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Abstract

Objective: We present prevalence estimates and secular trends of stunting, wasting,
underweight, and anaemia among children under 5 years of age and low birth
weight (LBW) over the period 1985-2019 in West Africa (WA).

Design: Analysis of Demographic and Health Survey (DHS) and World Bank data.
DerSimonian-Laird random effect model with the Knapp-Hartung adjustment to
the standard error was used to derive overall prevalence estimates. We used fixed
effect ordinary least square regression models with cluster robust standard error to
conduct time trends analyses.

Setting: West Africa.

Participants: Children aged 0 to 59 months.

Results: Three distinct periods (1986-1990, 1993-1996 and 1997-2000) of sharp
increases in prevalence of all outcomes was observed. After the year 2000, preva-
lence of all outcomes except LBW started to decline with some fluctuations. LBW
prevalence showed a steady increase after 2000. We observed a decline in preva-
lence of stunting (f=-0-20 %; 95 % CI -0-43 %, 0-03 %), log-wasting ( = —-0-02 %;
95 % CI-0-02 %, —0-01 %), log-underweight (8 = —0-02 %; 95 % CI —0-03 %, —0-01 %)
anaemia (f = —0-44; 95 % CI -0-55 %, —-0-34 %), and an increase in LBW (8 = 0-06 %;
95 % CI —0-10 %, 0-22 %) in WA over the period. Pooled prevalence of stunting,
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wasting, underweight, anaemia and LBW in WA for the period 1985-2019 was Keycm:irds
26-1 %, 164 %, 22:7 %, 76:2% and 11-3 %, respectively. Sn:m;ﬁg
Conclusions: Child undernutrition prevalence varied greatly between countries Wasting
and the year cohorts. We observed marginal reductions in prevalence of all out- Underweight
comes except anaemia where the reductions were quite striking and LBW where Angemia
an increase was noted. There is the need for more rigorous and sustained targeted Low Birth Weight
interventions in WA. West Africa
Some progress has been made over the past few decades in declined from 37-8% to 21-8%Y. The Asia region for
addressing low birth weight (LBW) and reducing child instance reduced stunting prevalence by over 40 % during
undernutrition in sub-Saharan Africa (SSA), but it has been the same period. Although the prevalence of stunting has
slow compared to other geographical regions of the world. decreased, the number of stunted children in Africa has
Between 2000 and 2019, stunting prevalence in Africa increased from 49-7 million in 2000 to 57-5 million in

*Corresponding author: Email aamegah@ucc.edu.gh
© The Author(s), 2022. Published by Cambridge University Press on behalf of The Nutrition Society. This is an Open Access article, distributed under
the terms of the Creative Commons Attribution licence (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use,

distribution, and reproduction in any medium, provided the original work is properly cited.

CrossMark

@

https://doi.org/10.1017/51368980022000155 Published online by Cambridge University Press


https://orcid.org/0000-0003-1155-4730
https://orcid.org/0000-0001-5868-6402
https://doi.org/10.1017/S1368980022000155
mailto:aamegah@ucc.edu.gh
https://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1368980022000155&domain=pdf
https://doi.org/10.1017/S1368980022000155

Public Health Nutrition

o

https://doi.org/

Child undernutrition in West Africa

2020, In fact, Africa is the only region where the number
of stunted children has risen. Within the African region,
progress has been slower in West Africa (WA) than the
other subregions. In WA, 18 million children were stunted,
the second highest in the African region, with a prevalence
rate of 27-7% in 2019V More than a quarter of wasted
children in the world, translating into 12-7 million, reside
in Africa with WA recording the highest prevalence of wast-
ing (7-5 %) in Africa’”. About 20 % of children under 5 years
of age in WA are underweight and is the highest in SSA®.
The prevalence of LBW in WA is 15-2% and is the highest
in Africa®. According to 2011 estimates, prevalence of
severe anaemia is less than 2-5 % in all geographical regions
of the world, except among children in Central Africa and
WA (9-7%) and East Africa (10-2%)®. Fifty-three million
children in Central Africa and WA have been reported to be
anaemic®. According to a recent study, the prevalence
of iron deficiency anaemia among African children may
be substantially higher than current estimates by WHO
suggests®.

LBW and undernutrition are associated with a range of
both short- and long-term sequelae including higher risk
of morbidity in childhood, adult-onset chronic conditions
such as high glucose concentrations, blood pressure,
hyperlipidemia and CVD, impairment of cognitive devel-
opment and behavioural function, and death and disability
of millions of children every year©'?.

Despite the huge investments by governments and the
several efforts put forth by non-governmental organisa-
tions and multilateral agencies in WA to reduce the burden
of child undernutrition, iron deficiency anaemia and LBW,
the problem still persist with lack of clarity on the actual
prevalence and trend in the subregion. This is because
majority of the prevalence estimates combined by meta-
analytic studies are from individual studies that are not
nationally representative and suffer from random and sys-
tematic error. The UNICEF/WHO/World Bank Group Joint
Child Malnutrition Estimates uses nationally representative
country-level dataset but do not examine country-wide var-
iations and also do not provide estimates for iron deficiency
anaemia and LBW. We therefore investigated secular
trends of child undernutrition (stunting, wasting, under-
weight and anaemia) and LBW for the period 1980 to
2020 (four decades) in WA leveraging prevalence estimates
from Demographic and Health Surveys (DHS) which are
nationally representative surveys and are standardised
across countries to make available the actual prevalence
and trend of these adverse child outcomes whilst also
examining country-wide variations. We complemented
these data with estimates from the World Bank database
which are also nationally representative.

Child undernutrition indicators are used as proxy for
broader human development in low and middle income
countries (LMIC) and as a result summary estimates are rou-
tinely needed to evaluate the state of human development
in these countries. The estimates from our study will also

0.1017/51368980022000155 Published online by Cambridge University Press

2359

serve as a guide for assessing impact of the several nutri-
tional interventions implemented in WA over the years
as well as driving a rigorous region-wide intervention pro-
gramme for tackling undernutrition in the region.
Furthermore, for West African countries to successfully
meet the Sustainable Development Goal (SDG) 2.2 (malnu-
trition targets), countries and multilateral agencies require
reliable estimates from standardised surveys to aid plan-
ning and national policy decision-making.

Methods

Data sources

We assembled data from 60 DHS (https://dhsprogram.
com/) reports and the World Bank data repository
(https://databank.worldbank.org/home.aspx) from 1985
to 2019 in 14 West African countries. Prevalence estimates
of LBW, stunting, wasting, underweight and anaemia dur-
ing the period were extracted from the DHS reports and the
World Bank data repository to create a dataset with a maxi-
mum of 60 data points from 14 countries. The time period
for the conduct of DHS surveys varied across the 14 coun-
tries within a time interval of 5 years. However, in some
countries, the surveys have not been conducted consis-
tently. We therefore complemented the DHS data with
the yearly estimates from the World Bank repository where
necessary. For the meta-analysis, only estimates from the
DHS reports were used. This is because the DHS reports
had information on the weighted and unweighted sample
of children interviewed and also, the prevalence estimates
were reported with their corresponding standard errors
and 95 % confidence interval (CD. The World Bank reposi-
tory estimates, however, had no such information to com-
plement the point estimates.

Outcomes of interest

The outcomes of interest were LBW, and childhood stunt-
ing, wasting, underweight and anaemia. LBW was classi-
fied as birth weight less than 2:5 kg®. Children were
classified as stunted if their height for age z-scores (HAZ)
was below -2 standard devaiations (sp) from the median
of the reference population™®. Children were classified
as wasted if their weight for height z-scores (WHZ) was
below -2 sp from the median of the reference popula-
tion™. Children were classified as underweight if their
weight for age z-scores (WAZ) was below -2 sp from the
median of the reference population®. The nutritional
assessment was conducted among children aged 0 to 59
months. Children aged 6 to 59 months with hemoglobin
(Hb) levels less than 11-0 g/dl were classified as anae-
mic">. DHS does adjust Hb levels for altitude of the dwell-
ing above 1000 m (3300 feet) using data on cluster altitude.
The data sources do not measure Hb levels among children
less than 6 months of age. This is because this group of
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children have higher levels of Hb at birth and just after birth
and may distort the indication of anaemia prevalence.

The DHS reports have information on nutritional status
of children under 5 years of age which the survey computes
from measurement of height and weight of the children
using a Shorr Productions measuring board and SECA
878 digital scale, respectively, together with information
on ages of the children. The World Bank repository collects
information on prevalence estimates from different sources
including the DHS and UNICEF.

Secular trend analysis

The data assembled from the DHS reports and World Bank
data repository for each outcome were tested for normality
and where they were found not to be normally distributed,
they were log-transformed to approximate normality
before the statistical analyses.

To adjust for correlation in the outcome measures, we
used fixed effect ordinary least square regression models
with clustered robust standard errors to conduct time trend
analyses on the prevalence estimates between 1985 and
2019 to obtain the average annual percentage change in
prevalence of the outcomes of interest. We stratified the
analysis into three periods; 1990-1999, 2000-2009 and
2010-2019. In the ordinary least square regression models
fitted, the prevalence estimates represented the response
variable with the year of survey as the predictor variable.
We conducted sensitivity analysis using different variant
of the outcome model specification.

Meta-analysis

We estimated an adjusted prevalence for each outcome
across WA taking into account between- and within-coun-
try variability. The random effects meta-analysis with
DerSimonian-Laird method'® was used to obtained a
summary prevalence estimate and its corresponding 95 %
CI for the West African region. For each outcome, we com-
bined all the available prevalence estimates during the
study period for the countries. The DerSimonian—Laird
method takes into account within-country variability attrib-
utable to the different time points of the surveys conducted
in countries and between-study variability owing to differ-
ent prevailing conditions in countries. The DerSimonian—
Laird method does not make any assumptions about the
distribution of random effects.

We applied the Knapp-Hartung adjustment™” to adjust
for the standard error of the summary prevalence estimate.
The Knapp-Hartung adjustment improves precision of the
estimated between-study variance associated with using
small samples. Publication bias owing to prevalence esti-
mate for an outcome of interest not being estimated for a
particular country in a particular survey year or the survey
not being conducted during that survey year was investi-
gated by inspecting funnel plot for asymmetry and confirm-
ing with the Egger’s test. A P-value < 0-05 on the Egger test
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was deemed to be indicative of statistically significant
publication bias.

Heterogeneity was assessed using the Cochran’s y? test
and quantified using the P statistic. The null hypothesis
of the heterogeneity test was that all surveys conducted
at different time points across the various countries
share a common prevalence estimate for the outcome of
interest. The F statistic estimates the percentage of total
variation across different DHS surveys due to true
between-study differences rather than chance. P values
greater than 60-70 % indicate the presence of substantial
heterogeneity'®.

Meta-regression was conducted to identify the source of
heterogeneity, that is, we investigated whether between-
study heterogeneity can be explained by one or both
covariates (year of survey and country of survey). All stat-
istical analyses were conducted using Stata version 16
(StataCorp LLO).

Results

Table 1 presents the sources of data and the number of data
points used in assessing secular trend of the outcomes of
interest in the West African countries. Data from the DHS
reports and World Bank data repository spanned the
period 1985 and 2019. The number and proportion of data
points from the DHS reports and World Bank data reposi-
tory were 60 (14-8 %) and 346 (85-2 %), respectively. The
total number of data points obtained for each country
ranged between 28 and 30 for the period 1985 to 2019.
Table 2 presents time trends analyses on the outcomes
of interest between 1985 and 2019 in WA. The results of
the trend analysis from the fixed effect ordinary least
square regression model with cluster robust standard error
showed a decline in prevalence of log-wasting
(f=-0-02%; 95% CI —0-02 %, —0-01 %), log-underweight
F=-002%; 95% CI -0-03%, -0-01%) and anaemia
(f=-0-44%; 95% CI -0-55%, —0-34 %) among children
under 5 years of age. Prevalence of stunting also decreased
B=-020%, 95% CI -0-43, 0-03) with prevalence of
LBW increasing over the study period (8= 0-06%, 95%
CI-0-10 %, 0-22 %). The 95 % CI of the average annual per-
centage change for both stunting and LBW, however,
included the null value. Sensitivity analysis using different
variant of the outcome model specification showed similar
trend for the five outcome measures over the period.
Figure 1 depicts the trend analysis of LBW and child
undernutrition (stunting, wasting, underweight and anae-
mia) in WA. The trend analysis of the outcomes for each
of the West African countries is depicted in Appendix
A1-A5. Overall, the regional trends of undernutrition and
LBW were not different from what was observed at the
country levels. Our results identified three distinct periods
(1986-1990, 1993-1996 and 1997-2000) of sharp increases
in the prevalence of wasting, stunting and underweight.
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Table 1 Characteristics of data points assembled for the trend analysis
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Number of Number of data points Total number
DHS survey(s) data points Survey years of World  from World Bank data of data
Country assessed from DHS Bank data repository repository points
Benin 1996, 2001, 2006, 5 1990-1995, 1997-2000, 24 29
2011, 2017 2002-2005,
’ 2007-2010, 2012-2013,
2015-2016
2017-2018
Burkina Faso 1993, 1998, 2003, 4 1990-1992, 1994-1997, 25 29
2010 1999-2002
2004-2009, 2011-2018
Cote d’lvoire 1994, 1998, 2011 3 1986-1993, 1995-1997, 25 28
1999-2010,
2012-2016
Gambia 2013 1 1990-2012, 2014-2016, 28 29
2018
Ghana 1988, 1993, 1998, 6 1990-1992, 1994-1997, 23 29
2003, 2008, 2014 1999-2002
2004-2007, 2009-2013,
20152017
Guinea 1999, 2005, 2012, 4 1990-1998, 2000-2004, 25 29
2018 20062011
2013-2017
Liberia 1986, 2007, 2013 3 1990-2006, 2008-2012, 25 28
20142016
Mali 1987, 1995, 2001, 6 1990-1994, 1996-2000, 24 30
2006, 2012, 2018 2002-2005
2007-2011, 20132017
Mauritania 2001 1 1990-2000, 2002-2018 28 29
Niger 1992, 1998, 2006, 4 1985-1991, 1993-1997,
2012 1999-2005
2007-2011, 2013-2018
Nigeria 1990, 1999, 2003, 6 1991-1998, 2000-2007 22 28
2008, 2013, 2018 2009-2012, 20142016
Senegal 1986, 1992, 1997, 12 1990-1991, 1993-1996, 18 30
1999, 2005, 2010, 20002004
2012, 2014, 2015, 2006-2009, 2011, 2013,
2016, 2017, 2018 2019
Sierra Leone 2008, 2013 2 1989-2007, 2009-2012, 28 30
2014-2019
Togo 1988, 1998, 2013 3 1990-1997, 1999-2012, 26 29
2014-2017
60 14-8 % 346 852 % 406

Table 2 Time trends analyses of low birth weight and childhood undernutrition between 1985 and 2019 in West Africa

Sensitivity analysis

Fixed effect model with
cluster robust standard
error

Random effect model
with cluster robust
standard error

Mixed effect model with
cluster robust standard
error

Generalised estimating
equation with Gaussian
link and exchangeable
correlation structure
with robust standard
error (population
average models)

Qutcomes B 95 % Cl s 95 % ClI s 95 % ClI s 95 % ClI
Stunting —0-20 —0-43, 0-03 —0-19 —0-40, 0-01 —0-19 —0-40, 0-01 -0-20 —0-40, 0-01
Log-wasting —0-02 —-0-02, —0-01 —0-02 —-0-02, —0-01 —0-02 —-0-02, —0-01 —0-02 —0-02, —0-01
Log-underweight —0-02 —0-03, —0-01 —0-02 —0-02, —0-01 0-02 —0-02, —0-01 —0-02 —0-02, —0-01
Low birth weight 0-06 -0-10, 0-22 0-06 —-0-08, 0-21 0-06 —-0-08, 0-21 0-08 —-0-09, 0-25
Anaemia —0-44 —0-55, —0-34 —0-44 —0-54, —0-35 —0-44 —0-54, -0-35 —0-44 —0-54, —-0-35

B, average annual percentage change.
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Trend analysis of child nutritional indices in West African subregion

80
T

60

1 1 1
2000 2010 2020

Year of survey

—&—— Prevalence of stunting

----- ®---- Prevalence of underweight
— > — Prevalence of low birth weight

— —#& — - Prevalence of wasting
— 44— - Prevalence of anemia

Fig. 1 Trend analysis of low birth weight and child undernutrition in West Africa for the period 1985-2019

Anaemia prevalence, however, remained relatively stable
during the period. With regard to LBW, a sharp decrease
was observed between 1993 and 1996 followed by a sharp
increase between 1997 and 2000. Stunting prevalence saw
a rapid decline and increase between 1985 and 1990. After
the year 2000, prevalence of all outcomes except LBW
started to decline with some fluctuations but never close
to prevalence levels observed in 2000. Prevalence of
LBW, however, remained somehow stable after 2000 up till
after 2010 when it started to decline.

Table 3 presents summary prevalence estimates of the
outcomes of interest for WA. The summary prevalence esti-
mate of stunting, wasting, underweight, anaemia and LBW
for WA was 26:1% (95% CI 22-5, 29-6), 16:4% (95 % CI
128, 20-0), 22:7% (95% CI 20-2, 25-3), 76:2% (95 % CI
73-3, 79:0) and 11:3% (95% CI 9-7, 12-9), respectively.
The forest plots are depicted in Fig. 2—4. For all the out-
comes, we observed very high degree of heterogeneity
in the prevalence estimates combined (I? ranged from
98-73 to 99-61 %). The Eggers test for small-study effect
and publication bias was statistically significant for all the
outcomes except stunting (z=1-90, P=0-0573) and anae-
mia (z=-1-36, P=0-1734) indicating the absence of pub-
lication bias for these two outcomes. The summary
prevalence estimates did not change in the sensitivity
analysis using the empirical Bayes estimator. The country
and year of survey contributed 751 %, 45-6 %, 185 %,
16:5% and 4-9% of the between-study heterogeneity in
the prevalence estimate computed for underweight, stunt-
ing, wasting, anaemia and LBW, respectively. For LBW, the
P-value was, however, greater than 0-05.

Table 4 presents the country-specific and year-cohort
summary prevalence estimates for the outcomes of interest.
Over the study period (1985 to 2019), Sierra Leone
recorded the highest prevalence of stunting (37:3 %, 95 %
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CI 35-8, 38-9) with Niger recording the highest prevalence
of underweight (40-4%, 95% CI 32-5, 48-2), wasting
(34-0 %, 95 % CI 2.6, 65-4) and LBW (165 %, 95 % CI 7-7,
25-3). Burkina Faso recorded the highest prevalence of
anaemia (89-6%, 95 % CI 86-0, 93-2). Cote d’Ivoire and
Senegal, respectively, recorded the lowest prevalence of
stunting (15:3%, 95% CI 29, 27-7) and underweight
(143 %, 895% CI 11-2, 17-5). Sierra Leone recorded the
lowest prevalence of wasting (9-8 %, 95 % CI 8:9, 10-6) with
Ghana recording the lowest prevalence of anaemia
(71-8 %, 95 % CI 59-9, 83-8). Burkina Faso recorded the low-
est prevalence of LBW in the subregion (7-0 %, 95 % CI 16,
12-4). Niger, however, recorded the smallest number of
data points (1 4) in the analysis (Table 1). Underweight
and wasting prevalence in the subregion declined from
287 % and 30-4 % during the period 1990-1999 to 184 %
and 10-2% during the period 2010-2019, respectively.
Anaemia prevalence also declined from 81-4% during
the period 2000-2009 to 73-3 % during the period 2010-
2019. LBW and stunting prevalence, however, increased
from 6:5% and 127 % during the period 1990-1999 to
12:3% and 29-8%, respectively, during the period
2010-2019.

Discussion

We observed a marginal decline in the prevalence of stunt-
ing, wasting, underweight and anaemia among children
under 5 years of age and an increase in LBW. The summary
prevalence estimates of wasting (16-4 %) and underweight
(22-7 %) were deemed to be very high based on the cut-off
values for public health significance proposed by de Onis
et al. " In five countries (Benin, Burkina Faso, Mali, Niger
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Cote divoire 1008 l 0-08[ 0-06, 0-10] 238 Cote d'lvoire 1008 ' 0-25[ 022, 0:23] 235
Cote dlvaire 2012 | 030[ 028, 032] 238 Cote d'lvoire 2012 o 0-08[ 006.000] 238
Gambia 2013 » 025[ 022, 027] 237 Gambia 2013 ] 012[ 010, 013] 238
Ghana 1988 | ooe[ 008 011 23 Ghana 1888 ] 026 024, 028] 237
Ghana 2003 [ ] 030[ 028, 031] 238 Ghana 2003 o 007[ 008, 008] 230
Ghana 2008  } 028] 026, 0-30] 237 Ghana 2008 [ ] 009[ 008 008] 230
Ghanz 2014 . 0-18[ 017, 0-21) 2:38 Ghanz 2014 . 005[ 003, 0-08] 238
Guinea 2005 | | 0-08[ 0-08, 0-11] 230 Guinea 2005 ] 0-35[ 032, 0:27] 237
Guinea 2012 ] 03[ 020 033 238 Guinea 2012 ] 0-10[ 008, 0-11] 238
Guinea 2018 n 030[ 020 0327 238 Guinea 2018 | | 000[ 008, 010] 238
Liberiz 2013 L g 032[ 020. 034 237 Liberia 2013 | | 008[ 005007 238
Mali 1098 | | 023[ 0-22. 025 23 Mali 1006 ] 0-30[ 020, 0-37] 238
Mali 2001 | | 038[ 037. 040] 238 Mali 2001 | ] 0-1[ 010, 017] 239
Mai 2008 n 03] 038 038 23 Mali 2008 ] 015 014, 018] 239
Mali 2012 L 038 036.040] 237 Maii 2012 [ | 043[ 0:11. 044] 238
Mali 2018 . 0-27[ 0-26, 0-28] 2:30 Mali 2018 . 0-08[ 008, 0-10] 230
Mauritania 2001 [ | 03[ 011, 014] 230 Mauritania 2001 n 04 032 037 237
Niger 200 | ] 010[ 009, 0-11] 230 Niger 2008 [} 050[ 048, 052 237
Niger 2012 B osfono0sm 23 Niger 2012 | | 018[ 016, 020] 238
Nigeria 1800 | | 012[ 0-11. 014 238 Nigeria 1089 » 048] 043,048 235
Nigeria 2003 L OSEON. (A0: 237 Nigeria 2003 [ | 009 008, 010] 238
Nigeria 2003 | | 041[ 030, 042) 230 Nigeria 2008 [ 014[ 012, 015 230
Nigeria 2012 o 037[ 038, 038] 230 Nigeria 2013 ] 018[ 017, 019] 238
Nigeria 2013 | 037[ 030,038 23 Nigeria 2018 ] 007[ 006.007] 239
Senegal 2005 | U8 005, 008] 230 Senegal 2005 | 016[ 014, 018] 237
Senegal 2011 ] 026[ 024, 020] 237 Senegal 2011 ] o10[ 009, 011 238
Senegal 2015 | | 020[ 018, 022] 238 Senegal 2015 o 008[ 007. 008 230
Seniegal 2018 L) GATL 016, 0000 238 Senegal 2016 [} 007[ 008, 008 230
Senegal 2017 o CATL 040, 00 238 Senegal 2017 [l 000[ 0:08, 010] 230
Senegal 2018 - o10[ 017, 021 237 Senegal 2013 o o150 043, 07 23
Sierra Leone 2008 E 3 036 034, 030] 236 Sierra Leone 2008 o 010[ 009, 0:-11] 238
Sierrs Leons 2013 = 038 026, 040] 238 Siera Leane 2012 m 000( 008, 010] 238
Togo 2013 [t 028[ 026, 028] 238 Togo 2012 ] 008[ 008, 007] 230
Overal L 4 p28] 022 03] Overal & o181 013, 020]

Heterogeneity: T =001, | = 00-56 %, H' =222.40
Testof 8 =8: Q(41) = 1046331, p = 0-00
Testof§=0:2=14-85, p=0-00

Heterogeneity: T =0-01, 1" =00.78 %, H' = 45215
Test of 8, =8: Q(41) = 701788, p = 0-00
Testof8=0:2=014,p=0-00
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Random effects REML model
2ndom & L Random effects REML model

Fig. 2 Forest plot showing summary prevalence estimate of stunting (A) and wasting (B) for West Africa
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Random effects meta-analysis
Prevalence of underweight Weight

Country and survey year with 85 % Cl (%)
Berin 1003 ] 020[ 027,031 23
Benin 2001 1] 023[ 021,024 23
Benin 2008 | 018 017018 240
Senin 2012 [ ] 0211 020,027 240
Benin 2018 [ ] 047( 046,08 240
Burkina Faso 1088 B 034 02,03 23
Burkina Faso 2003 B 038] 03,030 238
Burkina Faso 2010 [ ] 028] 024,027 2%
Cote d'lvoire 1094 5] 024] 022, 0:28) 2%
Cote diveire 1003 E s 021 018,024 2%
Cote divoire 2012 &l 045 043, 018) 230
Gambia 2013 B 048] 014, 08 247
Ghanz 1008 B 025[ 023, 02T 27
Ghana 2003 i 022] 020,024 238
Ghana 2008 i} 014] 012,045 23
Ghana 2014 [ ] 0M[ 000,013 230
Guinea 2005 B 026] 024,028 2
Guinea 2012 [ | 048] 046,020 230
Guinea 2018 [ | 018( 015,018 230
Liberia 2013 [ | 5[ 013,017 2%
Mali 1906 B 040[ 038,047 237
Mali 2001 a 033] 031,03 238
Mali 2008 | 0271 025,028 230
Ml 2012 L 025[ 024, 027 23
Mali 2018 [ ] 0] 017,020] 240
Mauritania 2001 B 032 030,034 27
Niger 2008 B oujonon 2
Niger 2012 [ ] 038] 035,03 23
Nigeria 1000 i § 027[ 025.030] 2
Nigeria 2003 a1 020 026,031 235
Nigeria 2008 n 03[ 022,024 240
Nigeria 2013 o 020[ 027,030 2%
Nigeria 2018 n 022[ 021,023 240
Senegal 2005 B 017] 015, 049) 237
Senegal 2011 [ ] 03] 016, 01) 230
Sensgal 2015 [ ] 048] 014,047 230
Senagal 2016 5] 014 012,015 2%
Senegal 2017 i 0141 013, 015] 240
Sensgal 2018 [ ] 008] 007, 008] 240
Siera Leone 2003 F ) 0211 010,023 23
Sierra Leone 2013 ] O8] 045,08 230
Togo 2013 [ ] 016] 014,018 230
Overall & 023] 020, 0:25)

Heterogeneity: 7 = 0-01, I'=08-16 %, H'= 11020
Test of 8 = 8: Q[41) = 411350, p=000
Testof8=0:2= 1700, p=000

01 02 03 04 05
Random efiects REML model
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Random effects meta-analysis
Prevalence of anemia Weight

Country and survey year win9s%Cl (%)
Benin 2001 B 082[ 079,084 3%
Benin 2006 B 078[ 077,080 360
Benin 2012 ] 098] 056,060 367
Benin 2018 B O 070,07 360
Burina Fas0 2003 B oo2[0%09 36t
Burina Faso 2010 B owj08089 36
Cale divoire 2012 ] 075 073,071 36T
Gambia 2013 : 3 073 070,075 354
Ghana 2008 ] 078[ 076,080 3%
Ghana 2014 2 066] 063,068 351
Giinea 2003 B O77[ 075,079 357
Giinga 2012 [ ] 077 075,079 367
Giinea 2018 B O76[ 074,078 3%
Mali 2001 F  om[on0% 340
Maii 2005 +  onjono0y
Mali 2012 B 0820 090,08 360
Mal 2018 ] 0820 090,08 360
Niger 2006 B os[omoem 3@
Niger 2012 ] 073[ 072,078 358
Nigeria 2018 T 068] 067,069 361
Senegd 2003 B owmpostos
Senegal 201t B 0761 074,079 3%
Senegal 2015 i 066 064,068 3%
Senegal 2016 1 066[ 064068 3%
Senegal 2017 [ | 071 070,077 361
Siera Lzone 2008 | 076[ 073,078 3%
Siera Leone 2013 [ | 080[ 078,081 380
Togo 2013 ] 070[ 068,077 357
Overal ¢ 076 073, 079

Helerogenely. =001 1 = 9851 %, H =675
Test o1 = Q27)= 213446, =000
Tl 01820225423, p=000

Random effects REML model

Fig. 3 Forest plot showing summary prevalence estimate of underweight (A) and anaemia (B) for West Africa

WA had reduced to 79 kcal/capita/d from 106 kcal/capita/d
in 20004V, Another possible reason for the improvements
is the increase in gross domestic product (GDP) growth
rates observed in WA in the 2000s%. Economic growth
is documented to decrease child undernutrition. Smith
and Haddad®® showed that undernutrition can be reduced
by up to 50 % with increase in per capita income. Other

0.1017/51368980022000155 Published online by Cambridge University Press

studies have also found increase in gross domestic product
to decrease prevalence of stunting and underweight®5-37,

The observed average annual percentage decline in
wasting, underweight and anaemia could be attributed to
steady improvements in agricultural productivity in the
subregion from the 1980s up to present time. A Food
Crisis Prevention Network (RPCA) report in 2016 indicated
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Randomeffects meta-analysis
Prevalence of birth weight Weight
Couniry and survey year with 95 % Cl (%)
Benin 1046 8 007 006,008 294
Benin 2001 1 (-08[ 007,009 295
Benin 2006 | M3 02044 2
Benin 2012 E 0477 045,020 276
Burking Faso 1998 | 03 042, 004 247
Burkina Faso 2003 [ | 004[ 004,004 207
Burkina Faso 2010 l (H4[ 043,015 2%
Cote d'vore 1008 B (07[ 006, 008) 2492
Cole divoire 2012 B 6] 045,047 283
(Gambia 2013 i 020 011,043 28
Ghana 1993 ] 9L 048, 040 22
(Ghana 2003 ] (097 008,009 2%
Ghana 2008 3 (150 04, 046) 291
Ghana 2014 B o0 003, 041] 283
Guinga 2005 b HO[ 008,04 29
Guinga 2012 | (097 008, 040] 25
Guinea 2018 ] HO[ 009, 041 265
Liberia 2013 B 07 009, 0-41] 204
Mali 2001 [ | (03[ 003,003 247
Mal 2006 B ooupon0y 2%
Mali 2018 l 045[ 0-4,016] 29
Niger 2006 § oaponen
Niger 2012 [ | M2 00 043 245
Nigeria 2003 | 20 041,043 286
Nigeria 2008 l 008[ 008,008 297
Nigeria 2013 0 08[ 008,008 297
Nigeria 2018 I 020 041,043 297
Senegl 2011 §  ooromoa 2
Senegal 2015 N M 02044 295
Senegal 2016 B (16[ 045,04 295
Senegel 2017 [ | M2 0103 29
Sierra Leane 2008 B 045[ 0-44,016) 29
Sizma Leane 2013 [ | OO7[ 005,008 296
Togo 2013 | (o[ 009,011 204

Overal & 1] 040, 043
Helerogeneiy: = 000, = 9938 %, K = 16044
Test0f6 =6: 0(33) = 563556, p = 10

Testoff=0:2=1445,p=000

Randomefiects REML model

Fig. 4 Forest plot showing summary prevalence estimate of low
birth weight for West Africa

that although the population of WA has more than doubled
in the past three decades to more than 370 million people in
2015, there has been steady improvements in agricultural
productivity since the 1980s at an impressive rate of
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2:6% per year®®. According to the report, the improve-
ment in agricultural productivity has been able
to support the increasing population demands and led to
significant improvements in dietary practices in the
region®®,

Stunting was the most prevalent form of child under-
nutrition in WA and was consistent with previous
studies"3*. Poverty, conflict and socio-economic depri-
vation strongly drives childhood stunting in many devel-
oping countries and could explain the findings of our
study. Droughts, floods, crop-destroying pests, economic
crises and conflicts are recurring problems in WA and
impacts food and nutrition systems®®*4?”_ Also, countries
in the Sahel region (Mauritania, Mali, Burkina Faso,
Niger and Nigeria) are very fragile due to terrorist
activity® which deepens poverty and food insecurity.
Drought is also a major problem in the Sahel countries
owing to climate change and further exacerbates the
stunting problem.

The steady increase in prevalence of LBW after 2000 and
the observed increase in average annual percentage
change in LBW prevalence in WA can be attributed to
low women empowerment in West African countries
which affects maternal nutrition significantly. Low levels
of women empowerment have been associated with
maternal undernutrition and LBW in LMICY42 In WA,
women’s economic empowerment has been stalled by
low educational attainment among women, cultural practi-
ces that place the burden of domestic work on women and
gitls, and early marriage and teenage pregnancy“'#3 Half
of SSA women have been found to have no basic literacy
skills“?. Also, about 74 % of working women in SSA are
in low productivity agriculture and informal employment,
compared with 61 % of men®>. There has been several pol-
icies and programmes to empower women in WA“%47 and
have great potential for improving dietary diversity of WA
households“?. In spite of these interventions, low women
empowerment still persists in WA with challenges for the
health and well-being of women including access to nutri-
tious foods. According to a study conducted in Burkina
Faso“® although mothers were aware they were the focus
of nutrition interventions, they were not empowered to
make the necessary nutrition decisions owing to such deci-
sions having the tendency to cause marital problems. The
situation according to the authors contributes to poor
maternal nutrition within the population. In addition to
low women empowerment, widespread social deprivation
in most West African countries also explains the observed
increase in average annual percentage change in LBW
prevalence. Several studies have reported strong associa-
tion between birth weight and socio-economic status->.

Teenage pregnancy has been on the rise in several
West African countries in recent years owing to poor
socio-economic condition and can also explain the LBW
trend observed in our study. Low maternal age is a well-
documented risk factor for LBW®?% In most West
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African countries, the problem of early marriage still per-
sists, especially in areas dominated by Muslims which fur-
ther compound the teenage pregnancy problem. It is
therefore not surprising that Niger, a country with the high-
est fertility rate in Africa® and also having the lowest age
for marriage and childbearing®®, had the highest preva-
lence of LBW in the present study.

We found prevalence of anaemia in WA to be about
twice the global prevalence estimate of 41-5%“ and is
more prevalent in Burkina Faso (89:6%). This finding
can be explained by the rising hidden hunger in West
African countries. Deficiency of essential vitamins and
minerals, termed hidden hunger, deprive children of vital-
ity throughout the life course, compromises their health
and well-being, and inhibits their growth and develop-
ment“?, It has been reported that three in four children
in West and Central Africa between the ages of 6 and
23 months are not eating foods from the minimum number
of food groups to support their rapid growth®?. The high
prevalence of childhood anaemia in WA could also be
attributed to a number of factors including malaria and
soil-transmitted helminth infections, and hereditary
diseases such as sickle cell anaemia which are all very
prevalent in SSA®57,

Validity issues
The use of prevalence estimates from DHS for the study
which are nationally representative and have high
response rates inspires confidence in our summary esti-
mates. This is because random and systematic errors that
are the shortcomings of individual studies in meta-analytic
studies are minimised greatly. DHS surveys also uses stand-
ardised data collection procedures across countries and
allows comparability across populations cross-sectionally
and over time®®. In addition, DHS facilitates epidemiologi-
cal research that are focused on monitoring of prevalence,
trends and inequalities®®

The study provides summary prevalence estimate for
stunting, wasting, underweight, anaemia and LBW for
WA using the DerSimonian-Laird method which accounts
for between- and within-country variability. We adjusted
for the standard error of the summary prevalence estimate
using the Knapp-Hartung adjustment which improves
precision of the estimated between-study variance associ-
ated with using small samples. A limitation of the
DerSimonian-Laird method is that it could lead to an
underestimation of the true between-study variance, if
the variability is large and the number of studies are small.
Mindful of the limitation of the method, we conducted a
sensitivity analysis using empirical Bayes estimator®®
which tends to be less biased than other random effects
methods, but also less efficient than the DerSimonian—
Laird method® to assess robustness of our findings.
Also, in the trend analysis, we used different model speci-
fication (random effects, mixed effects and generalised
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estimating equation) to estimate the average annual per-
centage change in prevalence of the outcomes studied to
improve reliability of the effect sizes estimated. The preva-
lence estimates computed for the respective countries
over the study period were adjusted for year of survey
to remove the influence of the lack of consistency in
the survey years in the countries and render the estimates
comparable across the countries.

This study, however, has some limitation. First, most of
the prevalence estimates obtained from the World Bank
data repository did not include the total sample size used
to generate the estimates, as well as the accompanying
standard errors and CI. Also, in a few cases, the prevalence
estimates extracted from the DHS reports did not have the
corresponding standard errors. In addition, for some survey
years in some countries, estimates were missing for some of
the outcomes. As a result, we could not use these estimates
in the meta-analysis, which could bias the summary preva-
lence estimates computed. We did, however, investigated
publication bias in the meta-analysis to account for the
missing data.

Conclusions

In conclusion, we explored the trend and quantified the
prevalence of stunting, wasting, undernutrition, anaemia
and LBW and provide the evidence base for assessing
the effectiveness of national and regional interventions that
have been implemented over the last four decades for tack-
ling child undernutrition and LBW in WA. Even though we
observed a decline over the study period in child undernu-
trition, the trends in recent times may not be sufficient to
help reach the Global Nutrition Targets 1, 4 and 6 in
2025 and requires new and integrated set of nutrition-spe-
cific and sensitive interventions. To reach these global
nutrition goals, governments should put in place policies
and programmes aimed at socio-economic development
to help reduce poverty and socio-economic deprivation
as well as empower women.
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