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Abstract

Background Overweight parents are likelier to bear overweight babies, who are likelier to grow into overweight
adults. Understanding the shared risks of being overweight between the mother-child dyad is essential for targeted
life course interventions. In this study, we aimed to identify such risk factors in Cameroon.

Methods We conducted secondary data analysis using Cameroon’s 2018 Demographic and Health Surveys. We
used weighted multilevel binary logistic regressions to examine individual, household, and community correlates of
maternal (15-49 years) and child (under five years) overweight.

Results We retained 4511 complete records for childhood and 4644 for maternal analysis. We found that 37%
[959%CI:36—-38%] of mothers and 12% [95%Cl:11-13%] of children were overweight or obese. Many environmental and
sociodemographic factors were positively associated with maternal overweight, namely urban residence, wealthier
households, higher education, parity and being a Christian. Childhood overweight was positively associated with

a child being older and a mother being overweight, a worker, or a Christian. Therefore, only religion affected both
mothers overweight (aOR: 0.71[95%Cl:0.56-0.91]) and childhood overweight (@aOR 0.67[95%Cl: 0.5-0.91]). Most of the
potentially shared factors only indirectly affected childhood overweight through maternal overweight.

Conclusion Besides religion, which affects both mothers and childhood overweight (with the Muslim faith being
protective), much of childhood overweight is not directly explained by many of the observed determinants of
maternal overweight. These determinants are likely to influence childhood overweight indirectly through maternal
overweight. Extending this analysis to include unobserved correlates such as physical activity, dietary, and genetic
characteristics would produce a more comprehensive picture of shared mother-child overweight correlates.
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Background

Overweight and obesity are serious global health prob-
lems. These conditions pose a particular challenge in
low- and middle-income countries (LMICs), where obe-
sity is rising rapidly and worsening the burden of diabe-
tes, hypertension and other non-communicable diseases
(NCDs) [1]. A recent analysis of 24 African countries
showed that the rising prevalence of women’s over-
weight and obesity significantly affected all the 24 study
countries, with Egypt reporting the highest levels of
overweight (44%) and obesity (39%) in 2014 and Ghana
almost doubling its overweight and tripling its obesity
prevalences between 1993 and 2014 [2]. Literature on
body weight profiles in LMICs reports higher overweight
prevalence in people who are older, married, highly edu-
cated, watch television at least once a week, and reside in
urban areas [3]. Children in urban areas, who are younger
than six months, are males or have overweight moth-
ers are also likelier to be overweight and obese [4-6].
Notwithstanding these overarching insights, up-to-date
analyses tracking overweight and obesity prevalence and
their determinants are still lacking in many LMICs [7].

Cameroon, a sub-Saharan African LMIC with just over
26 million people, falls in the category of countries with
sparse literature in this area. Initial data shows a growing
burden of overweight and obesity [8—10], making a case
for further exploration of the country’s weight profiles. A
recent cross-sectional survey of adults in a town (Baham)
in the west region of the country showed that 31.1% and
18.9% of 485 respondents were overweight and obese,
respectively [8]. These numbers are slightly comparable
to a two-decade-old cross-sectional study in Yaoundé,
the country’s political capital, which reported that one in
every two women was overweight and 1 in 5 was obese
[9]. A more extensive study of the two largest Cameroo-
nian cities in 2018 reported that over 32% of women aged
15-49 were obese [10]. Compared to adults, the preva-
lence of overweight in children has been lower. It ranges
from 8% according to an analysis of 4518 children aged
between 6 and 59 months in the 2011 demographic and
health surveys data [11] to nearly double according to
cross-sectional studies from Douala (Cameroon’s eco-
nomic capital) and the North West Region [12—14]. Like
other LMICs, studies show that older women, women
with higher levels of education and those who consume
sweetened beverages have higher odds of being obese in
Cameroon [8, 9]. In children, maternal obesity and over-
weight, high birth weight, age, and being from the grass
field regions are associated with childhood overweight
[5-8], while being Muslim was the only reported protec-
tive factor [11, 13]. Albeit no consensus, these sparse data
indicate a growing problem in the country that needs fur-
ther studies.
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Childhood overweight is a known risk factor for
adulthood overweight and obesity. Overweight moth-
ers are also more likely to develop gestational diabe-
tes [5], increasing the risk of overweight in their babies
[11]. Understanding the burden and shared risk factors
in these population groups is essential for public health
planning and targeted interventions from a life course
perspective. Researchers have used the widely available
demographic survey data to examine the determinants
of obesity and overweight in women, men, or children
separately. There is a lack of studies that compare these
determinants across population subgroups. The rapidly
changing lifestyle is worsening the risk of obesity among
children and women, signalling an urgent need to reverse
the trend. We aimed to explore the 2018 Cameroon
Demographic and Health Surveys to identify the cor-
relates of overweight shared by mothers and children in
Cameroon. Specifically, we determine overweight corre-
lates in mothers and children and track those shared by
both population groups.

Methodology

Study design setting and participants

We analysed the 2018 Cameroon Demographic and
Health Surveys (DHS) to determine the correlates of
overweight shared by mothers and children in Camer-
oon. We reported the study following the “Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE)” guidelines [15], with emphasis on elements of
a cross-sectional study.

The study area was Cameroon, a lower-middle-income
central African country with just over 26 million people.
Like most sub-Saharan African countries, Cameroon is
rapidly urbanising and exposing many people to seden-
tary living. Its diet is also transitioning from traditional
fibrous diets to obesogenic ones high in fats, sugars and
salts [16]. The country’s health indicators are generally
poor as its system has been underfunded, fragile, and
under constant pressure from infectious diseases and
maternal and child health challenges for decades. NCDs
are now rising faster and increasing the challenge of
preserving health. Moreover, policies for NCD preven-
tion are lagging, and current programmes still prioritise
mother and child health [17].

Because data on mother and child health were more
readily available, we focused our study on these popula-
tions. Our study participants were children aged 0-59
months and their mothers aged 15-49. These age brack-
ets correspond to those used by the DHS programme in
surveying population health and demographics across
multiple countries. Children’s inclusion criteria for the
survey were any child in the sampled households within
the age range. We included all children with anthropo-
metric measurements but excluded twins below seven
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months. We excluded this subset because twins are likely
to have smaller weights, especially in the early period of
life (first six months) when they heavily rely on exclu-
sive breastfeeding. This cut-off was relatively arbitrary as
child feeding practices in Camerron are diverse [18], and
there was no information regarding the average time for
twins’ weight to catch up with singletons in the country.
Mothers’ inclusion criteria for the survey were all moth-
ers in the 15-49 age group in the surveyed households.
We included all mothers with anthropometric mea-
surements but excluded all pregnant women from our
analysis.

Data source

The data source for this analysis was the children’s data-
set of the 2018 Cameroon DHS. The DHS is a nationally
representative quinquennial survey conducted in over 85
low- and middle-income countries [19]. The programme
uses structured questionnaires to collect household and
individual data on health indicators such as maternal and
child health [20]. The DHS uses a multi-stage sampling
process to select clusters, households and individuals
within country sub-divisions, ensuring national, regional
and urban/rural representativeness. Details on the sam-
pling are published elsewhere [19]. This analysis used the
children’s data file containing sociodemographic and bio-
metric data on children and their mothers. We included
only the complete cases for the outcome variables of
interest. As with every secondary data analysis, the sam-
ple size was capped by the original survey; however, the
sizeable multi-indicator survey implies that available
samples are likely to exceed the minimum required sam-
ple size for our analysis.

Variables

The outcome variable was “overweight’, a binary vari-
able denoting whether or not a participant was over-
weight. This variable was based on the survey recorded
mothers’ body mass index (BMI) (measured in kg/m?)
and children’s weight-for-height (WfH) (calculated as the
number of standard deviations from the median WfH
value). Participants were assigned “Yes” if BMI>25 or
if WfH>2 and “No” if they did not meet these criteria.
For descriptive purposes only, we defined another cate-
gorical variable, “nutrition status’, to capture more details
of individual weight profiles: “Underweight’, “Normal
weight’, “Overweight’, and “Obese”. Mothers were con-
sidered “Underweight” if their BMI<18.5, “Normal
weight” if 18.5<BMI<25, “Overweight” if 25<BMI<30,
and “Obese” if their BMI>30. Children were consid-
ered “Underweight” if their WfH <2, “Normal weight” if
-2<WIEH<2, “Overweight” if 2<WfH<3, and “Obese” if
WEH>3 [21].
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We included 16 explanatory variables selected because
of their known association with the outcome vari-
ables [22] and their availability in the DHS dataset. We
grouped the variables into six household/community-
level and ten individual-level variables.

The household/community-level variables were [1]
“Household size”, defined as the number of individu-
als living in the household. Household size was catego-
rised as “<2’, “3-5", or “>6” people based on the counts of
household residents; [2] “House head’s gender’, defined
as the sex of the household head (female or male); [3]
“House head’s age’, defined as the age of the household
head and categorised into five groups: “15-24", “25-34’,
“35-44”, “45-54", and “55+”; [4] “Residence,” indicated
whether a household was located in an urban or rural set-
ting; [5] “Wealth index’, defined as the wealth quintile of
the household and was labelled as poorest, poorer, mid-
dle, richer, or richest; and [6] “Responsible for household
purchases’, defined as the person who decided on larger
household purchases. It could be the “Mother alone’,
“Mother and someone’, and “Partner or someone else”.

Individual variables were the following: [1] “Moth-
er’s age’, grouped as 15-24, 25-34, and 35-49 vyears;
[2] “Child’s age’, grouped as 0—6 months, 7-12 months,
1-2 years, and 3-5 years; [3] “Mother’s age at first birth’,
defined as the age at which mother gave first birth and
categorised in three groups similar to “Mother’s age”; [4]
“Child’s sex”; [5] “Mother’s religion’, coded as “Christian-
ity’, “Islam’, “African religion and others”; [6] “Mother’s
education” coded as “none’, “primary’;, “secondary’, and
“higher”; [7] “Mother’s occupation” coded as “Working”
or “Not working”; [8] “Mother’s marital status” coded
as “never married’, “previously married’; and “lives with
partner”; [9] “Mother’s parity’, defined as the number of
times the woman has been pregnant and coded as “1,
“2%, “3” and “4 or more”; [10] “Mother exposed to mass
media” coded as “Yes” indicating exposure to mass media
and “No” indicating no exposure. The media exposure
variable was created from three other variables that
measured the frequency of watching television, read-
ing newspapers or magazines, and listening to the radio.
Women who responded that they never engaged in these
activities were categorised as not exposed to mass media,
while those who responded with a frequency of less than
once a week, at least once a week, or almost every day
were grouped as exposed to mass media.

We simply excluded the records with missing data
points for the outcome variable. To ensure that we
retained as many records for the descriptive analysis as
possible, we split the dataset into child and mother files
before removing missing data. Consequently, the num-
ber of records in each file was different, and there were
records without matches in each file, which were later
excluded during the modelling process.
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Statistical analysis

We conducted all analyses in the R statistical software
(version 4.02). Firstly, we used the Pearson chi-squared
tests to explore the relationship between the predictor
and outcome variables in bivariate analyses. Secondly, we
used a multilevel binary logistic regression to examine
the correlates of maternal and child overweight. We built
four models (Models O-III) for each outcome variable.
Model 0 evaluated the variance in overweight attributed
to the clustering at the primary sampling units (PSUs)
and households; Model I contained the household/com-
munity-level variables; Model II contained the individ-
ual-level variables; Model III included all the individual
and household/community-level variables. We used
both Akaike’s Information Criterion (AIC) and pseudo
r-squared (pseudo R?) to compare model fitness, select-
ing the model with the least AIC and highest pseudo R*
as the best-fitted model. We used the Variance Inflation
Factor (VIF) to test for multicollinearity. The minimum,
maximum, and mean VIF were 1.00, 3.74, and 1.74,
respectively, indicating no evidence of high collinearity
among the studied variables. We used women’s sample
weights (v005/1,000,000) and R’s “survey” package to
weight our descriptive statistics. We also adjusted for the
complex sampling structure of the data using the “glmer”
package with the weight argument for our weighted
multilevel regression. We presented the outputs of the
regression analyses using adjusted odds ratio (aOR) with
their respective 95% confidence intervals (Cls). Statistical
significance was set at p<0.05.

Bias

The DHS incorporates rigorous mechanisms to reduce
bias in survey data, including systematic multi-stage
sampling, a large enough sample size for important indi-
cators, using well-trained researchers to administer ques-
tionnaires and transparent data processing and sharing
steps. We further reduced bias by excluding pregnant
women and twin children younger than seven months
from the analysis and applying the survey weights to
account for the complex sampling techniques.

Ethical considerations

We did not seek an additional ethical clearance since
the DHS datasets are publicly available with guidelines
for ethical use. The DHS reports ethical approvals from
the Ethics Committee of ORC Macro Inc. and the Eth-
ics Boards of partner organisations of various countries,
including the Health Ministries. The DHS follows the
required standards to protect respondents’ privacy. ICF
International ensures that the survey complies with the
US Department of Health and Human Services’ regula-
tions regarding respect for human subjects. We com-
plied with DHS recommendation for ethical data usage,
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and further information about the data usage and ethical
standards are available at http://goo.gl/ny8T6X.

Results
Characteristics of study participants
From the initial 9733 mother-child pair observations in
the children’s file, we retained 4531 complete unweighted
records for childhood and 4644 complete unweighted
records for maternal overweight analysis. Table 1
summarises the sociodemographic characteristics of
the mothers and children, stratified by weight status
(weighted estimates). More than half of the households
were in rural areas, and over two-thirds of households
had at least six members. About half of the mothers and
children were between 25 and 34 and 3-5 years, respec-
tively. Over a third of mothers (37% [95% CI: 36—38%])
and 12% (95% CI: 11-13%) of children were overweight
or obese. Overweight mothers were likelier to have over-
weight children and vice versa.

Table 1 Bivariable analyses of predictors of overweight
among mothers and children in Cameroon (weighted
estimates).

Correlates of maternal and child overweight

Table 2 shows the potential correlates of maternal and
child overweight. Based on the pseudo R? the model fit-
ness for maternal overweight was better than child over-
weight, indicating that the available covariates were more
useful in explaining variation in maternal overweight
than child overweight.

Both mother and child null models did not converge
when the household identification was modelled as a
complementary or independent random variable. Thus,
both null models only included the cluster level for ran-
dom effects. The null model for maternal overweight
showed an intra-class correlation coefficient (ICC) of
0.35, indicating that 35% of the total variation in the
odds of maternal overweight was attributable to differ-
ences between the clusters. The coefficient was lower for
children overweight (0.18). There was a decrease in the
ICC of the null model when fixed factors were added
to the mothers’ evaluation, suggesting that the propor-
tion of variance in maternal overweight that was due to
between-cluster differences decreased as more factors
were added. In contrast, the ICC of child overweight
remained unchanged as fixed factors were added to the
model.

Multiple factors were positively associated with mater-
nal overweight: urban residence, living in wealthier
households, being older, higher education, exposure to
mass media, and higher parity, while having no religion
or any religion other than Christianity was negatively
associated with overweight. For children, having an
overweight mother was positively associated with being
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Table 1 Bivariable analysis of predictors of overweight among mothers and children in Cameroon (weighted estimates)

Characteristic Mothers Children
All mothers Overweight p-value All children Overweight  p-value
mothers children
n (%) 4756.5 17519 (37.1) 4724.6 570.7 (12.1)
Household size, n (%) 0.184 0474
<2 62.2(1.3) 33.2(1.9) 185(04) 6(0.6)
3-5 1324.0 (27.8) 486.0 (27.7) 1352.1 (28.6) 149.0 (26.1)
>6 3370.2 (70.9) 1232.7 (704) 3354.0 (71.0) 418.1 (733)
House head's gender, female, n (%) 852.4(17.9) 365.4 (20.9) 0.012 7745 (16.4) 90.3 (15.8) 0.777
House head’s age, n (%) <0.001 0.115
15-24 93.8(2.0) S5 (1.1) 100.1 (2.1) 8.0(1.4)
25-34 1278.0 (26.9) 404.6 (23.1) 13029 (27.6) 144.8 (25.4)
35-44 1489.8 (31.3) 654.6 (37.4) 1557.1 (33.0) 176.7 (31.0)
45-54 .9(19.3) 9(18.2) 861.5(18.2) 138.1(24.2)
55+ 975.1 (20.5) 354.3(20.2) 903.0 (19.1) 103.1 (18.1)
Wealth index, n (%) <0.001 0.594
Poorest 973.3(20.5) 146.3 (8.4) 1013.7 (21.5) 114.9 (20.1)
Poorer 10794 (22.7) 296.5(16.9) 1075.0 (22.8) 1359 (23.8)
Middle 996.0 (20.9) 379.5(21.7) 994.3 (21.0) 103.1 (18.1)
Richer 835.5(17.6) 420.8 (24.0) 807.6 (17.1) 102.0 (17.9)
Richest 8723(183) 508.7 (29.0) 834.1(17.7) 114.8 (20.1)
Residence, urban, n (%) 2164.2 (45.5) 11109 (63.4) <0.001 2106.0 (44.6) 236.2 (41.4) 0415
Responsible for household purchases, n (%) <0.001 0479
Mother alone 3904 (8.2) 185.6 (10.6) 3886 (8.2) 480 (84)
Mother and someone 1652.5 (34.7) 746.2 (42.6) 1669.1 (35.3) 183.8(32.2)
Partner or someone else 27136 (57.1) 820.1 (46.8) 2667.0 (56.4) 338.9(594)
Child's sex, girl, n (%) 23034 (484) 836.5(47.7) 0.596 2299.2 (48.7) 261.0 (45.7) 0.169
Child’s age, n (%) 0.019 <0.001
0-6 months 644.1 (15.1) 246.2 (15.5) 603.8 (12.8) 111.2(19.5)
6-12 months 509.8 (11.9) 163.2(10.3) 519.7 (11.0) 782 (13.7)
1-2 years 845.1 (19.8) 292.1 (18.3) 9786 (20.7) 97.3(17.0)
3-5 years 22782 (53.3) 890.7 (55.9) 26226 (55.5) 284.0 (49.8)
Mother’s age, n (%) <0.001 0.464
15-24 13793 (29.0) 343.0(19.6) 1345.9 (28.5) 154.2 (27.0)
25-34 2393.3(50.3) 946.9 (54.0) 24206 (51.2) 286.8 (50.3)
35-44 983.8 (20.7) 462.0 (26.4) 9582 (20.3) 129.7 (22.7)
Mother’s parity, n (%) 0435 0.594
1 686.0 (14.4) 2255(129) 672.7 (14.2) 90.3 (15.8)
2 884.9 (18.6) 320.2(183) 868.6 (184) 112.0(19.6)
3 821.0(17.3) 316.3(18.1) 838.1(17.7) 943 (16.5)
4+ 2364.6 (49.7) 889.9 (50.8) 2345.2 (49.6) 274.1 (48.0)
Mother’s age at first birth, n (%) <0.001 0.035
15-24 4202.6 (88.4) 1441.7 (82.3) 41935 (88.8) 488.1 (85.5)
25-34 537.1(11.3) 297.1(17.0) 516.2 (10.9) 81.6 (14.3)
35-44 16.8 (0.4) 13.1(0.7) 14.9(0.3) 09(0.2)
Mother’s education, n (%) <0.001 0.793
None 1233.0(25.9) 151.8(8.7) 12783 (27.1) 1474 (25.8)
Primary 15633 (32.9) 6034(3 4) 1557.5(33.0) 184.8 (324)
Secondary 17013 (35.8) 0(46.5) 1635.0 (34.6) 200.6 (35.2)
Tertiary 2589 (5.4) 181 8(1 4) 253.8(54) 379 (6.6)
Mother’s occupation, working, n (%) 3282.5 (69.0) 1180.8 (67.4) 0.273 3265.6 (69.1) 357.0(62.6) 0.005
Mother’s marital status, n (%) 0014 0.689
Never married 4794 (10.1) 2144(12.2) 406.3 (8.6) 55.8(9.8)

Previously Married 367.2(7.7) 122.0 (7.0) 305.0 (6.5) 364 (6.4)
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Table 1 (continued)
Characteristic Mothers Children
All mothers Overweight p-value All children Overweight  p-value
mothers children
Currently lives with partner 3909.8 (82.2) 14154 (80.8) 4013.3 (84.9) 4786 (83.9)
Mother’s religion, n (%) <0.001 0.046
Christianity 3261.8 (68.6) 1398.0 (79.8) 3191.1 (67.5) 4223 (74.0)
Islam 1326.1 (27.9) 3(18.1) 1353.5(28.6) 1279 (224)
African religion and others 168.5 (3.5) 376(2.1) 180.0(3.8) 20.5(3.6)
Mother’s media exposure, Yes, n (%) 2590.8 (54.5) 1340.2 (76.5) <0.001 2530.2 (53.6) .0 (55.4) 0.649
Mother’s nutrition status, n (%) <0.001 0.001
Underweight 2933 (6.2) 0.0 (0.0) 2725(6.5) 34(0.7)
Normal weight 27113 (57.0) 0.0 (0.0) 2360.5 (56.5) 267.3(51.9)
Overweight 11256 (23.7) 11256 (64.2) 1002.8 (24.0) 160.7 (31.2)
Obese 626.3 (13.2) 626.3 (35.8) 544.7 (13.0) 83.2(16.2)
Child’s nutrition status, n (%) 0.001 <0.001
Underweight 9(5.1) 485 (3.1) 223.0(4.7) .0 (0.0)
Normal weight 3475.8 (82.7) 1257.1(81.1) 3931.0(83.2) .0 (0.0)
Overweight 328.8(7.8) 1722 (11.1) 365.1(7.7) 365.1 (64.0)
Obese 185.8 (4.4) 71.7 (4.6) 205.6 (4.4) 205.6 (36.0)

Example of table interpretation for the “Child’s nutrition status, n (%)” variable. In the mothers’ column (file), 212.9 (5.1%), 3475.8 (82.7%), 328.8 (7.8%), 185.8 (4.4%)
of all mothers have children who are underweight, normal weight, overweight, obese, respectively, while 48.5 (3.1), 1257.1 (81.1), 172.2 (11.1), 71.7 (4.6) of overweight
mothers have children who are underweight, normal weight, overweight, obese, respectively. In the children’s column (file), 223.0 ( 4.7), 3931.0 (83.2), 365.1 ( 7.7),
205.6 (4.4) of all children are underweight, normal weight, overweight, obese, respectively, while 0.0 (0.0), 0.0 (0.0), 365.1 (64.0), 205.6 (36.0) of overweight children

are underweight, normal weight, overweight, obese, respectively

overweight, while being older, having a working mother,
or having no religion other than Christianity were nega-
tively associated with being overweight. Therefore, resid-
ing in urban areas was associated with a higher likelihood
of being overweight in mothers (aOR=4.18, 95%CI
[3.11, 5.63]) but not in children. Mothers from wealthier
households were more likely to be overweight than those
from the poorest households. Specifically, the odds of
being overweight were higher for mothers in the middle
(aOR=3.96, 95%CI [2.86, 5.5]), richer (aOR=6.97, 95%CI
[4.92, 9.86]), and richest (aOR=8.39, 95%CI [5.77, 12.21])
households, as compared to the poorest. In contrast,
household wealth was not associated with being over-
weight in children. The odds of being overweight were
higher for mothers with three (aOR=1.68, 95%CI [1.23,
2.29]) and four or more children (aOR=1.94, 95%CI [1.4,
2.68]) as compared to those with one child, but parity
was not associated with overweight in children. Regard-
ing a child’s age, the study found that children aged 1-2
years (aOR=0.49, 95%CI [0.35, 0.69]) and 3-5 years
(aOR=0.58, 95%CI [0.44, 0.77]) had a lower likelihood
of overweight as compared to children aged 0—6 months,
but child’s age was not associated with overweight in
mothers. Children whose mothers were overweight had a
higher likelihood of being overweight (aOR=1.88, 95%CI
[1.46, 2.42]) than those whose mothers were not over-
weight. Mothers working had a lower likelihood of being
overweight in children (aOR=0.66, 95%CI [0.52, 0.84])
compared to those who were not working. However,
maternal working status was not associated with being

overweight in mothers. Only religion was jointly associ-
ated with maternal overweight (aOR: 0.71%*[0.56,0.91])
and child overweight (aOR 0.67*[0.5,0.91]), and the asso-
ciations were in the same direction.

Table 2 Mixed effect analysis of determinants of over-
weight among mothers and children in Cameroon.

Discussion

Main findings

In this secondary data analysis, we tracked the correlates
of overweight shared by mothers and children in Cam-
eroon. The study adds to just a few that have separately
explored mother and child overweight but offers results
that inform overweight control in both mothers and chil-
dren. We found that many known environmental and
sociodemographic factors were positively associated with
maternal overweight, including urban residence, higher
household wealth, higher education, parity and being a
Christian. On the other hand, childhood overweight was
positively correlated only with older children, overweight
in mothers, mothers’ occupation, and mothers being
Christians. Therefore, apart from religion which affected
mother and childhood overweight, there was no other
factor jointly affecting maternal childhood overweight.
However, most factors affecting mothers’ overweight
affected childhood overweight indirectly through mater-
nal overweight.
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Table 2 Mixed effect analysis of determinants of overweight among mothers and children in Cameroon
Mothers Children
Characteristic Model Model 1 Model 2 Model 3 Model Model 1 Model 2 Model 3
(reference) 0 aOR[95%Cl] aOR[95%Cl] aOR[95%Cl] 0 aOR[95%CI] aOR[95%ClI] aOR[95%Cl]
Fixed effects
Household size (<2
people)
3-5 0.47[0.24,0911* 0.54[0.27,1.07] 0.59[0.15,2.31] 0.37[0.09,1.65]
>6 0.67[0.35,1.3] 0.63[0.31,1.24] 0.6[0.15,2.36] 0.38[0.09,1.68]
House head’s gender, female 1.22[0.99,1.51] 1.09[0.88,1.36] 1.1[0.84,1.44] 0.92[0.67,1.25]
(male)
House head's age (15-24 years)
25-34 1.7710.89,3.5] 1.09[0.54,2.19] 1.55[0.7,3.43] 1.38[0.58,3.27]
35-44 2.69[1.35,5.34]* 1.27[0.63,2.57] 1.53[0.69,3.39] 1.34[0.56,3.23]
45-54 2.17[1.08,4.371* 1.19[0.58,2.43] 1.62[0.71,3.66] 1.68[0.69,4.09]
55+ 1.95[0.97,3.92] 1.18[0.58,2.41] 1.46[0.65,3.31] 1.25[0.51,3.06]
Residence, urban (rural) 491[3.8,6.35]* 4.18[3.11,5.63]* 0.93[0.71,1.22] 0.79[0.56,1.11]
Wealth Index (poorest)
Poorer 2.48[1.86,3.32]* 2.45[1.8,3.33]* 1.33[0.95,1.86] 1.19[0.86,1.66]
Middle 4.01[2.96,5.44]* 3.96[2.86,5.5]* 1.13[0.79,1.61] 1[0.69,1.45]
Richer 7.75[5.65,10.64]* 6.9714.92,9.86]* 1.18[0.82,1.69] 0.97[0.66,1.44]
Richest 94[6.81,12.98]* 839[5.77,12.211* 1.15[0.79,1.66] 1.08[0.7,1.67]
Responsible for purchases
(Mother alone)
Mother and someone 0.9[0.67,1.22] 0.94[0.69,1.27] 0.69[0.47,1] 0.8[0.54,1.19]

Partner or someone
else
Child’s sex, girl (boy)
Child's age (0-6
months)

6-12 months

1-2 years

3-5 years
Mother's age (15-24
years)

25-34

35-44
Mother’s education
(none)

0.61[0.46,0.83]*

Primary
Secondary
Tertiary

Mother’s occupation, working
(Not working)
Mother's religion
(Christianity)

Islam

African religion and
others

Mother's media exposure, Yes
(No)
Mother’s parity (1)

2

3

4+

Mother’s age at first birth
(15-24years)

2.14[1.71,2.671*
3.31[2.44,4.5]*

2.87[2.17,3.791*

3.29[2.42,447]*

5.03[3.2,7.93]*
[

0.93[0.77,1.11]*

0.89[0.7,1.13]
0.56[0.34,0.91]*

2.8%[2.25,3.5]*
1.18[0.89,1.56]

1.62[1.2,2.19]*
1.65[1.22,2.24]*

0.83[0.61,1.13]

1.68[1.33,2.12)*
24[1.74331]*

1.96[1.48,2.617*
1.64[1.19,2.271*
1.64[1.01,2.671*
1[0.83,1.21]

0.71[0.56,0.91]*
0.59[0.36,0.971*

1.42[1.13,1.78]*

1.24[0.93,1.65]

1.68[1.23,2.297*
1.94[1.4,2.68]*

0.74[0.51,1.07]

0.85[0.57,1.27]

0.86[0.7,1.05] 0.86[0.7,1.05]

0.87[0.6,1.25]
0.51[0.36,0.717*
0.58[0.44,0.771*

0.86[0.6,1.24]
0.49[0.35,0.691*
0.58[0.44,0.771*

1.09[0.81,1.46]
1.38[0.93,2.06]

1.08[0.8,1.46]
1.33[0.88,2.01]

1.16[0.85,1.59]  1.2[0.87,1.67]

[ ]

11[0.78,1.58]  1.17[0.8,1.71]
1 33[0 77,229]  1.44[0.79,2.62]
0.67[0.53,0.84]* 0.66[0.52,0.84]*
0.7[052,0.93]*  0.67[0.5,0.91]*
1[0.58,1.71] 0.95[0.55,1.64]

1.01[0.78,1.32]  1.01[0.78,1.32]

1.04[0.73,1.48]
1[0.68,1.47]
0.97[0.66,1.43]

1.05[0.73,1.5]
1.02[0.69,1.5]
0.94[0.63,141]
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Table 2 (continued)
Mothers Children

Characteristic Model Model 1 Model 2 Model 3 Model Model 1 Model 2 Model 3
(reference) 0 aOR[95%Cl] aOR[95%Cl] aOR[95%Cl] 0 aOR[95%Cl] aOR[95%Cl] aOR[95%(Cl]
Fixed effects

25-34 1.26[0.95,1.66]  1.31[0.98,1.74] 1.12[0.8,1.58] 1.15[0.81,1.63]

35-44 436[1.1,17.23]* 3.25[0.8,13.16] 0.2[0.01,3.23] 0.16[0.01,2.79]
Mother’s overweight, 1.8[141,231]*  1.88[1.46,2.42]*
Yes (No)
Random effects

PSU standard 134 0.88 0.94 0.86 0.85 0.85 0.84 0.84
deviation

ICC 0.35 0.19 0.21 0.19 0.18 0.18 0.18 0.18
Model information and
fitness

Number of clusters 428 428 428 428 428 428 428 428

Number of 4644 4644 4644 4644 4531 4531 4531 4531
observations

AIC 50039 4624.7 4659.0 4469.6 31514 31698 30525 3068.9

Pseudo-R? (fixed 0 0.23 0.19 0.31 0 0.01 0.03 0.04
effects)

Pseudo-R? (total) 035 0.38 0.36 043 0.19 0.19 0.21 0.21

Exponentiated coefficients, 95% confidence intervals in brackets, aOR adjusted Odds Ratios, Cl Confidence Interval, * p<0.05, PSU Primary Sampling Unit, ICC Intra-

Class Correlation, AIC Akaike’s Information Criterion

Study strengths and limitations

The strength of this study relies on the use of a recent
nationally representative dataset, which was collected
through standardised procedures. We also used appro-
priate multilevel regression techniques to isolate risk fac-
tors. However, the study has limitations that should be
considered when interpreting the results. We assessed
only the overweight correlates available in the DHS data-
set. These were not comprehensive because the survey
was not designed to evaluate overweight risk factors.
Other potential unobserved correlates, such as those
related to physical activity, food environment and diet,
and genetics, could improve our model fit and provide
a complete picture of overweight correlates in the pop-
ulation. Secondly, our data and analysis were limited to
children and women to the exclusion of adolescents and
men, who are also important in understanding the NCD
risk profile in the population. The third area of concern is
that our analysis was limited to one country, highlighting
an important risk factor that might be very context-spe-
cific and needs multiple context analyses for a compre-
hensive list of correlates. Finally, we used BMI to measure
obesity which has known limitations for measuring indi-
vidual risks of obesity; however, it has acceptable validity
for population-level risks.

Interpretation of findings

The finding that over a third of mothers in Cameroon
were overweight or obese is concerning, as this indicates
a high prevalence and underscores the urgent need for
comprehensive and targeted interventions to address the

growing burden of overweight and obesity in Cameroon,
both among mothers and children. This finding is con-
sistent with previous research in sub-Saharan Africa that
has shown an increase in the prevalence of overweight
and obesity among women of reproductive age, rang-
ing from 15% (Ghana) to 36% (South Africa) [23]. Simi-
lar to adults, children are also affected by the overweight
problem. The 12% of under-five overweight and obesity
observed in Cameroon falls within the range reported
for Sub-Saharan Africa: 8% (Cameroon) to 16% (South
Africa) [24].

Sociodemographic predictors of overweight among
mothers and children are different. Only religion affected
both groups, with being Muslim having a protective
effect. There is no clear evidence in the literature to sug-
gest that Muslims are less likely to be overweight com-
pared to Christians or other religions, but possible
explanations for this association could include dietary
restrictions, physical activity patterns, and cultural atti-
tudes towards body weight [25]. For instance, the Islamic
religion has specific dietary restrictions, such as abstain-
ing from consuming pork and alcohol and eating health-
ily [26], which may contribute to a lower risk of obesity
and overweight. Certain cultural practices among Mus-
lim populations, such as daily prayers that involve physi-
cal movements, may also promote physical activity and
thus contribute to a lower risk of obesity and overweight.
One religious practice directly associated with weight
profile is fasting. Its practice, especially by healthy indi-
viduals or those with cardiovascular disease, generally
shows favourable associations with lower cholesterol and
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weight status [27]. Still, the effects of such practices on
children are unclear, and evidence suggests that individu-
als revert to their pre-fasting weight within one month
after the fasting period [28, 29]. A further look at the
data showed that underweight was highly prevalent in
the Muslim group than in other religions. This informa-
tion may suggest a general undernutrition problem in the
Muslim group, leading to fewer people crossing into the
overweight band. While there are other possible expla-
nations for the weight profile differences by religion, it is
important to note that this relationship is complex and
likely influenced by many factors beyond religion alone
and those considered here. Future research should inves-
tigate the mechanisms underlying the possible associa-
tion between religion and being overweight. Nonetheless,
this finding indicates that religion must be considered
when designing NCD control programs that address
overweight mothers and children since, in some cases,
the focus will be on addressing undernutrition. More-
over, religion helps illustrate the double burden of malnu-
trition in the country.

We know that the Muslim religion is dominant in
Northern Cameroon, where the prevalence of under-
weight is higher [10] compared to Southern Cameroon
where overweight and obesity prevalences are higher
[10]. The northern population is largely made up of
the Fulani/Fulbe/Bororos, who are physically active as
nomads, and their diets have much milk and fewer carbo-
hydrates compared to Southern Cameroon, which could
explain the strong but possible confounding correlation
between overweight and religion. This geographical vari-
ation is supported by the cluster-level variation (ICC) of
19% and 18% in mothers and children, respectively, albeit
at a micro-level. This finding suggests that factors oper-
ating at the individual level, such as religion, diet, and
cultural attitudes, as discussed earlier, may also exert an
aggregate influence at the community level. It is conceiv-
able that elements or ideologies associated with commu-
nal livelihood contribute to this observed phenomenon
[30]. Furthermore, alternative explanations warrant con-
sideration, including community-level factors like food
security, exposure to media and nutrition education, dis-
parities in healthcare accessibility, and ethnic attributes.
Exploring these factors in greater depth through further
research will provide a comprehensive understanding
of the intricate interplay between individual and com-
munity-level determinants in the context of overweight
among women and children.

Given the high prevalence and burdens associated with
childhood overweight and obesity, the current findings
prompt careful exploration of other mechanisms linked
to childhood overweight. Genetic or biological mecha-
nisms could provide alternative explanations [31, 32], but
the question remains to what extent in this population.
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Exploring other study designs that integrate life course
approaches in providing plausible explanations could be
helpful. For example, our analysis did not consider the
birth weight of children. It would have been essential to
see how birth weight predicts overweight with time. This
reinforces the need for a life course or trends analysis to
understand these factors. Population cohorts are rare in
Cameroon. Establishing such cohorts can complement
well-designed and representative cross-sectional stud-
ies in holistically understanding how socioeconomic and
biological factors interact to predispose or protect one
from becoming overweight. Additionally, older children
had lesser prevalence overweight compared with younger
children. Literature on child’s age and overweight/obe-
sity studies is conflicting, with studies reporting higher
overweight prevalence in older children [33] and others
reporting the reverse [34]. The conflicting observation
has been attributed to possible measurement error or
rapid crossing of growth channels by infants [34].

Correlates of maternal overweight in the present study
are consistent with findings from other studies. Women
with medium education and wealth are the most sus-
ceptible to weight gain [35]. Daran and Levasseur [35]
noted that the burden of overweight or obesity in sub-
Saharan Africa tends to shift from the most educated
women to women with intermediate levels of education.
They observed a similar shift in the female BMI distribu-
tion with respect to household wealth indicators. These
shifts are consistent with the nutrition transition theory
[36, 37], in which the burden of obesity moves from the
most privileged individuals to the least privileged indi-
viduals but first transits through intermediate social
groups, in parallel with economic development and the
rise of obesity. The social shift described in previous
studies reveals the urgent need to adapt health programs
and anti-obesity actions in a context where both hunger
and overweight coexist and affect specific social groups
differently. An urban residence is inextricably linked
to higher education and wealth, but the urban environ-
ment has other challenges that fuel overweight. Urban
areas often have greater availability of high-calorie foods
and fewer opportunities for physical activity [38]. Several
studies have indicated that parity is a risk factor in mater-
nal overweight and obesity [39-41]. A study of Danish
women showed a 7.2% increase in overweight and obe-
sity and a 16.4% increase in obesity alone for pregnant
women with higher parity [42]. One possible explanation
is the physiological changes that occur during pregnancy
and childbirth. Pregnancy leads to weight gain, and the
body undergoes hormonal changes that can affect metab-
olism and fat storage. With each successive pregnancy,
these changes may accumulate, making it more challeng-
ing for women to lose the extra weight gained during
pregnancy.
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Finally, the findings highlight the significant impact of
a mother’s overweight status and working status on the
development of overweight in children. Maternal over-
weight status has been identified as a critical risk fac-
tor for childhood overweight and obesity [43], and the
association between maternal working status and over-
weight is consistent with evidence suggesting that work-
ing mothers may have less time and resources to prepare
healthy meals and engage in physical activity with their
children [44].

Implications of findings

Our study not only highlights the usefulness of DHS data
in monitoring and evaluating NCD risk factors in LMICs
but also underscores the need for the DHS programme
to extend and routinise anthropometric measures in men
to improve the assessment of the country’s NCD risk
profiles. By including men in anthropometric measure-
ments, we can gain a more comprehensive understand-
ing of the prevalence and distribution of overweight and
obesity and their risk factors, enabling more targeted
interventions.

Our study also highlights the heightened risk of over-
weight in Christian communities to both mothers and
children. This finding emphasises the need for tailored
interventions that consider the community type in pre-
venting overweight and its associated health conse-
quences. To effectively reduce the burden of overweight
and obesity, it is crucial for policymakers and public
health officials to consider implementing evidence-based
interventions that address the specific needs of moth-
ers and children in various settings, including urban and
rural areas, different socioeconomic backgrounds, and
different stages of family development.

By implementing such interventions, we can target
the complexity and diversity of factors influencing over-
weight prevalence, ultimately improving the health out-
comes of mothers and children. This includes addressing
barriers to healthy eating and physical activity, promot-
ing nutrition education and awareness, ensuring equita-
ble access to healthcare services, and fostering supportive
environments that encourage healthy lifestyle choices.

Conclusion

This paper identified religion as the only overweight
correlate shared by mothers and children in Cameroon,
with the Muslim faith associated with protective effects
in both groups. While multiple other social, economic
and demographic factors, such as age, household wealth,
education, and parity, showed a significant association
with maternal overweight, the only other factors associ-
ated with child overweight were the child’s age, maternal
occupation, and maternal overweight status. Therefore,
most variation in childhood overweight is not directly
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explained by many of the observed determinants of
maternal overweight but indirectly through maternal
overweight. Including unobserved factors such as physi-
cal activity, dietary, and genetic characteristics would
produce a more comprehensive picture of overweight
risk profiles and shared correlates in mothers and chil-
dren. Additionally, including fathers’ risk profiles would
also improve the image, and we recommend the system-
atic anthropometric measurements of men in DHS stud-
ies. Extending this analysis to similar contexts would
show specificity and expose unexpected findings.
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