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Abstract

Background: Chronic non-communicable diseases (NCDs) are responsible for almost three
quarters of all deaths globally. The prevalence of NCDs and its behavioral and metabolic risk
factors are increasing rapidly in African urban areas. Identifying the behavioral and metabolic
risk factors for NCDs present in the Mozambican capital and its associated social determinants

may guide health policies for the prevention and control of NCDs.

Methods: A cross-sectional study where quantitative data regarding socioeconomic status and
risk factors for NCDs was collected in individuals aged 15-64 years was conducted in the Health
and Demographic Surveillance System (HDSS) in Maputo city. STEPwise Approach-based pro-
cedures were used to collect physical measures (weight, height, abdominal circumference and
blood pressure). Capillary blood samples were collected to measure glucose and lipid profile.

Physical activity was measured using pedometers.

Results: Overall, 963 individuals from 367 households consented to participate in the study. The
percentage of sedentary subjects was 20.8% while the percentage who were physically inactive
was 64.8%. The prevalence of overweight (BMI >25 kg/m?) and obesity (BMI>30 kg/m?) was
30.9% (95% CI: 28.0, 33.9) and 12.6% (95% CI: 10.4, 14.7), respectively. The overall preva-
lence of metabolic syndrome (MS) was 5.6% (95% CI: 4.1, 7.1). In general, women were more
sendetary and inactive and showed a significantly higher prevalence of overweight, obesity and
MS compared to men. Social determinants such as wealth, education and occupation were not

associated with measured behavioral and metabolic risk factors for NCDs.

Conclusion: Both behavioral and metabolic risk factors for NCDs are highly prevalent in this
peri-urban part of the Mozambican capital where underweight and infectious diseases are also
present, which confirms that the country is facing a double burden of disease. The fact that beha-
vioral and metabolic risk factors for NCDs are not associated with specific socioeconomic and
environmental factors may relate to the homogenicity of the evaluated cohort. However, this
finding also indicates that prevention programs should not be restricted to certain population

subgroups but should target the general population.
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1. Introduction

Chronic non-communicable diseases (NCDs) are responsible for 71% of all deaths globally
(1,2). In 2016 NCDs were already responsible for more deaths than all other causes combined
(total of 41 million deaths) - nearly 78% of these NCD deaths occurred in low- and middle-
income countries (3), and it is projected that by 2030 NCDs will be responsible for 52 million of

57 million deaths worldwide. (4).

The prevalence of NCDs is rising rapidly and is projected to cause more deaths than communi-
cable, maternal, perinatal, and nutritional diseases combined by 2030 in Africa (5), which might
be a major barrier to attaining World Health Organization (WHOQO) Sustainable Development
Goals (SDGs) 1, 2 and 3 in Africa (2).

NCDs are mainly related to four main behavioural risk factors (tobacco consumption, physical
inactivity/sedentarism, harmful use of alcohol, and unhealthy diet) and four metabolic risk fac-
tors (high blood pressure (HBP), hyperglycemia, hypercholesterolemia and overweight/obesity)
(6). The main chronic diseases attributable to common risk factors are cardiovascular diseases
(CVDs) such as heart disease and stroke, chronic respiratory diseases (CRDs) and diabetes (DM)
(7).

Ageing of the global population, including in African countries, is likely to be the most signifi-
cant factor influencing health-care-needs, which includes the increase in the prevalence of age-
related NCDs such as cancer, DM and CVDs (8). The increasing prevalence of NCDs in Africa
is also related to the modern sedentary urban lifestyle in environments with no improvement in
hygiene and sanitation conditions (9), leading African countries such as Mozambique to an epi-

demiological context described as a double burden of diasese (10).

Having a population with a high burden of infectious diseases, whose changes in daily habits
lead to the increase of risk factors for NCDs, may turn disease prevention strategies more com-
plex and challenging. Having a more robust knowledge regarding social determinants that lead to
a higher burden of NCDs in urban setting of a developing country may guide health policies to
the development and implementation of well-defined intervention strategies to control NCDs in
such environments. The aim of this study is to identify and characterize, through a community
based survey, behavioural and metabolic risk factors for NCDs and its association with social

determinants of health in a peri-urban area of Maputo, Mozambique.

14



2. Literature review

2.1. Burden of NCDs worldwide and in developing countries

From 2005 to 2015 the total deaths due to NCDs increased by 14.1%, with NCDs being accoun-
table for almost 40 million deaths in 2015 worldwide (11). It is estimated that almost 80% of
those NCD-related deaths are due to CVD, cancer, DM and CRD (11,12).

Communicable
maternal, perinatal and
nutritional conditions
34%

Injuries
14%

NCDs
52%

4
Cardiovascular
diseases
37% Diabetes
mellitus
4%
Respiratory
diseases
8%
Malignant Other NCDs
neoplasm 23%

27%

Figure 2.1. Proportion of global deaths under the age of 70 years, by cause of death, comparable estimates,
2012; reproduced from (4)

The burden of NCDs affects countries all over the world, with significant social, economical and
health consequences in developing countries (7,13), with the poorest billion suffering high mor-
bility and mortality from non-communicable diseases and injuries (NCDIs) at every age (14),

including during their prime working years (15).
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It was estimated that, by 2020, NCDs would cause seven out of every ten deaths in developing
countries (3). Preventive strategies must consider the increasing prevalence of risk factors asso-
ciated with NCDs. Meanwhile, many regions worldwide still face challenges related to high

burden of infectious diseases such as malaria, tuberculosis AIDS and dengue (13).

The burden on NCDs in Africa is higher than the global average and it is mainly caused by five
groups of diseases which include CVDs, cancers and DM (16).
It is estimated that by 2030, NCD-related deaths will exceed communicable, maternal, perinatal

and nutritional disease-related deaths combined in Africa (5).

2004 2030
Rank Disease or injury As % of total DALYs Rank Disease or injury As % of total DALYs
1 Lower respiratory infections 6.2 1 Unipolar depressive disorders 6.2
2 Diarrhoeal diseases 48 2 Ischaemic heart disease 55
3 Unipolar depressive disorders 43 3 Road traffic accidents 49
4 Ischaemic heart disease 4] 4 (Cerebrovasculor disease 43
5 HIV/AIDS 38 5 (OPD 38
6 Cerebrovascular disease 31 6  Lower respiratory infections 32
7 Prematurity and low birth weight 29 7 Hearing loss, adult onset 29
8  Birth asphyxia and birth trauma 27 8  Refracive errors 27
9 Road traffic accidents 27 9  HIV/AIDS 25
10 Neonatal infections and other® 27 10 Diabetes mellitus 23
13 (OPD 20 11 Neonatal infections and other* 19
14 Refradtive errors 1.8 12 Prematurity and low birth weight 1.9
15  Hearing loss, adult onset 18 15  Birth asphyxia and birth trauma 19
19  Diabetes mellitus 1.3 18  Diarrhoeal diseases 1.6

@ This category also includes other non-infectious causes arising in the perinatal period apart from prematurity, low birth weight, birth trauma and
asphyxia. These non-infectious causes are responsible for about 20% of DALYs shown in this category.

Figure 2.2. Ten leading causes of burden of disease, world, 2004 and 2030; reproduced from (8)

The burden of NCDs is increasing in Africa and the continent is off track in achieving the NCDs
indicators according to the deadlines set by the WHO NCD Disease Global Action Plan 2013-
2020 (17).
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2.2. Risk factors for NCDs worldwide

Most NCDs are significantly associated and caused by four main behaviours: tobacco consump-
tion, insufficient physical activity, unhealthy diet and the harmful use of alcohol. These beha-
viours result in four key metabolic risk factors for NCDs: HBP, excess body weight, raised blood
sugar and raised cholesterol levels. HBP is responsible for 13% of global deaths, followed by
tobacco consumption (9%), hyperglycemia (6%), insufficient physical activity (6%), and excess
body weight (5%) (18).

2.2.1. Behavioral (modifiable) risk factors for NCDs

Tobacco consumption
Worldwide, the prevalence of tobacco smoking was 20% in 2016 (19). Tobacco use increases the
risk of CVD, cancer, chronic respiratory disease and diabetes mortality, and is responsible for 6

million preventable deaths per year worldwide (4).

© o0

© o

Prevalence of current tobacco smoking (%)*
[]<0 | B

20-29 [ ] Datanot available
] 30-39 ] Not applicable 7400 kiometers

e oximate g
. o -

* Current smoking of any tobacco product such as cigarettes, cigars, pipes, etc. It includes bath daily and non-daily or occasional smoking.

Figure 2.3. Age-standardized prevalence of current tobacco smoking in males aged 15 years and over, com-

parable estimates, 2012; reproduced from (4)
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* Current smoking of any tobacco product such as cigarettes, cigars, pipes, etc. It includes both daily and non-daily or occasional smoking.
Figure 2.4. Age-standardized prevalence of current tobacco smoking in females aged 15 years and over, com-

parable estimates, 2012; reproduced from (4)

Harmful alcohol consumption
Harmful use of alcohol is associated with CVDs, cancer and liver diseases morbidity and morta-

lity. It is estimated that alcohol consumption was responsible for 3.3 million deaths (5.9% of all
deaths worldwide) in 2012, where more than half of them where NCD’related deaths (4).

o =)

o .,
LR o ~
Alcohol per capita consumption (litres per year*) Zeg' )y World Health

“%¥ Organization
l:l <25 - =10 WHO 2014, Al ights reserved. }
The designations employed and the presentation of the material I Data Source:World Health Organization [ 4 /

Map Production: Health Statistics and Information Systems (HSD)

[ ] Datanot available

this publication do not Imply the expression of any opinion
whatsoever on the part of the World Health Organization concerning  World Health Organization

[] 2549

B 500 [ not applicable the lagal status of any country, territory, ity or area or of Its [ — 00 18
y authorities, or concerning the delimitation of s frontiers or Hlometers
* Recorded and unrecorded litres of pure alcohol per year boundaries. x t approdmat
border lines for which there may not yet be full agreement.

Figure 2.5. Total (recorded and unrecorded) alcohol consumption per capita (aged 15 years and over), in
litres of pure alcohol within a calendar year, by WHO region, projected estimates for 2012; reproduced from

(4)
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Inadequate diet

Although unhealthy diet comprises many components, such as excessive caloric intake, in-
creased consumption of refined sugars and saturated fatty acids, one of the best evaluated aspects
is high salt consumption (more than 5 g per day) which contributes to HBP and increases the risk
of heart disease and stroke. In 2010, 1.7 million annual deaths from CVDs have been attributed

to excess salt/sodium intake worldwide (4).

.
r//\U\\\ .
World Health )

-
@Organization L/_/f\{‘\A/

% oo

° o

Mean sodium intake in persons (g/day)
[]<27s | 5
[]275-349 [] Datanotavailable

[0 35424 [ Not applicable

N
WHO 2014, All rights reserved. 2/”‘
>4

Data Source: World Health Organization

Map Production: Health Statistics and Information Systems (HSI)
Powles J et al BMJ Open 2013;3:2003733 World Health Organization

o O 850 1700 3400 kilometers
e

Figure 2.6. Mean sodium intake in persons aged 20 years and over, comparable estimates, 2010 reproduced

from (4)

Data regarding food consumption trends is scarce (20). Approximately 1.7 million of deaths

worldwide were attributable to low fruit and vegetable consumption in 2008 (21).
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Physical inactivity
Insufficient physical activity increases the risk of all-cause mortality by 20-30% and regular phy-
sical activity reduces the risk of diabetes, breast and colon cancer, stroke and ischaemic heart

diasease (4). In 2016, 28% of adults were physically inactive worlwide (19)

°

° oo

°

77228 World Health { y
Prevalence of insufficient physical activity (%)* “#. Organization L /\,4“/
b~ ),

[
)
§ WHO 2014, All ights reserved.
[]<2 I =0 Zf\ The designations employed and the presentation of the matertal In

v Ao 29 id Health Organization
o this publication do not Imply the expression of any opinion Data Source: Worl
20-29.9 [ Datanot available whatsoever on the part of the World Health Organization concering  Map Production: Health Statistics and Information Systems (HSI)
TEEE T e = thelega y country, teritory, iy or areaorof s Viorld Health Organization
-39 | ot applicable authorities, cerning the delimitation of its frontiers o 7 400 kik
PR boundares. Dotted and dashed lines on maps represent spproxmate § "3 ' 2400 Kowninis
- 40-499 border lines for which there may not yet be full agreement.

* Less than 150 minutes of moderate-intensity physical activity per week, or equivalent

Figure 2.7. Age standardized prevalence of insufficient physical activity in men aged 18 years and over, com-

parable estimates, 2010; reproduced from (4)
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Figure 2.8. Age standardized prevalence of insufficient physical activity in women aged 18 years and over,

comparable estimates, 2010; reproduced from (4)
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2.2.2. Metabolic risk factors for NCDs

Raised blood pressure

Raised blood pressure caused around 9.4 million deaths and 7% of disease burden in 2010, being
considered one of the leading risk factors for global mortality (4). In 2015, the prevalence of

raised blood pressure was around 22% in adults 18 years old and above (4,19).

=
.
World Health
Prevalence of raised blood pressure (%)* Organization
[] <= Data not available
25-299 [ Notapplicable
I >0

*# systolic and/or diastolic bload pressure =140/90 mmHg.

Figure 2.9. Age-standardized prevalence of raised blood pressure in males aged 18 years and over (defined as
systolic and/or diastolic blood pressure equal to or above 140/90 mm Hg), comparable esti-mates, 2014; re-
produced from (4)
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Figure 2.10. Age-standardized prevalence of raised blood pressure in females aged 18 years and over (de-
fined as systolic and/or diastolic blood pressure equal to or above 140/90 mm Hg), comparable estimates,

2014; reproduced from (4)

Overweight and obesity

The prevalence of overweight among adults aged 18 years and above was 39% in 2014 globally.
Worldwide, more than half a billion adults are classified as obese. The prevalence of obesity in

adult men and women was around 11% and 15%, respectively in 2014 (4).

% o0

- °

J @ World Health
/¥ Organization

Prevalence of obesity (%)*
WHO 2014, All ighs reserved. }

\:I <5 - 225 dand = thematenalin  Data Source: World Health Organization — v
; this publication do not Imply the expression of any opinion NCD RisC (NCD RISk actor Collaboration)
[ 5-149 [] Data not available Whatsoever on the part o the World Health Organization concerning Map Production: Health Satistics and Information Systems (HSI)
- = the legal status of any country, territory, city or area or of its World Health Organization
[ 15-249 [ Not applicable authortes, r concerning the deimitation of i rontersor b e et S e
boundaries. Dotted and dashed lines on maps represent approximate

borderlines for which there may not yet be full agreement

*BMI = 30 ka/m?

Figure 2.11. Age-standardized prevalence of obesity in men aged 18 years and over (BMI >30 kg/m2), 2014;

reproduced from (4)
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Figure 2.12. Age-standardized prevalence of obesity in women aged 18 years and over (BMI >30 kg/m2), 2014;

reproduced from (4)

Hyperglycemia

People with impaired glucose tolerance and impaired fasting glycaemia are at risk of developing
diabetes and CVD. The prevalence of diabetes was estimated to be 9% in 2014, being responsi-
ble for about 1.5 million deaths in 2012 (4).
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* Defined as fasting bloed glucose = 7 mmol/l or on medication for raised blocd glucose or with a history of diagnosis of diabetes.

Figure 2.13. Age-standardized prevalence of diabetes, (Fasting glucose > 7.0 mmol/L, or on medication for
raised blood glucose or with a history of diagnosis of diabetes), in men aged 18 years and over, comparable

estimates, 2014; reproduced from (4)
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* Defined as fasting blood glucose = 7 mmal/l or on medication for raised blood glucose or with a history of diagnosis of diabetes.

Figure 2.14. Age-standardized prevalence of diabetes, (Fasting glucose > 7.0 mmol/L, or on medication for
raised blood glucose or with a history of diagnosis of diabetes), in women aged 18 years and over, comparable

estimates, 2014; reproduced from (4)

2.3. NCDs in Mozambique

Currently, NCDs are responsible for 28% of deaths in Mozambique (22). WHO estimates that
the prevalence of premature NCD deaths (probability of dying from any CVD, DM, cancer or
CRD between exact ages 30 and 70) was 17.3% and also estimated a total of 72,600 NCD deaths
in 2012 in Mozambique (4).

The increasing rate of urbanization that characterizes the last two decades in Mozambique is

causing a dramatic increase in sedentary lifestyle and its co-morbidities (9).
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Figure4: Burden of non-communicable diseases by country in sub-Saharan Africa, 2017
(A)All-age DALY rates for non-communicable diseases {per 100000 population). (B) Ratio of observed to expected DALYs (according to the Socio-demographic Index) for
all non-communicable diseases. DALY=disability-adjusted life-year.

Figure 2.15. Burden of non-communicable diseases by country in sub-Saharan Africa, 2017; reproduced from
(16)
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2.4. Risk factors for NCDs in Mozambique

Smoking, harmful alcohol consumption and inadequate nutrition are present in rural and also in
urbanized environments in Mozambique. HBP, diabetes and other NCDs and their risk factors
are present in Mozambique, but the majority of the population do not have access to proper dia-
gnosis, care and treatment of those conditions (22).

Risk factors for chronic diseases have increased over the years, affecting young people resulting
in high disability and early mortality, and disproportionately reaching the most disadvantaged
segments of the Mozambican population (23).

Lifestyle changes, including the increased use of personal computers and video games, as well as
the increase in the prevalence of overweight and obesity have been observed since the end of the

civil war in Mozambique (24).

2.4.1. Behavioral (modifiable) risk factors for NCDs

The prevalence of tobacco consumption was around 18% in 2012 in people aged 15 and above in
Mozambique according to the WHO (4).

The prevalence of alcohol consumption was around 2.5% in 2010 in people aged 15 and above in
Mozambique, according to the WHO (4). The prevalence of insufficient physical activity was
around 4.8% in 2010 in Mozambican adults according to the WHO (4).

2.4.2. Metabolic risk factors for NCDs

In 2005 and 2015 Mozambique implemented the Stepwise Approach to Chronic Disease Risk
Factor Surveillance (STEPS) that showed an increase in the prevalence of HBP from 33% to
39% (25).

Overweight and obesity was estimated to affect 19.4% and 4.5% of adults in Mozambique in
2014, respectively (4). From 2005 to 2015 the prevalence of overweight increased from 18.3 to
30.5% in women and from 11.7 to 18.2% in men. For obesity, there was an increase from 7.0 to
13.0 % among women and from 2.3 to 5.0 % among men (26).

Raised blood glucose affected 5.7% of Mozambican adults in 2014 (4).

2.5. Equity, social determinants and NCDs

The prevalence of NCDs is rising rapidly in urban settings due to changes in diet and physical

activity, exposure to air pollutants (including tobacco smoke) and harmful use of alcohol (6).
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Evidence now shows that vulnerable populations present higher risk of premature death related
to NCDs (27).

Many countries to not manage to implement interventions that are proven to reduce the exposure
to risk factors for NCDs such as smoking regulations, regulations to limit the use of trans fats,

protections against harmful consumption of alcohol, and urban planning to promote physical

)
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risk
factors

activity (6).

Cardiovascular
disease
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Figure 2.16. Main contributory factors to high blood pressure and its complications; reproduced from (4)

2.6. Impact of NCDs in country development
There is strong evidence for the correlation between a number of social determinants, especially

education, and the prevalence of risk factors for NCDs (6).

The high rate of disability due to NCDs is a special burden on women. This can result in women

who lose their main livelihood for their families, and families lose their stability.

In some countries, households with the lowest incomes have the highest levels of risk factors for
NCDs, with negative consequences on household income. NCDs and their risk factors often pre-

vent people from working or looking for a job (6).
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2.7. Interventions and actions in the context of NCDs

Health systems require mechanisms to engage with communities, not only to continue to respond
to health needs, but also to facilitate communities' ability to mobilize resources and to actively
participate in the promotion and management of their health. The role of communities as an inte-
gral part of health systems is increasingly important in the context of the growing burden of
NCDs (28).

Intensive action is currently required in each of the three strategic objectives: mapping the NCD
epidemic and its causes; reduction of major risk factors through health promotion and primary

prevention approaches; and strengthening health care for people already affected by NCDs (6).

One approach to develop the evidence base is through “community health laboratories”. Essen-
tially, within a tractable, geographically defined area, such as a county or district, innovations in
health systems can be tested and monitored (29). Assuming that the entire population has been
listed, and their health status and health systems interaction can be tracked over time, it becomes
possible to measure the impact of health system innovations on various dimensions of system
performance of health. Using these types of community settings, governments can look at im-

plementation within real-life contexts and functional communities (30).
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3. Rationale and Objectives

General Objective

This study aims to describe potential risk factors for NCDs and evaluate their association with
the social determinants in a well defined population of a Health and Demographic Surveillance

System in a peri-urban area of Maputo city.

3.1. Topic | : Physical inactivity and sedentarism

The impact of physical inactivity and sedentarism on public health has been growing over time
in most regions, correlating with the degree of industrialization and technological development
which is associated with growing morbidity and mortality associated with NCDs (31). Thus, the
study of physical activity and sedentary behavior has become an important issue in public health
(32).

Physical activity studies in Africa using accelerometers and pedometers in adult populations are
very scarce (33). The majority of the studies on this continent that have used device-based
measures of physical activity and/or sedentary behavior have been done in children and adoles-
cents (34). In Mozambique in particular, studies using accelerometers or pedometers have been
done exclusively in special populations (35) or school-aged children and youth (36). Meanwhile,
there is strong evidence that physical inactivity is growing in African urban populations in the
last decades, including Mozambique (24). This is being stressed as a major public health concern,
since the prevalence of NCDs is also growing in African urban centers at the same time that
transmissible diseases such has HIV, malaria and tuberculosis, maintain high incidence levels
(37).

Considering this epidemiological framework and the lack of studies in adults using device-based
measures of physical activity in Africa, and in Mozambique in particular, the present study has
been carried out to describe physical activity behavior and its demographic associations in a peri-

urban population from Mozambique, using device-based data.
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Specific objectives of topic I :
e To determine the prevalence of physical inactivity and sedentarism ;

e To determine the social determinants associated with physical inactivity and sedentarism.

3.2. Topic Il : Overweight and Obesity

The rationale described below has been pubished by Macicame el al (38):

The prevalence of overweight and obesity has doubled during the last three decades, which
consequently increases the risk of CVDs, type 2 diabetes, certain cancers and other NCDs
worldwide. (4).

In 2016, the prevalence of obesity was 6% in adult men and more than 12% in adult women from
Africa (4), with a doubled the risk of dying from NCDs compared to obese adults from high-
income countries (39).

Understanding the burden and the determinants of overweight and obesity in urban settings from
low-income countries is critical for reaching the objectives of the Global Action Plan for the pre-
vention and control of NCDs (40), but those evaluations are still scarce in low-income countries
(41). Over the past decades, the prevalence of overweight and obesity among Mozambican youth
(42) and adults (26) has increased. From 2005 to 2014, the prevalence of overweight increased
more than 60% and the prevalence of obesity almost doubled in women, making one third of
adult females overweight and more than one in every ten women obese. A higher prevalence of
overweight and obesity was observed in urban than in rural areas (26,43), which makes crucial
monitoring the prevalence of overweight and obesity and understanding their social and behavio-

ral determinants in urban and peri-urban areas of Mozambique.

Specific objectives of topic Il :
e To determine the prevalence of overweight and obesity ;
e To determine the association between overweight/obesity and social determinants.

e To determine the association between overweight/obesity and behavioral factors.
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3.3. Topic Il : Metabolic syndrome
Metabolic syndrome (MS) is a cluster of risk factors that are known to increase the risk of Car-
diovascular Diseases (CVD) and diabetes due to abdominal obesity and insulin resistance (44—
46). The prevalence of MS varies from less than 10% to more than 84% in populations
worldwide, depending on the sociodemographic characteristic of the population and also depen-
ding on the criteria used to define MS (47,48).

There is a number of different definitions for MS. This together with the fact that it is unclear
whether the diagnosis of MS provides more information (from a clinical point of view) than the
sum of the individual factors might be a reason for MS being underdiagnosed (44,46). However,
the early diagnosis of MS allows the physicians to manage the risk factors individually and inte-

grate them in order to reduce the risk of cardiovascular complications (44) .

Epidemiological data related to MS in Africa is scarce and is mostly limited to small clinical

studies from high risk groups (45).

A study of MS in children and adolescents from a rural area of Mozambique showed a low pre-
valence of MS of less than 2% (49).
We aimed to assess the prevalence of MS and risk factors associated with MS in a population of

youths and adults of a peri-urban area of Maputo City — the capital of Mozambique.

Specific objectives of the topic I11 :

e To determine the prevalence of metabolic syndrome (MS) ;

e To determine the social and behavioral factors associated with MS.
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4. Methods

4.1. Study setting and population

The study was implemented in a peri-urban area of Maputo city, the capital of Mozambique. The
city has about 1 122 607 inhabitants and an area of 346 km?, the life expectancy is approximately
62.6 years (50). The population of Maputo city is very young, with 65% between the 15 and 64
years of age. Xichangana, a local languange from the south region of Mozambique, is the mother
tongue of 61.4% of the citizens of Maputo city, and the majority of the population do not speak
Portuguese — the official language in Mozambique (50).

More than 60% of the population in Maputo city live in basic household conditions, but the ma-
jority (more than 95%) have access to electricity and safe water (50).

The study was conducted at the demographic surveillance area (DSA) of the first Health and
Demographic Surveillance System (HDSS) in a peri-urban area of Maputo City, located in
KaMaxaqueni district — the one out of the seven municipal districts with the higher population
density (16 936 inhab/km?), at Polana Canigo "A" and "B" neighbourhoods with populations of
approximately 45,000 and 46,000 inhabitants, respectively (51).

By establishing an HDSS in a peri-urban area, where migration and mortality rates tend to be
high, the National Institute of Health — Instituto Nacional de Saude (INS), through Polana
Canigo Health Research and Training Center (CISPOC), intends to obtain demographic and
health data of the population in a well-defined geographical area, which is part of the interven-
tion area of research activities of the Centre. The HDSS allows routine updates of the popula-

tion-level data analyses, and provides information on health indicators for the same population.
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Figure 4.1. Maputo City map

For the first year of the stablishment of the HDSS Polana Canico, 10 blocks from Polana Canico

A neighborhood and 10 blocks from Polana Canigo B neighborhood were randomly selected for
household and household members enroliment procedures.
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Figure 4.2. HDSS Polana Cani¢o DSA
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Figure 4.3. HDSS Polana Canigo DSA (mapped infrastructures)

4.2. Study design

This was a cross-sectional study where quantitative data regarding socio-economic status and
risk factors for NCDs were collected at a household and individual level.

Figure 4.3 shows the conceptual framework, which was used to characterize the relationships of
the four NCDs (cardiovascular diseases, diabetes, cancer and chronic respiratory disease) and the
underlying risk factors, including non-modifiable, metabolic and behavioral risk factors as well
as their broader environmental and social determinants.
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Figure 4.4. Conceptual framework - Social determinants and risk factors for NCDs in Maputo City, Mozam-

bique

Inclusion criteria

e Both household and individual enrolled in the HDSS Polana Canico
e Individual > 15 and < 64 years old

Exclusion criteria

e Currently pregnant

4.3. Sample size and study sampling

4.3.1. Sample size calculation
The prevalence of risk factors for the city of Maputo, and specifically for the Polana Canigo “A”

and “B” neighborhoods were not known.
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For this case of a prevalence determination study, the sample size was calculated based on a
prevalence of 50% (to be assumed in the case where there is no information on the prevalence in
the study area, assuming that the population of the referred area shows a normal distribution
curve) for risk factors for NCDs, in a population of 92,000 inhabitants, corresponding to the
population of the Polana Cani¢o “A” and Polana Canigo “B” neighborhoods according to the
sample size determination formula for prevalence studies:

zZxp(1-p)

e? where:
n = 5 — !
1 +(z xp(1 p))

eZN

n= sample size

Z= Z statistics for confidence level
P= expected prevalence or proportion
e= margin of error

N= total population

(1.96)2x0.5(1—0.5)
_ (0.05)2
n= ((1.96)2x0.5(1—0.5))
1 (0.05)2x92000

According to the formula described above the required number of participants (n) is 383. Assum-

ing that:

e Due to the potential differences (physiology/metabolism) between males and females, it
is intended to make a disaggregated analysis by gender, which implies doubling the sam-
ple size: n = 383 * 2 = 766;

e Due to the study design (collection of data at the community level), blank responses and
loss of quality of biological samples are to be expected, which implies an increase of
10% in the sample: n = 766 + 76.6 = 842,6.

It was thus estimated that about 843 individuals should be included in the study.
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4.3.2. Sampling procedures
The sample was selected at the household level. The same number of households was selected
for the Polana Canigo “A” and “B” neighborhoods.

Table 4.1. Number of HHs households in Polana Cani¢o A" and Polana Canico "B neighbourhoods, Ma-
puto City, Mozambique, 2016

Households Population
Neighbourhood Total Male Female Total
Polana Canico A 8 464 22 322 23561 45 883
Polana Canico B 8 764 22 554 23630 46 184
Total 17 228 44 876 47191 92 067

Source: National Institute of Statistics (INE) — 2016 (not published)

We found the average number of people per household by the proportion of the total population
in each neighborhood to the total number of households in the same neighborhood. In this con-
text, the average number of people per household in Polana Canico "A™ and "B" is about 5.4 and

5.3 people, respectively.

Considering that about half of the members of each household will present the inclusion criteria
for the study, we assume that we will have a mean of three eligible members per household. To
include about 422 participants per neighborhood, about 141 households per neighborhood had to
be selected for the study.

The selection of households was made using the Geographic stratified random sampling tech-
nique, using Microsoft Excel 2013 (Microsoft Corporation, Redmond, WA). The selection of
households was randomized, assuming that each household in each neighborhood is equally like-
ly to be included in the study.

To address issues related to unavailability or refusal to participate of household members, an

additional 282 households were randomly selected to serve as replacements.
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Figure 4.5. Number of household HHs to be selected for the study

n (Number of households per block)

To compute the number of households to select/enroll in each of the 20 blocks (n), the propor-
tional distribution was used, that is, the number of households was determined by the proportion
of households that each of the blocks represents in the total population of the households (N)
based on the number of households mapped per block (X), given that each neighbourhood should

enroll a minimum of 141 household (Z).

n= number of households to select/enroll per block
Z= minimum of households to be enrolled per block
X= households mapped per block

N= proportion of households that each of the blocks represents in the total population of the

households

K (interval between each selected household)

Systematic sampling consists of identifying the elements constituting the sample by means of a

constant which determines the interval between the first element randomly identified with the

37



second element and so on (K). Each household from the HDSS has a unique ID. The arrange-

ment of the household s was made randomly according to the unique IDs.

, Where :
K= interval between each selected household per block
X=households mapped per block

n= number of households to select/enroll per block

Table 4.2. Number of HHs households per block to be enrolled and interval between each selected house-hold

per block for Polana Canigco A

# Name/number of | Number of | Number of house- | Interval between
the Block households holds per block to be | each selected

mapped per | enrolled in the study | households (K)
block (X) (n)

1. Block 25 72 8 9

2. Block 23 62 7 7

3. Block 71 434 53 8

4. Block 06 83 10 8

5. Block 48 99 12 8

6. Block 63 66 8 8

7. Block 69 75 9 8

8. Block 12 102 12 8

9. Block 02 77 9 8

10. Block 40 72 8 9
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4.4, Study procedures

4.4.1. Recruitment strategies

Three steps were followed to ensure high acceptance rates for the study enrolment:

1. Four meetings with community representatives to present the study objectives and proce-
dures;

2. Six meetings with the community led by the community leaders to present the aim of the
study to the household members from the HDSS Polana Canico;

3. Door-to-door sensitization at the 20 blocks from the HDSS Polana Canico by the study team

aiming to present study overall objectives and schedule study visit.

After study sampling, community leaders scheduled the first visits to the selected households. In
each selected household, all household members aged 15 to 64 years were eligible for enrolment
into the study. If eligible individuals were not available after three attempted visits, surrogate

households were approached.

4.4.2. Data collection

Socio-demographic data

Demographic data was collected on an individual level and the wealth index assessment was
done based on a household level questionnaire. Both questionnaires were administered by trained

interviewers in Portuguese or in a local language (XiChangana or Ronga)

The household questionnaire, based on Vyas and Kumaranayake (52), was filled by the head of
household or his/her representative and included questions regarding household assets, type of
hygiene facilities, construction materials and other relevant information to determine a setting-
specific household wealth index. The individual questionnaire covered questions related to age,

gender, birth place, level of education, mother tongue, knowledge of Portuguese and occupation.

Behavioral risk factors for NCDs questionnaire

Behavioral risk factors for NCDs (diet, tobacco and alcohol consumption and physical activity)

were assessed individually based on the STEPwise Approach (53).
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Physical activity

Physical activity was measured using pedometers SC-StepRx® (StepsCounts, Deep River, Ca-
nada) for seven consecutive days, which were removed by the study participants only when

sleeping and while taking a bath.

Anthropometry

A measuring tape was used to measure abdominal circumference in cm.

A stadiometer (SECA 2013, SECA Group, Hamburg, Germany) and a weighing scale (OMRON
HN289, OMRON HealthCare, Yangzhou, China) were used to measure height in centimeters
and weight in kg, respectively. The body mass index (BMI) was calculated as weight in kg di-

vided by height in meters squared.

Blood pressure

An automatic digital sphygmomanometer (OMRON M3 digital BPM HEM-7131-E, OMRON
HealthCare, Kyoto, Japan) was used to measure blood pressure in mmHg. Two measurements
were taken within two to three-minutes and the second measurement was the one registered. A
third measurement was taken and considered as valid if the difference between the first and the

second measurements was 10 mmHg or more.

Blood samples

We used a portable device (CardioChek Plus Professional Cholesterol/Glucose Analyzer, Poly-
mer Technology Systems, Whitestown, USA) to perform glucose and lipid profile (total choles-
terol, HDL cholesterol and triglycerides) rapid tests using capillary blood. Participants were sen-
sitized to perform blood collection fasting, whenever possible.

4.4.3. Clinical management
All participants with overweight received counselling to reduce weight. Obese participants were
referred to a health facility for nutritional counselling.
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All participants with undiagnosed high blood pressure (>140/90 mmHg), hyperglycemia ((> 6.3
mmol/l) and/or hypercholesterolemia (> 6.2 mmol/l) where referred to their preferred health fa-
cility for further care.

4.4.4. Quality control/ calibration of clinical equipments

The calibration of clinical devices (scale and sphygmomanometer) was carried out in accordance
with the Standard Operating Procedures (SOP) for the clinical management of materials and
equipment of CISPOC. The maintenance and quality control of the equipment for processing
biological samples was carried out in accordance with the CISPOC laboratory SOPs developed

and being implemented for this purpose.

The standardization of the calibration of pedometers was guaranteed by NIAFS, in accordance
with its internal procedures for the management and quality control of electronic devices and

equipment.

4.4.5. Pilot study

A pilot study was conducted in one block in Polana Canico A that was not part of the HDSS Po-
lana Canigo sample. The pilot eonrolled 10% of the sample size (85 individuals) with the aim of
testing the study tools and procedures.

4.5. Data management

4.5.1. Data processing

All questionnaires were developed with the Open Data Kit (ODK) Collect 1.14.0 app (OpenRosa
Consortium, University of Washington, Seattle, USA) and data were entered electronically using
tablet computers (Samsung Galaxy TAB E 9.6 inches, Seoul, South Korea). Data weas exported
to an ODK aggregate 1.4.13 server using a mysqgl 5.7.1 database. To maintain confidentiality, the
devices and the database had restricted access, where only team members were registered as us-

ers and assigned a password after determining the level of access.
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The database was not related to any other national or international institution or organization,
and had a weekly electronic backup system of the information to safeguard the data in case of
disasters and catastrophes.

45.2. Data cleaning

Data checking and cleaning was performed independently by a staff trained on quality assurance
and control and by a statistician using Excel 2013 and R Studio version 3.4.2. Data was
subsequently exported to Stata version 15.1 (StataCorp LLC, College Station, Texas, USA) for
data analysis.

For physical activity (PA) variables, data cleaning, consistency and missing data analyses were
carried out to ensure reasonable standards of data quality. For data cleaning, histograms for steps
per day and time spent in moderate to vigorous physical activity (MVPA) were used to explore
the underlying frequency distribution, the presence of outliers and skewness. Values above (or

below) £3 standard deviations of the mean have been removed from the analysis.

4.5.3. Data analysis

Descriptive statistics including medians and interquartile ranges (IQR) and means and their
standard deviations (SD) and percentages were computed and listed by background characteris-
tics, which include age, sex, religion, education level, marital status, occupation, and household

wealth.

A household wealth index was generated using principal component analysis a modified ap-
proach to the one suggested by Filmer and Pritchett. The method combines variables related to
household assets, household construction materials, water, sanitation and other variables into a
single index, which is afterwards issued as quintiles (first (poorest), second, third, fourth and
fifth (least poor)) (54,55).

The analysis was mostly determined a priori, based on the conceptual framework (Figure 4.3)
and focused on non-modifiable and social determinants as well as behavioral risk factor as pre-

dictors of each output. With respect to behavioral risk factors, we focused on those for which the
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link with the output can be considered causal, i.e., an unhealthy diet, insufficient physical activi-

ty, alcohol consumption and tobacco use (56).

Chi-square testing was used to examine differences in sociodemographic characteristics,

behavioral and metabolic risk factors for NCDs between males and females.

Data analysis for topic | (Physical activity and sedentarism) :

The estimation of MVPA is based on validated cut-points of 110 steps/minute for moderate- and
130 steps/minute for vigorous-intensity PA (57). For steps per day categories the proposal of Tu-
dor-Locke and Bassett (2004) was followed (58). This classification defines five categories as
follows: sedentary (<5,000 steps/day), low active (5,000-7,499 steps/day), somewhat active
(7,500-9,999/day), active (10,000-12,499 steps/day) and highly active (> 12,500 steps/day). A
second analysis was made using the cut off of 10 000 steps/day to classify the sample as inactive
(<10 000 steps/day) or active (>10 000 steps/day).

A simple bivariate analysis was carried out to explore the association between the outcome vari-
ables and respondent’s sociodemographic characteristics using Chi-square tests. Second, logistic
regression was used to identify factors associated with being sedentary (<5,000 steps/day), phys-
ically inactive (<10,000 steps per day) and No MVPA (<1 min/day) using adjusted odds ratio
(AOR) and 95% CI. Only factors associated at p < 0.05 from the bivariate analyses were includ-

ed in the multivariable regression model.

For each of the logistic regression models, apart from AORs, figures related to how well the data
fits the model are reported. These figures include the Hosmer and Lemeshow goodness-of-fit test,

classification tables and Nagelkerke R?.

Data analysis for topic Il (Overweight and Obesity) :

BMI was categorized as underweight (<18.5 kg/m?2), normal weight (18.5 - <25 kg/m?), over-
weight ((>25 - <30 kg/m?), overweight+ (>25 kg/m?) — which includes obese people, and obese

(>30 kg/m?), based on the WHO classification (59).
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Associations of possible risk factors with the binary outcome overweight+ were analyzed using
log-link binomial regression and Poisson regression (60,61) with robust variance estimates to
adjust for within household clustering. Univariable and multivariable analysis for the overweight
and obesity outcome were already described by Macicame et al: Factors associated with over-
weight+ with a p-value (P) <0.1 and P <0.2 for factors associated with obesity in the univariable
regressions adjusted for age and gender were included into the multivariable models. The Akaike
Information Criterion (AIC) and the most parsimonious model were the criteria used to decide
which variables should be retained in these multivariable models. To adjust for potential
confounding, gender, age and household wealth index were included in all multivariable models
(38).

Data analysis for topic 111 (Metabolic syndrome) :

MS was defined based on the 2009 Harmonized criteria (62-64), a definition that allows compa-
rison between different epidemiological studies and is also recommended for clinical practice
(45). The selected criteria for the diagnosis of MS includes participants with any three or more of
the five components described in Figure 4.6. The cut off used to define abdominal obesity was

waist circunference > 102 cm for men or > 88 cm for women.
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Measure Categorical Cut Points

Elevated waist circumference™ Population- and
country-specific definitions
Elevated triglycerides (drug treatment =150 mg/dL (1.7 mmol/L)

for elevated triglycerides is an
alternate indicatort)

Reduced HDL-C (drug treatment for <40 mg/dL (1.0 mmol/L) in

reduced HDL-C is an alternate males;

indicatort) <250 mg/dL (1.3 mmol/L) in
females

Elevated blood pressure Systolic =130 and/or diastolic

(antihypertensive drug treatment in a =85 mm Hg

patient with a history of hypertension
is an alternate indicator)

Elevated fasting glucoset (drug =100 mg/dL
treatment of elevated glucose is an
alternate indicator)

HDL-C indicates high-density lipoprotein cholesterol.

“It is recommended that the IDF cut points be used for non-Europeans and
either the IDF or AHA/NHLBI cut points used for people of European origin until
more data are available.

tThe most commonly used drugs for elevated triglycerides and reduced
HDL-C are fibrates and nicotinic acid. A patient taking 1 of these drugs can be
presumed to have high triglycerides and low HDL-C. High-dose w-3 fatty acids
presumes high triglycerides.

$Most patients with type 2 diabetes mellitus will have the metabolic
syndrome by the proposed criteria.

Figure 4.6. Criteria for Clinical Diagnosis of the Metabolic Syndrome based on the 2009 harmonized criteria;

repro-duced from (62)

The prevalence of MS was determined using two different denominators :
e The first prevalence was based on more strict criteria where only study participants who
were fasting were included in the analysis, meaning that in all participants data on all five

components that are used to define MS are available.

e The second prevalence relates to study participants in whom at least three of the the five
components are available, which includes participants without data on fasting glucose

and/or fasting triglycerides.

Associations of various potential risk factors with the binary outcome MS, were analyzed using
log-link binomial regression or alternatively (if the log link models did not converge) Poisson
regression (60,61) with robust variance estimates to adjust for within-household clustering. Uni-
variable regressions were adjusted for age and gender to identify factors whose association with

MS had a p-value (P) <0.1 to be considered for inclusion into multivariable models.
45



4.6. Ethical Considerations

This study was approved by the National Health Bioethics Committee of Mozambique, and was
provided a waiver by the Ethics Board of the Faculty of Medicine of Ludwig-Maximilians-

Universitat Munchen, Germany for PhD purposes.

All study procedures were conducted according to the ethical principles described in the Helsinki
Declaration and its revisions (65). Prior to enrollment, all eligible household members aged 18
years and above and minor's legal representatives signed an informed consent form (Annex 9.6

and 9.7). Assent forms were applicable for individuals aged 15-17 years (Annex 9.8).

The questionnaires were administered individually, in a place of residence chosen by the mem-
ber of the household, where it could take place in private. Study interviewers were trained to
explain to study participants about the importance of interviews individually and privately. Even
in the case of collection of physical parameters (BP, weight, height, waist circumference, physi-
cal activity) in groups, the dissemination of abnormal results was made in private (except for
cases of children under 18, whose abnormal results were disclosed in the presence of their repre-

sentatives).

The content of the forms and any additional information that was collected was treated confiden-
tially and considered strictly confidential. The information contained in the database continues to
be kept confidential and its access is restricted to authorized individuals, using passwords incor-

porated in the computer program in use.

Participants did not receive any financial or material compensation.
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5. Results

In total, 1223 individuals living in 367 households (mean of 3.3 subjects per household, with a
minimum of one and a maximum of 13 adults per household) were approached, of whom 1174
persons (96%) were eligible for inclusion in the study. Among those eligible individuals, 963
(82%) — at least one member of the 367 households —consented to participate. Reasons for non-

eligibility and for not consenting are presented in Figure 5.1.

1223 individuals approached

Reasons for non-eligibility (N=49):

More than 64 years old: 28 (57.1%)
Less than 15 years old: 2 (4.1%)
Pregnant women: 9 (18.4%)

Mental health: 5 (10.2%)

A Not a household member: 5 (10.2%)

1174 Eligible individuals

l Reasons for not consenting (N=211):

\L - Refusals: 26 (12.3%)
Unavailable: 185 (87.7%)

963 Consented

Figure 5.1. Screening and enrolment of participants

Table 5.1 presents the socio-demographic characteristics of study participants, where the majori-
ty were females (57.7%), almost two thirds of the enrolled participants were below the age of 35
(median age of 28 (IQR : 21, 41)) years and half of the study participants (51%) were single.
More than half of the participants (53.6%) had at least a secondary level of education and 54.2%
were employed. Portuguese, the official language in Mozambique, was considered as their mo-
ther tongue by more than one quarter of the participants and 88% reported that they can speak,

write and read Portuguese.
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Table 5.1. Socio-demographic characteristics of study participants (N=931)

Female
Characteristics (N=931) (n=394) (n=537)
N % n % n %
Age, years; median (IQR) 28 (21, 41) 27 (20, 38) 29 (21, 43)
Age, years 922 391 531
1524 372 (40.4) 165 (42.2) 207 (39.0)
2534 223 (24.2) 104 (26.6) 119 (22.4)
3544 133 (14.4) 57 (14.6) 76 (14.3)
4554 121 (13.1) 39 (10.0) 82 (15.4)
5564 73 (7.9) 26 6.7) 47 (8.5)
Religion 869 364 505
Muslim 30 (3.5) 16 4.2) 13 2.5)
zion 132 (15.2) 42 (11.1) 82 (15.6)
Christian Catholic ~ 168 (19.3) 78 (20.7) 86 (16.3)
Christian Protestant 474 (54.6) 175 (46.4) 293 (55.6)
No religion 65 (7.5) 39 (10.3) 25 (4.7)
Marital status 923 391 532
Single 471 (51.0) 216 (55.2) 255 (47.9)
Marriage/ ConseSrfi“Oar: 393 (42.6) 165  (422) 228 (429
Divorced/ widowed 59 (6.4) 10 (2.6) 49 (9.2)
Mother tongue 922 390 532
Portuguese 262 (28.4) 116 (29.7) 146 (27.4)
Bitonga 25 2.7) 11 (2.8) 14 (2.6)
Xichangana 458 (49.7) 169 (43.3) 289 (54.3)
Xisena 4 (0.4) (0.3) 3 (0.6)
Xirhonga 20 (2.2) (1.8) 13 (2.4)
Xichope 6 (0.7) (0.3) 5 (0.9)
Xitshwa 35 (3.8) 19 (4.9 16 (3.0)
Ndau 22 (2.4) 16 (4.1) 6 (1.1)
Other 90 (9.8) 50 (12.8) 40 (7.5)
Education 922 391 531
Primary or lower 428 (46.4) 149 (38.1) 279 (52.5)
Secondary or higher 494 (53.6) 242 (61.9) 252 (47.5)
Speak, write and read Portuguese 864 380 484
Yes 760 (88.0) 352 (92.6) 408 (84.3)
No 104 (12.0) 28 (7.4) 76 (15.7)
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Total Male Female
Characteristics (N=931) (n=394) (n=537)
N % n % n %
Occupation 830 362 468
Unemployed/ retired 183 221 54 14.9 129 27.6
Housewife 51 6.1 0 0 51 10.9
Full-time Student 146 17.6 56 155 90 19.2
Employed 450 54.2 252 69.9 198 42.3
qHuoilrﬁﬁrggld wealth index score, 819 346 473
Lowest 109 13.3 55 15.9 54 114
Low 147 18.0 61 17.6 86 18.2
Medium 174 21.3 76 22.0. 98 20.7
High 192 23.4 78 225 114 24.1
Highest 197 24.1 76 22.0 121 25.6

Table 5.2 shows that one out of four participants (25.6%) reported having an NCD, with women

reporting higher frequencies of NCDs in general (31%; P<0.001), high blood pressure (HBP)
(25.5%; P<0.001), cancer (8.4%; P=0.021) and family history of HBP (58%; P=0.005) compa-

red to men.

Table 5.2. Personal and family history of chronic diseases of study participants (N=924)

Total Male Female
Characteristics N % n % n %  p-value
HIV self-report 924 385 539
Yes 41 4.4 16 4.2 25 4.6 0.726
No 883 95.6 369 95.8 514 95.4
Self-report of any NCD 844 354 490
Yes 216 25.6 64 18.1 152 31.0 <0.001
No 558 66.1 267 75.4 291 59.4
Don't know 70 8.3 23 6.5 47 9.6
HBP self-report 915 382 533
Yes 187 20.4 51 134 136 255 <0.001
No 712 77.8 322 84.3 390 73.2
Don't know 16 1.8 9 24 7 1.3
Diabetes self-report 215 64 151 0.215
Yes 7 3.3 0 0 7 4.6 '
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Total Male Female

Characteristics N % n % n %  p-value
No 163 75.8 50 78.1 113 74.8
Don't know 45 20.9 14 21.9 31 20.5
Cancer self-report 915 381 534
Yes 60 6.6 15 39 45 8.4 0.021
No 835 91.3 356 934 479 89.7
Don't know 20 2.2 10 2.6 10 1.8
Family history of HBP 915 382 533
Yes 489 53.4 180 47.1 309 58.0 0.005
No 303 33.1 146 38.2 157 29.4
Don't know 123 13.4 56 14.7 67 12.6
Family history of Diabetes 903 376 527
Yes 117 13.0 38 10.1 79 15.0 0.024
No 655 72,5 273 72.6 382 725
Don't know 131 145 65 17.3 66 125

Behavioral risk factors for NCDs of study participants are presented in Table 5.3. More than half
of the participants (55.2%) reported consuming vegetables regularly but only 20.2% reported
eating fruits on a regular basis. Almost three quarter (73.9%) of the participants never ate pro-
cessed food or did so less than once a week. There were no statistically significant differences
regarding diet patterns between females and males. Males reported consuming more alcohol and
tobacco than females (P<0.0001), with a general prevalence of daily tobacco and alcohol con-
sumption of 5.6% and 5.4% respectively. Females engaged less in physical activity than males
(P<0.0001). Of those who correctly used pedometers to measure physical activity (i.e. over se-
ven days and throughout the day), 64.6% walked less than the recommended 10000 steps per day,
with a median of 8136 (IQR : 5409, 11638) steps per day, and 67% spent less than 60 minutes of
MVPA per day, with a median of 18 (IQR: 6.2, 35) minutes of MVPA per day.
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Table 5.3. Behavioral characteristics of participants (N=931)

Characteristics Total (931) Male (394) Female (523) E)c-r\:iazl)ue
N % n % n %
Consumption of fruit per
week, days 922 389 533
Median (IQR) 2(0,3) 2(0,3) 2 (0, 3)
Never 248 26.9 107 27.5 141 26.5
1-3 days a week 488 52.9 197 50.6 291 54.6 0.4284
4-7 days a week 186 20.2 85 21.9 101 19.0
Consumption of vegetables
per week, days 892 372 520
Median (IQR) 4 (3,6.5) 4 (3, 6) 4(3,7)
Never 15 1.7 10 2.7 5 1.0
1-3 days a week 385 43.2 164 44.1 221 425 0.1107
4-7 days a week 492 55.2 198 53.2 294 56.5
Consumption of processed
foods per week 921 390 531
Never 311 33.8 132 33.9 179 33.7
Less than once per week 369 40.1 145 37.2 224 42.2 0.0867
1-4 times per week 175 19.0 76 19.5 99 18.6
Daily/ Almost daily 66 7.2 37 9.5 29 5.5
Consumption of soft drinks
oor o 894 373 521
Never 507 56.7 202 54.2 305 58.5
Less than once per week 187 20.9 71 19.0 116 22.3 0.0080
1-4 times per week 145 16.2 66 17.7 79 15.2
Daily/ Almost daily 55 6.2 34 9.1 21 4.0
Tobacco consumption 923 390 533
Never consumes 835 90.5 319 81.8 516 96.8 <0.0001
Consumes weekly 36 3.9 28 7.2 8 15 '
Consumes daily 52 5.6 43 11.0 9 1.7
Alcohol consumption 922 390 532
Never consumed alcohol 397 43.1 113 29.0 284 53.4
Did not consume alcohol last 61
year 95 10.3 34 8.7 11.5 <0.0001
Consumes less than once per 175
week 380 41.2 205 52.6 32.9
Consumes daily to at least 12
once per week 50 54 38 9.7 2.3
Number of steps per day 537 228 309
Median (IQR) 8136 (5409, 11638) 10166 (6668, 13866) 6819 (4634, 9897)
<10000 347 64.6 110 48.3 237 76.7 <0.0001
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-value
Characteristics Total (931) Male (394) Female (523) ?chiZ)
N n n %
>10000 190 118 51.7 72 23.3
Time spent in MVPA per day,
minutes 537 228 309
Median (IQR) 18,0 (6.2, 35.0) 24.8 (10.2, 46.5) 14.0 (3.8, 28.7)
<60 360 128 56.1 232 75.1
>60 177 100 43.9 77 24.9 <0.0001

The median BMI and waist width in the study population was 22.5kg/m? (IQR : 20.1 kg/m?, 26.2

kg/m?) and 76cm (70cm; 86.6cm), respectively, with women presenting a statistically signifi-

cantly (P<0.0001) higher prevalence of overweight+ and abdominal obesity (42.5% and 43.8%,

respectively), compared to men (16.3% and 7%, respectively) (Table 5.4). Women also pre-

sented a higher prevalence of low HDL cholesterol (31.4%) compared to men (22.3%), P=0.003.

In contrast, men had a higher prevalence of hyperglycemia (61.1%), compared to women
(47.3%), P=0.048. Overall, 19.8% and 14.1% of the study participants presented HBP and hy-

pertriglyceridemia, with no statistically significant differences between genders.

Table 5.4. Metabolic risk factors for NCDs on study participants (N=931)

Total Male Female
p-value
Characteristics N % n % n %
BMI: median (IQR) 22.5(20.1, 26.2) 21.2 (19.3, 23.6) 23.7 (20.8, 28.3) <0.0001
BMI 931 394 537
Less than 18.5 91 9.8 57 14.4 34 6.3
185249 552 59.3 277 70.3 275 51.2
25.0-29.9 171 18.4 47 13.0 124 23.1
>=30 117 12.6 13 33 104 19.4
\r;\’:é?;rf'{fsg)ference; 76 (70, 86.6) 73.4 (69.3, 80.6) 78.1 (71, 90.5) <0.0001
Waist circumference 920 384 536
Normal 658 715 357 93.0 301 56.2
Wide 262 285 27 7.0 235 43.8
Systolic blood pressure; 119 (109, 131) 121 (112, 135) 115 (106, 128)
m_edlan_(IQR) 0,742
2:;’";:;;“68%‘)“ Pressure, 74 (66, 84) 74 (66, 83) 75 (67, 84)
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Total Male Female
p-value
Characteristics N % n % n %
HBP 920 384 536
No 738 80.2 310 80.7 428 79.9
Yes 182 19.8 74 19.3 108 20.1
Fasting glucose; median 0048
(IQR) 5.1 (4.7,5.7) 5.2 (4.8, 5.8) 5.1 (4.7, 5.6) *
Fasting glucose 207 95 112
Normal 96 46.4 37 38.9 59 52.7
High 111 53.6 58 61.1 53 47.3
Fasti_ng triglycerides; 0581
median (IQR) 1.1 (0.8, 1.6) 1.0 (0.8, 1.5) 1.1(0.8,1.7) ’
Fasting triglycerides 206 95 11
Normal 177 85.9 83 87.4 94 84.7
High 29 14.1 12 12.6 17 15.3
Z'S'F;)Cho'e“em'; median 1.5(1.1, 2.0) 1.4 (1.0, 2.0) 1.6 (1.2, 2.1) 0,003
HDL cholesterol 924 385 539
Normal 669 72.4 299 7.7 370 68.7
Low 255 27.6 86 22.3 169 31.3

5.1. Results from Topic I (Physical activity and sedentarism)
Of the 963 participants who consented to participate in the study, 580 (60.2%) provided valid PA

measurements based on the use of pedometers.

The distribution of the average number of steps per day and average time spent per day in
MVPA are shown in Figures 5.2 and 5.3, respectively. The distribution of steps/day was slightly
skewed to the right, and the skewness is more pronounced in females than males (see Figure

5.2). There was greater skewness observed in the distribution of MVVPA in both genders.
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Figure 5.2. Distribution of average number of steps per day for males (a) and females (b)
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Figure 5.3. Distribution of average time (minutes) spent in moderate-to-vigorous physical activity per day for

males (a) and females (b)

The proportion of participants by activity categories is shown in Table 5.5. The percentage of
sedentary subjects (<5,000 steps per day) was 14.7% for males and 26.8% for females while
when considering the cut-off value of 10,000 steps/day there were 35.2% of the sample that
would be considered active (males=51.3%; females=23.3%) and 64.8% inactive (males=48.7%;
females=76.7%. Subjects spending one or more than one hour in MVPA were 8.7%
(males=15.2%; females=3.8%).
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Table 5.5. Proportion of subjects by physical activity categories

Characteristic Total Male Female

N % n % n %
Steps/day*
Sedentary 118 21.7 34 14.7 84 26.8
Low Active 132 24.3 41 17.8 91 29.0
Somewhat Active 102 18.8 37 16.1 65 20.7
Active 80 14.7 37 16.1 43 13.7
Highly Active 111 20.4 81 35.2 30 9.5
<10000 steps/day 352 64.8% 112 48.7% 240 76.7%
>10000 steps/day 191 35.2% 118 51.3% 73 23.3%
MVPA
No MVPA 49 9.0% 13 5.7% 36 11.5%
1-29.9 min. 320 58.9% 120  52.2% 200 63.9%
30-59.9 min 127 23.4% 62 27.0% 65 20.8%
>60 min 47 8.7% 35 15.2% 12 3.8%

*see text for definitions of steps per day categories.

Associations of various factors with being sedentary (<5,000 steps/day) are presented in table 5.6,
where age, education, religion, marital status and BMI do not show any significant association.
The proportion of sedentary females is higher than males (males=18.8%; females=26.8%;
P=0.001). Occupation was a second significant factor (P=0.02) showing employees (16%) and
students (23.7%) with lower proportion of sedentary subjects than housewives (29%) and unem-
ployed (28.7%).

Table 5.6. Bivariate analysis of factors associated with being sedentary (less than 5000 steps/day)

_ Sedentary i
Characteristics (%) Chi-square p-value
Male 14.8
Gender Fermale 6.8 11.3 0.001
15-24 24.0
25-34 21.2
Age 35-44 14.8 3.5 0.47
45-54 18.7
55-64 26.5
. Primary or lower 21.1
Education Secondary or higher 22.0 0.076 0.78
Occupation ~ Employed 16.0 9.47 0.02
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Sedentary

Characteristics (%) Chi-square p-value

Housewife 29.0
Unemployed 28.7
Student 23.7
Atheist 23.1
Christian Catholic 28.8

Religion Christian protestant 16.9 10.0 0.074
Muslim 23.5
Zion 20.9
Married 21.7

Marital status  Single 22.5 0.76 0.68
Widow-divorced 16.2
Very Low 24.6
Low 18.8

SES Medium 20.6 1.78 0.77
Medium-high 23.9
Highest 18.4
<185 235
18.5 24.9 19.8

BMI 25 29.9 20.6 1.21 0.74
>=30 25.7

When 10,000 steps/day is considered as the cut-off that discriminates inactive and active subjects,
gender, occupation and SES are significant factors while age, education, religion, marital status
and BMI do not show any significant association (table 5.7). Females are more inactive than
males (76.7% vs 48.7%), unemployed (73.9%) more than employed (57.8%) and the highest
(72.8%) and mid-high SES (73.5%) groups have a high proportion of inactivity than very low
(49.2%) and low (58.8%) groups.

Table 5.7. Bivariate analysis of factors associated with inactivity (<10 000 steps/day)

Characteristics Inactive?(%) Chi-square p-value
Male 48.7
Gender Female 76.7 45.5 <0.001
15-24 68.0
A% 2534 61.4 21 059
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Characteristics Inactive?(%) Chi-square p-value

35-44 60.7
45-54 68.0
55-64 61.2
. Primary or lower 62.3
Education Secondary or higher 66.8 L 0.28
Employed 57.8
Housewife 71.0
Occupation ~ Unemployed 739 11.2 0.01
Student 69.9
Atheist 61.5
Christian Catholic 64.4
Religion Christian protestant 65.0 35 0.62
Muslim 58.8
Zion 61.2
Married 62.7
Marital status single 67.8 3.4 0.17
Widow-divorced 54.1
Very Low 49.2
Low 58.8
SES Medium 61.1 15.7 0.003
Medium-high 735
Highest 72.8
<18.5 56.9
18.5-24.9 63.9
BMI 25.0-29.9 68.8 28 0.42
>30 68.9

Bivariate analysis only found significance for gender for No MVVPA, where the portion of inac-
tivity was higher in females than in males (females=11.5%; males=5.7%; P=0.01). All the other
factors are not significant (table 5.8).
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Table 5.8. Bivariate analysis of factors associated with no time spent in MVPA (NO MVPA)

Characteristics NO MVPA (%) Chi-square p-value
Male 5.7
Gender Fermale 115 55 0.01
15-24 6.7
25-34 114
Age 35-44 4.9 6.6. 0.15
45-54 14.7
55-64 10.2
. Primary or lower 9.7
Education Secondary or higher 8.1 041 051
Employed 7.8
) Housewife 9.7
Occupation Unemployed 113 1.87 0.59
Student 11.8
Atheist 12.3
Christian Catholic 8.5
Religion Christian protestant 9.4 55 0.23
Muslim 0
Zion 3
Married 9.2
Marital status ~ Single 9.0 0.04 0.97
Widow-divorced 8.1
Very Low 5.0
Low 4.7
Fousenoid wealt yregium 7.9 3.4 0.48
Medium-high 12
Highest 8.3
Less than 18.5 59
18.5-24.9 8.4
BMI 25-29.9 8.3 3.8 0.27
>=30 14.9
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Logistic regression was performed with variables that were significant in the bivariate analyses.
Females are more sedentary (<5,000 steps/day) than males (OR=1.9) and unemployed (OR=1.8)
more than employed (Table 5.7). When using the less than 10,000 steps per day as a criterion to
classify inactivity, females (OR=3.2) are more inactive than males. There are no statistically sig-
nificant differences between occupational groups and only high SES subjects are statistical more
inactive (OR=2.2) than the low SES group. Furthermore, the odds of NO MVPA was higher in
females (OR=2.1) than males as is shown in Table 5.9.

Table 5.9. Factors associated with being sedentary (<5 000 steps/day), physically inactive (<10 000 steps/day),
and not participating in MPVA

Variable Sedentary* Inactive** No MVPA***
Gender

Male 1 1 1
Female 1.9 (1.2-3.2) 3.2(2.1-4.8) 2.1(1.1-4.1)
Occupation

Employed 1 1

Housewife 1.5(0.6-3.6) 1.2(0.4-2.9)

Unemployed 1.8(1.1-3.1) 1.6(0.9-2.7)

Student 1.4(0.8-2.6) 1.2(0.7-2.1)

Household wealth index

Very Low 1

Low 1.2 (0.6-2.9)
Mid 1.4 (0.7-2.7)
Mid-high 2.0 (1.0-4.0)
High 2.2 (1.1-4.6)

Data is presented as Odds Ratio

* NSH-Hosmer Lemeshow test 0.32 p=0.98 classification Table 78.8%; R?=0.05
** NSH-Hosmer lemeshow test 5.0 p=0.75 classification Table 67.3%; R?=0.15
*** Classification Table 91%; R?=0.02

59



5.2. Results from Topic Il (Overweight and Obesity)
Out of 963 household members who had consented to participate, 32 (3.3%) were excluded from

this analysis because no BMI data were abailable.

963 Consented
| Reasons for not performing physical
\l/ Z | measurements (N=32):
Physical disability: 5 (15.6%)
- U ilable: 27 (84.4%
931 with BMI TETENEEE 2T R

Figure 5.4. Reasons for not enrolling consented participants into the overweigh/obesity analysis

Figure 5.5 presents the BMI distribution, which shows that almost one third [(31.0%) (95% CI:
28.0, 33.9)] and 12.6% (95% CI: 10.4, 14.7) of the study participants were overweight+ and
obese, respectively, with females presenting a higher prevalence of overweight and obesity
(42.5% overweight+ and 19.4% obese) compared to males (P<0.0001).

FEMALE

MALE

TOTAL

9,8% |J

0,0%  10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0%  80,0%

m Obesity  m Overweight m Normal weight m Underweight

Figure 5.5. BMI distribution among study participants
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Table 5.10 presents the findings of the univariable modelling describing the association of
overweight+ with socioeconomic and behavioral factors. After adjusting for age, women were
2.57 times (95% CI: 2.02 to 3.27) more likely than men to be overweight+ and after adjusting for
gender the risk of being overweight+ increased 1.03 times (95% CI: 1.03 to 1.04) with each year
of age. Compared with lowest household wealth index category, the highest household wealth
index was associated with a 1.92 fold (95% CI: 1.32 to 2.79, P=0.0006) increased risk of being
overweight+. Married and employed individuals were 1.45 (95% ClI: 1.13 to 1.87) and 1.51 (95%
Cl: 1.19 to 1.92) times more likely to be overweight+ than singles and unemployed participants,
respectively. After adjusting for gender and age, having Portuguese as mother language, being
able to speak, write and read Portuguese and the level of education did not show a statistically
significant association with overweight+.

With respect to behavioral risk factors, the consumption of fruits was associated with a 1.07
(95% CI: 1.03 to 1.11) times increased risk of overweight+ for each additional day (P=0.0004),
while the consumption of soft drinks and processed foods showed no association with
overweight+. Tobacco consumption was associated with reduced risk of being overweight+
(P=0.0049), while alcohol consumption and physical activity were not significantly associated

with overweight+.

Table 5.10. Associations of overweight+ (BMI>=25) with socioeconomic and behavioral characteristics, uni-

variable models and models adjusted for gender and age

Univariable ¢ Adj. for gender & age
Covariate N Evts. % Evts. RR 95% ClI p-value RR 95% ClI p-value
Gender
(N=922)
59 15.09 1.00 - - - 1.00
Male 391
531 223 4200 2.78 (2.18 to 3.56) <0.0001 2.57 (2.02t03.27) <0.0001
Female
Age (per year)
(1.03t01.04)  <0.0001  1.03 (1.031t01.04)  <0.0001
1.04
Household wealth index score,
quintiles (N = 818)
26 2385 1.00 - - - 1.00
Very low 109
146 40 2740 1.15 (0.72t0 1.83) 0.5622 1.20 (0.78 to 1.86) 0.4127
Low
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Univariable ¢

Adj. for gender & age

Covariate N Evts. % Evts. RR 95% ClI p-value RR 95% CI p-value
174 48 2759 1.16 (0.751t0 1.78) 0.5093 1.23 (0.83101.83) 0.2997
Medium
192 58 3021 1.27 (0.82 t0 1.96) 0.2906 1.35 (0.90t0 2.01) 0.1421
Medium/high
197 83 4213 177 (1.18 to 2.65) 0.0062 1.92 (1.32t0 2.79) 0.0006
Highest
Education (N = 921)
Primary or 171 40.05 1.00 - - - 1.00 - - -
lower 427
Secondary or 494 110 2227 0.56 (0.45 to 0.68) <0.0001 1.03 (0.81t0 1.30) 0.8250
higher
Marital status (N = 922)
92 1953 1.00 - - - 1.00 - - -
Single 471
392 159 4056 2.08 (1.63 t0 2.65) <0.0001 1.45 (1.131t0 1.87) 0.0035
Married
Divor- 59 31 5254 269 (1.96 to 3.70) <0.0001 1.18 (0.84 to 1.66) 0.3517
ced/widow(ed)
Occupation (N
=922)
Unemployed/r 50 27.32 1.00 - - - 1.00 - - -
etired 183
51 19 3725 136 (0.87 t0 2.14) 0.1758 1.10 (0.73t0 1.68) 0.6445
Housewife
146 21 1438 0.53 (0.32t0 0.85) 0.0095 0.94 (0.57 to 1.54) 0.8058
Student
449 159 3541 1.30 (0.99 to 1.70) 0.0623 151 (1.19t0 1.92) 0.0008
Employed
93 33 3548 130 (0.89t0 1.89) 0.1715 1.48 (1.05t0 2.07) 0.0236
Missing data
Can speak, write and read Portuguese (N = 922)
40 38.83 1.00 - - - 1.00 - - -
No 103
760 218 28.68 0.74 (0.56 to 0.97) 0.0299 1.20 (0.93 to 1.56) 0.1627
Yes
59 24 40.68 1.05 (0.72 to 1.53) 0.8109 0.76 (0.531t0 1.09) 0.1344
Missing data
Portuguese as the mother language (N = 922)
232 3515 1.00 - - - 1.00 - - -
No 660
262 50 19.08 0.54 (0.42100.71) <0.0001 0.89 (0.67 t0 1.19) 0.4469
Yes
Consumption of Fruit per week (N =919)
(per number
of days of the (1.00 to 1.09) 0.0647 1.07 (1.03t0 1.11) 0.0004
week) - - - 1.04
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Univariable ¢

Adj. for gender & age

Covariate Evts. % Evts. RR 95% ClI p-value RR 95% CI p-value
Consumption of Fruit per week (N =919)
72 2915 1.00 - - - 1.00 - - -
Never 247
1-3days a 486 146  30.04 1.03 (0.81t01.31) 0.8041 1.18 (0.95t01.47) 0.1365
week
4-7 days a 186 64 3441 118 (0.89 to 1.56) 0.2484 1.44 (1.11t0 1.86) 0.0052
week
Consumption of Vegetables per week (N = 891)
(per number
of days of the (0.98 t0 1.07) 0.3134 1.00 (0.951t0 1.04) 0.8330
week) - - - 1.02
Consumption of Vegetables per week (N = 891)
2 1333 1.00 - - - 1.00 - - -
Never 15
1-3days a 385 118  30.65 2.30 (0.63 to 8.33) 0.2050 1.91 (0.5410 6.77) 0.3142
week
4-7 days a 491 160 3259 244 (0.67 t0 8.92) 0.1761 1.84 (0.51t0 6.57) 0.3495
week
Consumption of Processed food per week (N =919)
96 3097 1.00 - - - 1.00 - - -
Never 310
Less than 368 126 3424 111 (0.89 t0 1.38) 0.3708 1.13 (0.91t01.39) 0.2686
once per week
1-4 times per 175 49 2800 0.90 (0.68 to 1.21) 0.4969 1.15 (0.881t0 1.51) 0.3055
week
Daily/almost 66 10 1515 0.49 (0.26 t0 0.92) 0.0266 0.80 (0.44 to 1.45) 0.4567
daily
Consumption of Soft drinks per week (N = 893)
174 3432 1.00 - - - 1.00 - - -
Never 507
Less than 186 58 3118 0.91 (0.72 t0 1.15) 0.4237 1.02 (0.82 t0 1.25) 0.8863
once per week
1-4 times per 145 33 2276  0.66 (0.48 t0 0.92) 0.0152 0.86 (0.64 t0 1.16) 0.3345
week
Daily/almost 55 14 2545 0.74 (0.47 t0 1.17) 0.2005 1.08 (0.69 to0 1.70) 0.7249
daily
Tobacco consumption (N = 920)
Never con- 270 32.41 1.00 - - - 1.00 - - -
sumed 833
Consumes 36 8 2222 0.69 (0.38t01.24) 0.2113 0.95 (0.55 t0 1.63) 0.8462
weekly
Consumes 51 4 784 0.24 (0.10 to 0.57) 0.0013 0.27 (0.11t0 0.68) 0.0049
daily
Alcohol consumption (N = 919)
Never con- 121 3056  1.00 - - - 1.00 - - -
sumed alcohol 396
Did not 94 37 3936 1.29 (0.97t0 1.72) 0.0841 1.16 (0.91t0 1.48) 0.2304
consume
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Univariable ¢

Adj. for gender & age

Covariate N Evts. % Evts. RR 95% ClI p-value RR 95% CI p-value
alcohol last
year
Consumes
less than once 379 116  30.61 1.00 (0.80 to 1.25) 0.9883 1.23 (1.00 to 1.50) 0.0485
per week
Consumes
daily to at
least once per 50 8 16.00 0.52 (0.25 t0 1.09) 0.0825 0.90 (0.451t0 1.79) 0.7663
week
Mean of steps per day (N = 895)
117  33.72 1.00 - - - 1.00 - - -
10000 or less 347
189 52 2751 0.82 (0.62 to 1.08) 0.1562 0.96 (0.75t0 1.24) 0.7779
Above 10000
359 111 30.92 0.92 (0.74t0 1.14) 0.4350 0.95 (0.78 to 1.15) 0.5783
Missing data
Mean of MVPA per day (N = 895)
60 minutes or 117 32.59 1.00 - - - 1.00 - - -
less 359
Above 60 177 52  29.38 0.90 (0.70t0 1.17) 0.4296 1.16 (0.91 to 1.49) 0.2245
minutes
359 111 30.92 0.95 (0.77 t0 1.18) 0.6298 1.00 (0.82t0 1.22) 0.9966
Missing data

N = number of patients/observations; Evts. =number of overweight and obese patients (BM1>=25);

% Evts. = percentage of overweight and obese patients; RR = risk ratio

) Associations analyzed using log-link binomial regression with robust variance estimates to adjust for within

household clustering

In table 5.11 the associations of obesity with socioeconomic and behavioral characteristics are

shown. Similar associations to those described for overweight+ were observed, with statistically

significant associations between obesity and age, gender and household wealth index and no

significant associations for diet, physical activity and tobacco.
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Table 5.11. Associations of obesity (BMI>=30) with socioeconomic and behavioral characteristics, univa-

riable models and models adjusted for gender and age

Univariable Adj. for gender & age
Covariate N Evts. % Evts. RR 95% CI p-value RR 95% CI p-value
Gender (N =922)
12 3.07 1.00 - - - 1.00 - - -
Male 391
531 102 1921 6.26 (3.53t011.09) <0.0001 559 (3.17t09.86) <0.0001
Female
(1.041t01.06) <0.0001 1.05 (1.03t01.06) <0.0001
Age (per year) - - - 1.05
Household wealth index, quintiles (N
=818)
5 459 1.00 - - - 1.00 - - -
Very low 109
146 21 1438 3.14 (1.22 to 8.06) 0.0176 334 (1.35t08.27) 0.0093
Low
174 24 1379 3.01 (1.22 10 7.42) 0.0169 324 (1.35t07.77) 0.0085
Medium
192 17 8.85 1.93 (0.73 t0 5.08) 0.1829 211 (0.84t05.31) 0.1136
Medium/high
197 35 1777 3.87 (1.59 t0 9.42) 0.0028 434 (1.841010.21) 0.0008
Highest
Education (N =
921)
Primary or 82 19.20 1.00 - - - 1.00 - - -
lower 427
Secondary or 494 32 6.48 0.34 (0.23t0 0.50) <0.0001 0.75 (0.47t01.19) 0.2256
higher
Marital status (N = 922)
35 7.43 1.00 - - - 1.00 - - -
Single 471
392 66 16.84 2.27 (1.57t03.27) <0.0001 134 (0.91t01.97) 0.1377
Married
Divorced/ 59 13 2203 297 (1.75t05.03)  <0.0001 0.88 (0.481t01.62) 0.6768
widow(ed)
Occupation (N =
922)
Unemployed/retir 25 13.66 1.00 - - - 1.00 - - -
ed 183
51 6 11.76 0.86 (0.37 to 2.00) 0.7282 0.66  (0.29t0 1.50) 0.3159
Housewife
146 4 274 0.20 (0.07 to 0.56) 0.0021 0.44  (0.16t01.23) 0.1196
Student
449 68 1514 111 (0.74 t0 1.67) 0.6219 141  (0.96 to 2.06) 0.0771
Employed
93 11  11.83 0.87 (0.44 t0 1.69) 0.6728 1.00 (0.54t01.88) 0.9879
Missing data
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Univariable

Adj. for gender & age

Covariate N Evts. % Evts. RR 95% ClI p-value RR 95% CI p-value
Can speak, write and read Portuguese (N = 922)
16 1553 1.00 - - - 1.00 - - -
No 103
760 86 1132 0.73 (0.44t01.19) 0.2090 146  (0.90to 2.36) 0.1230
Yes
59 12 2034 131 (0.68 to 2.53) 0.4221 0.85 (0.45t01.59) 0.6069
Missing data
Portuguese as the mother language (N = 922)
99 15.00 1.00 - - - 1.00 - - -
No 660
262 15 573 0.38 (0.23 t0 0.62) 0.0001 0.78 (0.45101.36) 0.3802
Yes
Consumption of Fruit per week (N = 919)
(per number of (0.93t01.10) 0.7643 1.05 (0.981t01.13) 0.1720
days of the week) - - - 101
Consumption of Fruit per week (N = 919)
34 1377 1.00 - - - 1.00 - - -
Never 247
486 54 1111 081 (0.55t01.18) 0.2656 0.97 (0.66t01.41) 0.8635
1-3 days a week
186 26 1398 1.02 (0.64 t0 1.61) 0.9481 135 (0.861t02.13) 0.1938
4-7 days a week
Consumption of Vegetables per week (N = 891)
(per number of (0.96 t0 1.12) 0.4059 0.99 (0.91t01.08) 0.8507
days of the week) - - - 1.03
Consumption of Vegetables per week (N = 891)
1 6.67 1.00 - - - 1.00 - - -
Never 15
385 47 1221 1.83 (0.28 t0 12.04) 0.5289 139 (0.23t08.45) 0.7190
1-3 days a week
491 65 1324 199 (0.29 to 13.48) 0.4827 131 (0.21t08.15) 0.7735
4-7 days a week
Consumption of Processed food per week (N = 919)
43 1387 1.00 - - - 1.00 - - -
Never 310
Less than once 368 51 1386  1.00 (0.68to 1.47) 0.9964 1.01  (0.69to 1.48) 0.9599
per week
1-4 times per 175 18 1029 074 (0.45t0 1.23) 0.2479 1.02  (0.64t0 1.63) 0.9301
week
Daily/almost 66 2 3.03 022 (0.05 to 0.89) 0.0341 045 (0.11t01.78) 0.2547
daily
Consumption of Soft drinks per week (N = 893)
70 1381  1.00 - - - 1.00 - - -
Never 507
Less than once 186 23 1237  0.90 (0.57 to 1.41) 0.6314 1.05 (0.68t01.62) 0.8157
per week
1-4 times per 145 16 11.03  0.80 (0.47 t0 1.35) 0.4031 117  (0.72t0 1.90) 0.5361
week
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Univariable

Adj. for gender & age

Covariate N Evts. % Evts. RR 95% ClI p-value RR 95% CI p-value
Daily/almost 55 3 545 0.40 (0.13t0 1.19) 0.0991 0.71  (0.241t02.07) 0.5267
daily
Tobacco consumption (N = 920)
110 1321 1.00 - - - 1.00 - - -
Never consumed 833
Consumes wee- 36 1 278 021 (0.03 t0 1.49) 0.1183 0.41  (0.07 to 2.40) 0.3221
ki
Y 51 3 588  0.45 (0.16 t0 1.22) 0.1157 0.65 (0.22101.93) 0.4343
Consumes daily
Alcohol consumption (N = 919)
Never consumed 48  12.12 1.00 - - - 1.00 - - -
alcohol 396
Did not consume 94 21 2234 184 (1.16 to 2.92) 0.0093 1.64  (1.07 to 2.50) 0.0228
alcohol last year
Consumes less
than once per 379 43 1135 094 (0.63 t0 1.38) 0.7404 128 (0.89t0 1.86) 0.1849
week
Consumes daily
to at least once 50 2 400 033 (0.08 to 1.29) 0.1114 0.85 (0.23103.22) 0.8156
per week
Mean of steps per day (N = 536)
(1.00 to 1.00) 0.0835 1.00 (1.00 to 1.00) 0.4598
(per 10000 units) - - - 1.00
Mean of MVPA per day (N = 536)
(0.98 to 1.00) 0.1949 1.00 (0.99to0 1.01) 0.8432
(per 10 units) - - - 099
Mean of steps per day (N = 895)
51 1470 1.00 - - - 1.00 - - -
10000 or less 347
189 23 1217 0.83 (0.52t0 1.31) 0.4227 1.02 (0.65t01.61) 0.9160
Above 10000
359 39 1086 0.74 (0.50 to 1.09) 0.1305 0.77 (0.53t01.12) 0.1678
Missing data
Mean of MVPA per day (N = 895)
52 1448  1.00 - - - 1.00 - - -
60 minutes or less 359
177 22 1243 0.86 (0.55t01.33) 0.4941 124  (0.80to 1.94) 0.3311
Above 60 minutes
359 39 1086 0.75 (0.51t0 1.10) 0.1424 081 (0.56t01.17) 0.2701

Missing data

N = number of patients/observations; Evts. =number of obese patients (BMI1>=30);

% Evts. = percentage of overweight and obese patients; RR = risk ratio

® Associations analyzed using log-link binomial regression with robust variance estimates to adjust for within

household clustering
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Table 5.12 presents the results for the final multivariable models for overweight+. These show
that females were 2.38 times (95% CI: 1.84 to 3.06) more likely than males to be overweight+
and that the risk of being overweight+ increased 1.03 times (95% CI: 1.02 to 1.03) with every
additional year of age. With respect to household wealth, only the highest wealth index category
was significantly associated with overweight+, with a 1.98 times (95% CI: 1.38 to 2.83) increa-
sed risk of overweight+ compared to the lowest household wealth index category. Being em-
ployed and being married were associated with 1.33 times (95% CI: 1.04 to 1.69) and 1.45 times
(95% CI: 1.13 to 1.86) the risk of overweight+, respectively. Consumption of fruit was asso-
ciated with a 1.05 times (95% CI: 1.01 to 1.09) increased risk of overweight+ while daily tobac-

co consumption was associated with a reduced risk of being overweight+.

Table 5.12. Multivariable association between overweight+ and socioeconomic and behavioral characteris-tics
in Maputo city, Mozambique (N=817)

Univariable Multivariable
Covariate N Evts. % Evts. RR 95% CI p-value RR 95% CI p-value
Gender
Male* 345 55 15.94 1.00 - - - 1.00 - - -
Female 472 200 42.37 266 (2.06t03.43) <0.0001 238 (1.84t03.06) <0.0001
Age
(per year - - - 103 (1.03t01.04) <0.0001 1.03 (1.02t01.03) <0.0001
Household wealth
index, quintiles
Very low* 109 26 23.85 1.00 - - - 1.00 - - -
Low 146 40 27.40 115 (0.72t0 1.83) 0.5622 129  (0.861t01.95) 0.2161
Medium 174 48 27.59 116 (0.75t01.78) 0.5093 1.30  (0.891t01.89) 0.1758
Medium/high 192 58 30.21 1.27 (0.821t0 1.96) 0.2906 1.35  (0.921t01.98) 0.1206
Highest 196 83 42.35 178 (1.18t0 2.67) 0.0058 1.98  (1.381t02.83) 0.0002
Marital status
Single* 402 81 20.15 1.00 - - - 1.00 - - -
Married 357 143 40.06 199 (154t0256) <0.0001 145 (1.13t01.86) 0.0033
Divorced/widow(ed) 58 31 53.45 265 (1.92t03.66) <0.0001 121 (0.871t01.68) 0.2557
Occupation
Retired/unemployed* 160 47 29.37 1.00 - - - 100 - - -
Housewife 45 16 35.56 121 (0.74t0 1.97) 04412 0.96  (0.61to1.52) 0.8737
Student 132 19 14.39 0.49 (0.30to0 0.81) 0.0054 0.87 (0.52t01.45) 0.5956
Employed 402 142 35.32 120 (0.91to 1.60) 0.2020 1.33 (1.04t01.69) 0.0217
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Univariable Multivariable
Covariate N Evts. % Euvts. RR 95% ClI p-value RR 95% ClI p-value
Missing data 78 31 39.74 1.35 (0.93t0 1.96) 0.1108 154 (1.12t02.12) 0.0084
Consumption of Fruit
per week
(per number of days
of the week) - - - 1.04 (1.00to 1.09) 0.0602 1.05 (1.01to01.09) 0.0175
Tobacco consumption
Never consumed* 743 244 32.84 1.00 - - - 100 - - -
Consumes weekly 31 8 25.81 0.79  (0.44to0 1.40) 0.4127 0.89  (0.52to1.51) 0.6584
Consumes daily 43 3 6.98 0.21  (0.08 to 0.59) 0.0032 0.25 (0.09t00.72) 0.0102

N = number of observations; Evts. = number of events; % Evts. = (N-events/N)*100; RR = risk ratio; 95% CI =

95% confidence interval

* reference stratum

** Uni- and multi-variable Poisson regression results; using robust variance estimates adjusted for clustering by

household

In table 5.13 the results for the final multivariable models for obesity are shown. Similar to

overweight, female gender, increasing age and a higher household wealth index were associated

with an increased risk of obesity. Higher levels of education were associated with a significantly

reduced risk of being obese.

Table 5.13. Multivariable association between obesity and socioeconomic and behavioral characteristics in

Maputo city, Mozambique (N=817)

Univariable Multivariable )
Covariate N Evts. % Evts.
RR 95% ClI p-value RR 95% ClI p-value
Gender
11 3.18 1.00 - - 1.00 - - -
Male* 346
471 91 19.32 6.08 (3.36t0 11.00)  <0.0001 5.67 (3.14 t0 10.23) <0.0001
Female
Age
(1.04t01.06) <0.0001 1.03 (1.02 to 1.05) <0.0001
(per year - - - 1.05

Household wealth
index score, quin-
tiles
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5 4.63 1.00 - - - 1.00 - - -
Very low* 108
146 21 14.38 3.11 (1.21t07.98)  0.0185 3.56 (1.44 10 8.82) 0.0061
Low
174 24 13.79 2.98 (1.21t07.35)  0.0178 3.50 (1.46 to 8.36) 0.0049
Medium
192 17 8.85 191 (0.73t05.03)  0.1888 2.33 (0.93 t0 5.86) 0.0709
Medium/high
197 35 17.77 3.84 (1.58t09.33)  0.0030 5.17 (2.19t0 12.20) 0.0002
Highest
Education
74 19.47 1.00 - - - 1.00 - - -
Primary or lower 380
Secondary or 437 28 6.41 0.33 (0.22t00.50)  <0.0001 0.60 (0.38t0 0.97) 0.0361
higher
Occupation
Reti- 24 15.00 1.00 - - - 1.00 - - -
red/unemployed* 160
44 5 11.36 0.76 (0.30t01.89)  0.5514 0.58 (0.24 t0 1.40) 0.2247
Housewife
132 4 3.03 0.20 (0.07t0 0.56)  0.0022 0.49 (0.18 t0 1.37) 0.1748
Student
403 59 14.64 0.98 (0.64t01.48)  0.9094 1.36 (0.93101.97) 0.1106
Employed
78 10 12.82 0.85 (0.43t01.71)  0.6561 1.04 (0.56 to 1.95) 0.8933
Missing data

N = number of observations; Evts. = number of events; % Evts. = (N-events/N)*100; RR = risk ratio; 95% CI =

95% confidence interval

* reference stratum

** Uni- and multi-variable Poisson regression results; using robust variance estimates adjusted for clustering by

household
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5.3.

Figure 5.6 describes the number of participants approached, enrolled and those who performed

Results from Topic 111 (Metabolic syndrome)

specific procedures related to physical measurements and blood collection. Only 21.5% of the

participants that consented were fasting during blood sample collection.
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v

v

¥
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924 with HDL cholesterol

circumference and bload

920 with waist

pressure

Reasons for not having HDL
cholesterol results (N=39):

Unavailable: 27
(69.2%)
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and cuff not long

206 with fasting
tryglycerides

Reasons for not having fasting
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Not fasting: 720
(95.2%)

Reasons for not having fasting
tryglycerides results (N=757):

Not fasting: 720
(95.1%)

Did not perform enough: 3(7%) [ Unavailable: 27 (3.6%) Unavailable: 27 (3.6%)
blood collectiong: 7 Unavailable: 27 Did not perform blood Did not perform blood
(17.9%) (62.8%) collectiong: 7 (0.9%) collectiong: 7 (0.9%)

Removed from the
data base for being
an outlier: 5 (12.8%)

Removed from the
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outlier: 13 (30.2%)

Removed from the
data base for being an
outlier: 2 10.3%)

Removed from the
data base for being an
outlier: 1 (0.1%)

Figure 5.6. Enrolment of participants on specific procedures related to physical measurements and blood
collection

Figure 5.7 describes the prevalence of MS by gender and by age group. Using the more strict
criteria to define the prevalence of MS, 28 out of 207 participants had MS, which gives a preva-
lence of MS of 13.5% (95%CI: 8.8, 18.2). Female participants presented a higher prevalence of
MS (21.4% (95%ClI: 13.7, 29.1), compared to male participants (4.2% (95%CI: 0.9, 8.3),
P<0.001.

We found 49 out of 916 participants with MS, which gives an overall prevalence of MS of 5.6%
(95%CI: 4.1, 7.1), using the more relaxed criteria, with females presenting a higher prevalence of
MS 8.2% (95%Cl: 5.8, 10.5), compared to males 2.1% (95%CIl: 0.6, 3.5), P<0.001.

Participants aged 45-54 years presented with the highest prevalence of MS using both stricted
(34.8%) and relaxed (18.7%) criteria to determine the prevalence of MS.
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Figure 5.7. Prevalence of Metabolic Syndrome (by gender and age-group) in youth and adults from Maputo
city, Mozambique (N=207)

In general, fasting hyperglycemia was the most common component of MS presented in this stu-
dy population (53.6%), followed by abdominal obesity (28.5%). The least common component
was hypertriglyceridemia (14.1%) — figure 5.8.
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Figure 5.8. Prevalence of metabolic risk factors using the 2009 Harmonized criteria cut off for MS defini-tion

among male and female from Maputo city, Mozambique (N=924)
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Tables 5.14 and 5.15 present the factors associated with MS using a sample size of 207 and 916,

repectively. After adjusting for gender and age, the results show that females have a 4.3 and 3.2

times higher risk of having MS compared to males using both strict and relaxed definition of MS,

respectively, and that the risk of developing MS increases by 5-6% with every year of age

(P<0.001). Behavioral risk factors (diet, physical activity, alcohol consumption) were not signi-

ficantly associated with MS. BMI was associated with the risk of MS in this study, with an in-

crease of 9% (95% CI: 5%, 12%) per kg/m? using a bigger denominator of 916 participants. HBP,

low HDL cholesterol, hyperglycemia and hypertriglyceridemia increases 9.6 (95% CI: 5, 18.6), 7
(95% CI: 3.9, 12.5), 3.5 (95% CI: 1.7, 7.3) and 2.4 (95% CI: 1.3, 4.5) times the risk of presenting

MS, respectively, after adjusting for age and gender.

Table 5.14. Associations of metabolic syndrome (MS) with socio-economic, behavioral and metabolic cha-

racteristics, univariable models and models adjusted for gender and age (N=207)

Covariate Univariable adj. for Sex & Age
N Evts. % Evts. RR 95% CI p-value RR 95% ClI p-value
Gender
Male 95 4 4.2 1.00 - - - 1.00 - - -
Female 110 23 20.9 497 (1.81t013.63)  0.0019 4.25 (1.53 t0 11.80) 0.0055
Age
(per year) - - - 1.05 (1.03t01.08) <0.0001 1.05 (1.03t0 1.07) <0.001
Household wealth index
score, quintiles
Very low 28 3 10.7 1.00 - - - 1.00 - - -
Low 44 4 9.1 0.85 (0.21t0 3.40)  0.8165 0.99 (0.28t0 3.52) 0.9879
Medium 45 7 15.6 1.45 (0.42t05.02)  0.5558 1.79 (0.55105.82) 0.3330
Medium/high 40 7 175 1.63 (0.47t05.63)  0.4368 2.14 (0.70 to 6.49) 0.1794
Highest 34 4 11.8 1.10 (0.31t03.95)  0.8862 1,25 (0.38 to 4.15) 0.7125
Education
Primary or lower 95 20 211 1.00 - - - 1.00 - - -
Secondary or
higher 110 7 6.4 0.30 (0.13t0 0.68)  0.0038 0.73 (0.29t0 1.84) 0.5098
Marital status
Single 80 6 7.5 1,00 - - - 1.00 - - -
Married 112 17 15.2 2.02 (0.86t0 4.74)  0.1041 0.88 (0.40 to 1.90) 0.7372
Widow(ed)/divorce
d 13 4 30.8 4.10 (1.32t012.72)  0.0145 0.53 (0.18 to 1.56) 0.2457
Occupation
Reti-
red/unemployed 24 1 417 1.00 - - - 1.00 - - -
Housewife 17 1 5.88 1.41 (0.09t021.27) 0.8032 1.17 (0.07 to 19.53) 0.9113
Student 27 1 3.70 0.89 (0.06 t0 12.96)  0.9313 2.07 (0.11t0 38.21) 0.6260
Employed 102 17 16.67 4.00 (0.56 t0 28.74)  0.1683 5.48 (0.74 to 40.69) 0.0966
Missing data 35 7 20.00 4.80 (0.62t036.97) 0.1321 4.44 (0.57 to 34.60) 0.1549
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Covariate Univariable adj. for Sex & Age
N Evts. % Evts. RR 95% CI p-value RR 95% ClI p-value
Can speak, write and read Portuguese
No 33 10 30.30 1.00 - - - 1.00 - - -
Yes 160 16 10.00 0.33 (0.16 t0 0.67)  0.0022 0.68 (0.35t0 1.30) 0.2391
Missing data 12 1 8.33 0.27 (0.04t01.94)  0.1958 0.16 (0.02 t0 1.35) 0.0927
Portuguese as the mother
language
No 148 25 16.89 1.00 - - - 1.00 - - -
Yes 57 2 351 0.21 (0.05t00.83)  0.0268 0.44 (0.10t0 1.92) 0.2754
Consumption of
Fruit per week
(per number of - - -
days of the week) 1.07 (0.94t01.23)  0.3041 1.17 (1.05 to 1.30) 0.0053
Consumption of Vegetables
per week
(per number of - - -
days of the week) 1.05 (0.88 to 1.25) 0.5845 0.98 (0.84t0 1.14) 0.7647
Diet counselling by a health
professional
No 157 17 10.83 1.00 - - - 1.00 - - -
Yes 48 10 20.83 1.92 (0.93t03.97)  0.0765 1.48 (0.79 to 2.80) 0.2239
Tobacco consumption
Never consumed 188 27 14.36 1.00 - - - 1.00 - - -
Consumes weekly 7 0 0.00 0.00 (0.00t0 0.00)  0.0000 0.00 (0.00 to 0.00) <0.0001
Consumes daily 10 0 0.00 0.00 (0.00t0 0.00)  0.0000 0.00 (0.00 to 0.00) <0.0001
Alcohol consumption
Never consumed
alcohol 101 15 14.85 1.00 - - - 1.00 - - -
Did not consume
alcohol last year 8 1 12.50 0.84 (0.13t0 5.55)  0.8578 0.94 (0.12 t0 7.03) 0.9488
Consumed less
than once per week 83 9 10.84 0.73 (0.33t01.61)  0.4372 0.96 (0.47 t0 1.97) 0.9189
Consumed daily to
at least once per
week 13 2 15.38 1.04 (0.31t03.49)  0.9546 1.79 (0.56 t0 5.70) 0.3263
Advised to stop alcohol consumption
by a health professional
No 91 12 13.19 1.00 - - - 1.00 - - -
Yes 13 0 0.00 0.00 (0.00t0 0.00)  0.0000 0.00 (0.00 to 0.00) <0.0001
Mean of steps per day
10000 or less 71 8 11.27 1.00 - - - 1.00 - - -
Above 10000 56 7 12.50 111 (0.43t02.89)  0.8320 1.40 (0.63 to 3.15) 0.4107
Missing data 76 12 15.79 1.40 (0.58t03.37)  0.4506 1.63 (0.74 t0 3.59) 0.2236
Mean of MVVPA per day
60 minutes or less 79 8 10.13 1.00 - - - 1.00 - - -
Above 60 minutes 48 7 14.58 1.44 (0.55t03.79)  0.4597 2.01 (0.82 t0 4.90) 0.1265
Missing data 76 12 15.79 1.56 (0.65t03.73)  0.3176 1.85 (0.86 to 3.96) 0.1130

N = number of patients/observations; Evts. =number of participants with MS;

% Evts. = percentage of participants with MS; RR = risk ratio
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) Associations analyzed using log-link binomial regression with robust variance estimates to adjust for within

household clustering

Table 5.15. Associations of metabolic syndrome (MS) with socio-economic, behavioral and metabolic cha-

racteristics, univariable models and models adjusted for gender and age (N=916)

Covariate Univariable adj. for Sex & Age
N Evts. % Evts. RR 95% CI p-value RR 95% ClI p-value
Gender
Male 383 8 2.09 1.00 - - - 1.00 - - -
Female 533 41 7.69 3.68 (1.75t0 7.74)  0.0006 3.20 (1.52106.73) 0.0022
Age
(per year) - - - 1.06 (1.04t01.08) <0.0001 1.06 (1.04 t0 1.07) <0.001
Household wealth index
score, quintiles
Very low 109 5 4.59 1.00 - - - 1.00 - - -
Low 147 7 4.76 1.04 (0.35t03.04)  0.9456 1.13 (0.39 t0 3.26) 0.8176
Medium 174 10 5.75 1.25 (0.45t03.47)  0.6646 1.40 (0.51t0 3.87) 0.5131
Medium/high 193 11 5.70 1.24 (0.45t03.46) 0.6776 1.42 (0.52 t0 3.88) 0.4910
Highest 202 12 5.94 1.30 (0.50t03.38)  0.5969 1.52 (0.59 to 3.89) 0.3866
Education
Primary or lower 426 35 8.22 1.00 - - - 1.00 - - -
Secondary or 489 14 2.86 0.35 (0.19t0 0.62)  0.0004 0.93 (0.46 t0 1.88) 0.8476
higher
Marital status
Single 469 16 341 1.00 - - - 1.00 - - -
Married 387 27 6.98 2.05 (1.15t03.63)  0.0147 1.07 (0.56 to 2.05) 0.8468
60 6 10.00 2.93 (1.20to 7.15)  0.0181 0.73 (0.29t0 1.84) 0.4999
Widow(ed)/divorce
d
Occupation
Reti- 181 3 1.66 1,00 - - - 1.00 - - -
red/unemployed
Housewife 51 3 5.88 3.55 (0.73t017.16)  0.1151 2.86 (0.58 to 14.13) 0.1981
Student 145 1 0.69 0.42 (0.04t03.96)  0.4456 1.14 (0.11to 11.53) 0.9134
Employed 447 35 7.83 4.72 (1.47t015.21)  0.0093 5.53 (1.74 to 17.56) 0.0037
Missing data 92 7 7.61 4.59 (1.20t0 17.58)  0.0261 5.23 (1.421t019.21) 0.0127
Can speak, write and read Portuguese
No 104 11 10.58 1.00 - - - 1.00 - - -
Yes 754 32 4.24 0,40 (0.21t0 0.78)  0.0068 0.79 (0.3910 1.62) 0.5240
Missing data 58 6 10.34 0.98 (0.38t0 2.51)  0.9632 0.63 (0.24 t0 1.67) 0.3563
Portuguese as the mother
language
No 655 46 7.02 1.00 - - - 1.00 - - -
Yes 261 3 1,15 0.16 (0.05t00.51)  0.0018 0.36 (0.11t0 1.16) 0.0876
Consumption of
Fruit per week
(per number of - - - 1.01 (0.89 to0 1.15) 0.8465 1.06 (0.95t0 1.19) 0.2786

days of the week)
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Covariate

Univariable

adj. for Sex & Age

N Evts. % Evts. RR 95% CI p-value RR 95% ClI p-value

Consumption of Vegetables
per week

(per number of - - - 1.10 (0.96 to 1.26) 0.1604 1.05 (0.92 t0 1.20) 0.4465
days of the week)
Diet counselling by a health
professional

No 721 32 4.44 1.00 - - - 1.00 - - -

Yes 194 17 8.76 1.97 (1.13t0 3.45)  0.0172 1.35 (0.7910 2.32) 0.2723
Tobacco consumption

Never consumed 827 48 5.80 1.00 - - - 1.00 - - -

Consumes weekly 36 0 0.00 0.00 (0.00t0 0.00) <0.0001 0.00 (0.00 to 0.00) <0.001

Consumes daily 52 1 1.92 0.33 (0.05t02.38)  0.2717 0.34 (0.05t0 2.41) 0.2809
Alcohol consumption

Never consumed 394 26 6.60 1.00 - - - 1.00 - - -
alcohol

Did not consume 94 3 3.19 0.48 (0.15t0 1.57) 0.2275 0.41 (0.13t0 1.29) 0.1284
alcohol last year

Consumed less 374 18 481 0,73 (0.41t01.30)  0.2845 0.94 (0.531t0 1.67) 0.8371
than once per week

Consumed daily to 52 2 3.85 0.58 (0.15t02.22)  0.4292 1.13 (0.31t0 4.08) 0.8524
at least once per
week
Advised to stop alcohol consumption
by a health professional

No 445 21 4.72 1.00 - - - 1.00 - - -

Yes 74 2 2.70 0.57 (0.14t02.37)  0.4418 0.52 (0.13 t0 2.13) 0.3620
Mean of steps per day
10000 or less 352 18 5.11 1.00 - - - 1.00 - - -
Above 10000 190 10 5.26 1.03 (0.48t02.21) 0.9411 1.16 (0.57 t0 2.35) 0.6875
Missing data 360 21 5.83 1.14 (0.60t02.16)  0.6865 1.17 (0.63 to 2.15) 0.6193
Mean of MVPA per day
60 minutes or less 365 17 4.66 1.00 - - - 1.00 - - -
Above 60 minutes 177 11 6.21 1.33 (0.63t02.83)  0.4515 1.96 (0.9510 4.02) 0.0678
Missing data 360 21 5.83 1.25 (0.66t02.39)  0.4961 1.38 (0.74 t0 2.56) 0.3118
BMI

(per unit) - - - 1.13 (1.10t0 1.15)  <0.0001 1.09 (1.05t01.12) <0.001
Waist circumference

Normal 656 2 0.31 1.00 1.00

Wide 256 46 17.96 58.94 (14.42 to 240.90) <0.0001 46.24 (8.29 to 257.82) <0.001
HBP

No 732 12 1.64 1.00 - - - 1.00 - - -

Yes 180 37 20.56 1254  (6.79t023.15) <0.0001 9.61 (4.97 t0 18.57) <0.001
Fasting glucose

Normal 127 9 7.09 1.00 - - - 1.00 - - -

High 78 18 23.08 3.26 (1.53t06.95)  0.0023 3.49 (1.67 to 7.30) 0.0009
Fasting triglycerides

Normal 175 17 9.71 1.00 - - - 1.00 - - -

High 29 10 34.48 3.55 (1.87t06.73)  <0.0001 2.38 (1.26 to 4.49) 0.0073

HDL cholesterol
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Covariate Univariable adj. for Sex & Age
N Evts. % Evts. RR 95% CI p-value RR 95% ClI p-value
Normal 664 14 211 1.00 - - - 1.00 - -
Low 252 35 13.89 6.59 (3.60t0 12.06)  <0.0001 6.99 (3.91t0 12.49) <0.001

N = number of patients/observations; Evts. =number of participants with MS;

% Evts. = percentage of participants with MS; RR = risk ratio

® Associations analyzed using log-link binomial regression with robust variance estimates to adjust for within

household clustering

The multivariable model presented in table 5.16, with a sample size of only participants that

were fasting during sample collection, shows that the risk of having MS increased 3% (95% ClI:

1.00 to 1.06) with every additional year of age and increased 13% (95% CI: 1.07 to 1.19) with

every additional unit of BMI.

Table 5.16. Multivariable associations of metabolic syndrome (MS) with socio-economic and physiological
characteristics, (N=190)

Univariable Multivariable
Covariate N  Evts. % Evts. e"Coef. 95% ClI p-value  e"Coef. 95% ClI p-value
Household wealth index
score, quintiles
Very low* 28 3 10.71 1.00 - - - 1.00 - - -
Low 43 3 6.98 0.65 (0.15t02.89)  0.5724 0.77 (0.23 to 2.57) 0.6667
Medium 45 7 15.56 1.45 (0.42t05.02)  0.5558 0.69 (0.20 to 2.40) 0.5555
Medium /high 40 7 17.50 163  (047t05.63) 04369  1.60 (0.58 t0 4.42) 0.3660
Highest 34 4 11.76 1.10 (0.31t03.95)  0.8862 0.84 (0.30 to 2.32) 0.7290
Occupation
Reti-
red/unemployed* 21 1 4.76 1.00 - - - 1.00 - - -
Housewife 17 1 5.88 1.24  (0.08t018.51) 0.8784 0.85 (0.08 t0 9.11) 0.8905
Student 26 1 3.85 081  (0.06t011.69) 0.8755 2.44 (0.14 to 42.26) 0.5388
Employed 95 15 15.79 3.32  (0.461023.89) 0.2342 3.81 (0.47 t0 30.77) 0.2089
Missing data 31 6 19.35 406  (0.52t031.78) 0.1814 3.99 (0.52 t0 30.31) 0.1812
Gender
Male* 89 4 4.49 1.00 - - - 1.00 - - -
Female 101 20 19.80 441  (1.59t012.21) 0.0044 2.48 (0.84 to 7.29) 0.0996
Age
(per unit) - - - 1.05 (1.03t01.08)  0.0000 1.03 (1.00 to 1.06) 0.0274
BMI
(per unit) - - - 115  (111t01.19)  0.0000 1.13 (1.07 t0 1.19) 0.0000
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Using a more relaxed definifion of MS prevalence (Table 5.17), the multivariable model shows

that beyond age and BMI, gender and occupation are also significantly related to the prevalence

of MS, with females presenting 2.3 times more risk of having MS compared to males (P<0.001)

and employed youth and adults presenting 6.3 times more risk of having MS compared to reti-

red/unemployed participants (P=0.0120).

Table 5.17. Multivariable associations of metabolic syndrome (MS) with socio-economic and physiological
characteristics, (N=817)

Univariable Multivariable
Covariate N Evts. % Evts. e"Coef. 95% CI p-value  e”Coef. 95% ClI p-value
Household wealth index
score, quintiles
Very low* 109 5 4.59 1.00 - - - 1.00 - - -
Low 146 6 411 0.90 (0.30t02.71)  0.8459 0.83 (0.26 to 2.66) 0.7546
Medium 173 10 5.78 1.26 (0.45t03.49)  0.6565 1.36 (0.50 to 3.66) 0.5489
Medium /high 192 11 5.73 1.25 (0.45t03.47)  0.6702 1.25 (0.46 to 3.40) 0.6614
Highest 197 12 6.09 1.33 (0.51t03.46)  0.5619 1.37 (0.53 to 3.52) 0.5182
Occupation
Reti-
red/unemployed* 160 2 1.25 1.00 - - - 1.00 - - -
Housewife 45 3 6.67 533  (0.91t031.16) 0.0630 470 (0.82t0 27.12) 0.0832
Student 132 1 0.76 0.61 (0.06t06.56)  0.6803 2.11 (0.18 to 24.05) 0.5483
Employed 402 32 7.96 6.37  (1.54t026.41) 0.0108 6.31 (1.50 to 26.58) 0.0120
Missing data 78 6 7.69 6.15  (1.25t030.18)  0.0251 8.41 (1.82 to 38.87) 0.0064
Gender
Male* 345 8 2.32 1.00 - - - 1.00 - - -
Female 472 36 7.63 3.29 (1.55t06.96)  0.0019 2.31 (1.02 to 5.21) 0.0441
Age
(per unit) - - - 1.06 (1.04t01.08)  0.0000 1.03 (1.01 to 1.06) 0.0036
BMI
(per unit) - - - 113 (1.10t01.16)  0.0000 1.08 (1.04 t0 1.12) 0.0000
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6. Discussion

6.1. Discussion of Topic | (Physical activity and sedentarism)

The recorded average time in MVPA in this study was 22.7 minutes per day, thus 158,9 minutes
per week, which is slightly above the current WHO physical activity guidelines (150 minutes per

week).

The average number of steps per day was 8,616, being higher in males (10,503) than in females
(7,212). Results of previous studies describing average number of steps of different populations
show variability across different settings and regions. A study in South African adults utilized
pedometers in a convenience sample and found an average of 7,476 steps/day for males and
5,765 for females. These results are lower than the peri-urban Mozambicans from the present
sample (66). However, it is not clear if the results from the South African study are representa-
tive of the general population.

Based on previous results in Mozambican adults which suggested high levels of physical activity
(67), we expected higher levels of activity in the present study. However, most data available for
adults were collected by questionnaire and not by objective device-based assessments (68). Stud-
ies among urban adults conducted with accelerometers were mainly done in special populations
and small samples which could be limited for comparisons (35). Moreover, changes in activity
habits in Maputo were observed to be fast and trending towards sedentary lifestyles in children

and adolescents, which could also be true for adults (24).

Using the cut-off value of 5,000 steps/day, the prevalence of sedentary subjects was 21.7%
(males=14.7%, females=26.8%). This threshold has been considered appropriate to discriminate
sedentary persons from those who did some activity, based on the assumption that “some physi-
cal activity is better than none” (69,70). Studies done with the same criterion have found differ-
ent results. One study done in US adults (18-65 years old) (71) found 44% subjects were classi-
fied as sedentary. Another North-American study of adults (average age of 44 years) found that
33% of the sample had <5000 steps/day (72).
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When 10,000 steps per day is used to classify the sample, 48.7% of males and 79.7% of females
would be considered as inactive. The results of a previous studs in Mozambique showed lower
levels of inactivity (67). The main issue to be considered when comparing both studies is that the

previous one was done with questionnaires and did not collect objective data.

The present study was done with a peri-urban population which is very important, due to the fast
urbanization rate of Mozambique and all African countries. Our results suggest that secular
trends which have been observed in urban school-aged populations trending towards an abrupt
reduction in physical activity (24), may also be expected in adult populations. Unfortunately,

there are no data available that can confirm this statement.

Studies that compare physical activity between males and females are normally consistent in
observing lower levels of activity and higher sedentarism among urban females compared to
males (73,74). In the present study, the average time spent in MVVPA was also higher in males
(31.1 minutes per day) than females (18.7 minutes per day). This trend has been consistent in
more developed countries as well as in African countries (75). In the case of the African conti-
nent there is still a strong sexual division of labor, and some household tasks may not be able to
be detected by motion sensors. Household tasks in the peri-urban African context are still manual
which requires specific research and data collection instruments. This hypothesis was not con-
firmed by the few studies done in African women using movement sensors, such as the study of
544 urban and rural Camaroonese that showed lower levels of activity and time spent in MVPA
in both urban and rural women (75).

Occupational status has also been associated with physical activity, but the results are not con-
sistent. When formal employees are compared with other occupational groups, the prevalence of
inactivity has been found to be either higher or lower. Although difficult to generalize, due to the
few studies available that used device-based measurements of physical activity, it may be hy-
pothesized that sociocultural differences between developed and non-developed regions and the
resulting different types of employment may account for this discrepancy. The present results,
where those who are employed are less sedentary and inactive than those who are unemployed,
match with other African studies done in Uganda and Cameroon (68,75). It may be necessary to
conduct a specific study to test this hypothesis across a range of countries and socioeconomic

conditions.
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Socioeconomic status is a complex concept, particularly in Africa where informal economies are
dominant. In developed areas the impact of recreational activities and the absence of manual
labor makes the high-income classes more active (72) which does not seem to be the case in the
Sub-Saharan African population. Migration from active rural areas to dense urban areas seems to
imply a change from an active lifestyle to a sedentary way of life due to the fact that survival
activities in urban centers are mostly not as energy demanding. Furthermore, access to physically

active recreational activities are rare and expensive in lower socioeconomic strata.

Our study did not find a significant association between age and physical inactivity. This was not
expected since studies that used device-based measures for physical activity have shown age-
trends for activity in both high and low income countries (71,72,75) which is also true for studies
that have used questionnaires (67,68). It must be taken into account that the trend to reduced
activity is mostly observed in the older ages where the present study has fewer subjects. Indeed,

our sample has no subjects over 64 years of age.

We did not find a statistically significant association between BMI and any of the indicators of
physical activity analyzed. This was not expected since associations between physical activity
levels and overweight and obesity have been well established (76). Studies using pedometers are
consistent in finding a negative association between BMI and physical activity levels both in
developed and non-developed countries, including African countries (66-68,75). We do not have
an explanation for this result, but it may be speculated that, in this context, the range of steps/day
may not discriminate levels of body weight in this population, and it may take longer for obesity
to develop as a result of long-term energy imbalance as dietary trends change with continuing

economic transitions.

The strengths and limitations of this study segment warrant discussion. A major strength of the
study includes the focus on adults in a developing country in Africa, for which there is very lim-
ited information on physical activity. Further, the use of a large population-based sample is an-
other marked strength of the study. One limitation of this study is the lack of cross-cultural valid-
ity of pedometers to be sensitive in all types of energy demanding activities in the context of a
peri-urban African population. There is a lack of studies that have verified in how counts and
steps recorded express whole-body energy expenditure in this population. Some activities could

be culturally specific and not record by the pedometers.
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6.2. Discussion of Topic Il (Overweight and Obesity)

The overweight and obesity results from this study have been already discussed by Macicame et
al (38), where a high prevalence of overweight among youth and adults from the peri-urban area
of Maputo city was found, specially in women (more than 40% of women has a BMI>=25kg/m?).
Additionally, approximatelly one in every 10 youths and adults from this study population was
obese or underweight.

Other studies related to BMI in Mozambique (26,42,43) and in other SSA countries (77-82) also
describe high prevalences of overweight and obesity, confirming that those low-income coun-

tries are facing the double burden of malnutrition (83).

Being female and being older was found to be strongly associated with the risk of being
overweight and obese, which was similar to findings from other studies from Mozambique
(26,43) and from other African countries (78,79,82,84-86). There are cultural, behavioral and

biological reasons that explain the high BMI among women compared to men (87).

Living in a household of the highest wealth index quintile showed to be a strong predictor of
overweight and obesity. This finding was expected based on results from previous studies in
Africa, including in Mozambique (26,43,78,79,83,84,88,89).

We confirm previous studies from SSA that married individuals are more likely than singles to
be overweight (81,90).

Those with higher levels of education are less likely to be obese compared to those with lower
levels of education. This finding is in accordance with results from a previous study performed
in other countries of SSA (81). In contrast, our study showed that employed individuals are more
likely than unemployed subjects to be overweight. This could be explained by the higher exposi-
tion of employed to high-energy foods, althought our study did not find any association between

high BMI and unhealthy diet as we were expecting (91,92).

Our study also documents the frequency of “junk food” consumption. This can serve as a base-
line for monitoring changes in diet and thus provide the evidence for the development of policies

aiming to reduce the consumption of saturated fatty acids and trans-fats in Mozambique (93).

Although physical activity is usually considered a protective factor against overweight and
obesity (94), confirmed in previous studies also from SSA (78), we did not observe any associa-
tion between physical activity and BMI, despite the high levels of physical inactivity and seden-

tarism and high BMI, especially among women. Other determinants such as daily routine, and
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environmental conditions to practice physical activity in urban areas should be considered when

describing the relationship between BMI and physical inactivity (95).

In previous studies from other African countries the perception of ideal body image was addres-
sed. It was generally shown that overweight individuals are perceived as healthier, wealthier
and/or prettier (86,90,96,97), a finding that adds complexity to the problem. It is crucial to un-
derstand the social and behavioral function of overweight and obesity and its predictors in the
local context for designing and implementing interventions to reduce the prevalence of
overweight and obesity and thus to prevent NCDs. This holds true in Mozambique but also in
other developing countries. For the time being, studies evaluating cultural factors, beliefs and
perceptions about body weight are required. This is the basis for developing new policies and for
adapting existing ones to the local context, which will then allow to achieve the goals stated in
the Global Action Plan for NCDs and the Sustainable Development Goals (38).

The cross sectional design of the study is one of its major limitations as does not allow us to eva-
luate causality. Furthermore, 32 participants (3.3%) were excluded as no anthropometric mea-
surements were available. However, it is unlikely this has a significant influence on our effect
estimates. Another limitation relates to the fact that we did not collect information on parity,as
previous studies found multiparous women to be at a higher risk for overweight and obesity (98).
Finally, the dietary evaluation in our study also has some limitations: first, the consumption of
fruit and vegetables was measured per number of days consuming these items and not per unit
(this was due to the difficulty of the participants to recall this in detail); second, our study lacks
information regarding the consumption of saturated fatty acids, source of protein (animal or plant)
and carbohydrates as this was not a dietary survey. Thus, important elements of the diet of t our

study population remain unknown (99).

Nevertheless, this study reports substantial and robust BMI data from participants of a peri-urban
setting in a developing country. Such peri-urban settings will constitute the majority of popula-
tions in countries like Mozambique in the near future due to rapid urbanization (100). Although
this thesis focuses on overweight and obesity, our results also show that underweight persists as
a problem in adults (one in every 10 adults was underweight). This is primarily due to the high
burden of HIV and tuberculosis (101). Another strength of the study relates to its methodology: a
large sample size allows comparison of subgroups; wealth index quintiles were computed based
in the specificities of the study area, using robust analysis; data collection was based on validated

tools from the STEPS survey and were adapted to the local context; and finally with application
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of pedometers and accelerometers objective measurements were used to describe physical activi-

ty.

6.3. Discussion of Topic 111 (Metabolic syndrome)

The prevalence of MS in this population was significantly higher in women and the risk of MS

increased with age.

Although the general prevalence of MS in this study was lower than 10%, this prevalence is
higher than shown in previous studies from Mozambique (49) and from other African countries
(45). Being older, obese and being female have previously been shown to increase the risk of MS

(47,63), which is consistent with the findings from our study.

A previous study from South Africa found that women were more at risk of developing MS
compared to men (102) which confirms the findings from out study where women had a signifi-

cantly higher prevalence of MS than men.

Our study shows that abdominal obesity and HBP were the risk factors with stronger association
with MS compared to the other risk factors that composes the definition of MS. This finding
aligns with previous literature where the same risk factors were more appropriate to predict car-
diovascular disease among females (103) and with other studies that describe the relationship

between the pathophysiology of MS and abdominal obesity (45,63,104).

Although the literature in general describes an influence of physical activity (PA) on the risk
reduction of MS in adolescents (103) and in adults (45) from Africa, our study did not find any
association between MS and PA which is in line with a local study in children and adolescents

from a rural setting of Mozambique (49) .

The definition of MS is still controversial, and the cut offs used for the different factors that
compose this syndrome vary between different studies (44,103) , which complicates comparison
between this study and others from the region and from other parts of the world. Additionally,
cut offs used in the different definitions of MS, including those selected for this study are based
on European populations. Despite this limitation, this study used the most recent definition of
MS, which allows for comparability with most recent studies.

Only approximately one quarter of the study population were able to collect blood while fasting,

which might reduce the power of the study or produce bias. We were not able to screen the parti-
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cipants for HIV, which is known to increase the risk of developing diabetes and CVD, and to

capture antiretroviral therapy for HIV positive participants, which is known to increase the risk

of MS (105,106). Nonetheless, according to our findings self reported HIV infection was not

associated with MS.

Due to the requirement of using fasting glucose and fasting triglyceride data for the 2009 Har-

monized criteria for MS definition, the sample size for both variables were lower compared to

the other metabolic risk factors that comprises the MS definition.

7. Conclusions

The prevalence of physical inactivity and sedentarism of this peri-urban African city po-
pulation were not much lower than the global prevalence. Being sedentary and an inac-
tive lifestyle seem to be associated with both modifiable (occupation) and non-modifiable
(gender) social determinants. NCD prevention and control measures to promote physical
activity should be focused in children and youths, with special attention to females, in or-

der to instill healthier individual lifestyles for future adults and elders.

High BMI should be considered a public health concern in Maputo City given the high
prevalence of overweight and obesity. This metabolic risk factor for NCDs should be ad-
dressed by appropriate interventions, such as education and dissemination of information
about the link between overweight/ obesity and NCDs. Such interventions should special-
ly address women and wealthier families from peri-urban areas of Maputo City, Mozam-
bique. Although being older was associated with high BMI, interventions to prevent

overweight and obesity should reach all ages, including children and youths.

Metabolic syndrome, a combination of risk factors for NCDs, is becoming a public health
concern with the increased prevalence of behavioral and metabolic risk factors in Mo-
zambique, with higher prevalence in women. Although our study did not find an associa-
tion between MS and behavioral risk factors for NCDs (diet and physical activity), a cli-
nical and public health approach to reduce the risk of cardiovascular events in those pa-

tients should be prioritized.

Non-modifiable social determinants such as gender and age seem to play a bigger role in

the exposure to both behavioral and metabolic risk factors for NCDs in this peri-urban
85



area of Maputo city, compared to modifiable social determinants such as housing, living
and working conditions, which might mean that risk factors for NCDs are present in all
social groups. Therefore, public health interventions to reduce NCDs in such environ-

ments should target the general population.

To establish an association between both behavioral and metabolic risk factors for NCDs
and determinants of health in urban areas of Mozambique and other African cities, ad-
justed models should be tested in order to consider the context of double burden of di-

sease, including poverty-related diseases and scenarios in such environments.
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9.6. Study informed consent form for adults

=
INSTITUTO NACIONAL DE SAUDE
MOCAMBIQUE

INFORMED CONSENT FOR ADULTS (18 YEARS OLD AND MORE)

SOCIAL DETERMINANTS AND EXPOSURE TO RISK FACTORS FOR
CHRONIC NON-COMMUNICABLE DISEASES IN A PERI-URBAN SET-
TING OF MAPUTO CITY, MOZAMBIQUE

INTRODUCTION

The National Institute of Health (Instituto Nacional de Saude - INS), through the Polana Cani¢o
Health Research and Training Center (CISPOC), aims to identify the life and health conditions
and the risk of acquiring NCDs such as diabetes, heart diseases and cancers in families living in

the neighbourhoods of Polana Canico "A" and "B" in Maputo city.

By identifying the risk factors for NCDs such as unhealthy diet, physical inactivity,
overweight/obesity and high blood glucose, and the health and living conditions related to these
risk factors in individuals between 15 and 64, CISPOC will be able to contribute to the imple-

mentation of strategies to control NCDs in the area of Polana Canigo.

About 843 inhabitants from Polana Canico "A™ and "B" neighbourhoods, corresponding to about

135 families per neighbourhood, will be invited to participate in this study,
You are invited to participate in this study. Your participation in this study is voluntary.

REASONS TO IMPLEMENT A STUDY ON NCDs IN HDSS

To get to know the risk factors for NCDs and understand their relationship with age, gender,
education level, family income, access to health care and other factors in the neighborhood of
Polana Canico A and Polana Canic¢o B in Maputo city.

INCLUSION CRITERIA

e Families and individuals living in the neighbourhoods of Polana Canico "A™" and "B";
¢ Individual aged between 15 and 64 years.
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EXCLUSION CRITERIA

e Pregnant woman

PROCEDURES

Members of CISPOC will gather information related to age, education level and occupation,
household income, among other questions related to the family's living conditions and of each
individual. You will be asked about tobacco and alcohol consumption, type of diet and physical
exercise, and also on stress. The measurement of blood pressure, weight, height and waist cir-
cumference will be made, whenever possible after the administration of questionnaires, in a more
private and peaceful environment inside the house or in your yard, chosen by you. If we find
values considered abnormal during the measurements, we will provide a reference guide to the

Health Unit of your choice.

An instrument called a pedometer or accelerometer will be given to each family member in-
cluded in the study, and he/she will be oriented to walk accompanied by this same instrument for

7 consecutive days to measure the amount of exercise to practice on a day-to-day.

5-8 ml of blood (a little over half a tablespoon) will be collected to measure the levels of sugar

and fats in the blood.

The visits will have the duration of 60 to 90 minutes depending on the number of family mem-
bers. A second visit will be made to collect the pedometer and accelerometer and to finalize the

procedures that may have not been completed on the first visit.

An additional visit will be made of up to one (1) month after blood collection for the delivery of
results (levels of sugar and fat) for the cases in which values are not considered normal. If you do

not receive the results of blood it means that the results were normal.
Quick visits to confirm/correct information may be made by the study team supervision.

POSSIBLE RISKS BY PARTICIPATING IN THE SURVEILLANCE SYSTEM

There is minimal risk of pain, bruising, infection and, in rare cases, fainting associated with
needle stick. To minimize these risks, only trained professionals from the Research Centre will
perform the blood collection. In addition, all participants will be sitting or lying during blood

collection.

There is minimal risk associated with discomfort when the family member is asked about family

income and possession of goods and materials and other stress-related data.
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BENEFITS FOR TAKING PART IN THE STUDY

Family members will not receive direct benefits for participating in the study, although they may
benefit indirectly by being more exposed to information about their health and medical examina-
tions. In addition, the reports generated from the study can positively influence policies to im-

prove the well-being of the families and the community.

CONFIDENTIALITY

Interviews will be done individually, in a place of residence chosen by you, where you can
answer questions in private, if you prefer. If you present some results considered abnormal (high
pressure, high levels of blood glucose, among other results), they will be disclosed to you in pri-

vate (conversation in quiet surroundings, and a guide for the Health Unit may be given to you).

Each household member and each residence will be identified by codes, whose relationship with

the member's personal data will be filed by the Research Centre team.

Each form and laboratory samples will be identified only by the member or residence code and

the information collected will be shared only by authorized members of the team.
VOLUNTARY PARTICIPATION

Your inclusion, by signing the study informed consent form is completely voluntary. You can
decide to refuse or give up your participation in the study at any time, without this influencing
your participation in programs or studies that CISPOC and INS are involved and will not in-

fluence your care and treatment in public and private services in Mozambique.

COSTS

There will be no cost (you do not have to pay) to take part in this study.

QUESTIONS/POINTS OF CONTACT
If you have any questions, please ask and we will do our best to answer. If you have additional

questions or need to discuss some other aspect of the study, you can contact:

Name Institution Role Telephone number
Dr.lvalda Macicame Instituto Nacional de Principal Investigator +258-82-14 03 868
Saude +258-82-58 02 221

Mrs.Cristina Chissico | National Bioethics Com- | Secretary of the Na- +258-21 427131/4 ou
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mittee for Health tional Bioethics Com- +258 82 4066350
mittee for Health

If there is any aspect of this consent that you did not understand, please ask before signing it.

You will receive a copy of the signed informed consent form.

DECLARATION OF HOUSEHOLD MEMBER

I was asked to be part of this study. The Principal Investigator, Dr.. Ivalda Macicame or her re-
presentative explained the importance, procedures, risks and benefits of being part of this study. |
was given the opportunity to ask any questions about the study. All my questions were answered
satisfactorily. If 1 have other questions about the study can | contact the investigators and the
National Bioethics Committee for Health, the telephone numbers listed above.

I understand that my enrolment in the study is voluntary and that consent can be withdrawn by
me at any time without any extra consequences for me or my family. Sign below to indicate my

consent to be included in the study,

/ /

Signature (or digital fingerprint) Date Hour
Print name

/ /
Signature of the Person Administering the Consent Date Hour
Print Name of the Person Administering the Consent

/ /
Signature of the witness (in case volunteer doesn’t read or write) Date Hour

Print name of the witness
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9.7. Study informed consent form for 15 to 17 years old

-
INSTITUTO NACIONAL DE SAUDE
MOCAMBIQUE

INFORMED CONSENT FOR 15to 17 YEARS OLD

SOCIAL DETERMINANTS AND EXPOSURE TO RISK FACTORS FOR
CHRONIC NON-COMMUNICABLE DISEASES IN A PERI-URBAN SET-
TING OF MAPUTO CITY, MOZAMBIQUE

INTRODUCTION

The National Institute of Health (Instituto Nacional de Saude - INS), through the Polana Cani¢o
Health Research and Training Center (CISPOC), aims to identify the life and health conditions
and the risk of acquiring NCDs such as diabetes, heart diseases and cancers in families living in

the neighbourhoods of Polana Canigo "A™ and "B" in Maputo city.

By identifying the risk factors for NCDs such as unhealthy diet, physical inactivity,
overweight/obesity and high blood glucose, and the health and living conditions related to these
risk factors in individuals between 15 and 64, CISPOC will be able to contribute to the imple-

mentation of strategies to control NCDs in the area of Polana Canigo.

About 843 inhabitants from Polana Canico "A™ and "B" neighbourhoods, corresponding to about

135 families per neighbourhood, will be invited to participate in this study,
Your family member between 15 and 17 years is invited to participate in this study.

REASONS TO IMPLEMENT A STUDY ON NCDs IN HDSS
To get to know the risk factors for NCDs and understand their relationship with age, gender,
education level, family income, access to health care and other factors in the neighborhood of

Polana Cani¢o A and Polana Canico B in Maputo city.

INCLUSION CRITERIA

e Families and individuals living in the neighbourhoods of Polana Canico "A™" and "B";
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¢ Individual aged between 15 and 64 years.

EXCLUSION CRITERIA

e Pregnant woman

PROCEDURES

Members of CISPOC will gather information related to age, education level and occupation,
household income, among other questions related to the family's living conditions and of each
individual. You will be asked about tobacco and alcohol consumption, type of diet and physical
exercise, and also on stress. The measurement of blood pressure, weight, height and waist cir-
cumference will be made, whenever possible after the administration of questionnaires, in a more
private and peaceful environment inside the house or in your yard, chosen by the family member.
If we find values considered abnormal during the measurements, we will provide a reference

guide to the Health Unit of your choice.

An instrument called a pedometer or accelerometer will be given to each family member in-
cluded in the study, and he/she will be oriented to walk accompanied by this same instrument for

7 consecutive days to measure the amount of exercise to practice on a day-to-day.

5-8 ml of blood (a little over half a tablespoon) will be collected to measure the levels of sugar

and fats in the blood.

The visits will have the duration of 60 to 90 minutes depending on the number of family mem-
bers. A second visit will be made to collect the pedometer and accelerometer and to finalize the

procedures that may have not been completed on the first visit.

An additional visit will be made of up to one (1) month after blood collection for the delivery of
results (levels of sugar and fat) for the cases in which values are not considered normal. If your
under 18 years old family member do not receive the results of blood it means that the results

were normal.
Quick visits to confirm/correct information may be made by the study team supervision.

POSSIBLE RISKS BY PARTICIPATING IN THE SURVEILLANCE SYSTEM
There is minimal risk of pain, bruising, infection and, in rare cases, fainting associated with

needle stick. To minimize these risks, only trained professionals from the Research Centre will
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perform the blood collection. In addition, all participants will be sitting or lying during blood

collection.

There is minimal risk associated with discomfort when the family member is asked about family

income and possession of goods and materials and other stress-related data.

BENEFITS FOR TAKING PART IN THE STUDY

Family members will not receive direct benefits for participating in the study, although they may
benefit indirectly by being more exposed to information about their health and medical examina-
tions. In addition, the reports generated from the study can positively influence policies to im-

prove the well-being of the families and the community.

CONFIDENTIALITY

Interviews will be done individually, in a place of residence chosen by the family member,
where he/she can answer questions in private, if he/she prefers. If he/she presents some results
considered abnormal (high pressure, high levels of blood glucose, among other results), they will
be disclosed to him/her, in your presence, and a guide for the Health Unit may be given to you
for him/her to be followed.

Each household member and each residence will be identified by codes, whose relationship with

the member's personal data will be filed by the Research Centre team.

Each form and laboratory samples will be identified only by the member or residence code and
the information collected will be shared only by authorized members of the team.

VOLUNTARY PARTICIPATION

Your decision in including the less than 18 years old member, by signing the study informed
consent form is completely voluntary. You can decide to refuse or give up your family member’s
participation in the study at any time, without this influencing his/her participation in programs
or studies that CISPOC and INS are involved and will not influence his/her care and treatment in

public and private services in Mozambique.

COSTS
There will be no cost (you do not have to pay) for your under 18 years old family member to

take part in this study.

QUESTIONS/POINTS OF CONTACT
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If you or your family member have any questions, please ask and we will do our best to answer.

If you have additional questions or need to discuss some other aspect of the study, you can con-

tact:
Name Institution Role Telephone number
Dr.lvalda Macicame Instituto Nacional de Principal Investigator +258-82-14 03 868

Saude +258-82-58 02 221

Mrs.Cristina Chissico | National Bioethics Com- | Secretary of the Na- +258-21 427131/4 ou

mittee for Health tional Bioethics Com- +258 82 4066350

mittee for Health

If there is any aspect of this consent that you did not understand, please ask before signing it.
Each representative from the less than 18 years old member will receive a copy of the signed

informed consent form.
DECLARATION OF HOUSEHOLD MEMBER

| was asked allow my household member between 15 and 17 years old to be part of this study.
The Principal Investigator, Dr. Ivalda Macicame or her representative explained the importance,
procedures, risks and benefits of being part of this study. | was given the opportunity to ask any
questions about the study. All my questions were answered satisfactorily. If my less than 18
years old family member or | have other questions about the study we can contact the investiga-
tors and the National Bioethics Committee for Health, the telephone numbers listed above.

I understand that the enrolment of my family member in the study is voluntary and that consent
can be withdrawn by me at any time without any extra consequences for him/her or my family.

Sign below to indicate my consent to be included in the study,

I sign below to indicate my consent to allow my household member between 15 and 17 years old

provide personal information.
Has the 15 to 17 years old female household member signed the assent form? Yes[] No []

Print name of the minor:
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Signature (or digital fingerprint) of the legal Date Hour

representative of the minor

Print name of the legal representative of the minor

/ /
Signature of the Person Administering the Consent Date Hour
Print Name of the Person Administering the Consent

/ /
Signature of the witness (in case representative Date Hour

doesn’t read or write)

Print name of the witness
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9.8.

Study assent form for 15 to 17 years old

]
INSTITUTO NACIONAL DE SAUDE
MOCAMBIQUE

ASSENT FORM FOR 15-17 YEARS OLD

SOCIAL DETERMINANTS AND EXPOSURE TO RISK FACTORS FOR
CHRONIC NON-COMMUNICABLE DISEASES IN A PERI-URBAN SET-

TING OF MAPUTO CITY, MOZAMBIQUE

Key issues to remember about the study:

Your guardian consented your participation in this study related to risk factors for chronic
non-communicable diseases (NCDs); however, we would like to know if you accept to be
part of the study and if you are interested in answering the questions and perform the
study procedures.

We will make questions related to your history of alcohol and tobacco, your diet and
physical activity and related to personal or family history of NCDs such as diabetes, can-
cer and heart disease. We will measure your weight, your height, your waist and your
blood pressure. We will collect an amount of blood from your arm equivalent to a little
more than half a tablespoon to measure the sugar and fat levels. Additionally, you will
receive a device for measuring the amount of exercise that you should use for 7 days.
You can choose the location of the house that you feel more comfortable answering ques-
tions and making measurements.

If you have an abnormal result you will be referred to a health facility for a better evalua-
tion.

All information and all data provided are confidential.

Your participation in this study is completely voluntary. If you decide not to sign this assent you

will not lose any benefits in any program or study that CISPOC and INS are participating and

will continue with the same benefits in any public institution in Mozambique.
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Declaration of assent:

| accept part of this study and to be following the procedures related thereto;

My participation is voluntary and | can decide stop my participation at any time;

If | decide not to be part of this study I will not lose any benefits in any program or study tiat
CISPOC and INS are participating;

| was given the opportunity to ask any questions about the importance and the study procedures.
All my questions were answered satisfactorily. If | have any questions about the study my repre-
sentative and | can contact the study investigators and the National Bioethics Committee for
Health;

I sign below to indicate my consent to be included in the study and to provide personal informa-

tion
Subjects signature Witness Investigator
(Name and date) (Name and date) (Name and
date)
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