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ABSTRACT

Introduction: Malnutrition is a serious public health problem, particularly in developing countries, linked to a substantial increase
in the risk of mortality and morbidity. Women and young children are most often affected. Rural disadvantage is a known factor,
but little attention has been paid to rural-urban disparity among women. To provide a reliable source of information for policy-
makers, the current study used nationally representative data from 26 countries in sub-Saharan Africa to update knowledge about
the prevalence malnutrition and its rural-urban disparities among women. The data sources were the demographic and health
surveys of 26 countries conducted between 1995 and 2006.

Methods: The methods included meta-analysis, meta-regression, sub-group and sensitivity.

Results: Overall, rural women were 68% more likely to be malnourished compared with their urban counterparts. In the meta-
regression analysis, sub-region, sample size, and the year the study was conducted explained the observed heterogeneity.
Conclusions: This meta-analysis provided usable data for women in sub-Saharan Africa. The magnitude of rural-urban
malnutrition disparity revealed provides a baseline that will be of assistance to clinicians, researchers, and policy-makers in the
detection, prevention and treatment of malnutrition among rural women.
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Introduction

Malnutrition, defined as being underweight, is a serious
public health problem linked to a substantial increase in the
risk of mortality and morbidity'. Women and young children
are most affected. Diets that place people at risk for
malnutrition are those deficient in macronutrients (protein,
carbohydrates and fat, leading to protein-energy
malnutrition), micronutrients (electrolytes, minerals and
vitamins, leading to specific micronutrient deficiencies) or
both™”.

In developing countries, the prevalence of bacterial and
parasitic diseases contributes greatly to malnutrition™*.
Similarly, malnutrition increases susceptibility to and the
severity of infections, and is thus a major cause of illness

2,79

and death from disease™'”, and thus the most important risk

factor for the burden of disease in developing countries™”.

Poverty is the main underlying cause of malnutrition and its
determinants®. However the degree and distribution of
protein-energy malnutrition and micronutrient deficiencies
among a population depend on many factors, including: the
political and economic situation; the level of education and
sanitation; the season and climate conditions; food
production, cultural and religious food customs; breast-
feeding habits; prevalence of infectious diseases; the
existence and effectiveness of nutrition programs; and the

availability and quality of health services'®"%.

While rural disadvantage for childhood malnutrition in
developing countries is established*®, little attention has
been paid to the rural-urban disparity among women. This
research sought to address this imbalance in information by
using meta-analysis techniques to examine the results of a
number of studies, thereby increasing combined statistical

power.

Knowledge of the disease burden of a population, and how

that burden is distributed across different sub-populations

(eg by gender or type of residence), is important information
for defining strategies to improve public health. For policy-
makers, disease burden estimates suggest the health gains
achievable by targeting specific risk factors; and enable
identification of the groups at highest risk and action
priorities. This study used nationally representative data
from 26 countries in sub-Saharan Africa in order to provide
a reliable source of information about the prevalence

malnutrition, and its rural-urban disparity among women.

Methods

Data and selected countries

The most recent data available was from October 2007 in the
Demographic and Health Surveys (DHS)* of 26 countries.
The various data sets were selected according to the
availability of women’s anthropometric measurements, to
allow comparative analysis. The DHS data sets are from
nationally representative surveys of households with at least
one woman of reproductive age, usually between 15 and
49 years. The data were collected by in-country research and
from statistical agencies, with technical assistance from
ORC Macro International. All eligible women in each
selected household were surveyed. The surveys were based
on two-stage sample designs. In the first stage, enumeration
units or ‘clusters’ were selected from larger regional units
within countries. Next, households were randomly selected
from within clusters. Detailed information about the women,
their male partner, and their children under either 3 or

5 years was gathered.

Measures

Body mass index (BMI) was used as the outcome for this
study. Weight was measured by using a solar-powered scale
with an accuracy of +100 g, and height was measured with
an adjustable wooden measuring board that is designed to
provide accurate measurements (to the nearest 0.1 cm) in the

context of a developing-country field situation®’. In this
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study, malnutrition refers to BMI <18.5 using the WHO cut
off for underweight®. Pregnant women and women
2 months postpartum were excluded because of weight gain
during pregnancy™. Place of residence was defined as either

rural or urban as defined administratively in each country.
Statistical analyses

Meta-analysis: Odds ratios (OR) were calculated to assess
the association between prevalence of malnutrition and type
of residence, comparing rural with urban residents. The
techniques used to calculate pooled OR were the Mantel-
Haenszel method®’ assuming a fixed-effects model, and the
DerSimonian-Laird method™® that assumes a random-effects
model. The fixed-effects model relates to assembled
particular studies, and the random-effects model is used
when samples are drawn from a larger number of possible
studies, leading to inferences about all studies in the
hypothetical population. Cochran’s Q test was used to
evaluate whether the results were homogenous®. The
quantity I* describes the percentage variation across studies

3031 . 2
. Negative values of I were

that have heterogeneity
adjusted to zero (no heterogeneity), to give an I” between 0
and 100%, where larger values show increasing

heterogeneity.

Subgroup analyses were performed to investigate the effects
of the year of the study, sample size, and sub-region on the
pooled odds ratio. To determine the stability of the results, a
leave-one-country-out  sensitivity —analysis was  also
performed. This analysis evaluated the influence of
individual studies by estimating the weighted average OR in

the absence of each country.

Meta-regression analysis: An inverse-weighted linear
meta-regression analysis investigated the impact of various
study characteristics on OR estimates. The independent
variable was the natural logarithm of the OR, and
explanatory factors included the sample size, sub-region and
the calendar year of the survey. This analysis accounted for
aspects such as effect modifications of the explanatory

factors by performing univariable linear regression analyses

for each factor. Those with a p value of less than 0.2 were
included in a multivariable regression. All tests were two
tailed and p <0.05 was considered significant. Stata 10 (Stata
Corp, College Station, TX, USA) software was used for

analysis.

Results

This meta-analysis data from 26 DHS countries, years of
data collection, and sample sizes are listed (Table 1).
Prevalence estimates of underweight women is shown by
type of residence (Figl); the median prevalence for rural and
urban women is 10.4% (range, 3.1% to 24.9%) and 6.0%
(range, 1.4% to 13.7%), respectively.

The OR and 95% CI from individual countries, and pooled
results are shown (Fig2). The calculated effect estimates
were identical, assuming either a fixed- or a random-effects
model (OR 1.67; 95% CI 1.48-1.87) and (OR 1.62; 95%
CI 1.57-1.68), respectively. The Cochran’s Q test was
p=0.001 (Q=265.33 on 25 degrees of freedom) and the
corresponding I* was 90.6%, both indicating statistically
significant heterogeneity. Subgroup analysis was performed
for the geographical sub-region of each the study.
Stratification by geographical region reduced statistical
heterogeneity within subgroups. Pooled OR for studies
conducted in Southern Africa was 1.74 (95% CI 1.63-1.87);
for those in Central Africa 1.21 (95% CI 1.05-1.39); for
Eastern Africa 2.03 (95% CI 1.60-2.58); and for Western
Africa 1.65 (95% CI 1.32-2.07). Statistical heterogeneity
remained significant when the studies were stratified by

sample size and calendar year (Fig3).

In the leave-one-country-out sensitivity analysis to evaluate
the stability of the results, overall effect size was calculated,
removing one country at a time. The study conducted in
Burkina Faso was found to have the single greatest effect on
combined OR; and when omitted, the combined OR reduced
to 1.62 (95% CI 1.46-1.80), within the overall estimate for

all studies, confirming the stability results.
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Table 1: Description of data sets employed and study sample sizes

Region/country Year Sample size Rural % BMI <18.5"
%0
Central
Cameroon 2004 9097 79.5 3.0
Rwanda 2005 10272 85.3 4.9
Congo (Brazzaville) 2005 5879 47.3 13.2
Central Africa Republic 1995 5230 62.0 6.0
East
Tanzania 2004 9735 73.6 12.3
Ethiopia 2005 13721 85.6 12.5
Kenya 2003 8561 75.0 114
Uganda 2006 8870 84.3 4.3
Southern
Madagascar 2004 8420 773 16.3
Zambia 2002 7126 65.8 15.5
Comoros 1996 2252 64.4 2.7
Mozambique 2003 12315 70.7 7.8
Zimbabwe 2006 9285 65.5 8.9
Lesotho 2004 8592 76.2 2.6
Malawi 2004 13644 83.4 8.8
Western
Chad 2004 5369 80.0 12.2
Niger 2006 7660 83.0 9.2
Guinea 2005 6282 71.5 6.8
Burkina Faso 2003 9097 79.5 21.2
Nigeria 2003 7225 66.8 14.6
Togo 1998 7517 66.8 4.9
Mali 2001 12331 75.3 11.6
Benin 2001 5769 62.8 10.6
Ghana 2003 6251 54.1 9.2
Gabon 2000 6203 27.4 3.1
Senegal 2005 7412 51.6 5.7

"Pregnant women and women two months postpartum are excluded because of weight gain during pregnancy.
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Figure 1: Proportion of women classified as underweight for selected countries included in the study by type of residence.
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Figure 2: Forest plot of the meta-analysis of 26 studies indicating excess of malnutrition among women in rural areas
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Figure 3: Subgroup analyses on the basis of year of study, sample size and sub-region.

Meta-regression analysis

Table 2 shows the univariable and multivariable inverse-
weighted linear meta-regression results. On meta-regression,
the geographical sub-region where the study was conducted
was a significant predictor of heterogeneity on both

univariable analysis and when controlling for all variables.

The year of the study was was significant on univariable
analysis and marginally significant when the other two
factors were controlled for statistically. Sample size of the
study was not a significant predictor of heterogeneity on
univariable analysis. However, when geographical sub-
region and calendar year was controlled for, the unadjusted

effect became marginally significant.

Discussion

This meta-analysis brought together evidence from 26 sub-
Saharan Africa countries, collected between 1995 and 2006.
On average, the nutritional status of urban women was better
than that of rural women. This is consistent with other
studies® . The pooled OR of rural women being more
likely to be malnourished was 1.68, and at a country-level it
was as high as 3.25 (95% CI 2.08 and 5.08). Use of analysis
and meta-regression provided evidence that sub-region,
sample size, and the year the study was conducted provide a

way of partitioning the OR into homogenous groups.
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Table 2: Inverse variance-weighted linear meta-regression for odds ratio

Jariabie
F-vaiiie Fvaiiie
2150 2004
=0.001 1.86(1.45,1.90 =00.001
=0.001 1450128 184} =0.0Mm
1.34(1.20,1.50) =0.001 1.3201.17,1.49; =0.001

B, Beta coefficient; Cl, confidence interval; ref, reference group; —, not applicakle.

Most studies show that the effects of conditions affecting
health in developing countries are more favourable in cities
than in rural areas'. In less developed countries, place of
residence usually determines people's life-styles, their

economic, social and cultural activities and, most

importantly, their health conditions™. One explanation of
urban health advantage is that cities have more developed
which health

interventions, such as epidemic diseases control, vaccination

healthcare  systems, facilitate  public

and maternal-and-child health programs.

Some studies suggest that the health facilities of rural areas
are often ill-suited to delivering required primary health
services, and that rural people have to travel a greater

. . 3941
distance to obtain care®

. The urban environment may be
more affluent and so supportive of health. Furthermore,
developed road and rail links facilitate the regular and
abundant supply of foodstuffs to urban populations. Another
presumption in the literature is that urban populations are
advantaged in terms of water supply, housing and sanitation,
and in social programming that directly affects health'.
Cities are perceived as having a concentration of wealth,
power and western culture, together with services and
modern equipment,

while villages represent poverty,

- 4041
underdevelopment and lack of services " .

Another possible explanation for the observed rural-urban
disparity in women’s malnutrition in this study is the impact
of HIV on food security in rural communities. Of the
33.2 million people worldwide living with HIV/AIDS, an
overwhelming 95% live in developing countries”’. And
within those countries, AIDS is becoming a greater threat in
rural areas than in cities*. In absolute numbers, there are
more people living with HIV in rural areas. The spread of
the epidemic is affecting the remotest villages, cutting food
the life of
communities. In addition, rural communities bear a higher
burden of the cost of HIV/AIDS because many urban

dwellers and migrant labourers return to their village of

production and threatening very rural

origin when they become ill. While household expenditure
rises to meet medical bills and funeral expenses, the number
of dependents increases”, endangering both short- and long-
term household food security. Young women in sub-Saharan
Africa are at particularly high risk of HIV infection** . Food
shortages and malnutrition have combined with HIV/AIDS
to bring some countries to the brink of crisis*.

Policy implications and future research
Hunger and malnutrition have been found to increase both

the incidence and fatality rate of conditions that cause up to

80% of maternal death*®. Women who are underweight prior
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to pregnancy and who gain little weight during pregnancy
face are at increased risk of complications and death®’.
Malnourished mothers are more likely to give birth to low
birth-weight babies who face a greatly increased risk of
dying in infancy. They are also more likely to suffer stunting
during childhood which will greatly increase their own risk
of dying during childbirth or giving birth to another
generation of low birth-weight babies. Improving nutrition
for women and girls throughout their lives could accelerate
progress to reducing the millennium development goal by
three-quarters between 1990 and 2015, a maternal mortality

ratio within reach.

This meta-analysis raises several questions for future
research. While this study documents the better nutritional
status of urban women, recent research suggest than urban
malnutrition is on the rise'*. Further research is needed to
test for urban-rural differences in the strength of association
between key socioeconomic determinants and women’s
nutritional status. Given established differences in the
environment, choices and opportunities of urban and rural
dwellers, understanding the relative importance of the
various determinants of malnutrition among urban and rural
women is the key to designing context-relevant, effective
programs and policy responses to address malnutrition.
There is also a need further research on the impact of HIV
on women’s nutritional status. This will provide support to
policy-makers and those in public health to raise awareness
about the links between poverty, nutrition, and HIV/AIDS,

with the hopes of finding wider solutions.
Strengths and limitations of the study

There are a number of caveats to be considered when
interpreting these results. The aggregation of different study
findings, particularly those with different levels of
methodological quality, have been questioned. Additionally,
because meta-analysis does not allow casual inferences to be
made, the findings must be interpreted with caution®.
Significant heterogeneity among studies, indicating
substantial variability not attributable to chance, suggests

caution in interpreting pooled rural-urban OR. Heterogeneity

among studies can be caused by methodological differences
such as sample representativeness and rates of non-
participation. Another potential source of heterogeneity in is
rural/urban differentials. As in other studies, a major
problem in these analyses centres on the classification of
localities as urban or rural. Some countries classify in terms
of administrative boundaries; and others in terms of
agglomerations (the physical structure). Other criteria used
include population size, population density, percentage of
labour force in non-agricultural activities, or a combination
of several of these criteria. And even for those which classify
in terms of population size, the minimum size required for a
locality to be classified as urban varies from one country to
another (eg 5000 in Ghana and 20000 in Nigeria)*.
Although this variety of wurban-rural classification
undoubtedly weakens cross-country comparisons, a uniform
definition cannot capture the large variety of urban and rural
situations across countries with wide disparities in economic
and social development, as in those used in this study.
Another limitation of the present analysis relates to the use
of BMI as the only measure of malnutrition. Due to the lack
of appropriate data on dietary intake and food or calorie
consumption, low body weight among rural women was
used as proxy for malnutrition. Finally, cross-sectional data
only allow observing associations; it is impossible to predict
how the relationship between socioeconomic position and

BMI may change over time.

Despite these limitations, the study results are significant.
Meta-analysis has numerous strengths. It allows for a
synthesis of study findings and comparison across multiple
studies®. It allows conclusions that are more accurate and
credible than those drawn from any one primary study®. In
addition, meta-analysis can be used to highlight gaps or
limitations in the research literature. The DHS have some
important advantages over other surveys. They are often
nationally representative, allowing for conclusions that apply
to an entire nation®. In addition, numerical values are
comparable across countries. Overall, the number of
included studies and geographic and socioeconomic
diversities constitute a good yardstick for the region, and

help to strengthen the findings from the study.
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Conclusions

This meta-analysis adds to our knowledge on rural-urban
disparity in malnutrition among women in sub-Saharan
Africa. The magnitude of the gap described in this study
offers a baseline probability for use in evidence-based
research that will assist clinicians, researchers and policy-
makers in the detection, prevention and treatment of
malnutrition among rural women. While these findings do
not suggest a redirection of prevention programs from urban
to rural areas, they do call for efforts to ensure that
malnutrition prevention strategies are applied to all stratas of

society.
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