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Research Questions

1. What are some of the traditional beliefs/practices relating to diet and food in the old days?

2. What are some of the traditional beliefs/practices which relate to physical activities?

3. Knowledge, attitudes and behavior for health? How have knowledge, attitudes and behavior
for health affected Palau in the past and today?

4. How have relations with family and community affected people’s health? What are some of the
situations which have affected people’s knowledge, attitudes and behaviors about health?

5. What are your ideas/strategies for making positive changes or for reducing non-communicable
diseases?
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Abstract

Background and Objective: The prevalence of non-communicable diseases (NCD) is increasing in
low- and middle-income countries, imposing a major public health and development threats. However,
there is difference among countries with regard to the patterns of NCD metabolic risk factors. This
study aims to categorize the pattern of metabolic risk factors in East Asia, South-East Asia and

Oceania.

Methods: We used hierarchical cluster analysis to categorize countries in East Asia, South-East Asia
and Oceania based on the prevalence of NCD metabolic risk factors of each country, obtained form the
WHO data base.

Results: Three major patterns of NCD metabolic risk factors were identified by our study.
According to the income level and geographic characteristics of the majority of the countries
categorized in each pattern, the three patterns were labeled as: Higher-income Asian pattern;
Lower-income Asian pattern; and Pacific island pattern. Higher-income Asian pattern showed
relatively high prevalence of raised blood cholesterol, while prevalence of obesity, raised blood
pressure and raised blood glucose remain relatively low. Lower-income Asian pattern presented
relatively high prevalence of raised blood pressure, although prevalence of obesity, raised blood
glucose, and raised blood cholesterol stay relatively low. Pacific island pattern presented high
prevalence of obesity, and relatively high prevalence of raised blood pressure and raised blood

glucose.

Conclusions: Countries in each region should set priorities for developing effective NCD control

measures according to the features of each pattern.

Key words:

Non-communicable diseases; Risk factors; East and South-East Asia; Oceania; Cluster analysis
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Introduction

The prevalence of non-communicable diseases (NCDs), such as ischemic heart diseases, stroke and
diabetes, is increasing in low- and middle-income countries, along with economic development, and
changes in the lifestyle and nutritional status. The World Health Organization (WHO) estimated that
7.3 million people died from ischemic heart disease in 2008, the highest cause of mortality in the
world, and 80 % of the deaths occurred in low- and middle-income countries (1). However, the health
sector in those countries has not been ready to provide the entire population with affordable long-term
treatment or effective preventive interventions to NCDs, while maternal and child health services and
communicable disease control programs have been successfully extended. Controlling NCDs in low-
and middle-income countries would be a key factor for achieving universal health coverage, a global
initiative for post-2015 development agenda.

While NCDs are common problems throughout the world, priority issues are different depending on
the genetic background, lifestyle and environment, and social and economic situation of the population.
For example, major issues in the United States are obesity, hyperglycemia, hypercholesterolemia (2),
and, as a consequence, atherosclerosis of medium or large arteries. However, in Japan during 1960s
and 70s, stroke due to sclerosis of small arteries, which was brought by uncontrolled hypertension,
was the highest cause of mortality despite low obesity prevalence (3). It would be useful to classify
countries in the world according to the priority NCD metabolic risk factors, so that policy makers
would be able to set effective control strategies for the population.

This study aims to categorize countries according to the prevalence of NCD metabolic risk factors,
and provide policy makers with a clue to set prioritized intervention strategies. As the first step, we
chose countries in East Asia, South-East Asia and Oceania, comprised of various income levels. NCDs
are gradually recognized as major public health issues in the countries in East Asia and South-East
Asia, where people’s lifestyle changed dramatically during the past decades along with the rapid
economic development, although obesity prevalence has not been very high yet. In Oceania, obesity

prevalence is known to be extremely high, particularly among Pacific islanders (1).

Methods

Age-standardized prevalence of obesity, raised blood pressure, raised blood glucose, and raised
blood cholesterol of 28 countries in East Asia, South-East Asia, and Oceania were obtained from the
WHO Global Health Observatory Data Repository (4). Standardized z-scores of the above mentioned
four variables were included in hierarchical cluster analysis, based on squared Euclidean distance and
within groups average linkage, to identify countries with similar pattern of NCD metabolic risk factors
(5). We considered all the people in component countries in a pattern as one combined population, and
assumed that the WHO data we used was randomly selected from this combined population, although
each data was actually sample means of those countries. Then analysis of variances (ANOVA) and
multiple comparisons were conducted by using IBM SPSS 20.0 and statistical significance was set at
the level of P < 0.05.
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Results

Three major clusters were revealed by setting the cut-off at the rescaled distance cluster combine
level of 15 (Fig. 1). The three clusters were labeled according to the income level and geographic
characteristics of the majority of the countries categorized in each cluster as: Higher-income Asian
pattern; Lower-income Asian pattern; and Pacific island pattern. Characteristics of the three patterns
are shown as radar charts of typical countries categorized in each pattern (Fig. 2),

The population z-score means on each variable and the result of multiple comparisons of populations
are shown in Table 1. Higher-income Asian pattern showed the highest raised blood cholesterol
z-score mean (0.9608), which was significantly higher than Lower- income Asian pattern and Pacific
island pattern (-0.9275 and 0.1589, respectively). Lower-income Asian pattern had higher raised blood
pressure z-score means than Higher-income Asian pattern (0.1963 vs -0.9142, P=0.009), although it
was not significantly different from that of the Pacific island pattern (P=0.368). The Pacific island
pattern, presented extremely higher z-score means in obesity (1.1622) than other two patterns, and

z-scores of raised blood pressure (0.5351) and raised blood glucose (1.1421) were also relatively high.

Discussion

Our analysis revealed three major patterns of NCD metabolic risk factors among countries in East
Asia, South-East Asia and Oceania.

Higher-income Asian pattern presents relatively high prevalence of raised blood cholesterol, while
prevalence of obesity, raised blood pressure and raised blood glucose remain relatively low. Countries
which show this pattern are mostly high- and upper-middle-income countries in the regions. It is
known that total blood cholesterol is an independent strong risk factor for ischemic heart diseases (6,
7). Therefore, interventions to reduce blood cholesterol levels of the people should be prioritized in
these countries for preventing expected high morbidity and mortality of ischemic heart diseases.
Possible interventions include promoting to take dietary fibers but not to take saturated fats, screening
blood cholesterol levels of people, and providing continuous medical treatment for
hypercholesterolemia.

Lower-income Asian pattern presents relatively high prevalence of raised blood pressure, although
prevalence of obesity, raised blood glucose, and raised blood cholesterol stay relatively low. Most of
low- and lower-middle-income countries in Asia are categorized in this pattern. Raised blood pressure
is the most significant risk factor of stroke, which bears two thirds of the stroke burden globally (8). It
is urgently needed for those countries to control the blood pressure of people by reducing dietary salt
intake through proper health and nutrition education, screening blood pressure regularly, and ensuring
access to affordable lifelong antihypertensive treatment.

Pacific island pattern, observed uniquely among low- and middle-income insular countries in
Oceania, presents high prevalence of obesity, and relatively high prevalence of raised blood pressure
and raised blood glucose. People in those countries are likely to suffer from high morbidities and

mortalities of strokes and diabetes mellitus in the near future, unless effective control measures against
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obesity, raised blood pressure and raised blood glucose are taken. Integrated public health
interventions for improving diet habits and physical activities are urgently required.

Although we categorized countries in East Asia, South-East Asia, and Oceania into three patterns of
NCD metabolic risk factors, countries are unlikely to stay in the same pattern forever. People’s
lifestyles and nutritional status are changing along with the social and economic development, so will
the prevalence of NCD metabolic risk factors. Systematic public health interventions are also expected
to bring dynamic changes in NCD metabolic risk factors.

For example, Japan is currently categorized in the Higher-income Asian pattern; however, it had
high prevalence of hypertension in 1960s and 70s (3), similar to the countries categorized in the
Lower-income Asian pattern. Systolic blood pressures of Japanese people have been successfully
lowered through systematic public health interventions, including health education and nutrition
consultations for reducing salt intake, screening blood pressures in the local communities and
workplaces, and providing affordable continuous anti-hypertensive treatment (3, 9).

The changes in the pattern of NCD metabolic risk factor became apparent two to three decades after
the period of rapid economic development in Japan. This suggests that low- and lower-middle-income
countries in East Asia and South-East Asia categorized in Lower- income Asian pattern may shift to be
categorized in the Higher-income Asian pattern, 20 to 30 years after the ongoing dramatic economic
growths. Therefore, unless systematic interventions for controlling hypertension are taken place
immediately, these countries may suffer from dual burdens of high prevalence of raised blood
pressures and raised blood cholesterol in the near future.

This study is the first step to highlight the features of NCD metabolic risk factors. Based on the
estimated prevalence data obtained from the WHO database, we have identified three patterns of NCD
metabolic risk factors. Because sub-regional data within each county were not available from the
database, the data might not be representative of the whole population in each country; for example, in
China, NCD metabolic risk factors might be significantly different between residents in rich urban
cities and poor farmers in remote areas.

As the first step, we targeted only East Asia, South-East Asia and Oceania regions. Next studies
should cover larger Asian areas, where NCD metabolic risk factor feature is diverse. For example,
obesity prevalence in Middle East and Central Asia is known to be much higher than that in East and
South-East Asia (4); and obesity in South Asia was reported to have a different effect on
cardiovascular diseases from that in East Asia (10). It would also be useful to extend the analysis to
other regions such as Africa, and Latin America. Gender differences need to be investigated as well
(11), although this study used estimated prevalence for both sexes to ensure comparability across

countries.

Conclusion

Three major patterns of NCD metabolic risk factors were identified by our study. According to the
income level and geographic characteristics, the patterns were labeled as: Higher-income Asian

pattern; Lower-income Asian pattern; and Pacific island pattern. Countries categorized in each
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pattern should set priorities for effective NCD control strategies according to the features of the pattern

Possible pattern transition in the future should also be taken into consideration.
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Fig. 1. Dendrogram of the patterns of NCD metabolic risk factors
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Fig. 2. Radar charts of the three patterns of metabolic risk factors
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Table 1: Characteristics of the three patterns of NCD metabolic risk factors

Raised blood glucose ¢ Raised blood cholesterol 4

Raised blood pressure P
z-score means (SD) z-score means (SD)

z-score means (SD)

Obesity 2
z-score means (SD)

-yIL-

Higher-income Asian pattern (n=8)
Lower-income Asian pattern(n=10)

Pacific island pattern (n=10)

ANOVA

Multiple comparisons
Higher-income Asian pattern
vs. Lower-income Asian pattern

Higher-income Asian pattern
vs. Pacific island pattern

Lower-income Asian pattern
vs. Pacific island pattern

-0.5533 (0.40)
-0.7196 (0.41)

1.1622 (0.60)

F=45.046, P<0.001

(Pvalue from ¢-test)

0.856

<0.001

<0.001

-0.9142 (0.55)
0.1963 (1.16)

0.5351 (0.57)

F=7.278, P=0.003

0.027

0.003

0.747

-0.6871 (0.30)
-0.5925 (0.43)

1.1421 (0.70)

F=38.111, P<0.001

0.974

<0.001

<0.001

0.9608 (0.50)
-0.9275 (0.42)

0.1589 (0.91)

F=18.866, P<0.001

<0.001

0.048

0.003

 Body Mass Index >= 30; b Systolic Blood Pressure >= 140mmHg or on medication; © Fasting Blood Glucose >= 7.0 mmol/L or on medication; 4 Total Cholesterol >= 5.0 mmol/L.
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Differences by sex in the prevalence of diabetes mellitus, impaired
fasting glycaemia and impaired glucose tolerance in sub-Saharan

Africa: a systematic review and meta-analysis
Esayas Haregot Hilawe,? Hiroshi Yatsuya,® Leo Kawaguchi® & Atsuko Aoyama?

Objective To assess differences between men and women in the prevalence of diabetes mellitus, impaired fasting glycaemia and impaired
glucose tolerance in sub-Saharan Africa.

Methods In September 2011, the PubMed and Web of Science databases were searched for community-based, cross-sectional studies
providing sex-specific prevalences of any of the three study conditions among adults living in parts of sub-Saharan Africa (i.e. in Eastern,
Middle and Southern Africa according to the United Nations subregional classification for African countries). A random-effects model was
then used to calculate and compare the odds of men and women having each condition.

Findings In a meta-analysis of the 36 relevant, cross-sectional data sets that were identified, impaired fasting glycaemia was found to
be more common in men than in women (OR: 1.56; 95% confidence interval, Cl: 1.20-2.03), whereas impaired glucose tolerance was
found to be less common in men than in women (OR: 0.84; 95% Cl: 0.72-0.98). The prevalence of diabetes mellitus — which was generally
similar in both sexes (OR: 1.01;95% Cl: 0.91-1.11) — was higher among the women in Southern Africa than among the men from the same
subregion and lower among the wornen from Eastern and Middle Africa and from low-income countries of sub-Saharan Africa than among
the corresponding men.

Conclusion Compared with women in the same subregions, men in Eastern, Middle and Southern Africa were found to have a similar overall
prevalence of diabetes mellitus but were more likely to have impaired fasting glycaemia and less likely to have impaired glucose tolerance.

Abstractsin Gss F13Z, Frangais, Pycckuii and Espaiiol at the end of each article.

Introduction

Increasing urbanization and the accompanying changes in
lifestyle are leading to a burgeoning epidemic of chronic non-
communicable diseases in sub-Saharan Africa.*” At the same
time, the prevalence of many acute communicable diseases is
decreasing.” In consequence, the inhabitants of sub-Saharan
Africa are generally living longer and this increasing longevity
will resultin a rise in the future incidence of noncommunicable
diseases in the region.'”

Diabetes mellitus is one of the most prominent noncom-
municable diseases that are undermining the health of the
people in sub-Saharan Africa and placing additional burdens
on health systems that are often already strained.** In 2011,
14.7 million adults in the African Region of the World Health
Organization (WHO) were estimated to be living with diabe-
tes mellitus.® Of all of WHO'’s regions, the African Region is
expected to have the largest proportional increase (90.5%) in
the number of adult diabetics by 2030.°

Sex-related differences in lifestyle may lead to differences
in the risk of developing diabetes mellitus and, in consequence,
to differences in the prevalence of this condition in women and
men.’ However, the relationship between a known risk factor
for diabetes mellitus — such as obesity - and the development
of symptomatic diabetes mellitus may not be simple. For ex-
ample, in many countries of sub-Saharan Africa, women are
more likely to be obese or overweight than men and might
therefore be expected to have higher prevalences of diabetes
mellitus.*” Compared with the corresponding men, women in
Cameroon?, South Africa’ and Uganda® were indeed found

to have higher prevalences of diabetes mellitus. However,
women in Ghana,”' Nigeria,'? Sierra Leone'? and rural areas
of the United Republic of Tanzania'* were found to have lower
prevalences of diabetes mellitus than the men in the same study
areas. No significant differences between men and women in
the prevalence of diabetes mellitus were detected in studies
in Guinea,”* Mali,' Sudan?” and urban areas of the United
Republic of Tanzania," or in a meta-analysis of data collected
in several studies in West Africa."” Although wide variations
in the distribution of diabetes mellitus by sex have been docu-
mented in several review articles,*>"? the possible causes of
this heterogeneity have never been examined in detail.

Like obesity, impaired fasting glycaemia and impaired
glucose tolerance appear to be risk factors in the develop-
ment of diabetes mellitus.** According to the International
Diabetes Federation, the estimated age-adjusted prevalence
of impaired fasting glycaemia in WHO’s African Region was
substantially higher in 2011 than the corresponding global
mean value — 9.7% versus 6.5%, respectively — and is expected
to have risen further by 2030.%

Impaired fasting glycaemia and impaired glucose toler-
ance are reported to be metabolically distinct entities that
affect different subpopulations, albeit with some degree of
overlap.”**! In Mauritius, the prevalence of impaired fasting
glycaemia was found to be significantly higher in men than in
women, whereas the prevalence of impaired glucose tolerance
was found to be higher in women than in men.**

Differences between men and women in the prevalence
of diabetes mellitus, impaired fasting glycaemia and impaired
glucose tolerance in much of sub-Saharan Africa have yet

2 Department of Public Health and Health Systems, Nagoya University School of Medicine, 65 Tsurumai-cho, Showa-ku, Nagoya, 466-8550, Japan.

® Fujita Health University School of Medicine, Toyoake, Japan.
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Table 1. Countries comprising sub-Saharan Africa, by African subregion®

Subregion
Eastern Middle Southern Western
Burundi Angola Botswana Benin
Comoros Cameroon Lesotho Burkina Faso
Djibouti Central African Republic Namibia Cape Verde
Eritrea Chad South Africa  Cote d'Ivoire
Ethiopia Congo Swaziland Gambia
Kenya Democratic Republic of the Congo Ghana
Madagascar Equatorial Guinea Guinea-Bissau
Malawi Gabon Liberia
Mauritius Sao Tomne and Principe Mali
Mozambique Mauritania
Rwanda Niger
Seychelles Nigeria
Somalia Senegal
Sudan Sierra Leone
Uganda Togo
United Republic of Tanzania
Zambia
Zimbabwe

2 Asdesignated by the United Nations.™

Box 1.Strategy followed in searching PubMed and the Web of Science

1t i1

Various medical subject headings (MeSH) and search terms, including “prevalence”, ‘incidence’,

" "o

“epidemiology’, “proportion’, “rate’,

resistance syndrome X,

)

nsulin resistance’,"metabolic* syndrome
cardiovascular syndrome’, “hypertension’, “increase* blood pressure’,

" ou.

diabetes mellitus’, “hyperglycaemia’, “abnormal* blood

glucose’,“glucose intolerance’, "dysglycaemia’, i

o "o

"“insulin

" "

"o

“obesity’, ‘overweight’, "hypercholesterolaemia’, "hyperlipidaemia’, “dyslipidaemia’, “physical

",

inactivity’,

"

smoking’, “cardiovascular diseases risk factors”and "Africa South of the Sahara”~ and

alternative spellings such as"hyperglycemia”were used. Searches were combined with the names
of each country in Eastern, Middle and Southern Africa (Table 1) —except Cameroon, which was
included in a previous study on West Africa® ~ by using the Boolean operators “OR” or "AND".

to be reviewed. Given the variation in
health care, culture, environment, hu-
man behaviour and other determinants
of health across sub-Saharan Africa,”
the conclusions drawn from a recent
meta-analysis of data from West Africa®
should not be assumed to apply to the
whole of sub-Saharan Africa. The sex-
specific prevalence of at least one risk
factor for diabetes mellitus - obesity - is
known to differ across different parts of
sub-Saharan Africa.””

The main aims of the present system-
atic review were to examine differences be-
tween men and women in the prevalence
of three conditions - diabetes mellitus,
impaired fasting glycaemia and impaired
glucose tolerance - in Eastern, Middleand
Southern Africa (i.e. all in sub-Saharan
Africa according to the United Nations
subregional classification for African
countries),” and to explore the possible

672

causes of any variation observed. We
followed the Meta-analysis of Observa-
tional Studies in Epidemiology (MOOSE)
group's guidelines for the reporting of sys-
tematic reviews of observational studies.”

Methods
Data sources

In September 2011, we searched PubMed
and Web of Science for studies that pre-
sented the sex-specific prevalences of
diabetes mellitus, impaired fasting gly-
caemia and/or impaired glucose toler-
ance in Eastern, Middle and/or Southern
Africa (Table 1). The medical subject
headings (MeSH) and search terms we
used are described in Box 1. We limited
our search to human studies but placed
no restrictions on the language of pub-
lication. We also used Google, Google
Scholar and WHO's InfoBase to search

Esayas Haregot Hilawe et al

the “grey” literature for relevant studies
and reports. The citations in articles that
appeared to be relevant were examined
for other articles that might hold use-
ful data. When it seemed possible that
relevant data had been recorded but
not published, the authors of published
study reports were contacted via e-mail
to see if they could provide such data.

Inclusion and exclusion criteria

Data were included in the meta-analysis
if they came from studies that fulfilled
all of the following criteria:

« community-based;

o cross-sectional;

« reported prevalence of diabetes
mellitus, impaired fasting glycaemia
and/or impaired glucose tolerance;

o reported either odds ratios (ORs)
for differences between men and
women in the prevalence of diabetes
mellitus, impaired fasting glycaemia
and/or impaired glucose tolerance
or data that allowed the computation
of such ORs;

« conducted in apparently healthy,
non-pregnant subjects;

« most subjects are adults (i.e. aged
215 years) and residing in the
UN-designated Eastern, Middle or
Southern subregions of Africa;

« both men and women investigated;

» employed any of WHO’s diagnostic
criteria ~ or the equivalent criteria
of the American Diabetic Associa-
tion — for diabetes mellitus, impaired
fasting glycaemia and/or impaired
glucose tolerance;**-*

o reported results either in English or
in another language with an abstract
in English.

When multiple reports of the same
study were retrieved, only the most in-
formative report was selected. Clinic-,
hospital- and laboratory-based studies,
anonymous reports, letters, commen-
taries, case studies and reviews were
excluded.

Data abstraction

After reading each article that appeared
relevant and met the inclusion criteria,
one of the authors (EHH) made notes of
the year of study and publication, sam-
pling method, sample size, response rate,
study design, diagnostic criteria, study
area, mean age and/or age range of the
subjects, mean blood glucose level, the
recorded prevalences of diabetes mel-
litus, impaired fasting glycaemia and/

Bull World Health Organ 2013;91:671-682D i doi: http://dx.doi.org/10.2471/BL1.12.113415
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or impaired glucose tolerance, and, if
available, the OR and corresponding
95% confidence intervals (Cls) that in-
dicated the type and significance of any
differences in these prevalences by sex.
When articles presented data separately
for urban and rural subjects, informa-
tion for these two groups of subjects was
extracted separately. When articles pre-
sented data stratified by subject age, only
the data for subjects aged 15 years or
older were included in the analysis. All
of the extracted data were independently
reviewed by a second author (HY).

Quality appraisal

A checklist - adopted from one created
by the University of Wisconsin®™ - was
used to assess the quality of the included
studies. The checklist had eight questions
relating to the research question, selec-
tion of study subjects, comparability of
study groups, handling of withdrawals,
measurement of outcomes, statistical
analyses, results and conclusions, and
funding or sponsorship. If the answers
to five or more of these questions were
positive, the study involved was catego-
rized as “positive” and considered to be
of good quality. If the answers to five or
more of these questions were negative,
the study involved was categorized as
“negative” and considered to be of poor
quality. All other studies were catego-
rized as “neutral”.

Statistical analysis

ORs were used as “effect estimates” to
quantify the relationship between sex
and the prevalence of diabetes mellitus,
impaired fasting glycaemia and im-
paired glucose tolerance. If no OR had
been reported, it was calculated from
the raw data. Since the studies included
in the meta-analysis used different
standard populations, crude prevalences
were preferred to the age-adjusted values
when both were available. The DerSimo-
nian and Laird random-effects model
was used to estimate the mean OR for
all of the studies included in the meta-
analysis.*

Statistical heterogeneity across the
studies was evaluated using both the Q
and P statistics.®” In the Q-tests, a P-
value of <0.1 was considered indicative
of statistically significant heterogene-
ity. We performed subgroup analyses
to assess the potential influence of the
following study-level covariates on the
OR for any sex-specific differences: area
of residence (urban or rural), subregion

Sex differerces in prevalence of

of residence in sub-Saharan Africa (i.e.
Eastern, Middle or Southern Africa),
study year, ethnicity of the study sub-
jects, and the World-Bank-determined
income level of the study country.”
Random-effects univariate meta-regres-
sion analysis™ was also performed as an
extension of the subgroup analyses.

The potential influence of each in-
dividual study on the overall summary
estimates was assessed by rerunning
the meta-analysis while omitting one
study at a time. Sensitivity analysis was
performed to assess the impact of the
quality of the studies on the overall ef-
fect estimates. For those studies that
reported both crude and age-adjusted
prevalences, we also assessed if the effect
estimates would have been substantially
altered if the age-adjusted values had
been used instead of the crude ones.

Publication bias® was assessed
using a funnel plot to examine the re-
lationship between the effect size and
study precision. Begg and Mazumdar’s
rank-correlation test* was then used
to test this relationship statistically.
Finally, Duval and Tweedie’s “trim and
fill” analysis was used to assess the pos-
sible impact of publication bias on the
effect size.”

Version 2 of the Comprehen-
sive Meta-Analysis software package
(Biostat, Englewood, United States of
America) was used for all of the statis-
tical analyses. All statistical tests were
two-sided. A P-value of <0.05 was gen-
erally considered indicative of statistical
significance.

Results
Literature search

Although the PubMed and Web of Sci-
ence searches revealed 5129 potentially
useful reports, only 25 of these reports
were found to satisfy all of the inclusion
criteria (Fig. 1). Four additional reports
that met all of the inclusion criteria were
identified via a Google search (n=2), a
search of the WHO InfoBase (n=1) or
contact with authors (n=1). The meta-
analysis therefore included data from 29
reports that, together, covered 36 studies
in which cross-sectional data were col-
]ected.é»’l,ﬁ,'i}.«c‘,ﬁ

Study characteristics

Table 2 (available at: http://www.who.
int/bulletin/volumes/91/9/12-113415)
provides detailed descriptive informa-
tion for the 36 studies included in the

Bull World Health Organ 2013;91:671-682D l doi: http://dx.doi.org/10.2471/BL1.12.113415
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meta-analysis. These studies involved
75928 subjects and were conducted
between 1983 and 2009 in Angola, the
Democratic Republic of the Congo, Ke-
nya, Malawi, Mauritius, Mozambique,
Seychelles, South Africa, Sudan, Uganda,
the United Republic of Tanzania, Zambia
or Zimbabwe. Most (92%) of the stud-
ies included in the meta-analysis em-
ployed probability- or census-sampling
techniques and had response rates of
62-99%. Sex-specific prevalences of
diabetes mellitus, impaired fasting gly-
caemia and impaired glucose tolerance
were included in the reports of 35,21 and
11 of the studies, respectively. Almost
half (45%) of the studies were conducted
in both urban and rural areas. The other
studies were conducted exclusively in
urban (26%), rural (23%) or periurban
(6%) areas. In terms of quality, the stud-
ies were categorized as either “positive”
(n=31) or “neutral” (n=75)5800e
(Appendix A, available at: http://www.
med.nagoya-u.ac.jp/intnl-h/swfu/d/
auto-UZzMJC.pdf).

Sex-specific prevalences

The prevalence of diabetes mellitus was
5.7% (95% CI: 4.8-6.8) overall, with a
slight difference between the men (5.5%;
95% CI: 4.1-7.2) and women (5.9%;
95% CI: 4.6-7.6) included in the meta-
analysis. The prevalence of impaired
fasting glycaemia was 4.5% (95% CI:
3.3-6.1) overall - 5.7% (95% CI: 3.7-8.6)
among the men and 3.5% (95% CI:
2.1-5.8) among the women - whereas
the prevalence of impaired glucose
tolerance was 7.9% (95% CI: 6.7-9.2)
overall - 7.3% (95% CI: 6.0-8.8) among
the men and 8.5% (95% CI: 6.7-10.7)
among the women.

Odds ratios

The prevalence of diabetes mellitus
among men was not significantly differ-
ent from that among women (OR: 1.01;
95% CI: 0.91-1.11). However, impaired
fasting glycaemia appeared to be sig-
nificantly more common among men
than among women (OR: 1.56; 95% CI:
1.20-2.03), whereas impaired glucose
tolerance appeared to be significantly
less common among men than among
women (OR: 0.84; 95% CI: 0.72-0.98)
(Fig. 2). These significant differences
between the sexes were still observed
when the analysis was restricted to
those studies in which the prevalences
of both impaired fasting glycaemia
and impaired glucose tolerance were
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