A cross-sectional study of prevalence and risk factors for stunting
among under-fives attending acute malnutrition treatment
programmes in north-western Nigeria: Should these programmes be
adapted to also manage stunting?
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Background: Stunting and severe wasting can co-occur in under-fives, predisposing them to increased risks
for morbidity and mortality. The Community Management of Acute Malnutrition (CMAM) programme, which
provides outpatient malnutrition care for severely wasted children, has been successful at managing severe
wasting, but there are limited data on stunting among entrants into these programmes.
Methods: We performed secondary analysis of data collected from attendees of two CMAM centres in
north-western Nigeria. Using WHO reference standards, we determined the prevalence of concurrent stunting
(height/length-for-age <-2 SD) among severely wasted children (weight-for-height z-scores <-3 SD). We identified individual and household-level risk factors for concurrent stunting using multivariable logistic regression
analysis.
Results: Our cohort comprised 472 severely wasted children and the majority (82.8%) were stunted. Age groups
of 12–23 mo (adjusted OR [AOR]=2.38, 95% CI 1.26 to 4.48) and 24–35 mo (AOR=7.81, 95% CI 1.99 to 30.67),
male gender (AOR=2.51, 95% CI 1.43 to 4.39) and attending the rural malnutrition clinic (AOR=3.08, 95% CI
1.64 to 5.79) were associated with a significantly increased probability of stunting.
Conclusions: Stunting prevalence is high among severely wasted children attending CMAM programmes in
north-western Nigeria. Policymakers need to adapt these treatment programmes to also cater for stunting, taking into account practical programmatic realities such as available expertise and scarce resource allocation.
Keywords: community management of acute malnutrition, malnutrition, north-western Nigeria, risk factor, stunting.

Introduction
Stunting describes poor linear growth and it affects more than
149 million children globally.1 The condition causes considerable
morbidity in affected children and is associated with reduced
cognition, poor academic performance, lower productivity in
adulthood and an increased incidence of adult-onset noncommunicable diseases.2,3 Stunting can also coexist with other
forms of malnutrition such as wasting, predisposing those affected to as high as a 12-fold increase in mortality.4 Over the past
20 y, the global under-five stunting burden has declined in all

regions of the world, except in Africa, where it has increased.1
Currently, one in every three stunted children resides in Africa
and the continent is unlikely to meet the WHO target of reducing
global stunting by 40% in 2025.1,5
Severe wasting, defined as weight-for-height z-scores <-3 SD,
is viewed as a form of acute malnutrition, and was previously
thought to be distinct from stunting, which was seen as chronic
malnutrition.6 It has now been observed that both entities frequently occur within the same individuals and might have similar causal pathways, necessitating recent calls for integration
of malnutrition prevention, treatment and control programmes.7
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Materials and methods
Study design and setting
This was a secondary analysis of data collected from a previous
cross-sectional study. The previous study compared helminthic
prevalence and intensity of infection between severely wasted
new entrants into CMAM programmes and healthy children, and
determined the risk factors for this.21 We developed the conceptual framework for our secondary analysis using the variable relationship shown in Figure 1.
Our study was conducted within the Nigerian CMAM programme, which is run as a collaboration between the Nigerian
Federal Ministry of Health and UNICEF with the objective to improve local coverage for acute malnutrition treatment and control.22 The programme is currently run in 11 northern Nigerian
states, including Kano. Kano is located in the north-western part
of Nigeria, which has the highest prevalence of severe wasting in the country; it is estimated that 2% of all preschool children in this region are severely wasted.10 The state has a population of >1.8 million preschool-aged children23 and 30 CMAM
outpatient therapeutic programmes (OTPs). These OTPS are located across the state in 6 out of 44 local government areas
(LGAs). We conducted our study in two of these OTPs located
in one rural and one urban LGA. These were Ali Akilu Memorial Hospital, a primary healthcare facility located in Madobi (a
rural LGA), and Murtala Muhammed Specialist Hospital, a secondary level health facility located in Kano Municipal (an urban
LGA). Within the CMAM programme, community health extension workers frequently identify severely wasted children residing in surrounding communities using simple tapes for mid-upper
arm circumference and these children are referred to CMAM clinics. In some other cases, parents of children with severe wasting
self-refer.

Study population
The study population were children with severe wasting who were
admitted into the CMAM programme at our study sites following screening. The CMAM OTPs only attend to children with severe
acute malnutrition who have severe wasting, while those with nutritional oedema are usually admitted to stabilisation centres for
inpatient treatment.22 We defined severe wasting using weightfor-height z-scores <-3 SD based on WHO growth reference
standards.24

Data collection
In our previous study, conducted from November 2016 to May
2017, we administered our study questionnaires to consecutive
new entrants (aged 6–59 mo) into the CMAM programme in
Kano state, north-western Nigeria (Figure 2).21 These children
were either self-referred or identified in communities by CMAM
programme case finding. During enrolment clinics, trained community health extension workers, who were part of our study
team and independent of the CMAM programme, performed anthropometric measurements (length/height and weight) using
standardised procedures.25 Weight was measured to the nearest
0.1 kg using a digital weighing scale (Seca 874 U manufactured
by Seca, Hamburg, Germany) while length was measured to the
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The biological relationship between stunting and wasting is complex and not fully understood. Leptin, a hormone produced by
fat tissue, has been identified as a plausible link for co-occurring
wasting and stunting.7 This is explained by significantly reduced
leptin levels occurring among severely wasted children because
of decreased body fat, and a proposed biological role for the
hormone in influencing catch-up growth among stunted children.8 Recent epidemiological evidence analysing growth in rural Gambian children over 4 decades also suggests that stunting might be a biological response to repeated episodes of
wasting.9
In Nigeria, the average national prevalence of under-five
stunting has remained static at 32% and the north-western
part of the country has a higher than average prevalence of
50.4%.10 The National Nutrition and Healthy Survey estimates
that about 0.5% of all Nigerian preschool children experience
concomitant stunting and severe wasting.10 Locally, severe wasting has received significantly more prominence in malnutrition
treatment programmes than stunting. Children who are severely
wasted are treated at malnutrition outpatient clinics within the
Community Management of Acute Malnutrition (CMAM) programme, which has demonstrated considerable success at treating severe wasting.11,12 The CMAM model decentralises care for
severely wasted children and adopts a community-based approach, bringing acute malnutrition treatment and care closer
to local communities.13 In these settings, children are frequently
managed on an outpatient basis, while inpatient care is reserved for those with complications or oedematous malnutrition. Currently, no attention is given to stunting within these
programmes.
Existing studies examining the relationship between stunting and wasting have largely been at population level using demographic health surveillance systems or nutrition surveys and
have described sociodemographic risk factors for this, such as
male gender and age below 3 years.14–16 Other available studies have focused on describing stunting as a complication postdischarge from acute treatment programmes,17,18 but it is possible a large proportion of children might have been stunted
prior to entrance into these programmes. There is currently
emerging evidence that the prevalence of concurrent stunting might be high within these programmes and is associated
with lower recovery rates among entrants into these treatment
programmes.19,20
In this study, we determined the magnitude of, and examined the relationships between stunting and some of its established risk factors in a group of severely wasted preschool-aged
children. These children were attending CMAM outpatient therapeutic centres in a high burden of stunting region of Nigeria.
We hypothesise that the burden of concurrent stunting in these
treatment programmes is high. This will have important programmatic implications in the management of severely wasted children, as policymakers may need to adapt these programmes
to also cater for stunting. We hope that the findings from
our study provide evidence for integrating malnutrition treatment programmes locally, and also provide a context for investigating concurrent severe wasting and stunting within other
CMAM programmes, to enable a better understanding of contextual differences and thus inform global malnutrition treatment
policy.
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Severe Wasting

Concurrent Stunting

Animal rearing

Overcrowding (Number of
household persons and children) a

Individual factors
Age
Gender
Parental education
Diet
Household-level factors
Rurality
Polygamy
Socioeconomic status (social class,household family expenditure on food,
parental employment)a
Water, Sanitation, Hygiene (WASH) (Toilet facilities)a
Figure 1. Direct acyclic graph demonstrating conceptual framework and variable relationships with references in-situ for each association (when a
variable is associated with the exposure and outcome, it is a potential confounder). Blue text: exposure variable (severe wasting), outcome variable
(concurrent stunting). Red text: mediator. Black text: study variables, blue arrows represent associations. a Study variables placed in parenthesis are
proxy measures for the preceding variable.

nearest 0.1cm using a UNICEF baby/child length-height portable
measuring board. Prior to study commencement, our field
workers underwent a 2wk training course on anthropometric
measurements and administration of our study questionnaire.
We completed data collection in the urban OTP before we commenced recruitment at the rural OTP. The same research team
collected data at both sites.

Recurrent infections from overcrowding (Number of household
persons and children)26
Age27,28
Gender28,29
Parental education27,28
Diet26,30

Study variables

Household-level factors

Exposure variable- severe wasting
Outcome variable - concurrent stunting
Confounding variables - These were identified to be associated
with both exposure and outcome variables in literature. These are
listed below and are followed by references for their associations
with both severe wasting and stunting:

Animal rearing27
Rurality31,32
Polygamy27,33
Socio-economic status (social class,household family expenditure on food, parental employment)28,34
Water, Sanitation, Hygiene (WASH) (Toilet facilities)29,35
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The relationships between our study variables are described
using the direct acyclic graph in Figure 1.

Data analysis
For our outcome of interest (stunted or not), we plotted anthropometry on height-for-age and length-for-age WHO growth
charts to determine z-score values.24 Participants whose heightfor-age or length-for-age were <-3 SD were classified as having
severe stunting while those with from ≥-3 SD to <-2 SD were classified as being moderately stunted.
All presented data were directly extracted from the study
questionnaire except socioeconomic status (measured as social
class), which was indirectly derived using a method described
by Oyedeji.36 This method entails using a scoring system, based
on parental occupation and education status, to determine the
social class of a family, classifying them into quintiles (class
I to V).36 We further categorised participants into five age
groups: 6–11, 12–23, 24–35, 36–47 and 48–59 mo, to allow
for comparison with other studies conducted within the CMAM
programme.19

Summary statistics were derived using means and SD for normally distributed data and medians with IQR for non-normally
distributed data. Comparison of baseline participant characteristics between children with severe wasting who were stunted and
those without stunting was carried out using a χ 2 test to compare
proportions and a Mann–Whitney U test to compare medians. To
adjust for possible confounding, multivariable regression analysis
was used to determine ORs and their corresponding 95% CIs. All
statistical analyses were performed using STATA version 13 (StataCorp LP, College Station, TX, USA).

Results
Sociodemographic features of study participants
The primary study approached 1114 parents and caregivers of
study participants, of whom 1011 participants (90.8%) had complete records and anthropometric measurements.21 The cohort
comprised 539 healthy children and 472 children with severe
wasting. All 472 participants with severe wasting were included
in our analysis. This comprised 243 males (51.5%) and 229
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Figure 2. Map of Nigeria showing Kano highlighted in the north-western region.
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Table 1. Sociodemographic characteristics of study participants and their parents.
Variable

Not stunted (%), n=81

p

Total (%), n=472

133 (34.0)
205 (52.4)
48 (12.3)
4 (1.0)
1 (0.3)

37 (45.7)
34 (42.0)
3 (3.7)
1 (1.2)
6 (7.4)

<0.001

170 (36.0)
239 (50.6)
51 (10.8)
5 (1.1)
7 (1.5)

214 (54.7)
177 (45.3)

29 (35.8)
52 (64.2)

0.002

243 (51.5)
229 (48.5)

75 (19.2)
115 (29.4)
201 (51.4)

10 (12.4)
23 (28.4)
48 (59.3)

NS

85 (18.0)
138 (29.2)
249 (52.8)

193 (49.4)
198 (50.6)

30 (37.0)
51 (63.0)

0.043

223 (47.3)
249 (52.8)

272 (69.6)
119 (30.4)

51 (63.0)
30 (37.0)

NS

323 (68.4)
149 (31.6)

105 (26.9)
286 (73.2)

30 (37.0)
51 (63.0)

NS

135 (28.6)
337 (71.4)

3 (0.8)
388 (99.2)

2 (2.5)
79 (97.5)

NS

5 (1.1)
467 (98.9)

10 (2.6)
381 (97.4)

6 (7.4)
75 (92.6)

0.03

16 (3.4)
456 (96.6)

243 (62.2)
148 (37.8)

25 (30.9)
56 (69.1)

< 0.001

268 (56.8)
204 (43.2)

NS, not significant; OTP, outpatient therapeutic programme.

females (48.5%). The median age (±IQR) of the cohort was
13 (±9) mo. The majority of the study participants (82.8%) were
stunted, with 64.2% having severe stunting and 18.6% being
moderately stunted. Table 1 depicts the sociodemographic characteristics of both stunted and non-stunted study participants.
Concurrently wasted and stunted children were predominately aged 12–23 mo (52.4%). In the non-stunted group, however, the largest proportion were aged 6–12 mo (45.7%). Age distribution varied significantly between both groups (p<0.001) and
males were more likely to experience concurrent stunting compared with females (p=0.002). Current diet did not differ significantly between the groups.
Sixty-three percent of fathers of non-stunted children had formal education, while only 50.6% in the stunted group had any
formal education and this difference was statistically significant
(p=0.043). The proportions of employed parents were similar
between both groups. A significantly higher proportion of chil-
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dren who were stunted came from a lower socioeconomic class
(p=0.03) and also attended the rural OTP (p<0.001) compared
with those who were not stunted.

Participant family and household characteristics
Table 2 shows the family and household characteristics of the
study participants. Stunted and non-stunted child households did
not differ significantly in terms of family structure or the number of people in each household. However, they differed significantly in terms of household toilet type distribution (p<0.001).
Additionally, a significantly larger proportion of families with children who were concurrently stunted reared animals compared
with the non-stunted group (p=0.001). The groups did not differ
significantly regarding weekly family expenditure on perishable
household foods.
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Age group (mo)
6–11
12–23
24–35
36–47
48–59
Gender
Male
Female
Child’s current main diet
Breast milk
Semisolids
Household diet
Father’s educational level
Not formally educated
Educated
Mother’s educational level
Not formally educated
Educated
Mother’s employment status
Unemployed
Employed
Father’s employment status
Unemployed
Employed
Social class
Upper class
Lower class
OTP location
Rural
Urban

Stunted (%), n=391

International Health

Table 2. Participant family and household characteristics.
Variable

Not stunted (%), n=81

p

Total (%), n=472

144 (36.8)
247 (63.2)

28 (34.6)
53 (65.4)

NS

172 (36.4)
300 (63.6)

325 (83.1)
61 (15.6)
5 (1.3)

52 (64.2)
29 (35.8)
0 (0.0)

<0.001

377 (79.9)
90 (19.1)
5 (1.0)

294 (75.2)
97 (24.8)
9 (6)

46 (56.8)
35 (43.2)
8 (6)

0.001
NS

340 (72.0)
132 (28.0)
9 (6)

NS

6 (5)

NS

209.2 (278.2)

6 (5)
200 (272.2)

5 (5)
250 (323.8)

NS, not significant.
a Perishable household foods were defined as money spent on animal protein and household vegetables. 1 USD = 367 Nigerian Naira (20 March
2020).

Analysis of factors associated with stunting
On multivariable analysis, age groups of 12–23 mo (Table 3;
AOR=2.38, 95% CI 1.26 to 4.48) and 24–35 mo (Table 3;
AOR=7.81, 95% CI 1.99 to 30.67) were associated with significantly increased odds for stunting compared with those aged
<12 mo. Male children had a 2.5-fold greater probability of being
stunted compared with female children (Table 3; AOR=2.51, 95%
CI 1.43 to 4.39). Participants who attended the rural OTP had a
threefold greater probability of stunting compared with those attending the urban OTP (Table 3; AOR=3.08, 95% CI 1.64 to 5.79).
Diet, parental education and employment, family structure, number of people per household and social class were not significantly
associated with increased odds of stunting (Table 3).

Discussion
Our study determined the prevalence of stunting among severely
wasted children who were attending two acute malnutrition
treatment clinics in north-western Nigeria. We also investigated
associations for some previously established risk factors for stunting in this group. We found stunting to be highly prevalent among
these children, as 82.8% of them were stunted. Being aged 12–
35 mo, of male gender and attending the rural malnutrition clinic
were associated with increased odds of stunting in this group.
In north-western Nigeria, approximately 50% of under-five
children are stunted.10 In this study, 8 of 10 children with severe wasting were stunted, while 6 of 10 had severe stunting.
These findings are similar to those from a recent study by Isanaka

et al.20 in Niger, where the authors described a stunting prevalence of 79% among severely wasted under-fives attending OTP
malnutrition clinics. By contrast, a recent Ugandan study described a much lower prevalence of 48.7%.19 It is, however, possible that the latter study might have underestimated the burden
of stunting in these treatment programmes, as this was a retrospective cohort study of routinely collected programme data
with almost 50% of eligible participants excluded on account of
missing data.
In our study, >80% of our cohort who had concurrent severe
wasting and stunting were aged 6–23 mo. Current evidence suggests that the stunting process is most responsive to interventions in the first 2 y of life.26 Other researchers have suggested
that the critical window for reversal might extend far beyond the
age of 2 y.37 Our findings thus have important implications for local malnutrition treatment programmes, which appear to have
missed opportunities for early management of stunting. These
programmes focus on clinical cures of severely wasted children
using improvements in weight and mid-upper arm circumference
and currently do not consider stunting.22 There is currently some
evidence that prevalence of stunting among severely wasted children might worsen after discharge from outpatient malnutrition
clinics.20 Additionally, recent evidence also suggests that declining linear growth following discharge from nutritional recovery
programmes is associated with an increase of relapse.38 CMAM
programmes, where severely wasted children are managed, already contain elements which can readily be adapted to also
identify and control stunting in settings like ours with a high
co-occurrence of both conditions.39 First, case identification for
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Family structure
Monogamous household
Polygamous household
Household toilet type
Pit latrine
Water closet
No household toilet
Household animal rearing
Yes
No
Number of people per household
(median, IQR)
Number of children per
household (median, IQR)
Weekly family expenditure on
household perishable foods per
person (Nigerian Naira)
(median, IQR)a

Stunted (%), n=391

A. Imam et al.

Table 3. Crude ORs, AORs and 95% CIs of risk factors for stunting in the recruited cohort.

Age (mo)
12–23
24–35
36–47
48–59
6–11
Gender
Male
Female
Child’s current main diet
Semisolids
Household diet
Breastfeeding
Paternal educational level
Any level of formal education
Not formally educated
Maternal educational level
Any level of formal education
Not formally educated
Maternal employment status
Employed
Unemployed
Paternal employment status
Employed
Unemployed
Family structure
Polygamous household
Monogamous household
Number of persons per household
˃5
≤5
Social classb
Lower class
Upper class
OTP type
Rural
Urban
Household animal rearing
Yes
No
Household toilet type
Modern toilet facility
Traditional sewage disposal methodc

Crude OR and 95% CI

AOR and 95% CIa

1.68 (1.00 to 2.80)
4.45 (1.31 to 15.11)
1.11 (0.12 to 10.26)
0.05 (0.01 to 0.40)
1

2.38 (1.26 to 4.48)
7.81 (1.99 to 30.67)
1.72 (0.16 to 17.97)
0.18 (0.02 to 1.78)
1

2.17 (1.32 to 3.56)
1

2.51 (1.43 to 4.39)
1

0.67 (0.30 to 1.48)
0.56 (0.27 to 1.16)
1

0.96 (0.40 to 2.29)
0.56 (0.23 to 1.34)
1

0.60 (0.37 to 0.99)
1

0.70 (0.40 to 1.24)
1

0.74 (0.45 to 1.23)
1

1.43 (0.76 to 2.70)
1

1.60 (0.97 to 2.65)
1

1.53 (0.85 to 2.75)
1

3.27 (0.54 to 19.92)
1

2.10 (0.22 to 19.93)
1

0.91 (0.55 to 1.50)
1

1.04 (0.54 to 2.01)
1

1.21 (0.70 to 2.08)
1

0.99 (0.49 to 2.02)
1

3.05 (1.08 to 8.64)
1

2.42 (0.62 to 9.40)
1

3.68 (2.20 to 6.15)
1

3.08 (1.64 to 5.79)
1

2.31 (1.40 to 3.79)
1

1.04 (0.55 to 1.98)
1

0.33 (0.20 to 0.56)
1

0.59 (0.30 to 1.17)
1

a Each

reported OR is adjusted for all other variables within the model.
class variable dichotomized—social class I, II and III—classified as upper class while IV and V were classified as lower class.
c Traditional sewage disposal describes pit latrine and open bush disposal methods.
b Social

CMAM entrants should also include components such as determining height-for-age that seek to identify concurrent stunting in
these children. Practically, this might work as a second tier for the
screening process, where children already identified by less skilled
workers in the community are further triaged by more skilled
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workers in the clinic setting. This would limit the opportunity cost
of diverting clinic staff. Second, increasing the length of time
spent within these programmes for concurrently stunted children while monitoring height-for-age might be beneficial. There
is some evidence in the literature that suggests an improvement
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ter. Stunting is strongly related to water, sanitation and hygiene
(WASH) practices and health.35 Rural areas lack many of these
facilities and, as such, rurality in our study might be a proxy for
access to WASH. In contrast to our findings, Mushtaq et al.,32 in
addition to documenting a higher prevalence of stunting in rural areas, also documented an increased risk of stunting in some
urban areas. These urban areas were low socioeconomic areas,
further lending credence to our assertion that an association
of stunting with rurality might be the result of access to basic
amenities.

Strengths and limitations
Our study is one of a few studies to describe the burden of concurrent stunting and severe wasting among new entrants to malnutrition outpatient clinics and we have documented a high burden in some north-western Nigeria clinics. This suggests a need
to adapt local malnutrition treatment programmes to also cater
for stunting.
Because our study was a secondary analysis of previously published cross-sectional data, we could not include follow-up data
on stunting outcomes as provided by previously published studies.20 We have, however, broadened our investigation of potential
risk factors for concomitant stunting by considering householdlevel risk factors and have described an association with
rurality that would need confirmation by larger multi-site studies comparing a larger number of rural and urban malnutrition
clinics. The sequential nature of our data collection by the same
research team, that is, data collection which was completed in
the urban area before the rural collection began, may have ensured that clinic level variations minimally affected our results.

Conclusions
The majority of children attending our studied acute malnutrition
OTPs had concurrent stunting and presented at ages when stunting was potentially reversible. Local CMAM programmes might
thus represent missed opportunities at managing stunting. This
strongly suggests the need for more integrated malnutrition
treatment services catering for both severe wasting and stunting. As a first step, these programmes need to incorporate identification of concurrent stunting into CMAM community case finding. However, further research is needed to determine the most
effective ways of managing stunting within these programmes,
and this will need to take into consideration practical programmatic realities such as available expertise and scarce resource
allocation.
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in height parameters may occur after certain thresholds in weight
gain.40 Although in theory managing stunting would require a
multi-interventional approach including nutrition counselling, social safety nets, growth monitoring and promotion and immunisation,41 CMAM offers a structured setting where gains can be
monitored. Practically, however, further cost-benefit analysis research would be needed to evaluate this. In addition, ready-touse therapeutic foods, a key element of CMAM, can be reformulated to treat stunting and previous randomized controlled trials
have shown promising effects of some diets at reversing stunting.42–44 Other core elements of the CMAM programme, such
as community engagement and acute malnutrition screening,
could also be expanded to include stunting.39 These integrations
would require additional expertise and resources and the key to
success might reside in innovative methods that take into account operational realities in settings such as ours.
Additionally, we also found that both age group and gender
are important risk factors for stunting among severely wasted
new entrants into the local CMAM programme. These findings
are similar to other studies among healthy under-fives.20,28,45 In
our study, although severe wasting was more common in the
younger age groups, on multivariable regression those aged 12–
35 mo were at a greater risk of concurrent stunting compared
with infants. Similar to our findings, El Taguri et al.28 in Libya observed that those aged 12–35 mo were at an increased risk of
stunting. Our findings might be explained by children outside infancy having increased energy requirements that would require
appropriate complementary feeding, which, if not met, play important roles in both stunting and wasting causation.26 Additionally, boys with severe wasting were more likely to be stunted compared with girls. Similar findings of a high likelihood for stunting
have been observed among healthy male under-fives in other
studies.10,20,46 A recent study of concurrent wasting and stunting in acute treatment programmes for malnutrition has also
described significant risk factors for concurrent stunting among
male children in age groups of <30 mo.14 Our findings also suggest that male gender is an important risk factor for stunting
among severely wasted under-five preschool-aged children. A
possible explanation might be related to differential physical activity across genders. Male children are on average more physically active than female children,47 thus it is plausible that they
have a higher propensity to manifest features of a negative energy balance.
Our study also documented that children with severe wasting who attended the rural outpatient therapeutic malnutrition clinics were more likely to be stunted than those who attended the urban centre. Other studies have also documented
that rural-based children are at an increased risk of stunting.
One earlier study among under-five Nigerian children without
wasting demonstrated an increased risk for stunting among
rural-based children.18 This finding has also been observed in
other low and middle income countries.45 While we acknowledge that our number of sites limits the generalisability of this
finding, local CMAM sites are organised in such a way that
entrants to these sites are from multiple surrounding communities, as such findings from one site generally reflect the
occurrences of multiple surrounding communities. We believe
this finding might be related to rural–urban inequities in access
to healthcare and basic social amenities such as pipe-borne wa-
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