41 (0.31-0.54) 22.1 (19.6-24.5) 3.25(2.42-4.37) 4.2 (3.2-5.2) 2.41 (1.03-5.61)
Urban/rural region
Urban 25.3 (22.4-28.2) 1 [reference] 12.0 (9.9-14.0) 1 [reference] 4.2 (2.9-5.4) 1 [reference] 1.3 (0.5-2.1) 1 [reference]
Rural 14.3 (12.5-16.2) 0.64 (0.51-0.79) 3.9(3.1-4.8) 0.46 (0.32-0.66) 23.8 (21.4-26.3) 3.64 (2.66-4.99) 4.6 (3.5-5.7) 2.21 (1.10-4.41)

* main type of tobacco consumed,;

1 adjusted for age (categorical: 25-34, 35-44, 45-54, 55-64 years), education (categorical: <1, 1-5, 6-7, 28 years), south/north province and urban/rural setting;
T 95% confidence interval;

§ adjusted for age (categorical: 25-34, 35-44, 45-54, 55-64 years), education (categorical: <1, 1-5, 26 years), south/north province and urban/rural setting.
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Figure 1. Prevalence of current tobacco consumption in different provinces of Mozambique, by gender.
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2.2. Changing patterns of tobacco consumption in Mozambique:

evidence from internal migration to the country capital
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ABSTRACT

Background: The capital of Mozambique, Maputo, hosts a high proportion of internal
migrants and contrasts with the rest of the country regarding sociodemographic
characteristics of the population and patterns of tobacco exposure. We conducted a
migrants study to compare the prevalence of manufactured cigarettes smoking and
traditional forms of tobacco use between the capital city dwellers that were also born in
Maputo City (MC/MC) with those born in southern (SP/MC) or northern (NP/MC)
provinces, and with inhabitants in the same southern (SP) and northern regions (NP).
Methods: A representative sample of 12902 Mozambicans aged 25-64 years was
evaluated in a national household survey conducted in 2003. We computed age- and
education-adjusted prevalence ratios (PR) with 95% confidence intervals (95%CI)
using Poisson regression.

Results: The prevalence of any type of tobacco consumption among Maputo City
inhabitants born in other southern or northern provinces contrasted with those
observed in the locally born (SP/MC vs. MC/MC — men: PR=0.61, 95%CI: 0.44-0.85;
women: PR=0.38, 95%Cl: 0.18-0.79; NP/MC vs. MC/MC — men: PR=0.66, 95%CI:
0.34-1.29; women: PR=4.56, 95%CI: 1.78-11.69) and resembled those of the
inhabitants of their provinces of origin. More dramatic changes were observed for
traditional forms of tobacco use among men, which were seldom consumed in Maputo
City, in stark contrast with other provinces.

Conclusions: Setting-specific factors related to cultural background, affordability and
availability of different types of tobacco are strong determinants of tobacco
consumption patterns in urban Mozambique and need to be considered when

developing strategies to tackle the progression of the tobacco epidemic.
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INTRODUCTION

The patterns of tobacco consumption are shaped by demographic, economic,
and cultural determinants’ as well as by the tobacco industry pressure and the
enforcement of measures for controlling tobacco exposure®> which operate to different
extents in specific settings and phases of the tobacco epidemic.

Transnational tobacco manufacturing and tobacco leaf companies make
numerous efforts to resist global tobacco control, namely by stressing the economic

2. 67 and effective anti-

importance of tobacco to the developing countries that grow it,
tobacco policies still lack in many developing countries. Specifically in Mozambique, a
country that signed but did not yet ratify the Framework Convention on Tobacco
Control,® tobacco production increased recently, from 1500 tons, involving about 6000
producers, in 1997, to 60000 tons, involving about 150000 producers, in 2006, mostly
in the northern provinces.®

In the African setting, oppositely to most high income societies, the
consumption of hand-rolled cigarettes and smokeless tobacco is common,*® but
urbanization is driving a shift from the consumption of traditional forms of tobacco to
manufactured cigarettes smoking.'**? This is also expected in Mozambique where we
recently showed that the overall tobacco consumption was higher than expected for an
African country at the early stages of the tobacco epidemic, with hand-rolled and
smokeless tobacco consumption being more frequent than manufactured cigarettes
smoking. A gender-specific geographical distribution of the patterns of tobacco use was
also observed, with women consuming predominantly smokeless tobacco, especially in
the north, while southern and urban men consumed mostly manufactured cigarettes
and those from the north and living in rural areas opted more frequently for hand-rolled
cigarettes.®

Therefore, we hypothesized that among the dwellers in each Mozambican

region there will be differences in the patterns of consumption according to the place of
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birth, and tested this hypothesis with a migrants study design. We aimed to compare
the prevalence of manufactured cigarettes smoking and traditional forms of tobacco
use between dwellers in the capital Maputo City that were also born in the capital with
those born in other southern or northern regions of Mozambique, and with inhabitants

of the same southern and northern regions.
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METHODS

Study design

Between September and December 2003, 12902 subjects aged 25 to 64 years
were evaluated in a community-based cross-sectional study, using the sampling frame
of the 1997 census, which was designed to be representative at national and province
levels and by place of residence (urban or rural). Six hundred and four geographical
clusters were selected, and among each of them all the households were listed and 24
randomly selected and visited. Homeless and people living in collective residential
institutions (e.g. hotels, hospitals, military facilities) were not eligible. All the eligible
subjects in the same household were invited to the study.

Trained interviewers conducted face-to-face interviews in each household.
Given the ethnic and linguistic diversity in Mozambique, all interviewers were able to
correctly speak the predominant languages in the regions where they collected data.
Subjects were evaluated following standardized procedures and using a structured

guestionnaire for assessment of sociodemographic and behavioral factors.

Data collection and analysis

Regarding tobacco consumption, participants were asked about the use of any
tobacco product, including manufactured cigarettes, hand-rolled cigarettes and
smokeless tobacco. Current tobacco consumers were asked about the type of tobacco
most often consumed, and classified as consumers of manufactured cigarettes or
traditional forms of tobacco consumption (hand-rolled cigarettes or smokeless
tobacco). Only 20 subjects reported cigar or pipe smoking as the predominant type of
tobacco consumed and these categories were not considered in the analysis by type of

tobacco.

73



The classification of the place of residence as urban (in any of the 23 cities and
68 towns) or rural (outside cities or towns) was done in accordance with the 1997
census.™

Education was registered as the highest education level attained and
participants grouped in four categories (<1 year, 1-5 years, 6-7 years, 28 years).

In Mozambique there is a clear north/south gradient in the patterns of exposure
to tobacco.'® Maputo City, which corresponds to the capital Maputo, is the only of the
11 provinces hosting a high proportion of internal migrants (Table 1) and depicting the
strongest contrasts with the rest of the country in terms of sociodemographic
characteristics (Table 1) and smoking habits of the population.*® Therefore, for analysis
we grouped participants according to the place of residence as shown in Figure 1:
Maputo City (1162000 inhabitants in 633 km?); other southern provinces (3561000
inhabitants in 170283 km?): northern provinces (13789000 inhabitants in 629276
km?)." The dwellers in the country capital were further classified according to their
place of birth: Maputo City, other southern provinces; northern provinces.

We computed age- and education-adjusted prevalences and prevalence ratios
with 95% confidence intervals (95%CI) using logistic and Poisson regression models,
respectively, for overall tobacco consumption and for the types of tobacco consumed
more often (manufactured cigarettes and traditional forms of tobacco use). All the
analyses were conducted considering the sampling weights and adjusting for strata
and clustering at the primary sampling unit level using Stata, version 9.2, including
12891 subjects for whom data were available on the consumption of tobacco and
sociodemographic variables (complete data were not available for only 11 subjects).

The study protocol was approved by the National Mozambican Ethics

Committee and written informed consent was obtained from all participants.
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RESULTS

Characteristics of the study sample

Among the dwellers in Maputo City, nearly three quarters were born in other
provinces, predominantly from the south, but more than 90% were already living in
Maputo five years before the present survey. On the other hand, less than 10% of the
inhabitants of southern provinces and less than 5% of those living in the north were
born in other regions. Maputo City is an exclusively urban area, and the proportion of
subjects living in rural settings was higher in the northern provinces (approximately
three quarters) than in the southern ones (approximately three fifths) (Table 1).

Most subjects were aged less than 45 years (two thirds) with no meaningful
differences by region, except for a higher proportion of older subjects among those
living outside Maputo City. Overall, about half the women and one quarter of men had
no formal education and less than 5% of the women and less than 10% of men had
secondary or higher education. The proportion of subjects with the lowest education
levels gradually increased from Maputo City (15.2% among women versus 3.0%

among men) to the north (59.4% among women versus 25.1% among men) (Table 1).

Tobacco consumption according to internal migration to the country capital

The prevalence estimates for overall tobacco consumption and types of tobacco
consumed more frequently for Maputo City dwellers, according to place of birth
[Maputo City dwellers born in Maputo City (MC/MC), other southern provinces (SP/MC)
or northern provinces (NP/MC)], and for the inhabitants in the other southern (SP/SP)
and northern provinces (NP/NP) are presented in Table 2, and Figure 2 depicts the

corresponding prevalence ratios using MC/MC as reference.
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Among women, Maputo City dwellers born in other southern provinces had a
lower prevalence of tobacco consumption than those born in Maputo City (SP/MC
versus MC/MC, adjusted prevalence ratio=0.38, 95%CI: 0.18-0.79), which was lower
but not significantly different from the observed in the inhabitants of the other southern
regions (SP/MC versus SP/SP: adjusted prevalence ratio=0.53, 95%CI: 0.25-1.13).
These differences are due mainly to a similar pattern of manufactured cigarettes
smoking between Maputo City dwellers born in other southern provinces and
inhabitants of those provinces (SP/MC versus SP/SP, adjusted prevalence ratio=1.63,
95%CI: 0.50-5.26), since the latter present much lower prevalences than the Maputo
City dwellers born in the capital (SP/SP versus MC/MC, adjusted prevalence
ratio=0.16, 95%CI: 0.07-0.38). Regarding traditional forms of tobacco use, the
prevalences were not significantly different between Maputo City dwellers born in
Maputo City or in the other southern provinces (SP/MC versus MC/MC, adjusted
prevalence ratio=1.66, 95%CI. 0.31-8.93), as among the latter the prevalence was
three-fold lower than in southern provinces dwellers (SP/MC versus SP/SP, adjusted
prevalence ratio=0.33, 95%CI: 0.12-0.88). The prevalence of tobacco consumption
was higher in women living in Maputo City that were born in the north than in those
born in Maputo City (NP/MC versus MC/MC, adjusted prevalence ratio=4.56, 95%CI:
1.78-11.69), and the same was observed for the traditional forms of tobacco use
(NP/MC versus MC/MC, adjusted prevalence ratio=12.21, 95%CI: 1.05-141.79).
Although overall tobacco consumption in Maputo City dwellers born in the north was
not significantly different from the observed in the northern provinces (NP/MC versus
NP/NP, adjusted prevalence ratio=2.07, 95%CI: 0.84-5.10), manufactured cigarettes
smoking was more frequent (NP/MC versus NP/NP, adjusted prevalence ratio=6.14,
95%CI: 1.84-20.50) and the traditional forms were used less often (NP/MC versus
NP/NP, adjusted prevalence ratio=0.87, 95%CI: 0.83-0.92).

Among men, the prevalence of tobacco consumption (all types) in Maputo City
dwellers born in other southern provinces was lower than in those born and living in
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Maputo City (SP/MC versus MC/MC, adjusted prevalence ratio=0.61, 95%CI: 0.44-
0.85), but similar to the observed in inhabitants of the remaining southern regions
(SP/MC versus SP/SP, adjusted prevalence ratio=0.93, 95%CI: 0.72-1.20). No
significant differences between these groups were observed for manufactured
cigarettes smoking (SP/MC versus MC/MC, adjusted prevalence ratio=0.85, 95%ClI:
0.61-1.18; SP/MC versus SP/SP, adjusted prevalence ratio=1.20, 95%CI: 0.90-1.58),
but no traditional forms of tobacco use were observed among men born and living in
Maputo City while those born in the southern provinces and then moving to Maputo
City were less likely to report the use of hand-rolled or smokeless tobacco as the type
of tobacco more frequently consumed (SP/MC versus SP/SP, adjusted prevalence
ratio=0.14, 95%CI: 0.02-0.97). The prevalence of use of any type of tobacco in Maputo
City dwellers born in the northern provinces was not significantly different from the
observed in subjects born and living in Maputo City (NP/MC versus MC/MC, adjusted
prevalence ratio=0.66, 95%CI: 0.34-1.29) or in the northern provinces inhabitants
(NP/MC versus NP/NP, adjusted prevalence ratio=0.66, 95%CI: 0.36-1.20), and the
same was observed for manufactured cigarettes smoking (NP/MC versus MC/MC,
adjusted prevalence ratio=0.80, 95%CI: 0.39-1.63; NP/MC versus NP/NP, adjusted
prevalence ratio=1.30, 95%CI: 0.66-2.53). However, the prevalence of traditional forms
of tobacco use in Maputo City dwellers born in the northern provinces and in those
born in Maputo City was 0%, in stark contrast with the high consumptions in the

northern provinces (adjusted prevalence=25.6%).
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DISCUSSION

Among Maputo City inhabitants there were important differences in the patterns
of tobacco consumption according to the place of birth. Prevalences of manufactured
cigarettes smoking in subjects born in other southern provinces or in the north of the
country tended to depart from the observed in the locally born and resembled more
closely the observed in inhabitants of their provinces of origin. More dramatic changes
in the patterns of consumption with migration were observed regarding the exposure to
traditional forms of tobacco use among men, which were virtually not referred as the
main type of tobacco consumed, in stark contrast with the observed in the inhabitants
of other provinces.

Migrant studies have generally supported the role of environmental exposures
as determinants of chronic conditions, namely oncologic and cardiovascular, or
infectious diseases,*®*?° by showing changes in their frequency among migrant
populations towards the observed in the host settings. The evidence provided by
studies focusing on the patterns of disease according to migration status is based on
the assumption that changes in the rates of the diseases within one or two generations
are predominantly explained by variation in the individual exposure to disease

21

determinants,” which is supported by migrant studies specifically addressing the

changes in behaviours, such as diet or tobacco consumption.*%°

Place of birth and place of residence are predictors of both health exposures
and outcomes,® and the characterization of the patterns of change in exposure to risk
factors for chronic diseases according to internal migrations, namely from rural to urban
areas (in Sub-Saharan Africa it is estimated that 35% of the population lived in urban
areas in 2005 and that by 2050 this proportion will have risen to 61%?27), may support
locally grounded public health interventions. Luo tribe members moving from rural land

in western Kenya to urban Nairobi, displayed an increase in mean systolic blood

pressure after migration, and exhibited a greater prevalence of hypertension, than tribe
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members who did not migrate.?® Similarly, migrants moving from southwestern rural
China to the urban area of Xichang City showed an increase in serum total
cholesterol.?’ In Tanzania, 12 months after migration from the Morogoro rural region to
urban Dar es Salaam, migrants decreased physical activity, increased weight and
increased the intake of red meat, but also of fresh fruit and vegetables, with mixed
changes in lipid profile and a decrease in blood pressure.

Studies of differences in smoking prevalence between migrants and the host
population showed trends of convergence in smoking prevalence that differed
according to ethnic group, gender, socioeconomic group and length of residence.? 333
Trends of converging risk factors were found for smoking among Turkish men
migrating to Netherlands; while Turkish women of second generation smoked
significantly more than ethnic Dutch women. This trend was not observed for smoking
among Moroccan migrants to the Netherlands.?® Prevalences of tobacco consumption
partly converged to those of the German reference population or were even higher, but
only in the second generation of Turkish migrants.*

To our knowledge the present investigation is the first addressing this topic in a
Sub-Saharan African country at the early stages of the epidemiological transition,
adding to previous research original and methodologically sound evidence on the
dynamics of tobacco exposure in these settings, that may inform local tobacco control
policies. It is, however, limited by the small number of internal migrants to Maputo born
in the northern provinces, and because the exposure to each form of tobacco use was
not specifically quantified, although valid estimates were obtained regarding the
patterns of exposure to different types of tobacco reported as the more frequently
consumed. Furthermore, although age- and education-adjusted estimates were
computed in a gender-stratified analysis, these variables are unlikely to fully capture
the potential confounding effect of socioeconomic and cultural differences between
migrants and the remaining population. However, it seems unlikely that the observed

patterns, characterized by consistent relations that are in accordance with the
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heterogeneity in sociodemographic and cultural characteristics, and tobacco
consumption patterns across regions in Mozambique, would disappear if a finer
adjustment for potential confounders could have been accomplished.

The interpretation of our findings needs to take into account that, for most
subjects, migration to Maputo represents more than a change from a less urbanized to
a more urbanized setting. The regional differences in tobacco production, with a
substantially higher production and a much easier access to raw tobacco products in
the north, contribute to explain why migrants to Maputo City tended to smoke
manufactured cigarettes more often and to use traditional forms of tobacco
consumption less often than inhabitants of their provinces of origin. This change of the
main type of tobacco consumed was very pronounced among women from the north,
probably reflecting the fact that matrilineal systems, with high female illiteracy,
predominate in the northern provinces, while southern women tend to receive more
formal education and to have an easier access to information.** This strengthens the
fact that women from settings where tobacco consumption is locally acceptable are
potential new consumers of manufactured cigarettes™ and is in accordance with the
evidence that the tobacco companies are increasing their targeting of women in
developing countries.*

In conclusion, setting-specific factors related to cultural background, affordability
and availability of different types of tobacco are strong determinants of the tobacco
consumption patterns in urban Mozambique and need to be considered when
developing strategies to tackle the progression of the tobacco epidemic. Of particular

concern are the trends in smoking behaviour among women.
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Table 1. Sociodemographic characteristics of the participants.

Place of residence in 2003

Maputo City Southern provinces * Northern provinces t
n Unweighted Weighted n Unweighted Weighted n Unweighted Weighted
%t % I % I %t % f % I

Women 724 2368 4756
Place of birth

Maputo City 282 39.0 38.3 70 3.0 3.0 7 0.2 0.0

Southern provinces 1 408 56.4 57.0 2256 95.3 95.2 57 1.2 0.9

Northern provinces 23 3.2 3.7 36 15 15.5 4581 96.4 96.9

Out of the country 11 15 1.0 6 0.2 0.2 105 2.2 2.2
Place of residence in 1998 §

Maputo City 667 93.3 93.1 54 2.3 2.2 2 0.0 0.0

Southern provinces t 43 6.0 6.1 2284 97.2 97.1 3 0.1 0.1

Northern provinces f 5 0.7 0.8 13 0.6 0.7 4722 99.8 99.8

Other country 1] 1l 1l 1l 1l 1l 5 0.1 0.1
Place of residence in 2003

Urban 724 100.0 100.0 873 36.9 33.0 1274 26.8 21.9

Rural 0 0.0 0.0 1495 63.1 67.0 3482 73.2 78.1
Age (years)

25-34 291 40.2 40.3 864 36.5 37.0 1996 42.0 42.2

35-44 215 29.7 29.5 646 27.3 27.6 1255 26.4 25.4

45-54 150 20.7 20.2 507 21.4 20.8 950 20.0 20.6

55-64 68 9.4 9.9 351 14.8 14.6 555 11.7 11.8
Education (years)

<1 110 15.2 14.4 1011 42.7 43.7 2819 59.4 61.6

1-5 402 55.5 54.6 1085 45.8 45.1 1637 34.5 33.7

6-7 124 17.1 17.7 191 8.1 8.0 186 3.9 3.0

28 88 12.2 13.2 80 34 3.2 101 2.1 1.7
Men 393 1053 3597
Place of birth

Maputo City 143 36.4 375 34 3.2 3.2 1 0.0 0.0

Southern provinces T 205 52.2 52.1 955 90.7 91.8 30 0.8 0.6

Northern provinces f 40 10.2 9.3 58 5.5 4.7 3500 97.4 98.0

Out of the country 5 1.3 11 6 0.6 0.2 61 1.7 14
Place of residence in 1998 §

Maputo City 345 93.0 92.8 35 34 3.0 4 0.1 0.0

Southern provinces t 15 4.0 4.1 967 95.4 95.0 5 0.1 0.2

Northern provinces f 11 3.0 3.1 12 1.2 1.1 3539 99.6 99.6

Other country 1] Il 1l 1l 1l 1l 5 0.1 0.1
Place of residence in 2003

Urban 393 100.0 100.0 401 38.1 34.1 902 25.1 20.1

Rural 0 0.0 0.0 652 61.9 65.9 2695 74.9 79.8
Age (years)

25-34 153 38.9 39.3 324 30.8 28.9 1323 36.8 375

35-44 99 25.2 25.5 278 26.4 27.2 1020 28.4 27.7

45-54 83 20.7 19.2 249 23.6 24.1 756 21.0 20.7

55-64 58 9.4 16.0 202 19.2 19.8 498 13.8 14.2
Education (years)

<1 12 3.0 2.3 217 20.6 20.4 903 251 28.6

1-5 211 53.7 52.6 569 54.0 55.9 2022 56.3 55.2

6-7 90 22.9 23.5 153 14.5 14.6 413 115 10.5

=8 80 20.4 215 114 10.8 9.1 254 7.1 5.7
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* Maputo Province, Gaza and Inhambane; 1+ Manica, Sofala, Tete, Zambézia, Nampula, Niassa and Cabo Delgado; ¥ Within each variable
the sum of the proportions may not be 100% due to rounding; § The sum of the number of participants in each category is lower than the

total in each group due to missing data; Il No observations.
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Table 2. Prevalence of different forms of tobacco consumption for participants living in Maputo city, according to their place of birth, and for participants living in other Mozambican provinces.

Tobacco consumption

Any type of tobacco

Manufactured cigarettes *

Traditional forms of tobacco consumption*

Crude prevalence Adjustedt prevalence

% (95%Cl)

% (95%Cl)

Crude prevalence Adjustedt prevalence

% (95%Cl)

% (95%CI)

Crude prevalence

% (95%CI)

Adjustedt prevalence

% (95%Cl)

Women

Place of birth/place of residence
Maputo City/Maputo City
Southern provincesi/Maputo City
Southern provincestll/Southern provincest
Northern provinces8/Maputo City

Northern provinces§lI/Northern provinces§

4.4(1.8-6.9)

3.1(0.8-5.4)

6.3 (4.4-8.2)
19.6 (16.3-37.6)

23.1 (20.9-25.2)

6.4 (3.7-11.0)

2.0 (0.9-4.3)

3.9 (2.8-5.3)
32.0 (13.1-59.4)

18.1 (15.9-20.5)

4.0 (1.5-6.5)
1.6 (0.0-3.6)
0.7 (0.3-1.1)

16.2 (0.0-33.7)

3.3 (2.2-4.3)

4.4 (2.3-8.0)

1.5 (0.4-4.7)

0.6 (0.3-1.2)
16.8 (5.2-42.6)

3.2 (2.4-4.3)

0.4 (0.0-1.0)
1.4 (0.1-2.8)
5.6 (3.7-7.4)

3.4 (0.0-10.1)

19.6 (17.6-21.6)

0.6 (0.1-2.4)
0.9 (0.3-2.2)
3.2 (2.2-4.5)
6.4 (0.9-33.4)

13.8 (11.9-16.1)

Men

Place of birth/place of residence
Maputo City/Maputo City
Southern provincesi/Maputo City
Southern provincestll/Southern provincest
Northern provinces§/Maputo City

Northern provinces§lI/Northern provinces§

35.2 (26.2-44.2)
24.4 (19.3-29.4)
28.1 (24.5-31.8)
24.2 (9.5-38.9)

42.7 (40.5-45.0)

42.2 (32.7-52.4)
26.6 (21.4-32.4)
29.1 (25.5-33.0)
28.5 (15.2-47.0)

43.4 (41.2-45.7)

35.2 (26.2-44.2)
23.0 (17.8-28.2)
19.1 (16.3-21.9)
24.2 (9.5-38.9)

16.2 (14.2-18.1)

26.0 (18.7-35.0)
22.2 (17.1-28.3)
18.4 (15.7-21.5)
20.3 (9.6-38.0)

15.2 (13.3-17.2)

1
0.8 (0.0-2.5)
8.4 (5.8-11.0)
1
26.3 (23.7-28.9)

1
0.9 (0.1-5.9)
7.7 (5.7-10.4)
1

25.6 (23.0-28.4)

95%Cl — 95% confidence interval.

* Form of tobacco consumption reported as the most frequent by current smokers; T Age- and education-adjusted;  Maputo Province, Gaza and Inhambane; § Manica, Sofala, Tete, Zambézia,

Nampula, Niassa and Cabo Delgado; Il These groups include a small proportion of subjects born elsewhere; 1 No observations.
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Figure 1. Distribution of the Mozambican provinces and respective grouping for data analysis.
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Figure 2. Prevalence ratios for tobacco consumption for different combinations of place of birth/place of

residence (in 2003) in comparison with participants born and living in Maputo City.

Place of birth/place of residence Prevalence ratio * (95%Cl)

WOMEN - any type of tobadgco

SPIMC —_— 0.38(0.18, 0.79)
spisPt ——— 0.72(0.40, 1.31)
NP/MC _— 456(1.78, 11.69)
nPNPT — 2.65(1.54, 4.56)

WOMEN - manufadured cigarettes

SPIMC —_— 0.36(0.13, 1.01)
spisPT  €—o— 0.16(0.07, 0.38)
NP/MC + 3.14(0.88, 11.21)
nPNPT — 0.78(0.39, 1.56)

WOMEN - traditional forms ¢f tobacoo consumption:t

SP/MC 1.66(0.31,8.93)
spispPt - 5.82(1.35, 25.10)
NPMC - > 1221 (1.05, 141.79)
NPNPT ————> 20.24 (480, 85.32)

MEN - any type of tobacco

SPIMC —— 0.61(0.44, 0.85)
sp/sPt —— 0.68(0.51, 0.91)
NP/MC —_— 0.66 (0.4, 1.29)
nepPT —— 1.01(0.78, 1.31)

MEN - manufactured cigareftes

SPIMC — 0.85(0.61, 1.18)
spispt — 0.72(0.53,0.97)
NP/MC —_— 0.80(0.29, 1.63)
NPNPT e 0.60(0.45, 0.79)
| I | | | |
1 5 1 2 5 20 50
[reference - MC/MC]

95%CIl — 95% confidence interval; MC — Maputo City; NP — Northern provinces (Manica, Sofala, Tete,
Zambézia, Nampula, Niassa and Cabo Delgado); SP — Southern provinces (Maputo Province, Gaza and
Inhambane).

* Age- and education-adjusted prevalence ratios for tobacco consumption, having the subjects born and
living in Maputo City as the reference; + These groups include a small proportion of subjects born
elsewhere; 1 Traditional forms of tobacco consumption include hand-rolled cigarettes and smokeless

tobacco.
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3. DISCUSSION AND CONCLUSIONS
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The two reports included in this dissertation, based on analyses of the same
survey of the Mozambican adult population, provide findings that are complementary in
their ability to capture different dimensions of the patterns of tobacco consumption in
this particular setting.

The collection of specific information on the exposure to different forms of
tobacco from a large nationally representative sample allowed the presentation of
gender-, age- and region-stratified estimates for both manufactured cigarettes and
traditional forms of tobacco consumption that depict high overall prevalences and
important heterogeneity in the patterns of exposure across population strata. Despite
the cross-sectional nature of the present investigation, comparing the patterns of
exposure in different age-groups in tobacco and non-tobacco producer regions and in
urban and rural settings, both in men and in women, allows insights on the gender-
specific trends towards novel patterns of consumption observed in the younger
generations and in the urban areas, as well as the potential impact of tobacco
production on the exposure, from quantitative and qualitative standpoints. This
interpretation is complemented and strengthened by the comparison of urban
populations with different migration status.

Overall, the results illustrate a deviation from the pattern of tobacco
consumption expected, under the tobacco epidemic model, for a low-resource Sub-
Saharan country such as Mozambique. Although the proportion of smokers of more
than 5 manufactured cigarettes per day is relatively low, the high prevalence of
consumption raises concern regarding the impact of an easier access to these tobacco
products. The high prevalence of exposure to traditional forms of tobacco use among
women is also noteworthy, as it suggests that tobacco consumption is an acceptable
social behaviour among this population subgroup, predicting changes in patterns of
consumption as urbanization and increasing earnings make manufactured cigarettes
more easily affordable.
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In conclusion:

* In Mozambique the overall prevalence of tobacco consumption was higher than
expected for an African country at the early stages of the tobacco epidemic, with hand-
rolled and smokeless tobacco accounting for a larger proportion of consumption than

manufactured cigarettes.

» Gender differences were observed in the overall consumption, but also in the
geographical distribution of the main types of tobacco used. Women consumed
predominantly smokeless tobacco especially in the north while southern and urban
men consumed mostly manufactured cigarettes and those from the north and living in

rural areas opted more frequently for hand-rolled cigarettes.

« Among Maputo City inhabitants there were important differences in the patterns of
tobacco consumption according to the place of birth. Prevalences of manufactured
cigarettes smoking in subjects born in other southern provinces or in the north of the
country tended to depart from the observed in the locally born and resembled more
closely the observed in inhabitants of their provinces of origin. More dramatic changes
in the patterns of consumption with migration were observed regarding the exposure to
traditional forms of tobacco use among men, which were virtually not referred as the
main type of tobacco consumed, in stark contrast with the observed in the inhabitants

of other provinces.

Overall, our results show that setting-specific factors related to cultural
background, affordability and availability of different types of tobacco are strong
determinants of the tobacco consumption patterns in Mozambique. The gender and

regional specific patterns of consumption may contribute to the development of
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culturally adapted and locally grounded actions for tobacco control, and stress the need

of locale-specific surveillance data and public health action in this field.
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4. ABSTRACT
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Tobacco consumption in Mozambique: regional differences and the

impact of internal migrations

Widespread cigarette smoking will exacerbate worldwide health disparities
between nations, leading to an increasing burden of non-communicable diseases in
countries still facing a high burden due to communicable diseases. The understanding
of the extent, as well as the social, cultural and economical distribution of the problem
in developing countries is essential to develop and monitor control strategies. Given the
concern that tobacco companies are targeting developing countries and females to
compensate for their declining markets in developed nations, and the expected impact
of growing urbanization in the access to different types of tobacco products, namely
manufactured cigarettes, and in the exposure to cultural influences able to shape
consumption patterns, locale-specific data covering all these dimensions are necessary

to develop locally grounded actions on tobacco control in low-income settings.

The present dissertation aimed to characterize tobacco consumption in
Mozambique, defining prevalences of different types of tobacco consumption,
according to region and considering the influence of internal migration. It comprises two

manuscripts with the following specific aims:

Manuscript 1.

To describe the use of different types of tobacco (manufactured and hand-rolled
and smokeless tobacco) in the adult Mozambican population, across regions at

different stages of the epidemiologic transition.
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Manuscript 2:

To compare the prevalence of manufactured cigarettes smoking and traditional
forms of tobacco use (including hand-rolled cigarettes and smokeless tobacco)
between dwellers in the capital Maputo City that were also born in the capital with
those born in other southern or northern regions of Mozambique, and with inhabitants

of the same southern and northern regions.

Both studies were based on the same national survey conducted in 2003 that
evaluated a representative sample (nationally, by province and by place of residence,
urban or rural) of 12902 Mozambicans, aged 25-64 years. Regarding tobacco
consumption, participants were asked about the use of any tobacco product, including
manufactured cigarettes, hand-rolled cigarettes and smokeless tobacco, and were
classified as ever or current tobacco consumers. Current consumers were asked about
the type of tobacco most often consumed, and classified as consumers of
manufactured cigarettes, hand-rolled cigarettes or smokeless tobacco. Manufactured
cigarette smokers were asked about the number of cigarettes smoked in the previous
24 hours and were further grouped according to the frequency of consumption (<5 and
=5 cigarettes/day).

For analysis, the 11 provinces from Mozambique were grouped in southern
(Maputo City, Maputo province, Inhambane and Gaza) and northern provinces (Sofala,
Manica, Zambézia, Tete, Nampula, Niassa and Cabo Delgado). The dwellers in the
country capital (Maputo corresponds to the province Maputo City) were further
classified according to their place of birth: Maputo City (MC/MC), other southern

provinces (SP/MC), northern provinces (NP/MC).
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The main findings of these studies were the following:

Manuscript 1.

The prevalence of current tobacco consumption was 39.9% in men and 18.0%
in women. Women consumed predominantly smokeless tobacco (prevalence: 10.1%),
especially in the north. Hand-rolled and manufactured cigarettes were the most
frequently consumed among men (prevalences: 18.7% and 17.2%, respectively), the
latter predominantly in the south and urban areas and the former in the north and rural
settings. The proportion of current tobacco consumers increased with age among
women with no meaningful variation in men, and decreased with education in both
genders. We observed an association between residence in the north and tobacco
consumption, which was independent of age, education and dwelling in an urban or

rural setting, and stronger in women than in men.

Manuscript 2:

The prevalence of any type of tobacco consumption among Maputo City
inhabitants born in other southern or northern provinces contrasted with those
observed in the locally born [SP/MC vs. MC/MC — men: age- and education-adjusted
prevalence ratio (PR)=0.61, 95% confidence interval (95%CI): 0.44-0.85; women:
adjusted PR=0.38, 95%CI: 0.18-0.79; NP/MC vs. MC/MC — men: adjusted PR=0.66,
95%Cl: 0.34-1.29; women: adjusted PR=4.56, 95%CI: 1.78-11.69] and resembled
those of the inhabitants of their provinces of origin. More dramatic changes were
observed for traditional forms of tobacco use among men, which were seldom

consumed in Maputo City, in stark contrast with other provinces.
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In conclusion:

* In Mozambique, the overall prevalence of tobacco consumption was higher than
expected for an African country at the early stages of the tobacco epidemic, with hand-
rolled and smokeless tobacco accounting for a larger proportion of consumption than

manufactured cigarettes.

* Gender differences were observed in the overall consumption, but also in the
geographical distribution of the main types of tobacco used. Women consumed
predominantly smokeless tobacco especially in the north while southern and urban
men consumed mostly manufactured cigarettes and those from the north and living in

rural areas opted more frequently for hand-rolled cigarettes.

« Among Maputo City inhabitants there were important differences in the patterns of
tobacco consumption according to the place of birth. Prevalences of manufactured
cigarettes smoking in subjects born in other southern provinces or in the north of the
country tended to depart from the observed in the locally born and resembled more
closely the observed in inhabitants of their provinces of origin. More dramatic changes
in the patterns of consumption with migration were observed regarding the exposure to
traditional forms of tobacco use among men, which were virtually not referred as the
main type of tobacco consumed, in stark contrast with the observed in the inhabitants

of other provinces.

Overall, our results show that setting-specific factors related to cultural
background, affordability and availability of different types of tobacco are strong
determinants of the tobacco consumption patterns in Mozambique. Understanding the
gender and regional specific patterns of consumption may contribute to the

development of culturally adapted and locally grounded actions for tobacco control, and
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stress the need of locale-specific surveillance data and public health actions in this

field.
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5. RESUMO
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Consumo de tabaco em Mocambique: diferengcas regionais e o impacto

das migracdes internas

A expansdo do consumo de tabaco nos paises em desenvolvimento ira
contribuir para o0 aumento da frequéncia das doencas néo transmissiveis, sobrepondo
este 6nus a ja elevada carga de doenca e ao consumo de recursos associados as
doencas transmissiveis. O conhecimento da frequéncia e dos determinantes do
consumo de tabaco nestes contextos é essencial para desenvolver e monitorizar
estratégias de controlo da exposicdo ao tabaco. As empresas produtoras de tabaco
visam actualmente as populagfes dos paises em desenvolvimento e o sexo feminino,
como forma de compensar o declinio do mercado nos paises desenvolvidos. A
urbanizagdo crescente influenciara previsivelmente o acesso a diferentes formas de
tabaco, nomeadamente a cigarros manufacturados, e a exposicéo a factores culturais
capazes de modular os padrées de consumo. A caracterizacdo da exposicao tendo em

conta todas estas dimensdes permite fundamentar o desenvolvimento de medidas

locais de controlo.

A presente dissertacdo teve como objectivo caracterizar o consumo de
diferentes tipos de tabaco em Mocambique, por regido e considerando a influéncia de

migrag@es internas. Inclui dois manuscritos com os seguintes objectivos especificos:

Manuscrito 1:
Descrever o uso de diferentes tipos de tabaco (cigarros manufacturados,
cigarros enrolados manualmente e rapé) na populacdo adulta de Mogambique, em

regibes em diferentes fases da transicédo epidemioldgica.
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Manuscrito 2:

Comparar a prevaléncia de consumo de cigarros manufacturados e de formas
tradicionais de consumo de tabaco (incluindo cigarros enrolados manualmente e rapé)
entre os habitantes de Maputo Cidade, tendo em conta o seu local de nascimento
(Maputo Cidade, outras provincias do sul e outras provincias do norte), e com

habitantes dessas mesmas regides.

Os dois estudos basearam-se no mesmo estudo transversal de &ambito
nacional, conduzido em 2003, em que foi avaliada uma amostra representativa (a nivel
nacional, por provincia e local de residéncia, urbano ou rural) de 12902
Mocambicanos, com idades compreendidas entre os 25 e 0s 64 anos. Os participantes
foram questionados sobre o consumo de qualquer produto derivado do tabaco,
incluindo cigarros manufacturados, cigarros enrolados manualmente e rapé e foram
classificados como consumidores de tabaco (no momento da avaliagdo ou em
gualguer momento da vida). Os participantes que no momento da avaliacdo eram
consumidores foram questionados sobre o tipo de tabaco que utilizavam mais
frequentemente, e classificados como consumidores de cigarros manufacturados, de
cigarros enrolados manualmente ou de rapé. Os fumadores de cigarros
manufacturados foram avaliados quanto ao ndmero de cigarros consumidos nas 24
horas prévias e agrupados de acordo com a frequéncia de consumo (<5 e 25
cigarros/dia).

Para a analise, agruparam-se as 11 provincias de Mogambique em provincias
do sul (Maputo Cidade, Maputo provincia, Inhambane e Gaza) e do norte (Sofala,
Manica, Zambézia, Tete, Nampula, Niassa e Cabo Delgado). Os habitantes da capital
do pais (Maputo corresponde a provincia Maputo Cidade) foram seguidamente

classificados de acordo com o seu local de nascimento: Maputo Cidade (MC/MC),

outras provincias do sul (PS/MC), provincias do norte (PN/MC).
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Os principais resultados destes estudos foram os seguintes:

Manuscrito 1:

A prevaléncia de consumo actual de tabaco foi 39,9% nos homens e 18,0% nas
mulheres. As mulheres consumiam predominantemente rapé (prevaléncia: 10,1%),
sobretudo no norte. Os homens consumiam predominantemente cigarros enrolados
manualmente e manufacturados (prevaléncias: 18,7% e 17,2%, respectivamente), 0s
cigarros manufacturados eram consumidos predominantemente no sul e em areas
urbanas e os enrolados manualmente no norte e em areas rurais. A proporcao de
consumidores de tabaco aumentava com a idade nas mulheres, sem variagdo
significativa nos homens, e diminuia com a escolaridade em ambos os sexos. Foi
observada uma associacdo, mais forte nas mulheres do que nos homens, entre a
residéncia no norte e 0 consumo de tabaco, independente da idade, escolaridade e

residéncia numa area urbana ou rural.

Manuscrito 2:

A prevaléncia de consumo de qualquer tipo de tabaco pelos habitantes de
Maputo Cidade que nasceram noutras provincias do sul ou do norte contrastava com a
observada nos que nasceram em Maputo Cidade [PS/MC vs. MC/MC — homens: razdo
de prevaléncias ajustada para idade e educacdo (RP ajustada)=0,61, intervalo de
confianca a 95% (IC 95%): 0,44-0,85; mulheres: RP ajustada=0,38, IC 95%: 0,18-
0,79); PN/MC vs. MC/MC — homens: RP ajustada=0,66, IC 95%: 0,34-1,29; mulheres:
RP ajustada=4,56, IC 95%: 1,78-11,69] e era mais prOxima da observada nos
habitantes das respectivas provincias de origem. Foram registadas alteracbes mais
acentuadas no consumo de formas tradicionais de tabaco pelos homens, raramente
utiizadas em Maputo Cidade, em franco contraste com o observado nas restantes

provincias.
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Em concluséo:

* Em Mogambique, a prevaléncia global de consumo de tabaco foi superior & esperada
para um pais Africano nas fases iniciais da epidemia do tabaco, com uma propor¢cao
superior de consumo de cigarros enrolados manualmente e rapé do que de cigarros

manufacturados.

* Observaram-se diferencas por género no consumo de tabaco e na distribuicdo
geografica dos principais tipos de tabaco utilizados. As mulheres consumiam
predominantemente rapé, sobretudo no norte, enquanto os homens do sul e de areas
urbanas consumiam mais frequentemente cigarros manufacturados e os do norte e de

areas rurais mais frequentemente cigarros enrolados manualmente.

* Nos habitantes de Maputo Cidade os padrées de consumo de tabaco variavam em
funcéo do local de nascimento. Os individuos que nasceram noutras provincias do sul
ou do norte do pais apresentaram prevaléncias de consumo de cigarros
manufacturados diferentes das dos individuos que tinham nascido na capital, e com
tendéncia a aproximarem-se das prevaléncias observadas nos habitantes das
respectivas provincias de origem. O padrdao de consumo de formas tradicionais de
tabaco pelos homens sofreu uma alteracdo mais acentuada com a migracao, ja que,
os habitantes de Maputo Cidade, independentemente do local de nascimento, ndo
referiram o tabaco enrolado manualmente ou o rapé como principal forma de tabaco
consumido, em franco contraste com o padrdo observado nos habitantes das outras

provincias.

Os nossos resultados demonstram que factores contextuais, nomeadamente o
perfil cultural, e a acessibilidade e disponibilidade dos diferentes tipos de tabaco séo
fortes determinantes dos padrbes de consumo de tabaco em Mogambique. Conhecer
os padrdes de consumo especificos por regido e género podera contribuir para
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fundamentar o desenvolvimento de acc¢des de controlo locais adaptadas as
especificidades culturais, enfatizando a necessidade de promover a vigilancia

epidemioldgica e intervencdes de salude publica especificas por regido.
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