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Introduction
The last 100 years have been the stage of the most meaningful and dramatic
improvements in individual and population health worldwide. The demographic
transition, associated with socio-economic development, has been accompanied by an
epidemiological transition [1].
Demographic transition refers to the complex relationships between population
growth and economic development. It attempts to explain why all contemporary
developed countries passed through the same three stages of demographic change over
time, Pre-industrial, followed by Transitional and finally Industrial-urbanized. The Preindustrial stage is characterized by high mortality and high fertility while the
Transitional stage by low mortality but still high fertility rates. Countries enter the
Industrial-urbanized stage after a decline in fertility rates, and stabilization of population
growth at low levels. Although no two countries are alike, the theory states that no
country can enter the Industial-urbanized stage without passing through the Transitional
stage.
The term epidemiological transition was first put forward by Omran in a
pioneering work where he describes a shift in disease pattern which parallels the decline
in mortality that occurs in the demographic transition [2]. Thus, with industrialization
and economic development, the major causes of death and disability have shifted from a
predominance of nutritional deficiencies and infectious diseases to those classified as
chronic degenerative or non-communicable diseases such as hypertension, myocardial
infarction, stroke, chronic pulmonary obstructive disease or cancer.
As the impact of demographic changes on population lifestyles and nutritional
habits became better understood, the term nutritional transition has emerged to
characterize the shift in disease patterns towards diet- or nutrition-related noncommunicable diseases, including type 2 diabetes and obesity, that occurs in the
Transitional stage [3]. This shift in disease patterns is also associated with changes in
lifestyles other than dietary, namely towards physical inactivity, smoking and alcohol
consumption.
At any given time, different countries, and different regions within a country,
may be at different stages of the epidemiologic transition. Although developed countries
4

have started this transition in the beginning of the last century with changes peaking in
mid 1950s [4], developing countries are only now beginning to experience it, with
various authors advocating that the accumulation of these nutritional and health risks
has even higher impact in these nations in comparison to their more developed
counterparts due to factors such as poor maternal nutritional status and high intrauterine
restriction growth rates [5, 6].
The Republic of Mozambique is one of the developing nations now facing these
predicaments. Located in the southern part of the African continent, it reached
independence from Portugal in 1975 but endured a fierce civil war that stormed the
country for nearly two decades. With the end of hostilities in 1992, Mozambique has
strived to grow economically and socially. World Bank estimates for the year 2008
show a steady yearly population growth of 2.3% estimating a current population of 22.4
million, in spite of a rising trend in male and female adult mortality rates (2008
estimates of 489 and 462 per 1000 respectively). The prevalence of HIV infection has
risen steadily, with current estimates placing it at 12.5% of the adult population (15-65
years old), with the majority of the infected being women.
Approximately one third of the Mozambicans are urban dwellers and this figure
is rising 1.5% each year due to the migration trend from rural to urban settings. One of
the poorest countries in the world, its gross domestic product is estimated at just under
10 billion U.S. Dollars ($ US), with a per capita value of 380$ US according to the
Atlas method. Public health expenditure comprises 78% of the whole expenditure in
healthcare, corresponding to whole annual health expenditure of 18$ US per capita.[7]
Of great importance to policy makers, health and aid organizations for all
developing African nations, but Mozambique in particular, is the dilemma of the double
burden of disease that follows the epidemiological and nutritional transition in these
developing settings [4]. Whereas in developed nations there has been a fall in perinatal,
infant and childhood mortality along with a significant improvement in maternal health
due to infectious and nutrition diseases control, in developing countries diseases related
to poverty and food scarcity are still a major contributor to the high mortality rates [8].
At the same time, diseases such as malaria and the HIV/AIDS pandemic have added to
the overall burden of disease and so the rise of non-communicable diseases in these
impoverished regions of the world undermines an already fragile health system [9].
5

The allocation of funding in African nations has traditionally been directed
towards controlling infectious diseases [10]. However new challenges arise at the dawn
of the new millennium, straining meagre health budgets as they now also provide for
healthcare worker training, suitable infrastructures and adequate drugs as they tackle
this new disease context [11, 12]. The financial constraints added to logistical, cultural
and demographic difficulties further hinder the appropriate management of noncommunicable diseases in Africa [8, 13].
It is estimated that non-communicable diseases will be responsible for 60% of
the burden of disease and mortality in less developed countries by 2020 [11], especially
cardiovascular diseases and their risk factors [14-16]. Many authors [14, 16, 17] now
contend the need to focus on these conditions, namely hypertension, obesity and high
cholesterol in order to try to avert the predictable rise in cardiovascular disease related
morbidity and mortality. Obesity plays a key role in this conundrum with many of its
comorbidities reflected not only in the so-called metabolic syndrome but also in stroke,
ischemic heart disease and cancers throughout the globe (Figure 1).
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Figure 1 – Disability-adjusted life-years lost as a result of obesity in men and
women worldwide

DALYs - Disability-adjusted life-years lost
Source: Haslam et al, 2005 [18]

Obesity
“Corpulence is not only a disease but a harbinger to others”. Written by
Hippocrates, it is one of the oldest references to obesity and the issues that come with it
[19]. Although it has been acknowledged as a disease in its own right for more than half
a century [20], it still remains neglected by health professionals, policy makers and
people in general [21, 22].
The World Health Organization (WHO) estimated that, in 2005, 1.6 billion
adults (15 years or over) were overweight and 400 million were obese, and that these
figures would rise dramatically to 2.3 billion and 700 million, respectively by 2030 [21,
23].
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Humans consume proteins, carbohydrates and lipids in their food but can only
store the latter for energy purposes. The human body does so by incorporating
triglycerides in adipocytes [24]. Obesity is generally defined as the excess of body fat
present in adipocytes. However, the definition of excess is not clear-cut, with no clear
division between normal and abnormal [25]. Furthermore, it is difficult to directly
quantify the amount of body fat [26]. Consequently other surrogate measures have been
derived to indirectly assess obesity.
Despite its limitations in measuring fatness across different body builds, agegroups, sex and ethnic backgrounds, the Quetelet index, better known as the Body Mass
Index (BMI), is the most commonly used indicator to define obesity, both in clinical
and epidemiological settings [26]. BMI is defined as the ratio of weight (in kilograms)
to the square of height (in metres) [21].

Table 1: Body Mass Index classification according to the World Health
Organization
BMI

Classification

< 18.5 kg/m2
18.5-24.9 kg/m

Underweight
2

Normal weight

25.0-29.9 kg/m2

Overweight

≥30.0 kg/m2

Obesity

Source: World Health Organization, 2000 [21]

In adults, a BMI between 18.5 and 24.9 kg/m2 has been considered acceptable
by the WHO, based on the lowest risk of premature death associated with figures within
that range [21]. A BMI between 25.0 and 29.9 kg/m2 has been considered overweight,
with obesity being defined as BMI ≥ 30.0 kg/m2 [21].
The interpretation of BMI in terms of its correspondence with body fatness
varies by various factors, namely sex and age. For the same BMI women tend to have
higher proportion of body fat than men (stored in subcutaneous rather than visceral
adipose tissue) and lower muscle and bone mass. Likewise, older subjects tend to have
higher body fat proportions than younger ones, due to metabolic changes that occur
with aging [27, 28].
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It is therefore clear that although BMI is a standardized, useful tool to measure
obesity, its interpretation must be done judiciously, remembering that it does not take
into account the distribution of fat in the body. The use of other complimentary physical
measures such as waist circumference and waist to hip ratio have been advocated to
overcome these limitations as many studies have found them to have a better correlation
with the percentage of body fat [26, 29].
Defining thresholds for abdominal obesity is complicated, in part because of
differences in the relation of abdominal obesity to other metabolic risk factors, and also
because the predictive values of various levels of abdominal obesity may differ for
different cardiovascular diseases (CVD) or diabetes [26]. There is also the problem of
generating one single cut-off point for a continuous variable. Further longitudinal and
cross-sectional data are warranted to aid in the definition of specific cut-off points that
reflect an important threshold for the risk of both CVD and type 2 diabetes.
Differences between sexes and ethnic groups regarding

body composition,

namely fat distribution, are clear [30]. The WHO identifies two levels of abdominal
obesity in Europids depending on the risk for metabolic complications. An increased
risk occurs at waist circumferences of 94 cm in men and 80 cm in women and risk is
substantially higher for waist circumferences above 102cm in men and 88 cm in women
[21]. The higher thresholds are generally used to define abdominal obesity in the United
States of America [31], Canada [32], and Europe [33]. However these are considered by
some to be inadequate when dealing with individuals from distinct ethnic backgrounds,
such as Asians and Africans. Therefore the International Diabetes Federation has
proposed different cut-off points for abdominal obesity for men and women depending
on their ethnic background [34].
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Table 2: Current recommended waist circumference thresholds for abdominal
obesity by organization
Recommended waist circumference threshold for
abdominal obesity
Population

Organization

Men

Women

Europid

IDF

≥ 94 cm

≥ 80 cm

Caucasian

WHO

≥ 94 cm (increased risk)

≥ 80 cm (increased risk)

≥ 102 cm (still higher risk)

≥ 88 cm (still higher risk)

United States

AHA/NHLBI (ATP III)*

≥ 102 cm

≥ 88 cm

Canada

Health Canada

≥ 102 cm

≥ 88 cm

≥ 102 cm

≥ 88 cm

IDF

≥ 90 cm

≥ 80 cm

Asian

WHO

≥ 90 cm

≥ 80 cm

Japanese

Japanese Obesity Society

≥ 85 cm

≥ 90 cm

China

Cooperative Task Force

≥ 85 cm

≥ 80 cm

IDF

≥ 94 cm

≥ 80 cm

IDF

≥ 94 cm

≥ 80 cm

IDF

≥ 90 cm

≥ 80 cm

European

European Cardiovascular
Societies

Asian (including
Japanese)

Middle East,
Mediterranean
Sub-Saharan African
Ethnic Central and South
American

* - Recent AHA/NHLBI guidelines for metabolic syndrome recognize an increased risk for CVD and
diabetes at waist-circumference thresholds of ≥ 94 cm in men and ≥ 80 cm in women and identify these as
optional cut points for individuals or populations with increased insulin resistance.
AHA/NHLBI – American Heart Association / National Heart, Lung and Blood Institute; ATP III - Adult
Treatment Panel III; IDF – International Diabetes Federation; WHO – World Health Organization
Source: Alberti et al, 2009 [31]

Excessive body weight is associated with increased morbidity and mortality.
Considered to be one of the leading preventable causes of death worldwide [21, 35],
obesity is estimated to be responsible for 111 thousand to 365 thousand deaths in the
United States alone [36, 37], with similar proportion of deaths being attributed to
obesity in other developed countries such as the United Kingdom [38], Japan [39] and
France [40].
It is also an important risk factor to many cardiovascular diseases such as
hypertension [41], stroke [42], myocardial infarction [42] and heart failure [43] as well
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as respiratory failure [44], osteoarthritis [45], gout [45], some cancers [45], gallstones
[45, 46], hepatic [46] and pancreatic diseases [46].
Alongside diabetes, obesity plays an important role in the pathogenesis of the
metabolic syndrome, where the development of obesity and physical inactivity leads to
insulin resistance and compensatory hyperinsulinemia [31, 47]. When pancreatic insulin
secretion fails to increase adequately, impaired glucose tolerance or diabetes develops.
The metabolic syndrome is a proinflammatory and prothrombotic state where
excess glucose and lipids contribute to the numerous metabolic and vascular
derangements it causes. Adipose tissue not only stores fat but also plays part as an
active endocrine organ with receptors that respond to signals from many sources such as
the central nervous system. It is a source of metabolically active substances including
elevated levels of free fatty acids which affect parallel insulin-signalling pathways in the
liver and skeletal muscle, loss of vasodilation, platelet aggregation, increased oxidative
stress and the formation of advanced glycation end products. Insulin resistance also
affects the production of inflammatory cytokines (tumour necrosis factor α, interleukin
6), prothrombotic substances (fibrinogen plasminogen activator inhibitor 1) and other
molecules such as adiponectin and leptin [47, 48].
People with the metabolic syndrome have predominantly central or abdominal
obesity. Central obesity is associated with a greater amount of visceral fat than lowerbody obesity which in turn is more associated with subcutaneous fat [49]. Visceral fat is
metabolically active, producing free fatty acids and inflammatory cytokines that reach
the liver via the portal circulation, leading to the overproduction of very-low-density
lipoprotein and predisposing the individual to atherogenic dyslipidemia [50]. In addition
to impaired glucose tolerance and atherogenic dyslipidemia, the insulin-resistant state in
some individuals promotes the development of hypertension by endothelial dysfunction
which leads to vascular and blood flow changes [51].
Although this syndrome is yet under close scrutiny by many of leading research
associations such as the American Diabetes Association and the European Association
for the Study of Diabetes [31], its identification and timely action against its
components are important in the long term cardiovascular risk management.
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Obesity in African countries
Once considered a problem only in high-income countries [21], overweight and
obesity are now dramatically on the rise in low- and middle-income countries,
particularly in urban settings [18]. Even in low and very low income countries such as
those in sub-Saharan Africa, the problems of malnourishment, underweight and stunting
as well as infectious diseases are rapidly being overcome by the problems brought by
overweight and obesity [52], a situation that made the WHO to declare obesity as a
global epidemic, calling for a coordinated effort in its management and prevention [21].
As seen in figure 2, the only region in which obesity is not common is sub-Saharan
Africa as a whole, however in certain countries, such as Nigeria, Ghana, Algeria and
particularly South Africa, prevalence is high [18, 53].

Figure 2 – Estimated Overweight & Obesity (Body Mass Index ≥ 25 kg/m²)
Prevalence, Males, Aged ≥15 years 2010

Source: World Health Organization [53]

Despite several studies performed in African nations [54-63], data regarding the
burden of obesity in the continent is beset with numerous caveats, namely its
methodology heterogeneity [52]. Moreover, nationwide studies giving national
12

prevalence estimates are scarce which make regional and world comparisons more
difficult. Studies ascertaining trends are even scarcer [52, 64]. Nevertheless, and
contrary to previous beliefs [65, 66] a rising trend can be observed in African
populations, namely in urban areas, as demonstrated by Abubakari et al [52]. In their
comprehensive review of studies conducted in West African populations, just over 10%
of the subjects were obese with half of the urban population either overweight or obese,
with a clear female predominance of these conditions, identifying female gender and
dwelling in urban settings as important risk factors for obesity in this context (Figure 3).

Figure 3 – Fifteen-year trends in obesity in West African populations

Note: Based on data from pooled analysis of fieldwork studies in 5-year periods from 1990 to 2004; Obesity
prevalence more than doubled (114%) from 7.0% (95% CI,5.0–10.0) in 1990–94 to 15.0 (95% CI, 12.0–18.0) in
2000–04 in urban West Africa (χ2 trend = 183.01, d.f. = 2,P < 0.0001). The rise was significant in women, from 8.0%
(95% CI, 6.0–12.0) in 1990–94 to 22.0% (95% CI, 17.0–29.0) in 2000–04 (χ2 trend = 277.30, d.f. = 2, P < 0.0001)
but not in men, from 5.0% (95% CI, 3.0–7.0) to 6.0 (95% CI, 5.0–8.0) (χ2trend = 5.57, d.f. = 2, P = 0.062). Obesity
rates remained unchanged in rural West Africa over the 15-year period for both men and women with authors
proposing that the small number of studies retrieved from these populations may account for this fact.
Obesity defined as Body Mass Index ≥ 30 kg/m2
Source: Abubakari et al [52]
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Diabetes
Diabetes is undoubtedly a rising problem globally, posing major public health
challenges [67, 68]. It encompasses a group of metabolic diseases characterized by
hyperglycemia resulting from defects in insulin secretion, action or both.
The vast majority of cases of diabetes fall into two broad etiopathogenic
categories: type 1 and type 2 diabetes. Some of the other categories are gestational
diabetes, drug or chemical induced diabetes, diabetes as part of other endocrinopathies
or genetic syndromes, but their overall prevalence is very low.
Type 1 diabetes accounts for 5 to 10% of all diabetic patients, and results from
cellular mediated autoimmune destruction of pancreatic β cells [69, 70]. Autoimmune
destruction of β cells has multiple genetic predispositions many times influenced by
environmental factors. Patients are usually diagnosed at young age (childhood and
adolescence) and are rarely obese, although the presence of obesity does not exclude the
diagnosis. In type 1 diabetes, there is an absolute deficiency in insulin secretion, and
therefore individuals need adequate, regular insulin administration for survival.
Type 2 diabetes accounts for approximately 90 to 95% of diabetes patients [69,
70]. A combination of insulin action resistance and inadequate compensatory secretion
is in its genesis. The resulting hyperglycemia causes pathologic and functional changes
in various target tissues, but it may be present for a long period without clinical
symptoms before diabetes is detected. During this asymptomatic period, it is possible to
demonstrate an abnormality in carbohydrate metabolism by measurement of plasma
glucose in the fasting state or after a challenge with a glucose load.
The diagnosis of diabetes has been based for decades on criteria based on blood
glucose levels, either fasting plasma glucose (FPG) or the 75g oral glucose tolerance
test (OGTT). In 1997 a Committee on the Diagnosis and Classification of Diabetes
Mellitus was established which revised the diagnostic criteria, using the observed
association between FPG and retinopathy as the key factor in the identification of the
glucose level used as cutoff to define diabetes [70]. The following criteria were devised
from the committee’s findings, with the need of only one of these to be present for the
diagnosis to be established:
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Table 3 – Criteria for the diagnosis of diabetes
Diabetes Criteria
•

Glycated hemoglobin (A1c) ≥ 6.5%.*

•

FPG ≥ 126 mg/dl (7.0 mmol/l) – fasting is defined as no caloric intake for at least 8h*

•

2-hour plasma glucose ≥ 200 mg/dl (11.1 mmol/l) during an OGTT. The test should be
performed as described by the WHO using a glucose load containing 75g anhydrous
glucose.*

•

A patient with classic hyperglycemia symptoms or hyperglycemic crisis, a random plasma
glucose ≥ 200 mg/dl (11.1 mmol/l)

* In the absence of unequivocal hyperglycemia, criteria 1-3 should be confirmed by repeat testing;
FPG – Fasting Plasma Glucose; OGTT – Oral Glucose Tolerance Test; WHO – World Health Organization.
Source: Alberti et al, 1998 [70] and American Diabetes Association, 2009 [69]

The convened expert committee also recognized an intermediate group of
individuals whose blood glucose levels do not yet meet the criteria for diabetes but are
still above the defined normal range. Subjects were defined as having impaired fasting
glucose (IFG) when their FPG ranged between 100 mg/dl (5.6 mmol/l) and 125 mg/dl
(6.9 mmol/l) or as having impaired glucose tolerance (IGT) when their 2 hour glucose
values in the OGTT was between 140 mg/dl (7.8 mmol/l) and 199 mg/dl (11.0 mmol/l)
[70]. Both IFG and IGT should not be viewed as clinical entities in their own right but
rather as a stage in the natural history of disordered carbohydrate metabolism, placing
individuals at increased risk of developing diabetes as well as increased cardiovascular
risk. The WHO advocates in its guidelines that OGTT should be carried out in all
individuals who are classified as having IFG, as some of them will have glucose levels
compatible with the diagnosis of diabetes [70].
The chronic hyperglycemia of IFG, IGT and diabetes is associated with longterm damage, dysfunction and failure of different organs, namely retinopathy with
potential loss of vision [71], nephropathy leading to renal failure [72], peripheral
neuropathy with risk of lower limb ulcers and amputations [72], autonomic neuropathy
with gastrointestinal and genitourinary consequences [72], as well as an increase in the
incidence of atherosclerotic cardiovascular, cerebrovascular and peripheral arterial
diseases [73, 74].
It is therefore clear that diabetes holds enormous morbidity and mortality risks.
According to data put forward by the International Diabetes Federation in the 4th edition
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of its Diabetes Atlas [75], it was estimated to affect 284.6 million people worldwide and
a 54% rise would be expected by 2030. The International Diabetes Federation projects a
98% growth in the number of diabetics in sub-Saharan Africa for the same period, more
than double the global projected growth rate, affecting 23.9 million people (Figure 4)
[75].

Figure 4 – Prevalence estimates of diabetes (20-79 years) by region for 2010 and
2030

Note: Data provided for 216 countries and territories, which have been allocated into one of the seven International
Diabetes Federation regions: Africa (AFR), Europe (EUR), Middle East and North Africa (MENA), North America
and Caribbean (NAC), South and Central America (SACA), South-East Asia (SEA), and the Western Pacific (WP).
Data presented for adults aged 20-79 years old with type 1 diabetes and type 2 diabetes combined; Diabetes
diagnosed according to American Diabetes Association Criteria.
The comparative prevalence has been calculated by assuming that every country or region has the same age profile
(the age profile of the world population has been used). This reduces the effect of the differences of age between
countries or regions, and makes this figure appropriate for making comparisons.
Source: International Diabetes Federation, 2009 [75]
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According to the same organization, close to 4 million deaths in the 20-79 age
group may be attributable to diabetes in 2010, accounting for 6.8% of global all-cause
mortality in this age group, a 5.5% increase in comparison to previous estimates [75]
(Table 4).

Table 4 – Number of deaths attributable to diabetes in age group 20-79 years in the
year 2010 according to the International Diabetes Federation
IDF Region

Number of deaths attributable

Percentage of all-cause deaths

to diabetes in age group 20-79

attributable to diabetes in age

years

group 20-79 years

Africa

332 584

6.0

Europe

634 054

11.0

Middle East and North Africa

294 037

11.5

North America and Caribbean

313 208

15.7

South and Central America

171 303

9.5

South-East Asia

1 142 914

14.3

Western Pacific

1 074 955

9.7

IDF – International Diabetes Federation
Source: International Diabetes Federation, 2009 [75]

Diabetes in African countries
Several authors have conducted studies in various African countries to estimate
diabetes prevalence [62, 76-86]. Although data are affected by the same limitations
previously mentioned for obesity [64, 87-89], overall it is estimated that 4% of urban
West African adults have diabetes, with wide inter-country variation, but no gender
differences discernible [87, 89]. Paralleling obesity, it is significantly more prevalent
among urban dwellers in comparison to their rural counterparts [87, 88]. The evaluation
of trends is also difficult due to the changes that occurred in the diagnosis criteria for
diabetes over the second half of the last century [90]. Even so, prevalence was shown to
be rising in urban populations of Cameroon and Tanzania, among others [57, 77]. The
study group lead by Abubakari showed that the overall prevalence of diabetes has risen
by approximately 30% in the last decade (Figure 5).
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Figure 5 – Prevalence of diabetes in urban West African adults [87]

Note: Based on reports examining prevalence of diabetes in urban West Africa using the World Health Organization
recommended criteria (1985 or later); Chi Square and p-values for linear change in diabetes trend between 1985 and
post 2000 portrayed in figure are: West Africa: χ2 = 30.37, p < 0.0001; men: χ2 = 37.67, p < 0.0001; women: χ2 = 0.84,
p < 0.36
Source: Abubakari et al, 2009 [87]
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Aims:
The World Health Organization’s STEPwise approach to Surveillance (STEPS)
programme has become a valuable tool in overcoming methodology and population
heterogeneity, enhancing the quality of study findings and aiding developing nations in
measuring exposure to risk factors for non-communicable diseases. It comprises
relatively simple, standardized methods for collecting, analyzing and disseminating data
in WHO member countries, over three different "steps" of risk factor assessment,
namely questionnaire answering, physical measurements and biochemical assays [91].
By using the same standardized questions and protocols, low and middle income
countries can not only begin to build and strengthen their capacity to conduct
surveillance but also aid organizations in monitoring regional, national and continental
trends.
Mozambique has carried out a STEPS survey between September and November
2005. Based on the 1995 census, the sample was designed to be representative at a
national level and by place of residence (urban or rural). 3323 subjects took part aged
between 25 and 64 years and were evaluated for all three stages of the STEPS
programme. This survey allowed the ascertainment of the frequency of the main risk
factors for non-communicable diseases.
.

The present dissertation aims to estimate the prevalence of obesity and diabetes
(and their socio-demographic determinants) in Mozambique, a country at the early
stages of the epidemiologic transition. We carried out two studies with the following
specific aims:
1. To quantify the prevalence of overweight and obesity in the Mozambican
adult population, and to compare these estimates between urban and rural
areas of residence within the country.
2. To estimate the prevalence of diabetes, its awareness and to describe its
management in urban and rural Mozambique.
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Summary
In 2005 we evaluated a nationally representative sample of the Mozambican adult
population (n = 2913; 25-64 years old) following the STEPwise approach to University of
chronic disease risk factor surveillance to estimate urban-rural differences in
overweight and obesity and waist circumferences. The prevalences of obesity and
overweight were, respectively, 6.8% (95% CI: 5.1-8.6) and 11.8% (95% CI: 8.4-15.4)
among women, and 2.3% (95% CI: 1.1-3.6) and 9.4% (95% CI: 5.7-13.1) among men.
Overweight/obesity was more frequent in urban settings (age-, income- and educationadjusted prevalence ratios; women, 2.76, 95% CI: 1.82-4.18; men, 1.76, 95% CI: 0.803.85). The average waist circumference in Mozambique was 75.2 cm (95% CI: 74.3-76.0)
in women, significantly higher in urban than rural areas (age-, income- and educationadjusted β = 3.6 cm, 95% CI: 1.6-5.5) and 76.1 cm (95% CI: 75.0-77.3) in men, with no
urban-rural differ- ences (adjusted β = 1.3 cm, 95% CI: −0.9 to 3.5). Our results show
urban-rural differences, as expected in a country under epidemiological transition, with
urban areas presenting a higher prevalence of overweight/obesity, but age- and
education-specific estimates suggesting a trend towards smaller divergences. The
development and implementation of strategies to manage the foreseeable obesity- related
healthcare demands are needed.
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Introduction
Obesity has long been recognized as a major public health
problem, consistently associated, among others, with increasing
morbidity and mortality because of cardiovas- cular diseases (1).
The prevalence of obesity in many devel- oping countries, namely,
in Asia and sub-Saharan Africa (2-8), now rivals the observed in
the USA and other high- income nations, contributing to what the
World Health Organization (WHO) now calls 'globesity' (9). This
trend is driven by urbanization, increasing income and lifestyle
changes, which fuel a nutrition transition, characterized by

an increase in food security as well as availability and
consumption of high-fat food (10), accompanied by an apparent
decrease in physical activity (8,11).
While still struggling with issues related to acute infec- tious
diseases, developing countries now face the burden of noncommunicable diseases, closely related to obesity and other risk
factors associated with the western lifestyle, such as
hypertension, diabetes, coronary heart disease and stroke,
overwhelming an already overburdened health system. This
transition is observed not only at a nationwide scale, but also at a
regional level, with regions of one country at different stages of
this process.
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We aimed to quantify the prevalence of overweight and
obesity in the Mozambican adult population, and to compare
these estimates between urban and rural areas of residence within
the country.

Methods
For the present community-based cross-sectional study, a sample
of adults aged 25-64 years was assembled using the sampling
frame of the 1997 census, which was designed to be
representative at a national level and by place of resi- dence
(urban or rural) (12). Ninety-five geographical clus- ters were
selected, among which all the households were listed and 25
randomly selected and visited. All eligible subjects in the same
household were invited for the study. Fifty-five subjects refused
to participate and 3323 were evaluated between September and
November 2005.
Subjects were evaluated following the WHO STEPwise
approach to chronic disease risk factor surveillance (STEPS),
using standardized methods (13). The WHO STEPS instrument
for non-communicable disease risk factors (Core and Expanded
version 2.1 (14)) was used for data collection, after translation to
Portuguese.
Anthropometric measurements were obtained with the
participant wearing light clothing and no footwear. Body weight
was measured to the nearest 0.1 kg using a digital scale, and
height to the nearest 0.1 cm in the standing position using a
portable stadiometer. Body mass index (BMI) was calculated as
weight (kg) divided by squared height (m2), and further divided
into the categories defined
by the WHO (15): <25.0 kg m−2, 25.0-29.9 kg m−2 and
30 kg m−2. Morbid obesity was defined as a BMI
40 kg m−2. Waist circumference was measured to the
nearest 0.1 cm, using a constant tension tape, directly over the
skin or over light clothing, at the level of the midpoint between
the inferior margin of the last rib and the iliac crest in the midaxillary line. For analysis, participants were classified as having
abdominal obesity according to the Third Report of the National
Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation and Treatment of High Blood Cholesterol
in Adults
(ATPIII): women >88 cm and men >102 cm (16).
The classification of the place of residence as urban (in
any of the 23 cities and 68 towns) or rural (outside cities or towns)
and the definition of categories for the highest level of education
attained (less than 1 year, 1-5 years and 6 or more years) were
done in accordance with the 1997 census (17). Annual family
income in meticais was converted into US dollars (USD), and
categorized as follows: USD 0-64; 65-200; 201-400; 401-800;
801-1500; 1501.

Statistical analysis
All analyses were conducted considering the sampling weights
and adjusting for the stratified sampling and clus-

tering at the primary sampling unit level, using STATA, version
9.2, including 2913 subjects for whom data were available on
BMI and waist circumference. The design effect resulting from
clustering at the household level was not specifically addressed in
statistical analysis, but is expected to be minor as all analyses were
stratified by gender, and only one adult woman and/or one adult
man are expected to exist in the large majority of the households.
The 397 participants excluded from the analysis because of
incomplete information were more often women (69.3%
vs. 55.3%, P < 0.001) and were younger (mean age: 37.3
vs. 39.8 years, P = 0.002), but there were no statistically
significant differences regarding education (proportion with 1-5
education years: 55.5% vs. 49.3%, P = 0.241) and place of
residence (proportion living in urban areas: 29.3% vs. 32.2%, P =
0.608).
Prevalence estimates with 95% confidence intervals (95% CI)
were computed for different categories of BMI and waist
circumference, and means were also calculated for waist
circumference. Age-, family income- and education-adjusted
prevalence ratios, computed using Poisson regression models
(18), and linear regression coefficients were used to estimate the
strength of the association between place of residence and
overweight/obesity and abdominal girth, respectively. Linear
regression models, including the same independent variables,
were fitted to quantify the associa- tion between BMI and waist
circumference according to socio-demographic characteristics.

Ethics
The study protocol was approved by the National Mozam- bican
Ethics Committee and written informed consent was obtained
from all participants.

Results
Characteristics of the study sample
With the exception of place of residence, the distribution of our
sample according to socio-demographic characteristics was
similar to the weighted proportions. Approximately 50% of our
sample lived in rural areas, corresponding to a weighted
proportion of nearly 70%. Nearly two-thirds of the population
were aged 45 years or younger, with just over 10% being older
than 54 years. About two-fifths of women and one-fifth of men
had no formal education, with 50% of the population having 5 or
less years of formal education.

Body mass index
The prevalence of obesity was 6.8% (95% CI: 5.1-8.6) among
women and 2.3% (95% CI: 1.1-3.6) among men,
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Table 1 Prevalence of BMI categories and abdominal obesity, and average waist circumference, among women and men from urban and rural areas
Women

Men

Urban
BMI
WHO categories (%)

Rural

Urban

Rural

% (95% CI)

% (95% CI)

% (95% CI)

% (95% CI)

<18.5 kg m−2
18.5-24.9 kg m−2
25.0-29.9 kg m−2

7.6 (2.9-12.2)
53.0 (49.0-57.0)
23.0 (17.8-28.2)

14.4 (11.0-17.8)
76.4 (72.3-80.4)
6.8 (3.6-10.0)

9.4 (7.4-11.5)
69.0 (63.5-74.5)
16.3 (11.6-20.9)

17.0 (11.9-22.2)
76.0 (70.7-81.3)
6.1 (1.2-10.9)

30.0 kg m−2

16.4 (13.6-19.1)

2.4 (1.0-3.9)

5.2 (2.8-7.7)

0.8 (0-2.0)

Proportion overweight or obese (%)
25.0

39.4 (32.6-46.3)

9.2 (5.8-12.6)

21.5 (15.8-27.3)

7.0 (2.2-11.7)

μ/%* (95% CI)

μ/%* (95% CI)

μ/%* (95% CI)

μ/%* (95% CI)

Average (cm)

79.4 (77.7-80.9)

73.2 (72.5-73.9)

78.8 (77.0-80.6)

74.8 (73.4-76.3)

Proportion above NCEP cut-off points (%)

22.6 (18.3-26.9)

4.1 (0.9-2.2)

4.5 (2.1-6.9)

0.0 (0.0-0.2)

Waist circumference

*Where applicable.
95% CI, 95% confidence interval; BMI, body mass index; NCEP, National Cholesterol Education Program; WHO, World Health Organization.

more than sixfold higher in urban than rural areas, in both
genders, and threefold higher among women than men, in both
settings. The prevalence of overweight was 11.8% (95% CI: 8.415.4) among women and 9.4% (95% CI: 5.7-13.1) among men,
threefold higher in urban than rural areas in both genders, and it
was similar in women and men, both in urban and rural areas.
Underweight was almost twice as frequent in rural than urban
areas with no meaningful difference by gender (Table 1).
There were no subjects with BMI 40 kg m− 2 except among
urban women The prevalence of morbid obesity was 0.2% (95%
CI: 0.0-0.3) in the adult Mozam- bican population and 0.9%
(0.2-1.6) among the urban women.
Among women, overweight and obesity increased with age,
twofold up to 55 years, in both urban and rural areas. Among
men, the prevalence was highest at the oldest age category (40.8%
in urban and 9.8% in rural men, with adjusted prevalence ratios
of 4.77 and 2.35, respectively, in comparison with the lowest age
category). Up to 55 years, overweight/obesity increased with age
in urban men (45-54 vs. 25-34 years, adjusted prevalence ratio:
2.16, 95% CI: 1.20-3.91) and decreased with age in rural men
(from 8.1% at 25-34 years to 3.6% at 45-54 years, adjusted
prevalence ratio: 0.59). At all ages, overweight/obesity was
approximately fourfold higher in urban than rural women, while
among men the contrast between urban and rural areas increased
from 1.4-fold at age 25-34 years to 6.4-fold at 45-54 years (Table
2). Education- and income-adjusted prevalence ratios showed
smaller divergences across the strata for both genders.
The prevalence of overweight/obesity increased with education both in urban women and rural men, from 30.6% to 46.3%
and from 0.6% to 11.7%, with adjusted prevalence ratios of 1.60
and 15.39, respectively, while no such pattern was observed in
rural women and in urban men.

Overweight/obesity prevalence increased with annual family
income among urban and rural women and also among rural men.
In comparison with the lowest income group, it was fivefold
higher when annual income exceeded USD 1500 among rural
women, rising to sevenfold after adjusting for age and education,
and twofold higher among rural men. For the same annual income,
there was a higher prevalence of overweight/obesity in the urban
setting, as high as sixfold among women who earned between
USD 400 and 800 (Table 2).
Among women, after age, family income and education
adjustment, the association between place of residence and
overweight/obesity was attenuated but still remained strong and
statistically significant (adjusted prevalence ratio = 2.76, 95% CI:
1.82-4.18). Among men, the crude association was weaker and,
when adjusted for the afore- mentioned variables, was further
attenuated (adjusted prevalence ratio = 1.76, 95% CI: 0.80-3.85).
In urban areas, the association between gender and overweight/
obesity was further enhanced after adjustment (adjusted
prevalence ratio = 2.16, 95% CI: 1.71-2.74), the same being true
for rural areas, but to a lesser extent (Table 4).

Waist circumference
The average waist circumference in Mozambique was 75.2 cm
(95% CI: 74.3-76.0) in women and 76.1 cm (95% CI: 75.0-77.3)
in men, higher in urban subjects in com- parison with their rural
counterparts. Women had higher average waist circumferences
than men, but not in rural areas. The proportion of urban women
with a waist circum- ference above the 88 cm cut-off point was
more than fivefold higher than that of rural women (22.6%, 95%
CI: 18.4- 26.9 vs. 4.1%, 95% CI: 2.2-5.9). Strikingly, no rural
man had a waist circumference above the 102 cm cut-off point
while 4.4% (95% CI: 2.1-6.9) of urban men did (Table 1).
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8.4 (3.7-13.1)

1.00 (0.51-1.96)
0.93 (0.52-1.66)
1.57 (0.84-2.92)

23.2 (12.0-34.5)

41.4 (30.8-51.9)

46.9 (37.8-56.0)

53.3 (46.8-60.0)

201-400

401-800

801-1500

1501

2.41 (0.98-5.91)

20.7 (23.5-39.1)
46.6 (0.0-96.3)

1.61 (1.01-2.57)
1.76 (1.12-2.79)

32.1 (21.5-42.7)

25.5 (14.4-36.5)

13.3 (4.6-22.0)

12.1 (0.0-26.0)

13.0 (1.4-24.6)

24.7 (15.9-33.6)

29.0 (22.1-35.9)

13.0 (3.9-22.1)

24.0 (7.6-40.5)

40.8 (27.2-54.4)

23.1 (12.6-33.6)

25.8 (17.8-33.8)

11.5 (7.1-15.9)

% (95% CI)

0.88 (0.43-1.81)

0.69 (0.30-1.58)

0.51 (0.25-1.07)

0.44 (0.18-1.10)

0.49 (0.25-0.98)

1 [Reference]

1.78 (0.67-4.71)

0.70 (0.25-1.91)

1 [Reference]

4.77 (2.94-7.76)

2.16 (1.20-3.91)

2.21 (1.42-3.44)

1 [Reference]

ratio* (95% CI)

Prevalence

95% CI, 95% confidence interval; BMI, body mass index; USD, United States dollars.

education (categorical: <1, 1-5, 6 years).

*Derived from models including age (categorical: 25-34, 35-44, 45-54, 55-64 years), annual family income (categorical: <USD 65, 65-200, 201-400, 401-800, 801-1500,

7.11 (2.44-20.70)

0.88 (0.28-2.71)

0.88 (0.38-2.05)

0.96 (0.46-2.01)

1 [Reference]

1.02 (0.32-3.24)

2.17 (1.22-3.86)

1 [Reference]

2.42 (1.98-5.44)

2.77 (1.69-4.52)

1.38 (0.85-2.23)

1 [Reference]

6.8 (0.0-14.0)

7.8 (2.9-12.7)

9.1 (3.3-14.8)

1 [Reference]

26.6 (16.2-37.0)

7.6 (2.4-17.6)

26.7 (10.9-42.4)

1.60 (1.00-2.57)

46.3 (39.1-53.5)

7.1 (3.0-11.1)
12.2 (7.4-16.9)

65-200

1.30 (0.85-1.98)

1 [Reference]

39.6 (34.4-44.9)

11.7 (3.7-19.7)

0-64

Annual family income (USD)

6

1-5

30.6 (13.8-47.4)

43.8 (23.7-64.0)

55-64

Education (years)
<1

2.00 (1.58-2.52)

52.9 (42.0-63.8)

45-54

14.4 (8.0-20.8)

8.3 (3.5-13.0)

1.53 (1.13-2.07)

42.2 (32.0-52.4)

35-44
2.02 (1.33-3.09)

6.7 (3.4-10.0)

1 [Reference]

29.3 (23.2-35.4)

25-34

Age (years)

Prevalence
ratio* (95% CI)

% (95% CI)

% (95% CI)
ratio* (95% CI)

Urban

Rural

Urban
Prevalence

Men

25.0 kg m−2)

Women

Overweight and obesity (BMI

Table 2 Prevalence of overweight and obesity, among women and men from urban and rural areas, according to age, education, occupation and annual income

Prevalence

1.22 (0.36-4.18)

1.09 (0.26-4.52)

2.24 (1.20-4.17)

0.47 (0.14-1.64)

0.15 (0.03-0.69)

1 [Reference]

15.39 (2.61-90.71)

18.44 (3.2-104.46)

1 [Reference]

2.35 (0.65-8.50)

0.59 (0.08-4.06)

0.86 (0.42-1.77)

1 [Reference]

ratio* (95% CI)

1501, unknown) and

12.7 (0.4-25.0)

9.7 (0.6-18.7)

18.1 (0.0-38.6)

4.0 (0.4-7.5)

1.5 (0-3.2)

7.9 (2.3-13.5)

11.7 (0.0-25.9)

9.1 (4.0-14.2)

0.6 (0.0-1.6)

9.8 (2.0-17.4)

3.6 (0.0-7.9)

6.4 (0.0-12.9)

8.1 (0.0-17.7)

% (95% CI)

Rural
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Waist circumference increased with age in both genders,
especially in urban areas, steeply at first then stabilizing at older
ages (45-54 vs. 25-34 years adjusted mean differ- ence: 10.6 cm
and 8.1 cm for urban women and men, respectively).
Differences between urban and rural areas were noted among all
age groups, the larger differences being observed at 45-54 years
(nearly 10 cm higher in urban women and 8 cm higher in urban
men) (Table 3).
Abdominal girth increased with the number of years of formal
education among all groups except among urban men, where it
decreased among people with 1-5 years of education (adjusted
mean difference: −2.9 cm, 95% CI −6.7 to 0.8). Average waist
circumference was 5-7 cm higher among urban women than rural
ones in all classes of education. Urban men also had higher waist
circum- ferences than rural men except for the aforementioned
education category where this difference was only of 1 cm (Table
3).
The waist circumference was significantly higher in urban
than rural areas, on average 6.1 cm among women and 3.9 cm
among men, and the age- and education- adjusted difference was
attenuated to 4.8 cm and 2.4 cm, respectively. In urban areas,
women's waist circumference was 1.9 cm (95% CI: 0.7-3.1)
higher than that of men. In rural areas, the association was
inverse, notwithstanding the fact that it was weaker after
adjustment (β = −0.8 cm, 95% CI: −1.9 to 0.2) (Table 4).

Body mass index vs. waist circumference
Nearly 90% of the obese women and a quarter of the
overweighted had abdominal obesity, both in urban and rural
settings. Among urban men, 55.8% of the obese and 9.4% of the
overweighted had abdominal obesity, while among rural men, no
abdominal obesity was observed in the overweighted and only
6.0% in the obese. The magni- tude of the association between
BMI and waist circumfer- ence was not significantly different
across age, education or income strata, varying mostly between
1.7 and 2.2 cm kg m−2. A lower increase in waist circumference
per unit change in BMI was observed in rural men who had
annual family income under USD 200 (β = 1.4 cm, 95% CI: 1.11.8) in comparison with their higher income counterparts (β =
2.3 cm, 95% CI: 2.0-2.6), and in those with less than one school
year (β = 1.2 cm, 95% CI: 0.3-2.0) than those with more than 6
years of education (β = 2.3 cm, 95% CI: 2.0-2.7).

Discussion
Overweight/obesity affected nearly a fifth of the Mozamb- ican
adult population (10.8% overweight and 4.8% obese) and 17%
had abdominal obesity (waist circumference above 88 cm in
26.7% of women and above 102 cm in
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4.4% of men). Urban-rural differences were observed, as
expected in a country under epidemiological transition, with
urban areas presenting a higher prevalence of
overweight/obesity, but age- and education-specific esti- mates
suggesting a trend towards smaller divergences.
African nations evolved from facing the predicaments of
underweight and malnutrition to the other extreme of the
spectrum of nutritional disorders, overweight/obesity, in just over
a generation (19). Despite epidemiological data on the prevalence
of obesity being available for many sub- Saharan African
countries (3-8,20-23), nationally repre- sentative adult samples
are less abundant (24-27). The prevalence of overweight/obesity
observed in Mozambique was similar to that registered in
neighbouring countries (28-33), although the overall prevalence
of overweight/ obesity varied largely from 2.2% in Ethiopia
(sample of 4050 urban and rural adults aged 25-64 years) (32) to
24.6% in the Ivory Coast (regional sample including 4527 urban
and rural citizens, aged between 15 and 64 years) (28).
Nationally non-representative reports show that abdominal
obesity, as defined by NCEP/ATPIII cut-off points, varies across
African nations, with a higher propor- tion of individuals in South
Africa (58% of women and 15% of men) (34) than Kenya (46.6%
of women and 11.1% of men) (6) or the Democratic Republic of
Congo (16.3% of women and 2.3% of men) (23). According to
published STEPwise reports, men's mean waist circumfer- ence
ranged from 75.3 cm in Madagascar (35) to 88.6 cm in Algeria
(36), while women's ranged from 74.1 cm to 89.5 cm,
respectively.
Urban Mozambicans were more frequently overweight/ obese
and had higher mean waist circumferences than their rural
counterparts, as observed in other African nations, such as the
Democratic Republic of Congo (37), Madagas- car (35) or Algeria
(36). Mozambican women were more frequently
overweight/obese than men, both in urban and in rural areas, as in
other STEPS studies, such as the ones conducted in Algeria and
the Ivory Coast (28-33). This contrasts with findings in some
western industrialized nations, which show that men have higher
prevalences of overweight/obesity than women (38-40),
notwithstanding the fact that others show the inverse (41,42).
In rural men, the association with age was J-shaped, which is
consonant with a more advanced position in tran- sition for rural
men than women. This age effect could be interpreted in light of
the easier adoption of western lif- estyles by younger people and
as a birth cohort effect because, at the same age, more recent
cohorts have higher proportional fat mass compared with earlier
cohorts (43) as also shown in studies involving Mozambican
adolescents (44). However, differences in body mass composition
as well as its body fat distribution might also account for these
differences, as supported by the smaller increases in average
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82.8 (80.3-85.2)

80.4 (77.9-82.8)

77.7 (74.8-80.6)

75.9 (74.2-77.6)

74.4 (72.5-76.3)

76.7 (73.2-80.1)

80.7 (78.6-82.8)

76.4 (74.1-78.7)

80.1 (77.0-84.9)

82.3 (77.6-87.0)

82.1 (79.7-84.4)

80.0 (77.9-82.1)

75.1 (73.2-77.1)

μ (95% CI)

75.0 (73.6-76.3)

−1.4 (−4.6 to 1.7)
2.0 (−1.2 to 5.3)
4.2 (0.6 to 7.8)

95% CI, 95% confidence interval; μ, mean; USD, United States dollars.

education (categorical: <1, 1-5, 6 years).

Mean difference*

1.2 (−1.9 to 4.2)
2.4 (0.1-4.6)

3.1 (−2.0 to 8.2)

0.6 (−1.2 to 2.5)

−0.6 (−2.5 to 1.4)

0 [Reference]

2.7 (0.8-4.6)

1.6 (−0.1 to 3.2)

0 [Reference]

3.0 (−0.1 to 6.1)

0.5 (−1.8 to 2.7)

0.3 (−1.0 to 1.6)

0 [Reference]

(95% CI)

1501, unknown) and

77.3 (75.8-78.9)

76.0 (73.5-78.5)

77.8 (72.3-83.3)

74.0 (72.2-75.9)
1.2 (−1.4 to 3.9)

74.4 (72.8-75.9)

0 [Reference]
−2.3 (−5.2 to 0.5)

76.9 (74.2-79.6)

75.0 (73.3-76.7)
1.1 (−2.0 to 4.2)

73.7 (72.7-74.7)
0 [Reference]

76.6 (73.1-80.0)

74.4 (73.1-75.6)

74.6 (73.0-76.3)

74.5 (72.4-76.5)

μ (95% CI)

Rural

−2.9 (−6.7 to 0.8)

8.1 (2.8-13.3)

7.1 (4.9-9.3)

4.8 (3.0-6.7)

0 [Reference]

(95% CI)

Mean difference*

*Derived from models including age (categorical: 25-34, 35-44, 45-54, 55-64 years), annual family income (categorical: <USD 65, 65-200, 201-400, 401-800, 801-1500,

0.3 (−6.1 to 6.7)

72.5 (65.8-79.1)

8.0 (5.8-10.1)

84.3 (82.3-86.3)

1501

0.7 (−1.5 to 2.8)

1.1 (−1.0 to 3.3)

0 [Reference]

0.5 (−1.6 to 2.6)

3.0 (−0.4 to 6.4)

82.0 (79.6-84.5)

801-1500

73.3 (71.9-74.7)

0 [Reference]
1.3 (−0.2 to 2.9)

75.5 (71.8-79.1)

78.9 (76.4-81.3)

401-800

2.0 (0.9-3.2)
2.2 (0.1-4.3)

6.0 (3.5-8.6)

4.1 (1.4-6.9)

75.4 (72.3-78.5)

201-400

73.8 (72.4-75.1)

72.7 (71.3-74.1)

0 [Reference]
0.9 (−0.3 to 2.1)

0.4 (−2.4 to 3.3)

1.0 (−1.5 to 3.5)

76.8 (74.7-78.9)

73.1 (71.4-74.6)

73.8 (72.7-74.9)

72.8 (71.8-73.8)

74.2 (72.2-76.2)

74.0 (72.7-75.4)

73.2 (72.2-74.2)

72.5 (71.7-73.3)

(95% CI)

72.7 (69.7-75.8)

0 [Reference]
1.4 (−1.0 to 3.9)

75.9 (73.6-78.1)

65-200

4.5 (1.4-7.6)

81.1 (79.3-82.9)

0 [Reference]
2.0 (−1.2 to 5.1)

79.1 (77.5-80.6)

77.7 (73.4-82.0)

0-64

Annual family income (USD)

6

1-5

Education (years)
<1

9.4 (6.9-11.9)

82.8 (77.5-88.1)

55-64
10.6 (6.1-15.0)

83.7 (80.6-86.7)

45-54

0 [Reference]
5.7 (3.9-7.5)

80.1 (78.0-82.4)

75.5 (74.4-76.6)

35-44

25-34

Age (years)

Mean difference*

μ (95% CI)

μ (95% CI)
Mean difference*

Urban

Rural

Urban

(95% CI)

Men

Women

Waist circumference (cm)

Table 3 Mean waist circumference, among women and men from urban and rural areas, according to age, education, occupation and annual income
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Table 4 Odds ratios and linear regression coefficients for the association between place of residence and overweight/obesity, and with waist
circumference, among women and men according to place of residence (urban/rural)
Overweight and obesity (BMI

25.0 kg m−2)

Waist circumference (cm)
β (95% CI)

Prevalence ratio (95% CI)
Crude

Adjusted*

Adjusted†

Crude

Adjusted*

Adjusted†

Women

4.27 (2.81-6.47)

3.10 (2.01-4.80)

2.76 (1.82-4.18)

6.1 (4.3-7.9)

4.1 (2.2-6.1)

3.6 (1.6-5.5)

Men

3.09 (1.47-6.50)

2.34 (0.97-5.64)

1.76 (0.80-3.85)

3.9 (1.6-6.3)

2.1 (−0.1 to 4.3)

1.3 (−0.9 to 3.5)

Urban

1.82 (1.35-2.47)

1.90 (1.44-2.50)

2.16 (1.71-2.74)

0.5 (−1.5 to 2.6)

1.0 (−0.4 to 2.5)

Rural

1.33 (0.63-2.78)

1.53 (0.74-3.14)

2.01 (1.02-3.93)

−1.6 (−3.1 to −0.2)

−1.3 (−2.6 to −0.0)

Urban vs. rural

Women vs. men
1.9 (0.7-3.1)
−0.8 (−1.9 to 0.2)

*Adjusted for age (categorical: 25-34, 35-44, 45-54, 55-64 years) and family income (categorical: <USD 65, 65-200, 201-400, 401-800, 801-1500,
1501, unknown).
Adjusted for age (categorical: 25-34, 35-44, 45-54, 55-64 years), family income (categorical: <USD 65, 65-200, 201-400, 401-800, 801-1500,

†

1501, unknown) and education (categorical: <1, 1-5, 6 years).
95% CI, 95% confidence interval; β, linear regression coefficient; BMI, body mass index.

waist circumferences per unit increase in BMI in rural men in
comparison with their urban counterparts.
In Mozambique, education played a key role in the preva- lence
of overweight/obesity with more literate people having higher
prevalences than subjects with less formal education, reflecting the
early stages of transition, in contrast with the pattern observed in
more developed countries where higher education generally
means healthier lifestyles (41). Urban men constituted the only
exception to the aforementioned relation, with this demographic
group probably moving ahead of the rest of the Mozambican
adult population in regard to the epidemiological transition.
Our observations regarding the association between family
income and obesity are consistent with results on education. It is
interesting to emphasize that despite annual family income being
very low in Mozambique, the observed rise in prevalence
occurred at a very low threshold of income, little over USD 1 per
day (28,41), accompanying subtle changes in the population's
well-being.
Although enormous challenges still persist in the control of
infectious diseases in sub-Saharan Africa, with further concern
with the HIV/AIDS epidemic, the emergence of noncommunicable diseases has further added threats to the health of
African adults in general, and Mozambicans in particular. Among
those more likely to have adopted the so-called western lifestyle
(the urban and the wealthier Mozambicans) strategies must be
put forward in order to invert this trend and avoid the apparently
inexorable path that more developed nations have already treaded.
Among the poor and the rural inhabitants of Mozambique, interpretation of BMI and waist circumference estimates must be done
with care not only because of the inadequacy of the traditionally
used cut-off points for abdominal girth, but also because of likely
differences in body composition that hamper the interpretation of
BMI estimates.

Conflict of Interest Statement
No conflict of interest was declared.

References
1. Jiamsripong P, Mookadam M, Honda T, Khandheria BK, Mookadam
F. The metabolic syndrome and cardiovascular disease: part I. Prev
Cardiol 2008; 11: 155-161.
2. Vorster HH, Venter CS, Wissing MP, Margetts BM. The nutri- tion and
health transition in the North West Province of South Africa: a review of
the THUSA (Transition and Health during Urbanisation of South Africans)
study. Public Health Nutr 2005; 8: 480-490.
3. Ben-Bassey UP, Oduwole AO, Ogundipe OO. Prevalence of
overweight and obesity in Eti-Osa LGA, Lagos, Nigeria. Obes Rev 2007; 8:
475-479.
4. Rguibi M, Belahsen R. Prevalence of obesity in Morocco. Obes Rev
2007; 8: 11-13.
5. van der Merwe MT, Pepper MS. Obesity in South Africa. Obes Rev 2006;
7: 315-322.
6. Christensen DL, Eis J, Hansen AW, Larsson MW, Mwaniki DL, Kilonzo
B, Tetens I, Boit MK, Kaduka L, Borch-Johnsen K, Friis H. Obesity and
regional fat distribution in Kenyan populations: impact of ethnicity and
urbanization. Ann Hum Biol 2008; 35: 232-249.
7. Beltaifa L, Traissac P, El Ati J, Lefevre P, Romdhane HB, Delpeuch F.
Prevalence of obesity and associated socioeconomic factors among
Tunisian women from different living environ- ments. Obes Rev 2009; 10:
145-153.
8. Sodjinou R, Agueh V, Fayomi B, Delisle H. Obesity and cardiometabolic risk factors in urban adults of Benin: relationship with socioeconomic status, urbanisation, and lifestyle patterns. BMC Public Health
2008; 8: 84.
9. World Health Organization. Obesity: preventing and managing the
global epidemic. Report of a WHO consultation. World Health Organ Tech
Rep Ser 2000; 894: i-xii, 1-253.
10. Kim SA, Stein AD, Martorell R. Country development and the
association between parity and overweight. Int J Obes (Lond) 2007; 31:
805-812.

© 2010 The Authors
Journal compilation © 2010 International Association for the Study of Obesity. obesity reviews

35

Obesity in Mozambique: urban/rural contrasts

A. Gomes et al.

11. Magnusson RS. Rethinking global health challenges: towards a 'global
compact' for reducing the burden of chronic disease. Public Health 2009;
123: 265-274.
12. Damasceno A, Azevedo A, Silva-Matos C, Prista A, Diogo D, Lunet N.
Hypertension prevalence, awareness, treatment, and control in
mozambique: urban/rural gap during epidemiological transition.
Hypertension 2009; 54: 77-83.
13. World Health Organization. World Health Organization. 2005
[WWW document]. URL http://www.who.int/chp/steps/
manual/en/index.html (accessed March 19, 2010).
14. Alwan A. World Health Organization. The STEPS instrument and
support materials. 2005. [WWW document]. URL http://
www.who.int/chp/steps/instrument/en/index.html (accessed March 19,
2010).
15. World Health Organization. Hypertension control. Report of a WHO
Expert Committee. World Health Organ Tech Rep Ser. World Health
Organization: 1996; 862: 1-83.
16. Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults. Executive Summary of the Third Report of the
National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III). JAMA 2001; 285: 2486-2497.
17. Instituto Nacional de Estatística. Recenseamento Geral da População
e Habitação. 1997 [WWW document]. URL http://
www.ine.gov.mz/censos_dir/recenseamento_geral/estudos_analise/ pais4
(accessed March 19, 2010).
18. McNutt LA, Wu C, Xue X, Hafner JP. Estimating the relative risk in
cohort studies and clinical trials of common outcomes. Am J Epidemiol
2003; 157: 940-943.
19. Walker AR, Walker BF, Sci DD, Adam F. Variations in occur- rences
of nutrition-related diseases in Sub-Saharan Africans in stages of
transition: what of the future? Nutrition 2002; 18: 71-74. 20. van der Sande
MA, Ceesay SM, Milligan PJ, Nyan OA, Banya WA, Prentice A, McAdam
KP, Walraven GE. Obesity and under- nutrition and cardiovascular risk
factors in rural and urban Gambian communities. Am J Public Health
2001; 91: 1641-1644. 21. Walker AR, Walker BF, Walker AJ, Vorster HH.
Low fre- quency of adverse sequelae of obesity in South African rural
black women. Int J Vitam Nutr Res 1989; 59: 224-228.
22. Kruger HS, Venter CS, Vorster HH. Obesity in African women in the
North West Province, South Africa is associated with an increased risk of
non-communicable diseases: the THUSA study. Transition and Health
during Urbanisation of South Africans. Br J Nutr 2001; 86: 733-740.
23. Kasiam Lasi On'kin JB, Longo-Mbenza B, Nge Okwe A, Kangola
Kabangu N. Survey of abdominal obesities in an adult urban population of
Kinshasa, Democratic Republic of Congo. Cardiovasc J Afr 2007; 18:
300-307.
24. Siervo M, Grey P, Nyan OA, Prentice AM. Urbanization and obesity
in the Gambia: a country in the early stages of the demo- graphic
transition. Eur J Clin Nutr 2006; 60: 455-463.
25. Kearney PM, Whelton M, Reynolds K, Whelton PK, He J. Worldwide
prevalence of hypertension: a systematic review. J Hypertens 2004; 22:
11-19.
26. Bovet P, Chiolero A, Shamlaye C, Paccaud F. Prevalence of
overweight in the Seychelles: 15 year trends and association with socioeconomic status. Obes Rev 2008; 9: 511-517.
27. Aspray TJ, Mugusi F, Rashid S, Whiting D, Edwards R, Alberti KG,
Unwin NC. Rural and urban differences in diabetes prevalence in
Tanzania: the role of obesity, physical inactivity and urban living. Trans R
Soc Trop Med Hyg 2000; 94: 637-644.
28. Kouamelan D, Ekié NZ, Kouassi A, Edouard A, Honoré Z. En- quete
sur les facteurs de risque des maladies non transmissibles. 2005.

obesity reviews

29. Kimbally Kaki G, Bolanda JD. Hypertension arterielle et les autres
facteurs de risque cardio-vasculaires à Brazzaville. Ministère de la Santé et
de la Population, Organisation Mondiale de la Santé: Brazzaville 2004.
30. Mebrahtu G. National non communicable disease (NCD) risk factor
baseline survey (using WHO STEPSwise approach) - draft. Ministry of
Health Eritrea: 2004.
31. Houinato D, Segnon Agueh JA, Djisgbenoude O. Rapport final de
l'enquête STEPS au Benin, Cotonou. Direction Nationale de la Protection
Sanitaire, Programme National de Lutte contre les Maladies Non
Transmissibles: 2007.
32. Tesfaye F, Nawi NG, Van Minh H, Byass P, Berhane Y, Bonita R,
Wall S. Association between body mass index and blood pres- sure across
three populations in Africa and Asia. J Hum Hypertens 2007; 21: 28-37.
33. CamBoD. Cameroon Burden of Diabetes (CamBoD) Project - baseline
survey report. Health of Populations in Transition (HoPiT) Research
Group: 2004.
34. Norton GR, Majane OH, Libhaber E, Maseko MJ, Makaula S,
Libhaber C, Woodiwiss AJ. The relationship between blood pressure and
left ventricular mass index depends on an excess adiposity. J Hypertens
2009; 27: 1873-1883.
35. Health Ministry of Madagascar. Enquête sur les facteurs de risque des
maladies non transmissibles à Madagascar. Ministère de la Santé et du
Planning Familial, Secretariat General, Direction de la Promotion de la
Santé, Service de Lutte contre les Maladies Liees aus Modes de Vie: 2005.
36. Algerian Ministry of Health. Mesure des facteurs de risque des
maladies non transmissibles dans deux vilayas pilotes en Algérie. Ministère
de la Santé, de la Population et de la Réforme Hospi- talière - République
Algérienne Démocratique et Populaire: 2005. 37. Longo-Mbenza B, Beya
C, Ekwanzala F, Vangu Ngoma D, Nahimana D, Mbungu Fuele S, Bieleli
I, Mupepe Mayukuko D. Enquête sur les facteurs de risque des maladies
non transmissibles à Kinshasa, capitale de la RD Congo, selon l'approche
STEPS de l'OMS. Ministère de la Santé, Direction de la lutte contre la
maladie: Kinshasa 2006.
38. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal
KM. Prevalence of overweight and obesity in the United States, 1999-2004.
JAMA 2006; 295: 1549-1555.
39. Hopman WM, Leroux C, Berger C, Joseph L, Barr SI, Prior JC,
Harrison M, Poliquin S, Towheed T, Anastassiades T, Goltz- man D.
Changes in body mass index in Canadians over a five-year period: results
of a prospective, population-based study. BMC Public Health 2007; 7: 150.
40. Elmadfa I, Freisling H. Nutritional status in Europe: methods and
results. Nutr Rev 2009; 67(Suppl. 1): S130-S134.
41. Vernay M, Malon A, Oleko A, Salanave B, Roudier C, Szego E,
Deschamps V, Hercberg S, Castetbon K. Association of socio- economic
status with overall overweight and central obesity in men and women: the
French Nutrition and Health Survey 2006. BMC Public Health 2009; 9:
215.
42. Rodriguez Artalejo F, Lopez Garcia E, Gutierrez-Fisac JL, Banegas
Banegas JR, Lafuente Urdinguio PJ, Dominguez Rojas V. Changes in the
prevalence of overweight and obesity and their risk factors in Spain, 19871997. Prev Med 2002; 34: 72-81.
43. Ding J, Kritchevsky SB, Newman AB, Taaffe DR, Nicklas BJ, Visser
M, Lee JS, Nevitt M, Tylavsky FA, Rubin SM, Pahor M, Harris TB.
Effects of birth cohort and age on body composition in a sample of
community-based elderly. Am J Clin Nutr 2007; 85: 405-410.
44. Prista A, Marques AT, Maia AJ. Relationship between physi- cal
activity, socioeconomic status and physical fitness of 8-15 year old youth
from Mozambique. Am J Hum Biol 1997; 9: 449-457.

© 2010 The Authors
Journal compilation © 2010 International Association for the Study of Obesity. obesity reviews

36

PAPER II
Diabetes mellitus in Mozambique: prevalence,
management and healthcare challenges
Submitted

37

Diabetes mellitus in Mozambique: prevalence, management and
healthcare challenges

Silva-Matos C A, Gomes AB,C, Azevedo AB,C, Damasceno AD, Prista A E,
Lunet N B,C

A

Department of Non-Communicable Diseases, Mozambique Ministry of

Health, Maputo, Mozambique;
B

Department of Hygiene and Epidemiology, University of Porto Medical

School, Porto, Portugal;
C

Institute of Public Health – University of Porto (ISPUP), Porto, Portugal;

D

Faculty of Medicine, Eduardo Mondlane University, Maputo, Mozambique.

E

Faculty of Physical Education and Sports Sciences, Universidade

Pedagógica, Maputo, Mozambique.

Abstract
Aim:
The rising trends and deficient management of diabetes mellitus in Africa are an
important public health challenge requiring surveillance. We assessed the prevalence
and awareness of diabetes in urban and rural Mozambique, and described its
management.
Methods:
In 2005 we evaluated a nationally representative sample of the Mozambican adult
population (n=2343) following the Stepwise Approach to Chronic Disease Risk Factor
Surveillance (STEPS). Twelve-hour fasting blood glucose (FBG) was measured using
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fingertip capillary whole blood to estimate the prevalence of impaired fasting glucose
(IFG) (5.6 mmol/l≤FBG<6.1 mmol/l) and diabetes (FBG≥6.1 mmol/l or treatment with
insulin and/or oral blood glucose lowering drugs). Awareness and management of
diabetes were assessed by questionnaire.
Results:
The prevalence of diabetes and IFG was 2.9% [95% confidence interval (95%CI): 1.84.0] and 2.5% (95%CI: 1.3-3.7), respectively. Diabetes was more frequent among urban
dwellers (OR=2.92, 95%CI: 1.45-5.86), mostly due to urban-rural differences in age,
education, body mass index or waist circumference (adjusted OR=2.27, 95%CI: 0.836.26). Thirteen percent of subjects with diabetes were aware of their condition, 10.9%
had had a glycemia determination in the previous year, 9% were treated with oral blood
glucose lowering drugs and 3% with insulin.
Conclusions:
Diabetes prevalence was low in Mozambique, but most diabetic patients were not aware
of their condition or treated pharmacologically, posing a serious challenge in the
provision of adequate care in this disfavored setting.

39

Diabetes is associated with micro- and macrovascular complications and long-term
morbidity, representing a major health concern worldwide [1]. It is estimated to affect 285
million people worldwide with a projected rise to 439 million by 2025 [1]. Over the past few
decades, diabetes has emerged as an important medical problem also in Africa [2], where a
steeper increase in the number of people affected is expected [1]. This will add to the
morbidity and mortality burden of this impoverished region, further straining health-care
resources.
Africa’s challenge regarding diabetes stands at the rising frequency but also at the
deficient management of this medical condition, resulting from lack of awareness, inadequate
resources, and poor access and compliance to medication [3].
The African Declaration for Diabetes was announced in December 2006, calling for
African

governments,

non-governmental

organizations,

international

agencies,

pharmaceutical companies and healthcare providers to put forward an ambitious framework
to ensure access to quality and affordable services for prevention and caring of diabetes [4]. It
alluded to the need for population-based epidemiological studies to estimate current diabetes
prevalences and to describe healthcare access and pharmacological treatment in African
countries.
Therefore, we aimed to estimate the prevalence of diabetes, its awareness and
management in urban and rural Mozambique, using a nationally representative sample.

Methods
For the present community-based cross-sectional study, a sample of adults aged 25 to
64 years was assembled using the sampling frame of the 1997 census[5], which was designed
to be representative at a national level and by place of residence (urban or rural) . Ninety-five
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geographical clusters were randomly selected out of 858, across 11 strata (provinces). In each
selected cluster all the dwellings were listed (restaurants, grocers and other stores as well as
destroyed houses were not taken into account) and households randomly selected and visited
to identify 25 inhabited by people within the determined age range. All eligible subjects in
the same household were invited for the study. Fifty-five subjects refused to participate and
3323 were evaluated between September and November 2005 [6].
The selection of 95 geographical clusters and 25 households per cluster was expected
to allow the evaluation of approximately 2800 participants (taking into account the average
number of subjects aged 25-64 years per household, the potential for failure to establish
contact with all households, and refusals). The yielding of the selection procedure was higher
than expected, as the final sample included 18% more participants than expected, which may
probably be attributed to the fact that there was no substitution of the households in which no
one answered the door and the inquirers were instructed to make several attempts to contact
members of the selected households at different times and in different days to minimize
selection bias.
Subjects were evaluated following the World Health Organization (WHO) STEPwise
approach to chronic disease risk factor surveillance (STEPS), which included a questionnaire
on sociodemographic factors, physical measurements and the subsequent collection of a
blood sample for assessment of biochemical parameters, namely fasting blood glucose, using
standardized methods. The WHO STEPS instrument for non-communicable disease risk
factors (Core and Expanded version 2.1) [7] was used for data collection, after translation to
Portuguese.
Twelve-hour fasting blood glucose (FBG) levels were obtained in accordance to
WHO standardized fingertip prick tests, using calibrated blood glucose meters and reagent
strips (Accu-Check Advantage Meter®). Subjects were classified as having normoglycemia
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(FBG <5.6 mmol/l), impaired fasting glucose (5.6 mmol/l≤FBG<6.1 mmol/l) and diabetes
(FBG ≥6.1 mmol/l or if under treatment with insulin and/or oral antidiabetic drugs), in
accordance to WHO criteria [8].
Diabetic subjects were considered to be aware of their condition when having been
told by a health professional, in the previous 12 months, that they had diabetes or when
reporting the use of insulin or oral antidiabetic drugs. Participants were also asked if they had
measured their blood glucose in the previous year.
Nonpharmacological management of diabetes was assessed by asking the participants
if they had been advised by a health professional to change diet (“special prescribed diet”),
do exercise (“advice to start or do more exercise”) or lose weight (“advice or treatment to
lose weight”) due to diabetes. Close-ended questions were used to ask for any appointment
with a traditional healer in the previous 12 months and use of herbal or traditional remedies
attributed to diabetes.
Anthropometric measurements were obtained with the participant wearing light
clothing and no footwear. Body weight was measured to the nearest 0.1 kg using a digital
scale, and height to the nearest 0.1 cm in the standing position using a portable stadiometer.
Body mass index (BMI) was calculated as weight (kg) divided by squared height (m2), and
further divided into the categories defined by the World Health Organization[9]: <25.0 kg/m2,
25.0–29.9 kg/m2 and ≥30 kg/m2, and further categorized into <25.0 and ≥25 kg/m2 for
analysis. Waist circumference was measured to the nearest 0.1 cm, using a constant tension
tape, directly over the skin or over light clothing, at the level of the midpoint between the
inferior margin of the last rib and the iliac crest in the mid-axillary line. For analysis,
participants were classified as having abdominal obesity according to the Third Report of the
National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation and
Treatment of High Blood Cholesterol in Adults (ATPIII): women >88 cm and men >102 cm
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[10] and also according to the International Diabetes Federation (IDF) classification for SubSaharan populations: women >80 cm and men >94 cm [11].
The classification of the place of residence as urban (in any of the 23 cities and 68
towns) or rural (outside cities or towns) and the definition of categories for the highest level
of education attained (less than 1 year, 1 to 5 years and 6 or more years) were done in
accordance with the 1997 census [12]. Annual family income in meticals was converted into
U.S. dollars (USD), and categorized as follows: 0–64 USD; 65–400 USD; ≥401 USD.

Statistical analysis
Data analyses were conducted taking into account the stratification and clustering at
the primary sampling unit level using STATA, version 9.2. To ensure that the computed
estimates reflected the prevalences in Mozambique, the sampling weights were computed
taking into account the number of subjects evaluated in each stratum in relation to the
number of participants expected per stratum according to the population projections for the
same period ([13]). Data on blood glucose were available for 2343 subjects, which were
considered for this study. The 980 participants excluded from the analysis due to incomplete
information or because the recommended 12-hour fasting time was not respected were more
often men (47.4% vs.41.2%, p=0.028), but there were no statistically significant differences
regarding age (mean age: 39.6 vs. 39.4 years, p=0.829), education (proportion with 1 to 5
education years: 49.9% vs. 50.1%, p=0.408) and place of residence (proportion living in
urban areas: 26.7% vs. 34.0%, p=0.300).
Prevalence estimates with 95% confidence intervals (95%CI) were computed for IFG
and diabetes, according to socio-demographic characteristics. Age-, education-, BMI and
waist circumference-adjusted odds ratios (OR) were used to estimate the strength of the
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association between place of residence and IFG and diabetes. Awareness of diabetes and its
management are presented as prevalence and 95%CI.

Ethics
The study protocol was approved by the National Mozambican Ethics Committee and
written informed consent was obtained from all participants.

Results
Characteristics of the study sample
Approximately three fifths of the population were women, two thirds lived in rural
areas and were aged 45 years or younger, with just over 10% being older than 54 years.
About one quarter of the participants had no formal education, with approximately three
quarters having 5 or less years of formal education. Mean BMI was 23.6 kg/m2 and mean
waist circumference 77 cm in both genders. Mean FBG was 3.8 mmol/L (Table 1).
Prevalence of impaired fasting glucose and diabetes
The overall prevalence of diabetes was 2.9% (95%CI: 1.8-4.0), more than two-fold
higher in urban men than in their rural counterparts (5.5% vs. 2.4%, p=0.062) with a larger
difference between urban and rural women (4.9% vs. 1.2%, p=0.009), and no statistically
significant gender differences. IFG was observed in 2.5% (95%CI: 1.3-3.7) of the
Mozambican adults, with no consistent or significant variation by gender or place of
residence (Table 2).
IFG was 1.4-fold more frequent among urban males than their rural counterparts,
with a 2.3-fold difference being noteworthy among urban and rural male diabetics (Table 2).
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Among urban subjects, prevalences increased with age up to 45-54 years for IFG and
throughout for diabetes. Diabetes prevalence rose with education, being highest among those
with 6 or more years of formal education (6.6% for urban and 1.8% for rural subjects) with
no consistent pattern being perceptible for IFG (Table 2). In urban areas, the prevalence of
IFG and diabetes were highest for an annual family income between 65 and 400 USD (4.7%
and 6.2% respectively) with a gentler rise occurring in rural areas with an increase in
earnings (Table 2).
Diabetes was more than 3-fold higher among urban subjects with overweight/obesity
or abdominal obesity (irrespective of the used criteria) in comparison to their leaner
counterparts, the same not being observed among rural subjects. A similar pattern was not
evident for IFG (Table 2).
The relation between place of residence and diabetes conveyed an OR of 2.92
favoring urban areas, whilst a non-significant association with IFG was observed (OR=1.09,
95%CI: 0.40-2.94). The association was attenuated after adjusting for sociodemographic
variables and even further after adjusting for the confounding effect of BMI (OR=2.26,
95%CI 0.85-5.98) becoming non-significant (Table 3). Adjusting for BMI produced similar
results as adjusting for waist circumference (OR=2.27, 95%CI: 0.83-6.26). The association
with anthropometric indicators was stronger for diabetes than IFG, even after adjustment for
sociodemographic characteristics. Odds ratios using WHO cut-off points for waist
circumference were higher in comparison to those proposed by IDF, with a larger difference
among diabetics (sex-, place-of-residence-, age-, education- and annual-family-incomeadjusted OR=3.08, 95%CI: 1.18-8.02 and 1.95, 95%CI: 0.78-4.89, respectively).
Awareness and management of diabetes
Just over a tenth of diabetic subjects were aware of their condition, with 10.9% of
them stating that over the past year they had had at least one glycemia determination. Diet
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change was prescribed to 13% of subjects with diabetes whilst the remaining nonpharmacological measures, namely exercise and weight loss, were ascertained in less than
one tenth of subjects. Oral blood glucose lowering drugs were being used by 9% of subjects
and insulin by 3%. None of the subjects receiving insulin were treated with oral blood
glucose lowering drugs, and all lived in urban areas. Appointment with a traditional healer
was ascertained in 5.7% of known diabetics, whilst 8% used herbal/traditional remedies
(Figure 1).

Discussion
Diabetes affected 2.9% of the Mozambican adult population and 2.5% had IFG.
Urban-rural differences were observed, as expected in a country under epidemiologic
transition, with urban areas presenting twice as high a prevalence of IFG/diabetes, which
were largely explained by regional differences in socio-demographic characteristics and
prevalence of obesity. Awareness of diabetes was low and most subjects were not treated
pharmacologically.
The overall diabetes prevalence in Mozambique is in agreement with the 3.3%
estimate of the International Diabetes Federation for 2010 [1, 2]. Similar values have been
reported in other WHO STEPS surveys, providing results more directly comparable with the
present study (by means of standardized, easily applicable protocols), namely in Zimbabwe
(regional sample, 3081 adults; prevalence of diabetes: 2.4%) [14] or Benin (regional sample,
2568 adults; prevalence of diabetes: 4.6%) [15]. Studies conducted in The Seychelles and
Mauritius yielded much higher prevalences (9.4% and 15.0% in nationally and regional
samples, respectively) [16, 17].
The prevalence of diabetes may be underestimated as Oral Glucose Tolerance Testing
(OGTT) was not performed and subjects were classified on the basis of a fasting glucose
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measurement [2, 18]. Many of those who lie within the “grey” area of blood glucose (5.6
mmol/l ≤ fasting blood glucose < 6.1 mmol/l) will be classified as diabetic after OGTT but
may be misclassified if such testing is not done. However, OGTT is relatively expensive and
time consuming, impractical to be executed at a large scale in epidemiological studies,
despite being recommended for diagnosis [19]. On the other hand, the fact that only a single
determination of glycaemia was performed may overestimate prevalences [20]. An additional
limitation of our survey was the drop of a large number of subjects due to missing valid
information on fasting glucose. However, the participants included in analysis were similar to
those excluded regarding sociodemographic variables known to be associated with diabetes
and therefore the validity of our findings is not expected to have been compromised.
IFG and diabetes prevalence increased with age in both urban and rural areas, as
expected. Steeper rises occurred in urban settings with a more premature peak at 45-54 years.
This asymmetry of urban/rural age distribution has been reported in other studies recently
conducted in Africa [21].
Urban Mozambicans with higher abdominal waist circumferences or BMI had higher
prevalence of diabetes than their leaner counterparts as well as rural obese subjects, as
expected. However, the absence of differences amidst rural Mozambicans is somewhat
unforeseen and may be explained by differences in body mass composition as well as body
fat distribution, possibly resulting from distinct food consumption and energy expenditure
patterns. As shown in a previous publication of our group using the same dataset [22], body
mass index correlates poorly with waist circumference and is higher in agricultural labourers,
who have more vigorous physical activity, suggesting that in this subgroup muscle mass is
possibly contributing more importantly than adipose tissue to BMI. The use of ethnic-specific
cut-off points for abdominal obesity as proposed by the IDF could overcome these
shortcomings. However, in our sample the cut-off points defined according to the WHO
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criteria showed a stronger independent association with diabetes and IFG than the ethnic
specific cut-offs. Misclassification due to undetectable non-compliance with fasting protocol
may help to explain the approximately 5% prevalence of IFG/diabetes among the leaner
Mozambicans, both in urban and rural areas. Type 1 diabetes could partly account for cases
among the non-obese, but this is unlikely given the short survival and consequent low
prevalence of type 1 diabetes mellitus in this population [2], which is in accordance with the
low prevalence of insulin use and the lack of diabetic subjects treated with insulin in the rural
areas.
After adjusting for the most relevant confounders, the urban/rural divergences
disappeared. This is consonant with what is known of diabetes and its etiopathogeny, where
abdominal obesity and physical inactivity are the main modifiable risk factors [23].
The African conundrum regarding diabetes stands not only in its apparent rising
frequency, becoming an important component of the non-communicable diseases that
overburden healthcare systems, but also in the poor standards of healthcare and management
offered to patients. Low levels of self-management practices as well as lack of adherence to
lifestyle changes and medication have been reported in many sub-Saharan populations [3, 24].
African health systems have traditionally been planned around the concept of acute care, with
chronic diseases being somewhat neglected in the allocation of funds. This has led not only to
the lack of adequately trained staff, guidelines and policies regarding diabetes care but also to
the scarcity of resources such as calibrated equipment for routine monitoring and nationwide,
accessible, healthcare facilities. Additionally, in many African countries, medication and selfmonitoring has to be paid by the patient, consuming approximately 60% of a family’s
available income [25]. Further issues related to supply and adequate storage of insulin have
further hindered adequate treatment of these patients, resulting in poor glycemic control and
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lack of screening for complications which are an important cause of morbidity and mortality
[26].
A small proportion of adult Mozambicans were diabetic, but just over a tenth were
acquainted with their status. A high ratio of newly discovered to previously known diabetic
cases may reflect poor public awareness and access to medical services, as well as relatively
short survival. Just under a tenth of known diabetic patients were receiving pharmacological
treatment, a clear contrast with some other African nations such as Cameroon [27] or
Mauritius [17], where more than half of the subjects were under pharmacological treatment.
Insulin was being used regularly by an even smaller proportion of individuals, a
possible reflection of the drawbacks pertaining access to and usage of this medication. Its
distribution even in public healthcare institutions is at best erratic due to supply and
distribution problems and requires regular glycemia determinations in order to optimize
scheme and dosage. The International Diabetes Federation (IDF) sponsored initiatives are
engaging strategies attempting to overcome this hurdle and insulin delivery is a priority in the
Mozambican Ministry of Health’s strategy to face non-communicable diseases, as can be
seen by its incorporation on the essential drug list [26].
Traditional healing systems remain an important source for healthcare in many
African populations, and several local initiatives throughout African countries have local
healers, who are instructed and trained in providing basic, adequate care for diabetic patients,
as an integral part of their strategy [3]. This is not the case of Mozambique which in part
explains that in our study the proportion of patients who resorted to these providers was low
and does not explain the poor management observed in this population.
Increased collaboration with the World Diabetes Foundation and IDF African Region
in recent years has led to the involvement of Mozambique in a number of key regional
initiatives, especially the development of treatment guidelines adapted to the sub-Saharan
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context and the creation of the Rapid Assessment Protocol for Insulin Access (RAPIA) [26].
Further collaboration with Diabetes UK as well as the African regional office of the WHO
has led to changes regarding access to healthcare and implementation of best norm practices
[28]. All these encouraging signs suggest that diabetes care in Mozambique is changing.
However, continuous monitoring of trends is essential to assess the extent of these changes,
as Mozambique tries to stem the rising tide of diabetes.
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Table 1. Characteristics of the study sample.
n

Sex

Unweighted

Weighted

distribution

distribution

(%)*†

(%)*†||

Female

1401

60

59

Male

942

40

41

Urban

1218

52

34

Rural

1125

48

66

25 to 34

894

38

40

35 to 44

649

28

27

45 to 54

495

21

20

55 to 64

305

12

12

Mean

2343

40

39

<1

645

28

33

1 to 5

1147

49

50

≥6

546

23

17

<65

412

19

27

65 to 400

801

36

40

≥401

980

45

33

BMI (kg/m ) ‡

Mean (SD)

2309

23 (4)

22 (4)

Waist circumference – women (cm) §

Mean (SD)

1295

77 (11)

75 (9)

Waist circumference – men (cm) §

Mean (SD)

929

77 (9)

76 (8)

Fasting blood glucose (mmol/l)

Mean (SD)

2343

3.8 (1.7)

3.8 (2.1)

Place of residence

Age (years)

Education (years) ‡

Annual family income (USD) ‡

2

USD – United States dollars; BMI – body mass index; SD – standard deviation * Results are presented as percentages, except
when specified otherwise; † Within each variable the sum of the proportions may not be 100% due to rounding; ‡ The sum of the
number of participants in each category is lower than 2343 due to missing data; § The number of participants is lower than 1401
for women and 942 for men due to missing data; || sampling weights computed taking into account the number of subjects
evaluated in each stratum in relation to the number of participants expected per stratum according to the population projections for
the same period [13]
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Table 2. Prevalence of impaired fasting glucose and diabetes, in urban and rural areas, according to socio-demographic characteristics, overweight/obesity and abdominal obesity.
Impaired fasting glucose
Urban
% (95%CI)
All participants
Sex
Age (years)

Education (years)

Annual family income
(USD)
2

BMI (kg/m )

2.5

Diabetes
Rural

Urban

Rural

P

%

95%CI

P

%

95%CI

P

%

95%CI

P

(1.1-3.9)

---

2.5

(0.8-4.2)

---

5.2

(3.4-7.0)

---

1.7

(0.8-2.6)

---

0.064

2.6

(1.0-4.1)

0.754

4.9

(2.8-7.0)

0.700

1.2

(0.1-2.4)

0.286

2.3

(0.0-4.6)

5.5

(2.6-8.4)

2.4

(0.6-4.1)

0.6

(0.0-1.3)

2.6

(1.3-3.9)

0.9

(0.0-1.9)

Female

2.0

(1.0-3.0)

Male

3.2

(1.1-5.4)

25 to 34

1.9

(0.7-3.2)

35 to 44

3.4

(0.4-6.5)

2.8

(0.6-5.0)

6.5

(3.2-9.8)

1.8

(0.3-3.2)

45 to 54

3.4

(0.9-5.8)

4.0

(0.0-8.8)

6.6

(1.8-11.4)

3.8

(0.6-7.0)

55 to 64

1.1

(0.0-2.5)

5.1

(0.0-13.1)

8.7

(2.4-14.9)

0.6

(0.0-1.5)

<1

2.3

(0.0-5.1)

0.8

(0.0-1.6)

4.6

(0.0-9.1)

1.6

(0.4-2.9)

1 to 5

3.0

(1.2-4.9)

4.0

(1.2-6.9)

4.0

(2.0-6.0)

1.8

(0.5-3.0)

≥6

2.0

(0.8-3.2)

0.7

(0.0-2.0)

6.6

(3.8-9.4)

1.8

(0.0-4.2)

<65

2.6

(0.0-6.7)

1.6

(0.0-3.3)

4.5

(0.0-10.9)

1.4

(0.0-3.1)

65 to 400

4.7

(1.8-7.6)

2.5

(0.5-4.5)

6.2

(2.5-9.8)

2.1

(0.3-3.9)

≥401

1.9

(0.8-3.0)

3.6

(0.0-8.5)

4.6

(3.2-6.1)

1.6

(0.0-3.5)

<25

2.3

(0.8-3.8)

2.6

(0.6-4.5)

3.0

(1.4-4.6)

1.6

(0.7-2.6)

1.3

(0.0-3.3)

9.9

(6.1-13.7)

2.6

(0.0-5.3)

2.5

(0.6-4.3)

4.0

(2.1-5.9)

1.8

(0.8-2.8)

4.8

(0.0-12.4)

13.9

(6.6-21.2)

---

---

2.5

(0.5-4.5)

4.0

(1.7-6.3)

1.8

(0.8-2.9)

2.6

(0.2-5.0)

9.0

(5.4-12.7)

1.4

(0.0-3.4)

≥25

3.1

(1.4-4.8)

Abdominal obesity

No

2.6

(1.1-4.1)

(ATPIII) *

Yes

2.3

(0.3-4.2)

Abdominal obesity

No

2.7

(1.1-4.4)

(IDF)†

Yes

2.1

(0.6-3.6)

0.267

0.450

0.063

0.258
0.791
0.547

0.156

0.006

0.491

0.465
0.485
0.946

0.057

0.311

0.630

<0.001
<0.001
0.015

0.047

0.955

0.766

0.326
0.550
0.707

95%CI – 95% confidence interval; BMI – Body mass index; USD – United States dollars; *Participants were classified as having abdominal obesity according to the Third Report of the National
Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation and Treatment of High Blood Cholesterol in Adults (ATPIII): women >88 cm and men >102 cm; † Participants
were classified as having abdominal obesity according to the International Diabetes Federation (IDF) classification for Sub-Saharan populations: women >80 cm and men >94 cm
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Table 3. Odds ratios for the association of impaired fasting glucose and diabetes with sex, place of residence, age, education, annual family income, body mass index and abdominal obesity.
Impaired fasting glucose

Diabetes

Odds ratio (95%CI)
Sex
Place of residence
Age (years)

Education (years)

Odds ratio (95%CI)
Crude

Adjusted*

Adjusted†

1

1

1

1
1.68 (0.82-3.47)

Crude

Adjusted*

Adjusted

Female

1

1

†

Male

1.05 (0.68-1.63)

0.69 (0.36-1.32)

0.71 (0.32-1.54)

1.45 (0.76-2.76)

1.25 (0.65-2.37)

Rural

1

1

1

1

1

1

Urban

1.09 (0.40-2.94)

0.87 (0.15-5.24)

0.86 (0.17-4.37)

2.92 (1.45-5.86)

2.79 (1.12-6.94)

2.26 (0.85-5.98)

25 to 34

1

1

1

1

1

1

35 to 44

2.41 (1.13-5.15)

2.70 (1.21-6.01)

2.70 (1.20-6.06)

1.96 (0.95-4.03)

2.00 (1.08-3.68)

1.87 (1.03-3.40)

45 to 54

2.98 (0.72-12.43)

4.06 (0.75-22.09)

4.03 (0.68-23.92)

3.05 (1.29-7.23)

3.49 (1.58-7.71)

3.03 (1.36-6.73)

55 to 64

3.43 (0.51-22.9)

4.70 (0.57-38.4)

4.66 (0.52-41.32)

1.82 (0.71-4.69)

2.13 (0.81-5.62)

1.83 (0.72-4.66)

<1

1

1

1

1

1

1

1 to 5

4.50 (1.70-11.94)

6.14 (1.65-22.79)

6.07 (1.51-24.37)

1.18 (0.52-2.67)

1.10 (0.52-2.33)

0.99 (0.46-2.11)

≥6

2.17 (0.94-5.02)

3.81 (1.02-14.21)

3.75 (0.92-15.22)

2.53 (1.35-4.72)

1.85 (1.00-3.45)

1.52 (0.79-2.91)

Annual family

<65

1

1

1

1

1

1

income (USD)

65 to 400

1.74 (0.55-5.49)

1.64 (0.50-5.42)

1.63 (0.48-5.50)

1.61 (0.46-5.58)

1.51 (0.45-5.03)

1.46 (0.44-5.53)

≥401

1.51 (0.41-5.61)

1.38 (0.17-11.09)

1.36 (0.15-12.65)

2.03 (0.69-5.99)

0.97 (0.28-3.40)

0.80 (0.22-2.89)

<25

1

---

1

1

---

1

≥25

1.08 (0.43-2.70)

---

0.82 (0.29-2.30) ‡

3.88 (2.37-6.37)

---

2.97 (1.73-5.12) ‡

BMI (kg/m2)

Abdominal obesity

No

1

---

---

1

---

---

(ATPIII) ||

Yes

1.21 (0.42-3.48)

---

---

3.85 (1.76-8.43)

---

---

Abdominal obesity

No

1

---

---

1

---

---

(IDF) ¶

Yes

0.87 (0.65-2.18)

---

---

2.28 (1.24-4.18)

---

---

OR – odds ratio; 95%CI – 95% confidence interval; BMI – Body mass index; || Participants were classified as having abdominal obesity according to the Third Report of the National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation and Treatment of High Blood Cholesterol in Adults (ATPIII): women >88 cm and men >102 cm; ¶ Participants were classified as having abdominal obesity according to
the International Diabetes Federation (IDF) classification for Sub-Saharan populations: women >80 cm and men >94 cm;
* Adjusted for age (categorical: 25-34, 35-44, 45-54, 55-64 years), education (categorical: <1, 1-5, ≥ 6 years), annual family income (categorical: <65; 65-400; ≥401 USD); † Adjusted for age (categorical: 25-34, 3544, 45-54, 55-64 years), education (categorical: <1, 1-5, ≥ 6 years), annual family income (categorical: <65; 65-400; ≥401 USD) and BMI (continuous); ‡ A categorical variable for overweight/obesity was used
instead of body mass index.
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Figure 1. Prevalence, awareness and management of diabetes (95% confidence interval)
in the Mozambican population aged 25 to 64 years

OAD – oral antidiabetic drugs;
* The number of Mozambicans with diabetes, aware and treated, were estimated by
multiplying the prevalence figures by the population aged 25 to 64 years, projected for
2005.[13]
† None of the subjects treated with insulin reported the use of OAD.
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Discussion
Obesity and diabetes, two growing global health problems, are closely linked to
each other and are causatively associated with an atherogenic milieu that increases the
risk of adverse cardiovascular events and mortality from all causes [1]. Sub-Saharan
African nations are not immune to this process and are now facing a double or even
triple burden of disease as the traditional infectious diseases have been joined by noncommunicable diseases in addition to the HIV epidemic [2]. Evidence from African
countries where STEPwise approach to Surveillance (STEPS) surveys were conducted
adds further insights on these healthcare challenges [3-12].
Table 5 presents the obesity and diabetes prevalence estimates obtained in recent
STEPS surveys conducted in the African setting [3-13]. Obesity prevalence varies
widely across sub-Saharan African countries, with the lowest values observed in
Mozambique and in Niger [12] and the highest in Mauritania [6] and Seychelles [8].
Albeit at lower values, the distribution of diabetes prevalence mirrors the prevalence of
obesity. The Mauritius is an exception by presenting the highest prevalence of diabetes,
despite a relatively low proportion of obese subjects. As occurs traditionally throughout
the world [14] women are generally found to have higher obesity prevalences than their
male counterparts and gender differences are not discernible in regard to diabetes
prevalence (Table 5 and Figure 6).
The Mauritius has a very heterogeneous population, with 70% being Asian
Indians (both Hindu and Muslim), 2% Chinese and 28% from predominantly African
ancestry (Creoles), with varying amounts of European, Malagasy and Indian admixture
[15]. This hampers the interpretation of the relation between obesity and diabetes at an
ecological level in the context of predominantly black Sub-Saharan African populations,
as Asian Indians are known to have higher prevalence of diabetes than their African
counterparts. It is proposed that genetic predisposition plus environment (lifestyle)
interact and lead to visceral adiposity and insulin resistance, and that heredity and
lifestyle also interact to cause β-cell lesion affecting insulin production and secretion in
a distinct manner for Mauritius Indians in comparison to the remainder of the Mauritius
population being responsible for the higher prevalence of diabetes in the former [15-18].
Therefore, after excluding the Mauritius due to its multiethnic background with Asian
Indian predominance, it is clear that a positive correlation exists between obesity and
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diabetes at country level, also in sub-Saharan Africa. For each 10% rise in the obesity
prevalence, a 1.1% increase in the prevalence of diabetes is expected for women and a
2.8% variation is expected among men. The intercountry variation in the prevalence of
obesity explains 25% of the variation in diabetes prevalence for both women and men
(Figure 6).

Mauritius

10

Mauritius

Seychelles

Seychelles

DRC
DRC

Mauritania

Cameroon

5

Malawi
Cameroon
Mauritania
Niger
Benin Malawi
Niger
Mozambique
Mozambique

Benin
Zimbabwe

Zimbabwe

0

Prevalence of diabetes (%)

15

Figure 6 – Obesity and diabetes prevalence in African STEPS surveys

0

10

20

30

40

Prevalence of obesity (%)
Women
Fitted line*, women

Men
Fitted line*, men

Note: Based on data pooled from STEPS surveys comprising both obesity and diabetes data presented in
Table 5.
Women: β coefficient [95% CI]: 0.11 [-0.18 to 0.24]; R2 0.25; Men: β coefficient [95% CI]: 0.28 [-0.05 to
0.61]; R2 0.25
Obesity and Diabetes defined by criteria in Table 5;
* - Fitted line after excluding Mauritius due to population heterogeneity;
DRC – Democratic Republic of Congo

Although the World Health Organization (WHO) as well as many other
healthcare organizations such as the American Diabetes Association (ADA) or the
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International Diabetes Federation (IDF) advocate the need to measure waist
circumference as an integral approach to obesity as Body Mass Index (BMI) does not
reflect the distribution of body mass and its biological effects, and even though its
evaluation is an integral part of the STEPS programme, the availability of such data is
scarce. With the exception of Zimbabwe [9], the Congo [5] Niger [12], and
Mozambique, the remaining reports did not present their findings on the matter. These
data would probably increase the predictive value of the fitted model (Figure 6) by
providing complementary information for the characterization of fat distribution in each
of these populations. The lack of stratification of data by place of residence further
hinders the assessment of this association, as urbanisation is a known risk factor for
obesity in the region [19] namely by changes ascribed to physical inactivity and
adoption of energy rich processed food types. With current projections for 2025
estimating that 70% of the African continent population will live in urban settings [20],
increasing rates of obesity can be expected in the region, fuelling a corresponding rise in
diabetes.
Ischemic heart disease is the leading cause of death worldwide, followed by
stroke, with more than 85% of deaths occurring in developing countries. Stroke is also
the leading cause of disability in adults [21], with low-income countries having nearly
seven-fold higher disability-adjusted life years (DALYs) than high income nations [22].
Mozambique is no exception, with already high incidence rates of ischemic and
hemorrhagic stroke being ascertained in a recent study [23]. Although more than 80% of
the global burden of cardiovascular disease occurs in low-income and middle-income
countries [24], knowledge of risk factors is historically derived from studies that took
place in developed nations. However, both INTERHEART [25] and INTERSTROKE
[26] investigators have described hypertension as the main risk factor for both these
diseases not only in high income nations but also in resource poor countries, followed
by diabetes, obesity (namely abdominal obesity measured by waist-to-hip ratio) [27]
and physical inactivity. Obesity plays an important role in this conundrum as it is both
an independent risk factor but also a contributor for the development of hypertension
and diabetes.
These settings present a wide scope for improvement in awareness, management
and control of these “diseases of affluence”. Mozambique in particular has a high
prevalence of hypertension, accompanied by very low prevalence of aware, treated and
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controlled patients [28]. Although diabetes and obesity prevalence are comparably low,
a steep increase is expected in their frequency as they move ahead in the epidemiologic
transition. Personal and population-level interventions for blood pressure, diabetes and
cholesterol awareness and adequate control need to be put forward in addition to
preventive measures [26-30]. The apparently inexorable increase in the burden of
chronic diseases naturally requires preventive measures to be placed forward, but the
provision of equitable, affordable access to appropriate management of medical
conditions such as obesity and diabetes and those caused by them such as stroke and
myocardial infarction are urgently needed as the African continent faces the dawn of
this new millennium and, with it, the challenge placed by non-communicable diseases.
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Table 5 – Prevalence of obesity and diabetes in African STEPS surveys
Study Characteristics
Author
Country

Population Characteristicas

Obesity

Diabetes

Name of Place

Publication Year Urban/Rural

Total Men Women Age Range Prevalence of obesity Prevalence of diabetes

Fieldwork Year
Total Men Women Total Men Women

Benin

Houinato

-

2007

Urban & Rural 2568

974

1594

25-64

21.5

7.3

30.2

4.6

4.7

4.5

9377 3718

6006

≥ 15

11.1

7.5

21.2

5.66

5.78

5.5

767

1185

14-65

8.6

2.5

14.6

15.5

7.6

6.7

2600 1185

1415

15-64

20.9

8.6

31.5

6

5.8

6.2

Sookram

-

2006

Urban & Rural 4200 2100

2100

20-74

10.3

5.6

13.7

15

15

15.1

568

687

25-64

-

14

35

9.4

9.6

9.1

769

2312

≥ 25

-

3.9

19.4

-

2.9

2.3

Cameroon

Cambod

National

2004

Urban

2003
Longo
Democratic Republic of Congo 2006
Mauritania

Urban & Rural 1952

Baidi

-

2007

Urban

2006
Mauritius

Seychelles

Bovet

National

2007

Urban & Rural 1255

2004
Zimbabwe

Hakim

-

2005

Urban & Rural 3081

2005
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Study Characteristics
Gomes
Mozambique

2010

Population Characteristicas

Obesity

Diabetes

National
Urban & Rural 3323 1523

1800

25-64

-

2.3

6.8

2.9

3.8

3.2

1316

20-74

3.2

2.9

3.7

4.3

5

3.6

3181

20-74

4

2

7.3

5.6

6.5

4.7

2005
Niger

Malawi

Niger

National

2008

Urban & Rural 2780 1464

2007
Malawi

National

2009

Urban & Rural 4845 1664

-

Note:

Obesity defined as body-mass index ≥ 30.0 kg/m2; Diabetes defined as FBG ≥ 6.1 mmol/L or under treatment with oral antidiabetic drugs or insulin;

Source: Houinato et al, 2007 [3]; Cambod et al, 2004[4]; Longo et al, 2006 [5]; Baidi et al, 2007 [6]; Sookram et al, 2006 [7]; Bovet et al, 2007 [8];
Hakim et al, 2005 [9]; Gomes et al, 2010 [31]; Niger et al, 2008 [12]; Malawi et al, 2009 [11]
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Abstract

Obesity and diabetes are growing global public health problems, closely linked
to each other and causally associated with an atherogenic milieu that worsens the
cardiovascular risk profile. While still struggling with issues related to acute infectious
diseases, developing countries now face the burden of non-communicable conditions,
overwhelming an already overburdened health system. Taking into account the evolving
paradigms of diseases of affluence and the dynamic character of the changes between
and within countries to predict how the cardiovascular risk profile of populations from
low- and middle-income countries will evolve and taking timely action to modulate the
transition, namely in the sub-Saharan African countries at the earliest stage of the
epidemiological transition, are among the greatest global health challenges. A need to
monitor exposure to risk factors for non-communicable diseases in resource poor
settings has therefore arisen. The World Health Organization’s (WHO) STEPwise
approach to Surveillance (STEPS) programme has become a valuable tool for low and
middle income countries as they build and strengthen their capacity to conduct
surveillance but also aiding organizations in monitoring regional, national and
continental trends.
A STEPS survey was carried out in Mozambique between September and
November 2005. Based on the 1995 census, the sample was designed to be
representative at a national level and by place of residence (urban or rural). A total of
3323 subjects, aged between 25 and 64 years, were evaluated for all three stages of the
STEPS programme (questionnaire, physical measurements and biochemical assays).
This survey allowed the ascertainment of the frequency of the main risk factors for noncommunicable diseases. We carried out two studies with the following specific aims:
Paper I - To quantify the prevalence of overweight and obesity in the
Mozambican adult population, and to compare these estimates between urban
and rural areas of residence within the country;
Paper II - To estimate the prevalence of diabetes, its awareness and to describe
its management in urban and rural Mozambique;
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Anthropometric measurements were obtained with the participant wearing light
clothing and no footwear. Body weight was measured to the nearest 0.1 kg using a
digital scale, and height to the nearest 0.1 cm in the standing position using a portable
stadiometer. Body mass index (BMI) was calculated as weight (kg) divided by squared
height (m2), and further divided into the categories defined by the WHO: Normal
weight (<25.0 kg/m2), overweight (25.0–29.9 kg/m2) and obesity (≥ 30.0 kg/m2).
Waist circumference was measured to the nearest 0.1 cm, using a constant
tension tape, directly over the skin or over light clothing, at the level of the midpoint
between the inferior margin of the last rib and the iliac crest in the mid-axillary line.
Twelve-hour fasting blood glucose (FBG) levels were obtained in accordance to
WHO standardized fingertip prick tests, using calibrated blood glucose meters and
reagent strips (Accu-Check Advantage Meter®). Subjects were classified as having
normoglycemia

(FBG

<5.6

mmol/l),

impaired

fasting

glucose

(IFG)

(5.6

mmol/l≤FBG<6.1 mmol/l) and diabetes (FBG ≥6.1 mmol/l or if under treatment with
insulin and/or oral antidiabetic drugs), in accordance to WHO criteria.

The main findings of these studies were the following:
Paper I - The prevalences of obesity and overweight were 6.8% [95%
Confidence Interval (95%CI): 5.1 to 8.6] and 11.8% (95%CI: 8.4 to 15.4),
respectively, among women, and 2.3% (95%CI: 1.1 to 3.6) and 9.4% (95%CI:
5.7 to 13.1), respectively, among men. Overweight/obesity was more frequent in
urban settings (age-, income- and education-adjusted prevalence ratios; women,
2.76, 95%CI: 1.82 to 4.18; men, 1.76, 95%CI: 0.80 to 3.85). The average waist
circumference in Mozambique was 75.2 cm (95%CI: 74.3 to 76.0) in women,
significantly higher in urban than rural areas (age-, income- and educationadjusted β=3.6 cm, 95%CI: 1.6 to 5.5) and 76.1 cm (95%CI: 75.0 to 77.3) in
men, with no urban-rural differences (adjusted β=1.3 cm, 95%CI: -0.9 to 3.5).

Paper II - The prevalence of diabetes and IFG was 2.9% (95%CI: 1.8 to 4.0) and
2.5% (95%CI: 1.3 to 3.7), respectively. Diabetes was more frequent among
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urban dwellers [(Odds Ratio (OR) =2.92, 95%CI: 1.45 to 5.86)], mostly due to
urban-rural differences in age, education, BMI and waist circumference
(adjusted OR=2.27, 95%CI: 0.83 to 6.26). Thirteen percent of subjects with
diabetes were aware of their condition, 10.9% had had a glycemia determination
in the previous year, 9% were treated with oral blood glucose lowering drugs
and 3% with insulin.

Conclusions
•

The prevalences of overweight/obesity and diabetes in Mozambique are
among the lowest in sub-Saharan Africa.

•

Urban–rural differences were found as expected in a country under
epidemiological transition, with urban areas presenting a higher prevalence
of overweight/obesity.

•

Diabetes prevalence was low, but most diabetic patients were not aware of
their condition or treated pharmacologically.

•

A wide scope for improvement in awareness, management and control of
these “disease of affluence” exists in Mozambique and measures must be put
forward in addition to preventive efforts to try to stem the rising tide of noncommunicable diseases.
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Sumário
A obesidade e a diabetes são problemas de saúde pública com importância
crescente, intimamente relacionados entre si e causalmente associados à aterogénese,
contribuindo assim para o risco cardiovascular. Os países em desenvolvimento
deparam-se actualmente com o ónus das doenças não-transmissíveis, enquanto ainda se
debatem com a carga de doença associada às doenças infecciosas, subjugando um
sistema de saúde já sobrecarregado. Os maiores desafios mundiais em saúde incluem
prever a evolução do perfil de risco cardiovascular nos países de baixos e médios
recursos, tendo em conta o paradigma das doenças de afluência e o carácter dinâmico
das diferenças regionais e internacionais, e desenvolver atempadamente estratégias para
modular o curso da transição epidemiológica, nomeadamente nos países da África
subsariana. Surge neste contexto a necessidade de avaliar e monitorizar a exposição a
factores de risco para doenças não-transmissíveis. O programa STEPwise approach to
Surveillance (STEPS) da Organização Mundial de Saúde (OMS) tornou-se numa
importante ferramenta para os países de baixos e médios recursos, nos seus projectos de
estruturação e consolidação de programas de vigilância, permitindo ainda o estudo de
tendências a nível regional por parte de organizações governamentais e não
governamentais.

Entre Setembro e Novembro de 2005 foi conduzido em Moçambique um estudo
transversal utilizando a metodologia STEPS. Com base nos censos de 1995, foi
seleccionada uma amostra de forma a ser representativa a nível nacional e por local de
residência (urbano ou rural). Um total de 3323 indivíduos, com idades compreendidas
entre 25 e 64 anos, foram sujeitos à avaliação dos três passos do programa STEPS
(questionário, antropometria e avaliação bioquímica). Este estudo permitiu determinar a
frequência dos principais factores de risco para as doenças não-transmissíveis. Esta
dissertação compreende duas investigações com os seguintes objectivos específicos:
Artigo I – Quantificar a prevalência de excesso de peso e obesidade na
população adulta de Moçambique e comparar essas estimativas entre as áreas de
residência urbana e rural;
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Artigo II – Estimar a prevalência de diabetes, o seu conhecimento e o seu
tratamento nas regiões urbanas e rurais de Moçambique.

As medições antropométricas foram realizadas com os participantes em roupa
interior e sem calçado. O peso corporal foi medido com precisão de 0,1 kg utilizando
uma balança digital e a estatura foi medida com precisão de 0,1 cm com o indivíduo em
ortostatismo utilizando um estadiómetro portátil. O índice de massa corporal (IMC) foi
calculado como a razão entre o peso (kg) e o quadrado da altura (m2), sendo
categorizado de acordo com a definição da OMS: peso normal (< 25,0 kg/m2), excesso
de peso (25,0-29,9 kg/m2) e obesidade (≥ 30,0 kg/m2).
O perímetro abdominal foi medido até ao 0,1 cm mais próximo, utilizando uma
fita métrica de tensão constante, colocada directamente sobre a pele ou roupa interior,
ao nível médio entre o bordo inferior da margem costal e a crista ilíaca na linha médioaxilar.
Os níveis de glicemia foram obtidos após 12 horas em jejum, de acordo com os
testes padronizados de punção capilar da OMS, utilizando medidores de glicose
sanguínea e tiras teste (Accu-Check Advantage Meter®). Os indivíduos foram
classificados como normoglicémicos (glicemia em jejum <5.6 mmol/l), com alterações
de glicemia em jejum (5.6 mmol/l ≤ glicemia em jejum ≤ 6.1 mmol/l) e diabéticos
(glicemia em jejum ≥ 6.1 mmol/l ou sob tratamento com insulina ou antidiabéticos orais)
de acordo com os critérios da OMS.

Os principais resultados dos estudos foram os seguintes:

Artigo I – A prevalência de obesidade e excesso de peso foi respectivamente 6,8%
[Intervalo de Confiança a 95% (IC95%): 5,1 a 8,6] e 11.8% (IC95%: 8,4 a 15,4)
nas mulheres e respectivamente 2,3% (IC95%: 1,1 a 3,6) e 9,4% (IC95%: 5,7 a
13,1) nos homens. O excesso de peso/obesidade foi mais frequente em regiões
urbanas (razões de prevalências ajustadas para a idade, rendimento e educação
de 0,76, IC95%: 1,82 a 4,18 nas mulheres e de 1,76, IC95%: 0,80 a 3,85 nos
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homens). As mulheres moçambicanas apresentaram um perímetro abdominal
médio de 75,2 cm (IC95%: 74,3 a 76,0), significativamente mais alto nas regiões
urbanas em comparação com as rurais (β ajustado para idade, rendimento e
escolaridade = 3,6 cm, IC95%: 1,6 a 5,5 cm) enquanto os homens apresentaram
uma média de 76,1 cm (IC95%: 75,0 a 77,3) sem diferenças urbano-rural
significativas (β ajustado = 1,3 cm, IC95% -0,9 a 3,5).

Artigo II – A prevalência de diabetes e perturbação da glicemia em jejum foi de
2,9% (IC95%: 1,8 a 4,0) e 2,5% (IC95%: 1,3 a 3,7), respectivamente. A diabetes
foi mais frequente entre residentes urbanos [(Odds Ratio (OR) = 2,92, IC95%:
1,45 a 5,86)], devido principalmente a diferenças urbano-rural no que concerne a
idade, escolaridade, IMC e perímetro abdominal (OR ajustado = 2,27, IC95%:
0,83 a 6,26). Dos diabéticos, 13% eram conhecedores da sua condição de
diabéticos, 10,9% tinham feito uma determinação de glicemia no último ano, 9%
estavam sob tratamento com antidiabéticos orais e 3% eram tratados com
insulina.

Conclusões
•

Em

Moçambique

observam-se

das

mais

baixas

prevalências

de

obesidade/excesso de peso e diabetes na África subsaariana
•

As diferenças urbano-rurais na prevalência de excesso de peso/obesidade
correspondem ao esperado para um país sob transição epidemiológica, com as
áreas urbanas a apresentar prevalências mais elevadas.

•

Apesar da baixa prevalência de diabetes, a maioria dos doentes não conhece a
sua situação nem se encontra sob tratamento farmacológico.

•

Existe em Moçambique um amplo espaço para melhoria no conhecimento,
tratamento e controlo das doenças de afluência, existindo a necessidade de, para
além de implementar programas de prevenção, envidar esforços para
proporcionar à população uma gestão adequada dos casos de doença
identificados, no sentido de um combate adequado às necessidades geradas pelo
aumento da frequência das doenças não-transmissíveis.
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