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Abstract: Sub-Saharan Africa (SSA) is experiencing an increasing prevalence of young children being
overweight and obese. Many feeding and physical activity-related behaviours are established at
home during preschool years, yet the precise factors that contribute to preschool overweight and
obesity have not been fully elucidated. This review aims to identify factors in the home environment
associated with overweight and or obesity in preschool children in SSA. Ovid MEDLINE, EMBASE,
CINAHL, Scopus, Web of Science, Africa Journals Online (AJOL) and the African Index Medicus
databases were systematically searched for qualitative and quantitative studies published between
2000 and 2021. Eleven studies (ten quantitative, one qualitative) met the inclusion criteria. Overall,
the results highlight the paucity of studies exploring factors in the home environment associated with
overweight and obesity in preschool children in Sub-Saharan Africa. The home food environment
and maternal BMI appear to be important factors associated with overweight and obesity in preschool
children; however, the information for all other factors explored remains unclear due to the lack
of evidence. For successful obesity prevention and treatment interventions to be developed, more
research in this area is required to understand how different aspects of the home environment
contribute to overweight and obesity in preschool Sub-Saharan African children.

Keywords: preschool; obesity; overweight; Sub-Saharan Africa; home environment

1. Introduction

The dual burden of malnutrition, defined as the co-existence of overweight, obesity and
undernutrition, is an ever-increasing problem in adults and paediatric groups in developing
countries at the individual level through to the population level [1]. Undernutrition is a
persisting problem in low- and middle-income countries, and over the last decade, many
nutrition programs have focused on undernutrition. However, obesity is now a problem in
low- and middle-income countries due to rapid urbanisation and economic development [2].
According to the World Health Organization, in Africa the number of preschool children
under the age of five who are overweight has increased by around 24% since 2000 [3].
Population-level data demonstrate that the combined prevalence of overweight and obesity
in Sub-Saharan African preschool children is approximately 6.8% [4], a public health crisis
that is expected to worsen in the absence of successful population-wide interventions and
government policies.

Children with excess bodyweight are more likely to have excess bodyweight in adult-
hood [5,6] and therefore increased likelihood of developing associated noncommunicable
diseases [7]. Moreover, evidence suggests that children who are overweight and obese are
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more likely to report psychological ill health and stigmatising behaviours compared with
individuals of normal weight [8,9].

The aetiology of obesity is complex involving interaction between biological, social,
environmental and economic factors [10]. The home environment, particularly in the early
years, plays a key role in promoting or discouraging health-related behaviours in children
and therefore provides a focal point for targeting interventions for overweight and obesity.
Young children spend a large proportion of their time in the home, where they consume the
majority of their meals [11,12]. Given that parents and caregivers are likely to share meals
and engage in physical activity and screen-based sedentary activities together, children’s
behaviours are often associated with behaviours of parents and caregivers [13–17].

In a recent systematic review, Kininmonth et al. [18] used a conceptual model of the
“obesogenic” home environment originally proposed by Gattshall et al. [19] and modified
by Schrempft et al. [20] to examine the relationship between the home environment and
adiposity in children less than 12 years old. Their findings demonstrated that the home
media environment, notably greater access to electronic devices, was most consistently
associated with excess adiposity in children, with less consistent findings for the home food
and physical activity environments.

For the purpose of the current review, we further expanded this conceptual model
of the “obesogenic home environment” [20] to include other potential important socioe-
conomic and sociodemographic influences on energy balance (Figure 1). Socioeconomic
and sociodemographic factors such as household income and wealth status, maternal
education and maternal BMI are factors with the capacity to influence food intake, physical
activity and sedentary behaviours [20,21]. In higher-income countries, social gradients
are observed for weight status and diet quality, with less affluent populations being more
predisposed to developing overweight and obesity and consuming less nutrient-dense
and more energy-dense diets compared with higher-income populations [22–25]. Similar
patterns for physical activity [26] and sedentary screen time activity in children were also
observed [14]. Importantly, mothers are often the primary caretakers of children in SSA
and are responsible for the purchasing, preparation and allocation of food in the home
environment [27]. Maternal characteristics such as maternal education [28,29] and house-
hold demographics such as household size were previously associated with poor infant
and young child feeding practices in Africa [30], with the potential for these to extend
throughout the preschool years. Further, cultural beliefs surrounding feeding practices and
perceived child size are also implicated in infant and child feeding [31]. A recent system-
atic review and meta-analysis, including studies from 79 international settings reported
significantly increased odds of childhood overweight or obesity for mothers who were
overweight and obese [32].

It is currently unknown to what extent the home environment is associated with over-
weight and obesity in preschoolers in SSA, thus hindering the development of successful
interventions for the prevention and treatment of paediatric excess adiposity. Therefore,
the aim of this systematic review is to explore which aspects of the modified obesogenic
home environment model are associated with overweight and obesity in preschool children
in SSA.
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Figure 1. Adapted conceptual model of the obesogenic home environment [20]. Added components:
Sociodemographic and socioeconomic factors.

2. Materials and Methods

The review was conducted according to the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P) 2020 guidelines [33] and was registered
with PROSPERO (CRD42020220314). A mixed-methods approach was used to gather and
summarise the evidence (qualitative and quantitative) for this review. This method was
preferred for its usefulness and unique value in providing the completeness and contextual
understanding of complex topics in public health studies [34,35], such as those relating to
the home environment of preschool children. An adapted and expanded version of the
home environment model [20] was employed to guide reporting of the study outcomes.

2.1. Literature Search

An initial search strategy was developed to scope the extent of the available literature
and to identify synonyms related to the population (preschoolers in SSA) and outcomes
(overweight and obesity) of interest. By using that initial search strategy, a scoping search
was conducted in Ovid MEDLINE (Supplementary Materials). The results of that scoping
search were used to test and refine the search strategy for a comprehensive search of the
literature in seven electronic databases (Ovid MEDLINE, EMBASE, CINAHL, Scopus,
Web of Science, Africa Journals Online (AJOL) and the African Index Medicus). A com-
plete list of search terms for all databases is provided in the supplementary information
(Supplementary Materials) for this review. Search terms in the search strategy included
those related to preschool, overweight, obesity and Sub-Saharan Africa, and combined
with Boolean operators for the literature published in English between 1 January 2000 and
31 December 2021. It was decided a priori to restrict the search to studies published from
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2000 to reflect the increase in the prevalence of child obesity in Africa from that time [36–38].
Searches were conducted in March 2022. The reference lists of studies that were selected
were also screened for the other potentially relevant literature that may have been missed.
The outputs of the comprehensive searches were transported into Mendeley (version 1.19.5)
for deduplication.

2.2. Selection of Studies

Studies identified from the literature search were screened to ascertain their relevance
after duplicates were removed. Only published and accessible studies/papers were con-
sidered. Studies were first filtered for relevance by one reviewer (ALK), by title and then
by abstract, in accordance with inclusion/exclusion criteria (Table 1). Studies focusing on
preschool children aged two to six years old were selected for inclusion. At around the
age of two years, children become more independent eaters, are more likely to display
food neophobia [39], become more food fussy [40] and begin to respond to external food
cues in the environment [41,42], compared with younger children. Due to potential dif-
ferences in eating behaviours, studies focusing on children younger than two years old
were excluded from the current review. Studies were included if age-specific data could be
extracted. Key primary outcomes are factors in the modified obesogenic home environment
model (Figure 1) that are associated with overweight/obesity in preschool sub-Sharan
African children. A sample of relevant abstracts (10%) was independently reviewed and
verified by two authors (SJC, RA) to eliminate selection bias. Three authors (ALK, RA, JC)
independently screened all potentially relevant full texts, and the final decision on article
inclusion/exclusion was made by consensus. Any discrepancies were overseen by a fourth
reviewer (SJC).

Table 1. Inclusion and exclusion criteria for studies that were included in the review.

Component of Research Question Inclusion Criteria Exclusion Criteria

Population

Studies focused on preschool children aged
2–6 years of age, attending nursery or

kindergarten schools, or their parents/caregivers.
Studies where age-specific data could

be extracted.

Studies conducted among infants and children
aged below 2 years and those above 6 years

Studies that included children with diagnosed
eating/feeding disorders or long-term illnesses

Child age not reported

Exposure

Included any measurements of components of
the home environment (e.g., socioeconomic

status, food security, dietary diversity, parent
feeding styles/practices)

Studies conducted in healthcare or
school settings

Context Conducted in a Sub-Saharan African country
Studies conducted outside the Sub-Saharan
Africa region, for example, those including

African immigrants resident in Europe

Outcome Reported on overweight and obesity
among preschoolers

Nutritional status, overweight or obesity was
studied as a predictor of other outcomes such

as infections, cognitive behaviour or illness
Nutritional status was measured based on the

daily consumption of micronutrients
Studies that measured and reported solely on

other forms of nutritional status such as
“underweight”, “wasting”, “stunting” or
individual-level “stunting with obesity”

Studies that measured overweight and obesity
as an outcome among Sub-Saharan

preschoolers but did not measure any
associations with any component of the home

environment, e.g., prevalence studies of
obesity and overweight among

Sub-Saharan preschoolers
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Table 1. Cont.

Component of Research Question Inclusion Criteria Exclusion Criteria

Study design Cross-sectional or cohort studies

Case studies, case series, case-control studies
or trials

Systematic or Narrative Reviews
Grey literature

Non-English language publications
Conference abstracts/paper with no full text

2.3. Assessment of Study Quality

The quality of studies was independently assessed and collectively verified by three
authors (ALK, RA, JC), using the Joanna Briggs Institute (JBI) critical appraisal checklists for
cross-sectional [43] and qualitative studies [44]. The JBI checklist for cross-sectional studies
assesses study quality based on eight criteria, including bias, confounding, the validity of
measurement of exposures and the outcome and the validity of methods of analyses. The
checklist for qualitative studies assesses study quality based on 10 criteria, including the
congruity of philosophical perspective, congruity of research methodology with different
aspects of the data and research question, researcher influence on study outcome and
analysis approaches. For this review, each criterion was assigned a score of 1, with a maxi-
mum score of 8 indicating the highest quality of evidence for quantitative studies, 3–5 for
medium quality and 0–2 for low quality; for qualitative studies, a score of 8–10 represented
a high-quality study, 5–7 for medium-quality studies and 0–4 for low-quality studies.

2.4. Data Extraction

The main outcome of all included primary studies was overweight or obesity among
SSA preschoolers. Data were extracted from the studies that met the review inclusion
criteria. ALK used a data extraction form to extract key data, which was verified by a
second reviewer (SJC). Relevant information extracted was the publication year, author(s),
country of origin of the study, study design, population, setting, methods and key findings.

2.5. Data Synthesis

Data were analysed by first grouping all home environment variables into themes,
guided by the home environment framework (Figure 1). These themes represented the
physical and social aspects of the home food environment, the home physical activity
environment and the home screen/media environment, as well as other relevant measures
of the home environment that were adopted for this review. After grouping these mea-
sures of exposure, the direction of the evidence relating to the home environment and
obesity/overweight among SSA preschoolers was examined based on the results or main
findings from the included primary studies.

3. Results

The search yielded a total of 2174 studies. Seven hundred and eight duplicates
were removed (Figure 2). Title and abstract screening of the remaining 1466 studies
further eliminated 1451 studies. Thus, 15 full-text papers were assessed for eligibility.
Three studies were further excluded for not meeting the age requirements for the study
population [4,45,46] and one for not having an appropriate study design [47]. A total
of 11 full-text studies, comprising 10 quantitative studies and 1 qualitative study, were
included in this review (Tables 2 and 3).
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3.1. Study Characteristics

The included studies were published between 2005 and 2020. The eleven studies that
were found were conducted in six Sub-Saharan African countries (Ethiopia—3 [48–50],
Kenya—2 [51,52], Nigeria—2 [53,54], South Africa—2 [55,56], Cameroon—1 [57] and
Ghana—1 [58]). The 11 studies included 10 cross-sectional quantitative studies [48–55,57,58]
and one qualitative study [56]. Overall, all studies contributed 4857 participants, with
the sample size of individual studies ranging from 16 to 1495. The qualitative study in-
cluded parents of preschoolers aged 3–5 years [56]. Six of the eleven studies included in
the review measured child dietary intake within the home environment [48–50,53,57,58].
Three of the eleven studies included in this review explored the home physical activity
environment [48,50,58], and three studies explored the home media environment [48,52,53].
With regards to socioeconomic and sociodemographic variables, three studies [51,57,58]
examined the relationship between the BMI of mothers and overweight and obesity. Six
studies reported on compositely measured household wealth index or SES scores based
solely on the possession of pre-specified household assets [48,50,51,54,57,58], while two
studies reported on ownership of specific assets such as TVs or computers [52] or a car [49].
Eight studies investigated maternal education [48–52,55,57,58]. Six studies explored the
employment status of mothers/caregivers [48–50,52,55,57]. Six studies explored the rela-
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tionship between household size [48–51,55,57], and one study explored the relationship
between location (rural/urban) and overweight and obesity [51]. The impact of parental
perception of their child’s body weight on overweight or obesity was explored in two
studies [56,57]. In all studies, overweight and obesity were defined using the World Health
Organization growth standards [59] (Overweight: BMI ≥ 85 to ≤95 centiles, and obesity:
BMI ≥ 95 centiles). The study characteristics and a summary of the findings are presented
in Tables 2 and 3.

Table 2. Characteristics and study quality of studies included in the review.

Study Author(s) Year Country Study
Design Sample Sample Age Total

Sample Size
Study

Quality

Gewa [51] 2009 Kenya CS 1 Children 3–5 years 1495 High
Okoye et al. [53] 2015 Nigeria CS 1 Children 2–5 years 220 High
Sorrie et al. [48] 2017 Ethiopia CS 1 Children 3–5 years 500 High
Wolde et al. [50] 2014 Ethiopia CS 1 Children 3–5 years 358 High

Tadesse et al. [49] 2017 Ethiopia CS 1 Children 3–6 years 462 High
Senbanjo et al. [54] 2007 Nigeria CS 1 Children 0–5 years * 270 High

Said-Mohamed et al. [57] 2009 Cameroon CS 1 Children 2–5 years 165 Medium
Kumordzie et al. [58] 2019 Ghana CS 1 Children 4–6 years 889 High

Mamabolo et al. [55] 2005 South
Africa CS 1 Children 3 years 162 Medium

Klingberg et al. [56] 2020 South
Africa

Qualitative
study

Parents of
preschoolers
(3–5 years)

3–5 years 16 High

Wandia et al. [52] 2014 Kenya CS 1 Children 3–6 years 320 Low
1 CS—Cross-sectional Study. * data for children with overweight/obesity was available for children aged 2–5 years old.
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Table 3. Summary of findings of studies included in the review.

Study Author(s) Home Environment Variables
Studied (Exposure) Exposure Measures/Tools of Measurement Summary of Studies

Gewa et al. [51] Maternal BMI BMI (kg/m2)
Increase in maternal BMI is significantly associated with an increase in

obesity/overweight among preschoolers (maternal overweight: OR = 1.83,
95% CI: 1.2, 2.81), maternal obesity: OR = 2.12, 95% CI (1.11, 4.07)).

Maternal Education
Researcher-defined categories of Education
level (No school/preschool, primary school,

secondary school, post-secondary)

Increasing maternal education is significantly associated with an increase
in obesity/overweight among preschoolers; maternal attainment of
primary school (OR = 1.79, 95% CI: 1.09, 2.93) and secondary school

(OR = 1.91, 95% CI: 1.05, 3.45). No significant effect of post-secondary
levels of education (p > 0.05).

Socioeconomic status: Household
wealth index

Researcher-generated socioeconomic index
scores based on Principal

Component Analysis

No difference in household wealth index between children with
obesity/overweight and non-obese/non-overweight children (p > 0.05)

Household size Survey data
Increasing household size is inversely associated with obesity/overweight
among preschoolers. 7% reduction in odds of overweight/obesity with

each additional person (p < 0.05)

Household location Survey data: rural versus urban living
A higher percentage of preschool children with overweight or obesity
lived in urban areas compared to rural areas (21.83% (SE 2.83) versus

14.85% (SE1.15), p < 0.01)

Okoye et al. [53] Daily consumption of
sugar-sweetened beverages

Researcher-defined categories (>1 bottle in
2 days, ≤1 bottle in 2 days)

Increased consumption of sugar-sweetened beverages is significantly
associated with an increase in obesity/overweight among preschoolers

(crude OR = 18.98, 95% CI: 7.6, 47.40). Out of those children
consuming > 1 bottle in 2 days, 88.46% had overweight/obesity

(Chi2 = 55.34, p < 0.001).

Daily total screen time Researcher-defined categories (>1 h of TV,
≤1 h of TV)

No association between daily screen time (more than an hour or less) and
obesity/overweight among preschoolers (p > 0.05).

Food type
Researcher-defined categories

(fruits/vegetables; grains, cereals,
fried/fatty foods)

Increased consumption of fried/fatty foods is significantly associated
with an increase in obesity/overweight among preschoolers (Crude

OR = 2.16, 95% CI: 1.01, 4.61). Out of those children consuming more fatty
foods, 28% were overweight/obese compared to 15.28% who were of

normal weight (Chi2 = 3.97, p < 0.05).
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Table 3. Cont.

Study Author(s) Home Environment Variables
Studied (Exposure) Exposure Measures/Tools of Measurement Summary of Studies

Sorrie et al. [48] Maternal education Researcher-generated, Structured
interviewer-administered questionnaire

Children of highly educated mothers were less likely to be overweight or
obese. Children of mothers with secondary education were 65% less likely
to be overweight and obese compared with children from mothers with

no formal education (AOR = 0.35, 95% CI: 0.12, 0.96).

Food consumption pattern Food Frequency Questionnaire
(FFQ)/past week

Increased consumption of sweet foods is significantly associated with
overweight and obesity in preschoolers. Preschoolers who consumed

sweet foods were 2.69 times more likely to be overweight/obese
compared with children who did not consume sweet foods (AOR = 2.69,

95% CI: 1.21, 5.98).

Dietary diversity Dietary Diversity Score (DDS) (low, medium,
high)/past 24 h

High dietary diversity is significantly associated with overweight/obesity
among preschoolers. Preschool children with high dietary diversity scores

were 3.73 times more likely to be overweight or obese compared with
those with low dietary diversity scores (AOR = 3.73, 95% CI: 1.15, 12.54).

Physical activity WHO Global Physical Activity Questionnaire
(GPAQ)/past week/month

Physical activity components of the GPAQ measured but results were not
reported as a predictor of overweight/obesity in preschool children

Daily total screen time WHO Global Physical Activity Questionnaire
(GPAQ)/past week/month

Watching TV > 2 h/day is significantly associated with an increase in
overweight/obesity among preschoolers (AOR = 4.01, 95% CI: 2.22, 7.28).

Socioeconomic status Questionnaire; Possession or ownership of
specified household assets

SES was not significantly associated with overweight or obesity among
preschoolers (p > 0.05)

Parental/caregiver employment Questionnaire: Housewife, private, merchant,
government employee, other Variable measured, but no association reported in results

Household size Questionnaire Variable measured, but no association reported in results

Wolde et al. [50] Socioeconomic status
Researcher-generated, Structured

interviewer-administered questionnaire;
based on the possession of household assets

Preschool children with wealthier parents are approximately 3.5 times
more likely to be overweight/obese than those with parents with low SES

(AOR = 3.51, 95% CI: 1.30, 9.50).

Food frequency consumption Food Frequency Questionnaire
(FFQ)/past month

Consumption of ice-cream (AOR = 3.84, 95% CI: 1.62, 7.09), sweet foods
(AOR = 6.36, 95% CI: 1.88, 12.33) and fast foods (AOR = 8.69, 95% CI: 1.11,
13.50) is significantly associated with obesity/overweight compared with

children who do not consume these foods.
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Table 3. Cont.

Study Author(s) Home Environment Variables
Studied (Exposure) Exposure Measures/Tools of Measurement Summary of Studies

Dietary diversity Dietary Diversity Score (DDS) (low, medium,
high)/past 24 h

High dietary diversity is significantly associated with an increase in
obesity/overweight among preschoolers (AOR = 3.48, 95% CI: 1.50, 8.10).

Physical Activity Level WHO Global Physical Activity Questionnaire
(GPAQ)/past week/month

No significant association between total physical activity measures and
obesity/overweight among preschoolers (p > 0.05)

Maternal education Researcher-generated, Structured
interviewer-administered questionnaire Variable measured, but no association reported in results

Maternal employment Researcher-generated, Structured
interviewer-administered questionnaire Variable measured, but no association reported in results

Household size Researcher-generated, Structured
interviewer-administered questionnaire Variable measured, but no association reported in results

Tadesse et al. [49] Socioeconomic status: ownership of
family car

Researcher-generated, Structured
interviewer-administered questionnaire

Ownership of a family car is significantly associated with an increase in
obesity/overweight among preschoolers (AOR = 3.43, 95% CI: 1.02, 11.49)

Dietary diversity Dietary Diversity Score (DDS) (poor,
medium, high)

High dietary diversity is significantly associated with an increase in
obesity/overweight among preschoolers (AOR = 5.12, 95% CI: 1.42, 18.47).

Household size Researcher-generated, Structured
interviewer-administered questionnaire

Family size of less than five is associated with overweight and obesity in
preschool children (AOR = 4.76, 95% CI: 1.84, 12.31).

Maternal education Researcher-generated, Structured
interviewer-administered questionnaire Variable measured, but no association reported in results

Maternal employment Researcher-generated, Structured
interviewer-administered questionnaire Variable measured, but no association reported in results

Senbanjo et al. [54] Socioeconomic status Researcher-generated, Structured
interviewer-administered questionnaire

No significant association between socioeconomic status and
obesity/overweight among 2–5-year-old children (p > 0.05)

Said-Mohamed et al. [57] Socioeconomic status: Household
economic index

Researcher-defined categories from PCA (low,
middle and high)

No significant association between household economic index and
overweight among preschoolers (p > 0.05)

Food frequency consumption Adapted Food Frequency Questionnaire
(FFQ)/past month

No significant association between food frequency and overweight among
preschoolers (p > 0.05)
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Table 3. Cont.

Study Author(s) Home Environment Variables
Studied (Exposure) Exposure Measures/Tools of Measurement Summary of Studies

Perception of child’s height
and weight

Researcher-defined categories; Weight grades
(very thin, thin, average, fat, plump) and

height grades (very short, short, average, tall,
very tall)

Under-evaluation of child body weight by mothers is significantly
associated with overweight among preschoolers (OR = 6.52, 95% CI: 2.34,
18.09). 79.5% of mothers of preschoolers with overweight underestimated

their child’s weight

Dietary diversity Dietary Diversity Score (DDS)/past 24 h No difference in dietary diversity between overweight and
non-overweight children (p > 0.05)

Maternal education Interviewer-administered Questionnaire Maternal education is not associated with overweight in preschool
children (p > 0.05)

Maternal employment Interviewer-administered Questionnaire No association of maternal employment status with childhood
overweight (p > 0.05)

Household size Interviewer-administered Questionnaire No significant differences in the number of household members between
overweight and normal-weight preschoolers (p > 0.05)

Maternal BMI BMI (kg/m2)
No significant differences in maternal BMI between overweight and

normal-weight children (p > 0.05)

Kumordzie et al. [58] Dietary pattern Food Frequency Questionnaire
(FFQ)/past week

No significant association between snacking or cooked food dietary
patterns and obesity/overweight among preschoolers (p > 0.05)

Physical Activity ActiGraph wGT3X-BT triaxial
Accelerometry/1-week period

No significant association between physical activity and
obesity/overweight among preschoolers when the model adjusted for sex

since male children had higher levels of physical activity and lower
percentage of body fat (p > 0.05)

Maternal BMI BMI (kg/m2)
An increase in maternal BMI is significantly associated with an increase in

child fatness among preschoolers (standardised β = 0.10 (95% CI)
(0.04, 0.16)

Maternal Socioeconomic status

Open Data Kit (ODK) (version 1.4.7)
software-administered questionnaire

(open-source software downloadable from
https://getodk.org/, accessed on

6 January 2022)

No significant direct association between maternal education or maternal
household asset score and obesity/overweight among preschoolers

(p > 0.05)

https://getodk.org/
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Table 3. Cont.

Study Author(s) Home Environment Variables
Studied (Exposure) Exposure Measures/Tools of Measurement Summary of Studies

Maternal education Years spent in education No significant direct association between maternal education and
obesity/overweight among preschoolers (p > 0.05)

Mamabolo et al. [55] Maternal occupational status
Researcher-developed,

interviewer-administered
structured questionnaire

Having a working mother was significantly associated with overweight
among preschoolers (OR = 17.87, 95% CI: 8.24, 38.78)

Housing structure
Researcher-developed,

interviewer-administered
structured questionnaire

The type of house of residence (traditional mud, brick or shack) was not
significantly associated with overweight among preschoolers (p > 0.05)

Household size
Researcher-developed,

interviewer-administered
structured questionnaire

No significant association between household size and overweight in
preschool children (p > 0.05)

Maternal education
Researcher-developed,

interviewer-administered
structured questionnaire

Maternal education was not significantly associated with overweight
among preschoolers (p > 0.05)

Klingberg et al. [56] Parental Perceptions of
Childhood Obesity Semi-structured in-depth interviews

Parents of preschoolers had varied perceptions of child body size and
weight which were unrelated to health, e.g., comparisons and differences
in appearances to peers or weight stigma. Three themes represented the

perceptions of parents about their child’s weight, and these included
“Growing Differently”, “The Right Way to Be”, “Weight is not Health”

Wandia et al. [52] Socioeconomic status: Household
possession of TV

Researcher-developed,
interviewer-administered
structured questionnaire

Possession of a TV in the household is associated with obesity in
preschool children (Chi2 = 7.15, p = 0.006)

Household ownership of a computer
Researcher-developed,

interviewer-administered
structured questionnaire

Possession of a computer in the household is associated with overweight
(Chi2 = 3.95, p = 0.047) and obesity in preschool children (Chi2 = 7.12,

p = 0.008)

Mother’s education level Primary, secondary, college or no
education categories

Maternal education is significantly associated with obesity in preschool
children (Chi2 = 20.4, p = 0.005). This factor was not entered into the

logistical regression model by the authors

Parental occupation status
Researcher-developed,

interviewer-administered
structured questionnaire

Obesity among preschoolers is associated with paternal occupation
(Chi2 = 14.68, p = 0.002)

BMI—body mass index; FFQ—food frequency questionnaire; OR—odds ratio; CI—confidence interval; AOR—adjusted odds ratio; SES—socioeconomic status.
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3.2. Quality Appraisal

No study was excluded based on the quality of evidence. However, studies with low
quality were interpreted with caution. Eight studies were of high quality [48–51,53,54,56,58],
two were of medium quality [55,57] and one was of low quality [52] (Table 3). In six of the
eleven studies [48,50–52,55,57], the most frequent issues that compromised study quality
were related to the non-disclosure or inadequate consideration of confounding. In the
studies by Wandia et al. (2014), Okoye et al. (2015) and Senbanjo et al. (2007) [52–54], the
exposure of interest was not measured using standard tools that have been validated for
use in this age group across different geographical locations. Table 2 provides a summary
of the quality of all studies that were included in this review.

3.3. Measures of the Home Environment and Overweight/Obesity among SSA Preschoolers
3.3.1. Home Food Environment

Of the 11 included studies, 6 studies [48–50,53,57,58] with a total sample size of
2593 preschoolers measured child dietary intake within the home environment. Of these six
studies, four [48–50,57] measured food intake using standard or adapted Food Frequency
Questionnaires (FFQs) and dietary diversity scores (DDSs). The remaining two studies
reported on child food consumption using unvalidated or novel methods of measurement,
such as the evaluation of different dietary patterns by factor analysis [58] or researcher-
defined classification of food types [53]. Four of the six studies that measured child food
intake (comprising 1540 of the 2593 preschoolers) reported that the consumption of sugar-
sweetened foods and beverages and increased dietary diversity are related to an increase in
overweight and obesity among SSA preschoolers [48–50,53]. Two of the six cross-sectional
studies [57,58] made up of 1053 preschoolers found no associations between dietary intake
measured by food frequency, dietary diversity or dietary patterns and child BMI: (Table 3).

3.3.2. Home Physical Activity Environment

Physical activity in the home environment was measured in 3 of the 11 studies in-
cluded in this review [48,50,58]. When comprising 1747 preschoolers, physical activity
was subjectively measured using the GPAQ in two studies [48,50] and objectively by ac-
celerometry in one study [58]. No association was established between child physical
activity or physical inactivity and obesity or overweight among SSA preschoolers [50,58].
Sorrie et al. [48] reported descriptive statistics for the GPAQ; however, these data were not
used to explore the association with overweight/obesity: (Table 3).

3.3.3. Home Media/Screen Time Environment

The home media environment was explored in three studies [48,52,53]. Daily screen
time access was evaluated in two studies, with a combined sample size of 720 preschool-
ers [48,53]. Screen time was measured in the studies as >1 h/day [53] or >2 h/day [48]. In
their study, Sorrie et al. [48] found that 3–5-year-old urban preschoolers in Ethiopia who
spent more than 2 h a day watching television or playing games were four times more
likely to be overweight or obese compared to those who spent less than 2 h. Conversely,
Okoye et al. [53] reported that a minimum screen time of one hour per day was not associ-
ated with overweight/obesity among 2–5-year-old Nigerian preschoolers. An exposure of
>2 h/day rather than an exposure of >1 h/day was shown to be associated with overweight
and obesity among SSA preschoolers. Wandia [52] assessed the availability but not the
duration of use of computers/TV in the home and reported an association between the
ownership of a computer/TV with obesity among preschoolers: (Table 3).

3.4. Household Sociodemographic and Socioeconomic Factors
3.4.1. Household Income and Wealth Status

There was no unifying and standard definition of household SES across all the se-
lected studies. Of the 11 selected studies, 6 reported on compositely measured household
wealth index or SES scores based solely on the possession of pre-specified household
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assets [48,50,51,54,57,58]. Compositely measured household wealth indices/asset scores
were grouped as either tertiles [48,50,57] (e.g., low, middle/medium and high) or quin-
tiles [51,54] (e.g., 1st, 2nd, 3rd, 4th and 5th). One study [58] measured household SES using
asset scores without assigning them to any SES categories. One study by Wolde et al. [50]
reported that children who were categorised in the high socioeconomic status tertiles were
3.5 times more likely to be overweight or obese compared to low socioeconomic status
tertiles. There was no association between compositely measured SES (based on the pos-
session of household assets) and overweight and obesity among SSA preschoolers in all
other studies.

Although household assets were commonly evaluated as a composite measure in most
studies, two studies reported a positive and significant association between the ownership
of particular household assets, i.e., a family car [49] or a TV/computer [52] and excessive
weight gain among SSA preschoolers: (Table 3).

3.4.2. Maternal Body Mass Index

Three studies [51,57,58] examined the relationship between the BMI of mothers and
overweight and obesity among a total of 2549 SSA preschoolers. All studies measured the
BMI of mothers using the standard methodology of a height-corrected weight score (kg/m2).
One study measured body fatness of children using the deuterium method [58], while
the remaining two studies [51,57] measured overweight and obesity among preschoolers
using standard BMI-for-age scores. Two studies [51,58] reported an association between
maternal BMI and overweight and obesity among SSA preschoolers. Gewa et al. [51] report
that maternal overweight and obesity are associated with increased odds of childhood
overweight. Similarly, Kumordzie et al. [58] reported a significant association between
maternal BMI and child percentage body fat. However, Said-Mohammed et al. [57] reported
no significant difference in maternal BMI between children of normal weight and those
overweight: (Table 3).

3.4.3. Maternal Education

Eight studies investigated the association of the level of education of mothers/caregivers
with overweight or obesity among SSA preschoolers [48–52,55,57,58]. Five studies [49,50,55,57,58]
found no association or did not report any association between the level of formal education
of mothers/caregivers and overweight and obesity among SSA preschoolers. For example,
Mamabolo et al. [55] reported that a maternal education of either primary, secondary or higher
(post-secondary education) was not associated with weight gain among 162 3-year-old rural
South African preschoolers. In the Wolde et al. [50] and Tadesse et al. [49] studies, it was unclear
whether maternal education was considered in the analysis since maternal education was mea-
sured but not discussed in the results. Although the majority of studies reported no association
between maternal education and child overweight or obesity, three studies [48,51,52] did report
an association, although the results are conflicted. Wandia et al. [52] reported that maternal
education is a significant factor associated with child obesity but not overweight. However,
despite this being identified as a significant predictor, this was not entered into the fi-
nal logistic regression. This paper was deemed low quality, and the results should be
interpreted with caution. The study by Sorrie et al. [48] demonstrated that the odds of
having a child who was overweight or obese were reduced by 65% if mothers had attained
secondary education. On the other hand, Gewa [51] showed that compared to mothers
with no education, attaining primary or secondary education was positively associated
with a 72% to 91% increase in the odds of having an overweight child: (Table 3).

3.4.4. Occupational/Employment Status

Six studies of the 11 included studies in this review explored the occupation or em-
ployment status of mothers/caregivers [48–50,52,55,57]. Two of the six studies reported
that preschool children of working parents [52,55] were more likely to be overweight or
obese compared with children of non-working caregivers. In their study of 162 South
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African three-year-old children, Mamabolo et al. [55] reported that having a working
mother increased the risk of being overweight by 17.87 times. Similarly, Wandia et al. [52]
reported an association between paternal occupational status and obesity in preschool
children; however, paternal occupation was not a significant predictor of obesity when
entered into the logistic regression. This study was deemed low quality, and the results
should be interpreted with caution. No relationship was reported for all other studies
(Table 3) [48–50,57].

3.4.5. Household Size

Six studies measured household size [48–51,55,57]. Two of these studies measured
this variable but did not report its association with overweight and/or obesity in preschool
children [48,50]. Two out of six studies [49,51] demonstrated that larger household family
sizes reduced the risk of overweight and obesity in preschool children. Tadesse et al. [49],
in their study of Ethiopian preschool children, reported that children living in a household
of less than five were more likely to be overweight or obese compared to those living in
a family containing five or more members. Similarly, Gewa [51] reported that Kenyan
preschoolers living in large household sizes had lower odds of overweight and obesity.
A 7% reduction in odds of being overweight or obese was reported for each additional
household member. Mamabolo et al. [55] and Said-Mohammed et al. [57] reported no
significant differences in the number of household members between overweight and
normal-weight preschoolers: (Table 3).

3.4.6. Location: Urban Versus Rural Living

One study explored the relationship between location (rural/urban) and overweight
and obesity [51]. Gewa [51] reported that a significantly higher percentage of Kenyan
preschool children with overweight and obesity lived in urban areas, whilst a higher
percentage of children who were not overweight or obese lived in rural areas: (Table 3).

3.4.7. Parental Perception of Child Body Weight

Parental perception of a child’s body weight was identified as a relevant social aspect
of the home environment in two studies [56,57]. Evidence for this aspect of the home
environment was demonstrated in one qualitative study of the perceptions and attitudes
of parents of SSA preschoolers to overweight and obesity [56]. In this study, caregivers
often had varied perceptions of the body size and weight of their children, which were
unrelated to health. Examples of these perceptions included comparisons and differences
in appearances to their peers or the potential cultural stigma attached to weight gain only
when it was considered excessive. Similarly, the quantitative study by Said-Mohamed
et al. [57] reported that mothers who underestimated their child’s weight were more likely
to have a child with overweight or obesity.

4. Discussion

The aim of the current review was to explore which aspects of the modified obeso-
genic home environment model are associated with overweight and obesity in preschool
children in Sub-Saharan preschool children. Eleven studies from six Sub-Saharan countries
were identified, including ten quantitative papers and one qualitative paper. Overall, the
results demonstrate that the home food environment, through the types of foods offered
to preschoolers, and sociodemographic factors, through maternal BMI, are key aspects
contributing to overweight and obesity among SSA preschoolers. The media home envi-
ronment, physical activity and household socioeconomic status (income, education and
employment) were not identified as factors associated with preschool overweight and
obesity in the current review.
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4.1. Home Food Environment

The evidence from this review suggests that dietary intake plays an important role
in the development and maintenance of overweight and obesity in preschool children. In
the current review, four out of six studies reported an association between dietary intake
and overweight and obesity among SSA preschoolers [48–50,53]. Specifically, these studies
found that an increased intake of fried/fatty foods [53], fast foods [50], sweet foods [48,50]
and sugar-sweetened drinks/beverages [53] were associated with overweight and obesity
among the population of 2–6-year-old preschoolers. These findings are consistent with those
reported in other studies [60–62] that have shown that the consumption of energy-dense
and nutrient-poor foods is associated with weight gain in children. In our review, Mezie-
Okoye et al. [53] reported an association between the consumption of sugar-sweetened
beverages and an increased likelihood of overweight or obesity in 2–5-year-old Nigerian
urban preschoolers. Sorrie et al. [48] also found that those who were frequently offered
sweet, high-energy dense foods at home were 2–3 times more likely to be overweight/obese
compared to those who were not offered these foods. Wolde et al. [50] also demonstrated
that 3–5-year-old urban Ethiopian children who were offered ice cream and sweet foods at
home were 4 to 7 times more likely to be overweight and obese, respectively, compared to
those who did not. Those who were frequently offered fast foods were also 8–9 times more
likely to develop overweight and obesity compared to those who were not.

Contrary to evidence of an inverse relationship between dietary diversity and excessive
weight gain in many “western” or developed countries [63], our review showed that
increased dietary diversity was associated with overweight and obesity in children [37–39].
Specifically, Sorrie et al. [48] demonstrated that the likelihood of becoming overweight
and obese was 3–4 times higher for 3–5-year-old urban Ethiopian preschoolers with a high
dietary diversity score than those with a low dietary diversity score. Wolde et al. [50] also
showed that children with a high dietary diversity score were 3–4 times more likely to
be overweight or obese. This finding was also confirmed in the Tadesse et al. [49] study,
which also demonstrated that 3–6-year-old Ethiopian preschoolers with a high dietary
diversity were five times more likely to be overweight or obese. This unexpected finding
may reflect overconsumption of certain food groups over other food groups, such as the
consumption of more processed high-energy dense, nutrient-poor foods over fruits and
vegetables. There are also suggestions that even though dietary diversity scores may be
high among some child populations, the overconsumption of certain foods over others
may reflect cultural or seasonal dietary patterns [64]. This finding may also be the result of
the consumption of large portion sizes of different food groups, a feature that the dietary
diversity score assessment from these studies may not have captured, as suggested by
Sorrie et al. (2017) [48].

Despite the majority of studies demonstrating an association between food consump-
tion and overweight and obesity, two studies did not show this association [57,58]. In their
study, Kumordzie et al. [58] reported that a dietary snacking pattern or one consisting
mainly of home-cooked foods was not important in contributing to overweight/obesity
among Ghanaian preschoolers aged 4–6 years. Said-Mohamed et al. [57] also found that
dietary diversity scores for overweight and non-overweight 2–4-year-old Cameroonian
preschoolers were similar. One possible reason for this inconsistency could be the cross-
sectional nature of the studies identified. Obesity develops over time [65], and significant
weight gain over a protracted period of time may not always be detectable in a single snap-
shot of time. Moreover, for these studies, considerable variations exist in the measurement
tools and analysis of dietary intake. For example, the study by Kumordzie et al. [58] stated
that their dietary data collection tool was not designed specifically to capture the energy
density of meals served to children.

4.1.1. Home Physical Activity Environment

This review identified three studies that examined the role of the home physical activ-
ity environment [48,50,58]. Among these studies, Wolde et al. [50] measured the physical
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activity levels (classified as either low, moderate or high) of 3–5-year-old preschoolers in
urban Ethiopia using the Global Physical Activity Questionnaire (GPAQ) and found no
association between physical activity and overweight and obesity. Kumordzie et al. [58]
examined the physical activity of 4–6-year-old urban preschoolers in Ghana using ac-
celerometers and found that vector magnitude counts, which represent the intensity of
body movements, were not associated with adiposity when accounting for age and sex.

It was suggested in a recent review of the home environment and adiposity in children
that inconsistencies in the relationship between physical activity and child BMI are to be
expected, in part because of weaknesses in the tools that were used for the measurement of
physical activity in children [18]. However, despite the identified issues, further work is
required in the SSA context to further explore the relationship between physical activity
and body weight in young children. Sedentary behaviour can also be due to a lack of
access to outdoor spaces [66,67]. This was not explored in any of the identified papers in
the current review and would be an interesting area for future research, particularly in
urban-dwelling children with limited access to outdoor spaces. Further, the interaction
between the home media environment and physical activity in SSA children is unclear.

4.1.2. Home Media Environment

Only three studies were identified in the current review that explored the role of
the home media environment and excess weight in preschool children, though with in-
conclusive findings [48,52,53]. Sorrie et al. showed that a minimum screen time of two
hours per day was associated with an increased risk of overweight/obesity in 3–5-year-old
urban Ethiopian preschoolers [48]. Conversely, Okoye et al. [53] reported no association
between minimum screen time of one hour per day and risk of overweight/obesity among
2–5-year-old Nigerian preschoolers. When the availability of media devices such as televi-
sion and computers in the home environment was explored, an association with obesity
was observed in Kenyan preschool children aged 3–6 years old [52]. However, in that study,
only the access was measured and not the duration of exposure. It is likely that the overall
results are unclear due to the limited number of studies identified that focused specifically
on the home media environment. These current findings contrast with the recent system-
atic review by Kininmonth et al. [18], who reported that the home media environment,
specifically the access to electronic devices, was most consistently associated with excess
adiposity in children. Despite these inconsistencies, the home media environment is an
important area for future investigations in SSA if technology continues to diversify and
children start to gain access to media devices in the home environment.

4.2. Sociodemographic and Socioeconomic Factors
4.2.1. Maternal BMI

Evidence for the relationship between maternal BMI and childhood obesity reported in
two studies with the largest sample sizes showed a positive association [51,58], consistent
with findings from other studies [68,69]. Evidence from the Kenyan Demographic and
Health Survey of children aged 3–5 years [51] found that children who were overweight or
obese were approximately twice as likely to have mothers who were also overweight or
obese compared with children who had normal weight. Similarly, Kumordzie et al. [58]
reported a positive relationship between maternal and child BMI in Ghanaian 4–6-year-
olds, adjusting for age and sex. The relationship between maternal BMI and child over-
weight/obesity could result from the influence of non-genetic factors such as parental
modeling of feeding behaviour [70]. Behaviour is learned, and it is possible that obese and
overweight mothers exhibit obesogenic dietary patterns that children learn [70]. Moth-
ers who are overweight or obese may be more likely to consume high energy-dense and
less nutrient-dense foods themselves, resulting in these foods being more available and
accessible to children [12,71–74]. Obese mothers may also exert their influence on obesity
and feeding behaviour in children through feeding practices [70,75] such as restriction,
pressure to eat [76] or using food as a reward [77]. Since mothers are often the nutritional
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gatekeepers [27], more research is needed to explore the relationship between parental
body weight, dietary provision, parental feeding practices and styles, and child body
weight in the SSA context. Contrary to these findings, one study included in the review
by Said-Mohamed et al. [57] reported that mothers of overweight and non-overweight
children did not differ in terms of BMI. However, the sample sizes in this study are most
likely too small to detect any real differences between the study groups (n = 36 for mothers
of children with overweight and n = 37 for mothers of non-overweight children).

4.2.2. Household Income and Wealth Status

The evidence for the relationship between household income or wealth status and
excess weight among SSA preschoolers remains unclear. Wolde et al. [50] demonstrated that
3–5-year-old Ethiopian preschoolers in high SES households were 3–4 times more likely to
be overweight or obese, which is similar to findings from other studies that have shown that
higher-income households in developing countries are more likely to have children who are
overweight or obese [21]. Similarly, Tadesse et al. [49] and Wandia et al. [52] reported that
possession of a car and a tv/computer, respectively, are associated with overweight and
obesity in preschool children. However, the remaining included studies which included
some measure of income or wealth reported no association, suggesting that the income and
wealth status of households may not be reliable predictors of obesity and overweight among
preschool children in Sub-Saharan Africa [48,51,54,57,58]. This finding must, however, be
interpreted with caution since potential issues with the assessment/measurement of wealth
may account for this discrepancy. It has been suggested that the choice of household assets
and analyses methods for evaluating household wealth varies between studies and could
potentially obscure the wealth status of a household [78].

4.2.3. Maternal Education

Evidence suggests that excessive weight gain in children is associated with lower
levels of maternal education, as shown in studies conducted in Western countries [79,80],
with the assumption that this mediates the relationship between nutrition knowledge, the
mother’s perception of the child’s body weight, maternal feeding styles [81], maternal
feeding practices [82] and maternal modelling of nutrition and physical activity behaviour.
However, this association was not evidenced in our review. One study [51] reported that
higher maternal education is associated with increased odds of preschoolers being over-
weight, while another study [48] demonstrated the opposite effect, i.e., an increased odds
of overweight and obesity among SSA preschoolers with decreasing levels of education
among their mothers/caregivers. The remaining six studies [49,50,52,55,57,58] either did
not clearly report the results [49,50,52] or reported no notable relationships between the
level of formal education of mothers/caregivers and overweight and obesity among SSA
preschoolers [55,57,58]. These inconsistencies might be due to different study designs and
inconsistent reporting of results. Alternatively, these inconsistencies might suggest that
the distribution of maternal education levels may be similar across obese and non-obese
groups or that maternal education might not be a strong predictor of overweight or obesity
among SSA preschoolers.

4.2.4. Occupational/Employment Status

Most studies [48–50,57] included in this review did not report any relationship between
caregiver occupational status and overweight and obesity in preschool children. It is impor-
tant to note that three studies examined caregiver occupational or employment status but
did not explicitly report the association with overweight or obesity in the Section 3 [37–39].
However, two studies reported a relationship between parental occupational status and
child overweight and obesity [52,55]. The findings from the current review support the
recent work of Oddo et al. [83], who reported no association between maternal employment
and overweight in preschool children in low- and middle-income countries when data
across 45 LMICs were pooled. However, Oddo et al. [83] reported several interesting
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findings specific to SSA. For example, increased odds of overweight were associated with
formal maternal employment in Ghana and Kenya and increased odds of being overweight
were associated with informal maternal employment in Cameroon and Chad. It is unclear
why these inconsistencies occur. The general low prevalence of overweight and obesity in
some areas compared to others may be a factor. Oddo et al. reported that maternal educa-
tion moderated the association between employment status and childhood overweight and
obesity [83]. Children of formally employed mothers with higher education had higher
odds of being overweight compared to non-employed mothers who were highly educated.
Mixed results regarding this association are also observed in high-income countries, with
some studies from Europe reporting limited evidence [84] whilst others from the UK and
USA report a strong relationship [85,86].

The relationship between child weight, maternal/caregiver occupational status and
maternal education is complex and appears to be further related to other factors such as
socioeconomic status, cultural norms and values, access and availability of particular foods.
Future research would benefit from comprehensive consideration of related factors, some of
which were discussed in but not limited to those in the current review. For example, access
to childcare, type of work carried out, working hours and the number of jobs parents have.

4.2.5. Household Size

Our findings with regard to the association between household/family size and
obesity in preschoolers were mixed with evidence reporting no association [55,57] and
evidence supporting a protective effect of larger families on the risk of overweight and
obesity [49,51]. The relationship between family size and risk of overweight/obesity was
previously reported in a 2014 review by Keino et al. [87]. They suggested that increasing
numbers per household were associated with a reduced prevalence of overweight in young
children and adolescents due to increased competition for available food. A USA-based
study [88] reported similar findings. Eating together as a family at home reduced maternal
work, and increased adult supervision of children are potential mechanisms through which
family size may be protective of childhood obesity [88]. Understanding how family size
may impact child overweight/obesity, specifically in SSA, is warranted.

4.2.6. Location: Urban Versus Rural Living

Evidence to support the association between location (urban versus rural) and over-
weight and obesity in urban preschool children were supported in our review [51]. Rapid ur-
banisation has previously been identified as a key driver of overweight and obesity [89,90].
Steyn et al. reported the prevalence of childhood overweight using the South African
National Food Consumption Survey; these data demonstrate that the highest prevalence
of overweight was observed in urban children and the lowest prevalence of overweight
in rural children living on farms [28]. However, a recent study by Madisse and Letamo
(2017) examined the prevalence of overweight in SSA females and reported that rural
African women were at increased or higher risk of being overweight or obese compared to
urban-dwelling women [91]. The authors noted that the simple dichotomy of urban/rural
living is insufficient to understand overweight in SSA and that the relation between weight
status and place of residence is highly complex, with many studies failing to take into
account household wealth [91].

4.2.7. Parental Perception of Child Body Weight

Qualitative evidence from this review suggests that culturally motivated perspectives
of body weight in Sub-Saharan Africa may be critical in influencing the food choices
and feeding practices of SSA parents and caregivers [92]. Parents of preschoolers had
varied perceptions of their child’s body size and body weight, which were unrelated to
health [56]. Excess weight was rarely reported as a concern, and parents rarely reported an
association between what their children ate and their child’s body weight. Excess weight
was only seen as a concern if it resulted in child immobility and the development of chronic
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diseases such as diabetes. Interestingly, despite the positive connotations of excess weight
being identified, the link between obesity stigma and bullying was discussed by some
participants: highlighting the key role played by parents in the home environment and
how they might influence body weight. Similarly, the current review provided evidence
that mothers who underestimate their child’s weight were more likely to have a child with
excess weight [57]. Very little is known about parental feeding practices and feeding styles
in the SSA context and how different social and cultural norms regarding eating behaviours
might impact the development of excess weight in young children.

4.3. Limitation of Study and Recommendations

Our review followed a rigorous approach, adhering to standard practices for accessing
and reporting research; however, there are some limitations that need to be acknowledged.
The studies identified represented data from 6 out of approximately 46 Sub-Saharan African
countries. Similarly, regional differences in the components of the modified home environ-
ment model were not explored in the current review and should be considered in future
investigations. All the studies that were identified were of a cross-sectional nature, limiting
the interpretation of the effect of home environment factors on child behaviour and weight
gain to a single point in time. Our review also identified only one qualitative study, limiting
our understanding of the depth of the relationship between the home environment and
childhood overweight and obesity. Finally, wide variations existed in the measurement
of key exposure variables such as food intake/dietary intake or physical activity, which
limited the aggregation of the data into a meta-analysis.

5. Conclusions

Overall, the results of the current review highlight the paucity of studies exploring
factors in the home environment associated with overweight and obesity in preschool
children in Sub-Saharan Africa. Important key contributors to overweight and obesity
identified in the current review include the home food environment and maternal BMI.
However, the evidence for all other factors explored is mixed and remains unclear. It is
important that further work is conducted in this under-researched area using standardised,
validated measures of important aspects such as food intake, physical activity, parental
feeding practices and styles. Longitudinal work would also help establish associations
over time. Until a strong evidence base is established, effective interventions cannot be
developed, thus highlighting the need for this critical work to be undertaken.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/nu14091706/s1, Search terms for all databases.

Author Contributions: A.L.K., R.A. and S.J.C. conceived the study and were involved in the design
of the work. A.L.K. conducted the literature search, and A.L.K., S.J.C., J.E.C. and R.A. screened the
search output to identify relevant studies. A.L.K., J.E.C. and R.A. assessed study quality. A.L.K. and
S.J.C. performed data extraction. Synthesis and analysis of the data were completed by A.L.K., G.I.S.,
S.J.C., A.L.K. and S.J.C. produced the first draft of the manuscript, with contributions from G.I.S.,
J.E.C. and R.A. All authors have read and agreed to the published version of the manuscript.

Funding: This study is one of the outputs of ALK’s PhD research, which was funded by the Ghana
Scholarships Secretariat. The views and opinions expressed therein are those of the authors and do
not necessarily reflect those of the Secretariat.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/nu14091706/s1
https://www.mdpi.com/article/10.3390/nu14091706/s1


Nutrients 2022, 14, 1706 21 of 24

References
1. Wells, J.C.; Sawaya, A.L.; Wibaek, R.; Mwangome, M.; Poullas, M.S.; Yajnik, C.S.; Demaio, A. The double burden of malnutrition:

Aetiological pathways and consequences for health. Lancet 2020, 395, 75–88. [CrossRef]
2. Drewnowski, A.; Popkin, B.M. The nutrition transition: New trends in the global diet. Nutr. Rev. 1997, 55, 31–43. [CrossRef]

[PubMed]
3. World Health Organisation. Obesity and Overweight. Available online: https://www.who.int/news-room/fact-sheets/detail/

obesity-and-overweight (accessed on 16 March 2022).
4. Gebremedhin, S. Prevalence and differentials of overweight and obesity in preschool children in Sub-Saharan Africa. BMJ Open

2015, 5, e009005. [CrossRef] [PubMed]
5. Herman, K.M.; Craig, C.L.; Gauvin, L.; Katzmarzyk, P.T. Tracking of obesity and physical activity from childhood to adulthood:

The Physical Activity Longitudinal Study. Int. J. Pediatr. Obes. 2009, 4, 281–288. [CrossRef] [PubMed]
6. Simmonds, M.; Llewellyn, A.; Owen, C.G.; Woolacott, N. Predicting adult obesity from childhood obesity: A systematic review

and meta-analysis. Obes. Rev. 2016, 17, 95–107. [CrossRef]
7. Wang, Y.C.; McPherson, K.; Marsh, T.; Gortmaker, S.L.; Brown, M. Health and economic burden of the projected obesity trends in

the USA and the UK. Lancet 2011, 378, 815–825. [CrossRef]
8. Latner, J.D.; Stunkard, A.J.; Terence Wilson, G. Stigmatized students: Age, sex, and ethnicity effects in the stigmatization of

obesity. Obes. Res. 2005, 13, 1226–1231. [CrossRef]
9. Lumeng, J.C.; Forrest, P.; Appugliese, D.P.; Kaciroti, N.; Corwyn, R.F.; Bradley, R.H. Weight status as a predictor of being bullied

in third through sixth grades. Pediatrics 2010, 125, e1301–e1307. [CrossRef]
10. Kopelman, P.; Jebb, S.A.; Butland, B. Executive summary: Foresight “tackling obesities: Future choices” project. Obes. Rev. 2007, 8

(Suppl. S1), 6–9. [CrossRef]
11. Tippett, K.S. Cleveland LE. Results From USDA’s 1994-96 Diet and Health Knowledge Survey; US Department of Agriculture,

Agricultural Research Service: Washington, DC, USA, 2001.
12. Nepper, M.J. Associations of the Home Food Environment with Eating Behaviors and Weight Status among Children and

Adolescents. J. Nutr. Food Sci. 2015, S12, 004. [CrossRef]
13. Wang, Y.; Beydoun, M.A.; Li, J.; Liu, Y.; Moreno, L.A. Do children and their parents eat a similar diet? Resemblance in child

and parental dietary intake: Systematic review and meta-analysis. J. Epidemiol. Community Health 2011, 65, 177–189. [CrossRef]
[PubMed]

14. Oude Groeniger, J.; De Koster, W.; Van Der Waal, J. Time-varying Effects of Screen Media Exposure in the Relationship between
Socioeconomic Background and Childhood Obesity. Epidemiology 2020, 31, 578–586. [CrossRef] [PubMed]

15. Fogelholm, M.; Nuutinen, O.; Pasanen, M.; Myöhänen, E.; Säätelä, T. Parent-child relationship of physical activity patterns and
obesity. Int. J. Obes. 1999, 23, 1262–1268. [CrossRef] [PubMed]

16. Olvera, N.; Smith, D.W.; Lee, C.; Liu, J.; Lee, J.; Kim, J.H.; Kellam, S.F. Comparing high and low acculturated mothers and physical
activity in Hispanic children. J. Phys. Act. Health 2011, 8 (Suppl. S2), S206. [CrossRef] [PubMed]

17. Dong, F.; Howard, A.G.; Herring, A.H.; Thompson, A.L.; Adair, L.S.; Popkin, B.M.; Aiello, A.E.; Zhang, B.; Gordon-Larsen, P.
Parent-child associations for changes in diet, screen time, and physical activity across two decades in modernizing China: China
Health and Nutrition Survey 1991-2009. Int. J. Behav. Nutr. Phys. Act. 2016, 13, 1–11. [CrossRef] [PubMed]

18. Kininmonth, A.R.; Smith, A.D.; Llewellyn, C.H.; Dye, L.; Lawton, C.L.; Fildes, A. The relationship between the home environment
and child adiposity: A systematic review. Int. J. Behav. Nutr. Phys. Act. 2021, 18, 1–20. [CrossRef]

19. Gattshall, M.L.; Shoup, J.A.; Marshall, J.A.; Crane, L.A.; Estabrooks, P.A. Validation of a survey instrument to assess home
environments for physical activity and healthy eating in overweight children. Int. J. Behav. Nutr. Phys. Act. 2008, 5, 1–13.
[CrossRef]

20. Schrempft, S.; Van Jaarsveld, C.H.M.; Fisher, A.; Wardle, J. The obesogenic quality of the home environment: Associations with
diet, physical activity, TV viewing, and BMI in preschool children. PLoS ONE 2015, 10, 1–17. [CrossRef]

21. Youfa, W.; Hyunjung, L.; Wang, Y.; Lim, H. The global childhood obesity epidemic and the association between socio-economic
status and childhood obesity. Int. Rev. Psychiatry 2012, 24, 176–188. [CrossRef]

22. Northstone, K.; Emmett, P.M. Dietary patterns of men in ALSPAC: Associations with socio-demographic and lifestyle characteris-
tics, nutrient intake and comparison with women’s dietary patterns. Eur. J. Clin. Nutr. 2010, 64, 978–986. [CrossRef]

23. Darmon, N.; Drewnowski, A. Contribution of food prices and diet cost to socioeconomic disparities in diet quality and health: A
systematic review and analysis. Nutr. Rev. 2015, 73, 643–660. [CrossRef] [PubMed]

24. Nelson, M. Childhood nutrition and poverty. Proc. Nutr. Soc. 2000, 59, 307–315. [CrossRef] [PubMed]
25. Craig, L.C.A.; McNeill, G.; MacDiarmid, J.I.; Masson, L.F.; Holmes, B.A. Dietary patterns of school-age children in Scotland:

Association with socio-economic indicators, physical activity and obesity. Br. J. Nutr. 2010, 103, 319–334. [CrossRef] [PubMed]
26. Johnson, L.; Toumpakari, Z.; Papadaki, A. Social gradients and physical activity trends in an obesogenic dietary pattern:

Cross-sectional analysis of the UK national diet and nutrition survey 2008–2014. Nutrients 2018, 10, 388. [CrossRef]
27. Berhane, H.Y.; Ekström, E.C.; Jirström, M.; Berhane, Y.; Turner, C.; Alsanius, B.W.; Trenholm, J. What influences urban mothers’

decisions on what to feed their children aged under Five—The case of addis ababa, Ethiopia. Nutrients 2018, 10, 1142. [CrossRef]
28. Steyn, N.P.; Labadarios, D.; Maunder, E.; Nel, J.; Lombard, C. Secondary anthropometric data analysis of the national food

consumption survey in South Africa: The double burden. Nutrition 2005, 21, 4–13. [CrossRef]

http://doi.org/10.1016/S0140-6736(19)32472-9
http://doi.org/10.1111/j.1753-4887.1997.tb01593.x
http://www.ncbi.nlm.nih.gov/pubmed/9155216
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://doi.org/10.1136/bmjopen-2015-009005
http://www.ncbi.nlm.nih.gov/pubmed/26700276
http://doi.org/10.3109/17477160802596171
http://www.ncbi.nlm.nih.gov/pubmed/19922043
http://doi.org/10.1111/obr.12334
http://doi.org/10.1016/S0140-6736(11)60814-3
http://doi.org/10.1038/oby.2005.145
http://doi.org/10.1542/peds.2009-0774
http://doi.org/10.1111/j.1467-789X.2007.00344.x
http://doi.org/10.4172/2155-9600.S12-004
http://doi.org/10.1136/jech.2009.095901
http://www.ncbi.nlm.nih.gov/pubmed/21051779
http://doi.org/10.1097/EDE.0000000000001210
http://www.ncbi.nlm.nih.gov/pubmed/32483068
http://doi.org/10.1038/sj.ijo.0801061
http://www.ncbi.nlm.nih.gov/pubmed/10643682
http://doi.org/10.1123/jpah.8.s2.s206
http://www.ncbi.nlm.nih.gov/pubmed/21918234
http://doi.org/10.1186/s12966-016-0445-z
http://www.ncbi.nlm.nih.gov/pubmed/27835960
http://doi.org/10.1186/s12966-020-01073-9
http://doi.org/10.1186/1479-5868-5-3
http://doi.org/10.1371/journal.pone.0134490
http://doi.org/10.3109/09540261.2012.688195
http://doi.org/10.1038/ejcn.2010.102
http://doi.org/10.1093/nutrit/nuv027
http://www.ncbi.nlm.nih.gov/pubmed/26307238
http://doi.org/10.1017/S0029665100000343
http://www.ncbi.nlm.nih.gov/pubmed/10946800
http://doi.org/10.1017/S0007114509991942
http://www.ncbi.nlm.nih.gov/pubmed/19835641
http://doi.org/10.3390/nu10040388
http://doi.org/10.3390/nu10091142
http://doi.org/10.1016/j.nut.2004.09.003


Nutrients 2022, 14, 1706 22 of 24

29. Pongou, R.; Ezzati, M.; Salomon, J.A. Household and community socioeconomic and environmental determinants of child
nutritional status in Cameroon. BMC Public Health 2006, 6, 1–19. [CrossRef]

30. Mamabolo, R.L.; Alberts, M.; Mbenyane, G.X.; Steyn, N.P.; Nthangeni, N.G.; Delemarre-van De Waal, H.A.; Levitt, N.S. Feeding
practices and growth of infants from birth to 12 months in the central region of the Limpopo Province of South Africa. Nutrition
2004, 20, 327–333. [CrossRef]

31. Karmacharya, C.; Cunningham, K.; Choufani, J.; Kadiyala, S. Grandmothers’ knowledge positively influences maternal knowledge
and infant and young child feeding practices. Public Health Nutr. 2017, 20, 2114–2123. [CrossRef]

32. Heslehurst, N.; Vieira, R.; Akhter, Z.; Bailey, H.; Slack, E.; Ngongalah, L.; Pemu, A.; Rankin, J. The association between maternal
body mass index and child obesity: A systematic review and meta-analysis. PLoS Med. 2019, 16, 1–20. [CrossRef]

33. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

34. Hong, Q.N.; Rees, R.; Sutcliffe, K.; Thomas, J. Variations of mixed methods reviews approaches: A case study. Res. Synth. Methods
2020, 11, 795–811. [CrossRef] [PubMed]

35. Cerigo, H.; Quesnel-Vallée, A. Systematic mixed studies reviews: Leveraging the literature to answer complex questions through
the integration of quantitative and qualitative evidence. Int. J. Public Health 2020, 65, 699–703. [CrossRef] [PubMed]

36. Onyango, A.W.; Jean-Baptiste, J.; Samburu, B.; Mahlangu, T.L.M. Regional Overview on the Double Burden of Malnutrition and
Examples of Program and Policy Responses: African Region. Ann. Nutr. Metab. 2019, 75, 127–130. [CrossRef]

37. Akparibo, R.; Abate, K.; Delany, A.B. A Review of School-Based Interventions Addressing the Health and Nutrition of School-Aged
Children in Sub-Saharan Africa (Unpublished); CLEAR-AA/World Food Programme: Johanesburg, South Africa, 2021.

38. Muthuri, S.K.; Francis, C.E.; Wachira, L.J.M.; LeBlanc, A.G.; Sampson, M.; Onywera, V.O.; Tremblay, M.S. Evidence of an
overweight/obesity transition among school-aged children and youth in Sub-Saharan Africa: A systematic review. PLoS ONE
2014, 9, e92846. [CrossRef] [PubMed]

39. Dovey, T.M.; Staples, P.A.; Gibson, E.L.; Halford, J.C.G. Food neophobia and “picky/fussy” eating in children: A review. Appetite
2008, 50, 181–193. [CrossRef]

40. Caton, S.J.; Blundell, P.; Ahern, S.M.; Nekitsing, C.; Olsen, A.; Møller, P.; Hausner, H.; Remy, E.; Nicklaus, S.; Chabanet, C.; et al.
Learning to eat vegetables in early life: The role of timing, age and individual eating traits. PLoS ONE 2014, 9, e97609. [CrossRef]

41. Reale, S.; Hamilton, J.; Akparibo, R.; Hetherington, M.M.; Cecil, J.E.; Caton, S.J. The effect of food type on the portion size effect in
children aged 2–12 years: A systematic review and meta-analysis. Appetite 2019, 137, 47–61. [CrossRef]

42. Borzekowski, D.L.G.; Robinson, T.N. The 30-second effect: An experiment revealing the impact of television commercials on food
preferences of preschoolers. J. Am. Diet. Assoc. 2001, 101, 42–46. [CrossRef]

43. Moola, S.; Munn, Z.; Tufanaru, C.; Aromataris, E.; Sears, K.; Sfetcu, R.; Currie, M.; Qureshi, R.; Mattis, P.; Lisy, K.; et al. Systematic
reviews of etiology and risk. In Joanna Briggs Institute Reviewer’s Manual; Munn, Z., Aromataris, E., Eds.; The Joanna Briggs
Institute: Adelaide, Australia, 2017.

44. Lockwood, C.; Munn, Z.; Porritt, K. Qualitative research synthesis: Methodological guidance for systematic reviewers utilizing
meta-aggregation. Int. J. Evid. Based Healthc. 2015, 13, 179–187. [CrossRef]

45. Tchoubi, S.; Sobngwi-Tambekou, J.; Noubiap, J.J.N.; Asangbeh, S.L.; Nkoum, B.A.; Sobngwi, E. Prevalence and risk factors of
overweight and obesity among children aged 6–59 months in Cameroon: A multistage, stratified cluster sampling nationwide
survey. PLoS ONE 2015, 10, 1–16. [CrossRef] [PubMed]

46. Sserwanja, Q.; Mutisya, L.M.; Olal, E.; Musaba, M.W.; Mukunya, D. Factors associated with childhood overweight and obesity in
Uganda: A national survey. BMC Public Health 2021, 21, 1–9. [CrossRef]

47. Mushonga, N.G.T.; Mujuru, H.A.; Nyanga, L.K.; Nyagura, S.; Musaka, N.; Dembah, R. Parental knowledge, attitudes and
practices regarding overweight among preschool children in rural Zimbabwe. Afr. J. Food Agric. Nutr. Dev. 2017, 17, 12775–12790.
[CrossRef]

48. Sorrie, M.B.; Yesuf, M.E.; GebreMichael, T.G. Overweight/Obesity and associated factors among preschool children in Gondar
City, Northwest Ethiopia: A cross-sectional study. PLoS ONE 2017, 12, e0182511. [CrossRef] [PubMed]

49. Tadesse, Y.; Derso, T.; Alene, K.A.; Wassie, M.M. Prevalence and factors associated with overweight and obesity among private
kindergarten school children in Bahirdar Town, Northwest Ethiopia: Cross-sectional study. BMC Res. Notes 2017, 10, 22.
[CrossRef]

50. Wolde, T.; Belachew, T. Prevalence and determinant factors of overweight and obesity among preschool children living in
Hawassa City, South Ethiopia: A double burden of disease. Ann. Nutr. Metab. 2015, 67, 313.

51. Gewa, C.A. Childhood overweight and obesity among Kenyan pre-school children: Association with maternal and early child
nutritional factors. Public Health Nutr. 2010, 13, 496–503. [CrossRef]

52. Wandia, F.B.; Ettyang, G.K.; Mbagaya, G. Prevalence of and factors associated with overweight and obesity among nursery school
children aged 3-6 years in Eldoret Municipality. Afr. J. Food Agric. Nutr. Dev. 2014, 14, 2057–2071. [CrossRef]

53. Okoye, M.M.M.; Hart, B.A.-. Overweight and Obesity among Preschool Children in Port Harcourt, Nigeria. Pakistan J. Nutr. 2015,
14, 209–213. [CrossRef]

54. Senbanjo, I.O.; Adejuyigbe, E.A. Prevalence of Overweight and Obesity in Nigerian Preschool Children. Nutr. Health 2007, 18,
391–399. [CrossRef]

http://doi.org/10.1186/1471-2458-6-98
http://doi.org/10.1016/j.nut.2003.11.011
http://doi.org/10.1017/S1368980017000969
http://doi.org/10.1371/journal.pmed.1002817
http://doi.org/10.1136/bmj.n71
http://doi.org/10.1002/jrsm.1437
http://www.ncbi.nlm.nih.gov/pubmed/32681590
http://doi.org/10.1007/s00038-020-01386-3
http://www.ncbi.nlm.nih.gov/pubmed/32494870
http://doi.org/10.1159/000503671
http://doi.org/10.1371/journal.pone.0092846
http://www.ncbi.nlm.nih.gov/pubmed/24676350
http://doi.org/10.1016/j.appet.2007.09.009
http://doi.org/10.1371/journal.pone.0097609
http://doi.org/10.1016/j.appet.2019.01.025
http://doi.org/10.1016/S0002-8223(01)00012-8
http://doi.org/10.1097/XEB.0000000000000062
http://doi.org/10.1371/journal.pone.0143215
http://www.ncbi.nlm.nih.gov/pubmed/26636970
http://doi.org/10.1186/s12889-021-11567-1
http://doi.org/10.18697/ajfand.80.16480
http://doi.org/10.1371/journal.pone.0182511
http://www.ncbi.nlm.nih.gov/pubmed/28787013
http://doi.org/10.1186/s13104-016-2308-8
http://doi.org/10.1017/S136898000999187X
http://doi.org/10.18697/ajfand.65.13125
http://doi.org/10.3923/pjn.2015.209.213
http://doi.org/10.1177/026010600701800408


Nutrients 2022, 14, 1706 23 of 24

55. Mamabolo, R.L.; Alberts, M.; Steyn, N.P.; Delemarre-van de Waal, H.A.; Levitt, N.S. Prevalence and determinants of stunting and
overweight in 3-year-old black South African children residing in the Central Region of Limpopo Province, South Africa. Public
Health Nutr. 2005, 8, 501–508. [CrossRef] [PubMed]

56. Klingberg, S.; van Sluijs, E.M.F.; Draper, C.E. The thing is, kids don’t grow the same: Parent perspectives on preschoolers’ weight
and size in Soweto, South Africa. PLoS ONE 2020, 15, e0231094. [CrossRef] [PubMed]

57. Said-Mohamed, R.; Allirot, X.; Sobgui, M.; Pasquet, P. Determinants of overweight associated with stunting in preschool children
of Yaoundé, Cameroon. Ann. Hum. Biol. 2009, 36, 146–161. [CrossRef] [PubMed]

58. Kumordzie, S.M.; Okronipa, H.; Arimond, M.; Adu-Afarwuah, S.; Ocansey, M.E.; Young, R.R.; Bentil, H.J.; Tamakloe, S.M.;
Oaks, B.M.; Dewey, K.G. Maternal and child factors associated with child body fatness in a Ghanaian cohort. Public Health Nutr.
2020, 23, 309–318. [CrossRef]

59. World Health Organisation. Child Growth Standards. Available online: https://www.who.int/tools/child-growth-standards
(accessed on 25 March 2022).

60. Brown, C.L.; Halvorson, E.E.; Cohen, G.M.; Lazorick, S.; Skelton, J.A. Addressing Childhood Obesity. Opportunities for
Prevention. Pediatr. Clin. N. Am. 2015, 62, 1241–1261. [CrossRef]

61. Poorolajal, J.; Sahraei, F.; Mohamdadi, Y.; Doosti-Irani, A.; Moradi, L. Behavioral factors influencing childhood obesity:
A systematic review and meta-analysis. Obes. Res. Clin. Pract. 2020, 14, 109–118. [CrossRef]

62. Porter, R.M.; Tindall, A.; Gaffka, B.J.; Kirk, S.; Santos, M.; Abraham-Pratt, I.; Gray, J.; Heckler, D.; Ward, W.L.; Tucker, J.M.; et al.
A Review of Modifiable Risk Factors for Severe Obesity in Children Ages 5 and Under. Child. Obes. 2018, 14, 468–476. [CrossRef]

63. Salehi-Abargouei, A.; Akbari, F.; Bellissimo, N.; Azadbakht, L. Dietary diversity score and obesity: A systematic review and
meta-analysis of observational studies. Eur. J. Clin. Nutr. 2016, 70, 1–9. [CrossRef]

64. Ruel, M.T. Operationalizing Dietary Diversity: A Review of Measurement Issues and Research Priorities. J. Nutr. 2003, 133,
3911S–3926S. [CrossRef]

65. Swinburn, B.A.; Sacks, G.; Lo, S.K.; Westerterp, K.R.; Rush, E.C.; Rosenbaum, M.; Luke, A.; Schoeller, D.A.; DeLany, J.P.;
Butte, N.F.; et al. Estimating the changes in energy flux that characterize the rise in obesity prevalence. Am. J. Clin. Nutr. 2009, 89,
1723–1728. [CrossRef]

66. Eisenberg, M.E.; Larson, N.I.; Berge, J.M.; Thul, C.M.; Neumark-Sztainer, D. The Home Physical Activity Environment and
Adolescent BMI, Physical Activity, and TV Viewing: Disparities Across a Diverse Sample. J. Racial Ethn. Health Disparities 2014, 1,
326–336. [CrossRef] [PubMed]

67. Maitland, C.; Stratton, G.; Foster, S.; Braham, R.; Rosenberg, M. A place for play? The influence of the home physical environment
on children’s physical activity and sedentary behaviour. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 1. [CrossRef] [PubMed]

68. Danielzik, S.; Langnäse, K.; Mast, M.; Spethmann, C.; Müller, M.J. Impact of parental BMI on the manifestation of overweight
5–7 year old children. Eur. J. Nutr. 2002, 41, 132–138. [CrossRef] [PubMed]

69. Williams, C.B.; MacKenzie, K.C.; Gahagan, S. The effect of maternal obesity on the offspring. Clin. Obstet. Gynecol. 2014, 57,
508–515. [CrossRef]

70. Thompson, A.L. Intergenerational impact of maternal obesity and postnatal feeding practices on pediatric obesity. Nutr. Rev.
2013, 71 (Suppl. S1), S55–S61. [CrossRef]

71. Wyse, R.; Campbell, E.; Nathan, N.; Wolfenden, L. Associations between characteristics of the home food environment and fruit
and vegetable intake in preschool children: A cross-sectional study. BMC Public Health 2011, 11, 1–10. [CrossRef]

72. Amuta, A.O.; Jacobs, W.; Idoko, E.E.; Barry, A.E.; McKyer, E.L.J. Influence of the Home Food Environment on Children’s Fruit
and Vegetable Consumption: A Study of Rural Low-Income Families. Health Promot. Pract. 2015, 16, 689–698. [CrossRef]

73. Vereecken, C.; Vereecken, C.; Haerens, L.; Haerens, L.; Maes, L.; de Bourdeaudhuij, I. The relationship between children’s home
food environment and dietary patterns in childhood and adolescence. Public Health Nutr. 2010, 13, 1729–1735. [CrossRef]

74. Couch, S.C.; Glanz, K.; Zhou, C.; Sallis, J.F.; Saelens, B.E. Home food environment in relation to children’s dietquality and weight
status. J. Acad. Nutr. Diet. 2014, 114, 1569–1579. [CrossRef]

75. Hetherington, M.M.; Cecil, J.E.; Jackson, D.M.; Schwartz, C. Feeding infants and young children. From guidelines to practice.
Appetite 2011, 57, 791–795. [CrossRef]

76. Loth, K.A. Associations Between Food Restriction and Pressure-to-Eat Parenting Practices and Dietary Intake in Children:
A Selective Review of the Recent Literature. Curr. Nutr. Rep. 2016, 5, 61–67. [CrossRef]

77. Entin, A.; Kaufman-Shriqui, V.; Naggan, L.; Vard, H.; Shahar, D.R. Parental feeding practices in relation to low diet quality and
obesity among LSES children. J. Am. Coll. Nutr. 2014, 33, 306–314. [CrossRef]

78. Howe, L.D.; Hargreaves, J.R.; Gabrysch, S.; Huttly, S.R.A. Is the wealth index a proxy for consumption expenditure? A systematic
review. J. Epidemiol. Community Health 2009, 63, 871–877. [CrossRef] [PubMed]

79. Cribb, V.L.; Jones, L.R.; Rogers, I.S.; Ness, A.R.; Emmett, P.M. Is maternal education level associated with diet in 10-year-old
children? Public Health Nutr. 2011, 14, 2037–2048. [CrossRef] [PubMed]

80. Ruiz, M.; Goldblatt, P.; Morrison, J.; Porta, D.; Forastiere, F.; Hryhorczuk, D.; Antipkin, Y.; Saurel-Cubizolles, M.-J.; Lioret, S.;
Vrijheid, M.; et al. Impact of Low Maternal Education on Early Childhood Overweight and Obesity in Europe. Paediatr. Perinat.
Epidemiol. 2016, 30, 274–284. [CrossRef]

81. Saxton, J.; Carnell, S.; van Jaarsveld, C.H.M.; Wardle, J. Maternal Education Is Associated with Feeding Style. J. Am. Diet. Assoc.
2009, 109, 894–898. [CrossRef] [PubMed]

http://doi.org/10.1079/PHN2005786
http://www.ncbi.nlm.nih.gov/pubmed/16153331
http://doi.org/10.1371/journal.pone.0231094
http://www.ncbi.nlm.nih.gov/pubmed/32251449
http://doi.org/10.1080/03014460802660526
http://www.ncbi.nlm.nih.gov/pubmed/19191081
http://doi.org/10.1017/S1368980019001745
https://www.who.int/tools/child-growth-standards
http://doi.org/10.1016/j.pcl.2015.05.013
http://doi.org/10.1016/j.orcp.2020.03.002
http://doi.org/10.1089/chi.2017.0344
http://doi.org/10.1038/ejcn.2015.118
http://doi.org/10.1093/jn/133.11.3911S
http://doi.org/10.3945/ajcn.2008.27061
http://doi.org/10.1007/s40615-014-0040-4
http://www.ncbi.nlm.nih.gov/pubmed/25396114
http://doi.org/10.1186/1479-5868-10-99
http://www.ncbi.nlm.nih.gov/pubmed/23958282
http://doi.org/10.1007/s00394-002-0367-1
http://www.ncbi.nlm.nih.gov/pubmed/12111051
http://doi.org/10.1097/GRF.0000000000000043
http://doi.org/10.1111/nure.12054
http://doi.org/10.1186/1471-2458-11-938
http://doi.org/10.1177/1524839915589733
http://doi.org/10.1017/S1368980010002296
http://doi.org/10.1016/j.jand.2014.05.015
http://doi.org/10.1016/j.appet.2011.07.005
http://doi.org/10.1007/s13668-016-0154-x
http://doi.org/10.1080/07315724.2013.874936
http://doi.org/10.1136/jech.2009.088021
http://www.ncbi.nlm.nih.gov/pubmed/19406742
http://doi.org/10.1017/S136898001100036X
http://www.ncbi.nlm.nih.gov/pubmed/21414248
http://doi.org/10.1111/ppe.12285
http://doi.org/10.1016/j.jada.2009.02.010
http://www.ncbi.nlm.nih.gov/pubmed/19394477


Nutrients 2022, 14, 1706 24 of 24

82. Ayine, P.; Selvaraju, V.; Venkatapoorna, C.M.K.; Geetha, T. Parental Feeding Practices in Relation to Maternal Education and
Childhood Obesity. Nutrients 2020, 12, 1033. [CrossRef]

83. Oddo, V.M.; Mueller, N.T.; Pollack, K.M.; Surkan, P.J.; Bleich, S.N.; Jones-Smith, J.C. Maternal employment and childhood
overweight in low- and middle-income countries. Public Health Nutr. 2017, 20, 2523–2536. [CrossRef] [PubMed]

84. Gwozdz, W.; Sousa-Poza, A.; Reisch, L.A.; Ahrens, W.; Eiben, G.; Fernandéz-Alvira, J.M.; Hadjigeorgiou, C.; De Henauw, S.;
Kovács, E.; Lauria, F.; et al. Maternal employment and childhood Obesity—A European perspective. J. Health Econ. 2013, 32,
728–742. [CrossRef]

85. Fitzsimons, E.; Pongiglione, B. The impact of maternal employment on children’s weight: Evidence from the UK. SSM Popul.
Health 2019, 7, 100333. [CrossRef]

86. Martin, M.A.; Lippert, A.M.; Chandler, K.D.; Lemmon, M. Does mothers’ employment affect adolescents’ weight and activity
levels? Improving our empirical estimates. SSM Popul. Health 2018, 4, 291–300. [CrossRef] [PubMed]

87. Keino, S.; Plasqui, G.; Ettyang, G.; Van Den Borne, B. Determinants of stunting and overweight among young children and
adolescents in sub-Saharan Africa. Food Nutr. Bull. 2014, 35, 167–178. [CrossRef] [PubMed]

88. Datar, A. The more the heavier? Family size and childhood obesity in the U.S. Soc. Sci. Med. 2017, 180, 143–151. [CrossRef]
[PubMed]

89. Popkin, B.M.; Adair, L.S.; Ng, S.W. Global nutrition transition and the pandemic of obesity in developing countries. Nutr. Rev.
2012, 70, 3–21. [CrossRef]

90. Jiang, X.X.; Hardy, L.L.; Baur, L.A.; Ding, D.; Wang, L.; Shi, H.J. High prevalence of overweight and obesity among inner city
Chinese children in Shanghai, 2011. Ann. Hum. Biol. 2014, 41, 469–472. [CrossRef]

91. Madise, N.J.; Letamo, G. Complex association between rural/urban residence, household wealth and women’s overweight:
Evidence from 30 crosssectional national household surveys in africa. BMC Obes. 2017, 4, 1–12. [CrossRef]

92. Scott, A.; Ejikeme, C.S.; Clottey, E.N.; Thomas, J.G. Obesity in sub-Saharan Africa: Development of an ecological theoretical
framework. Health Promot. Int. 2013, 28, 4–16. [CrossRef]

http://doi.org/10.3390/nu12041033
http://doi.org/10.1017/S1368980017001720
http://www.ncbi.nlm.nih.gov/pubmed/28774349
http://doi.org/10.1016/j.jhealeco.2013.04.003
http://doi.org/10.1016/j.ssmph.2018.100333
http://doi.org/10.1016/j.ssmph.2018.03.003
http://www.ncbi.nlm.nih.gov/pubmed/29854913
http://doi.org/10.1177/156482651403500203
http://www.ncbi.nlm.nih.gov/pubmed/25076764
http://doi.org/10.1016/j.socscimed.2017.03.035
http://www.ncbi.nlm.nih.gov/pubmed/28347939
http://doi.org/10.1111/j.1753-4887.2011.00456.x
http://doi.org/10.3109/03014460.2014.910270
http://doi.org/10.1186/s40608-016-0141-1
http://doi.org/10.1093/heapro/das038

	Introduction 
	Materials and Methods 
	Literature Search 
	Selection of Studies 
	Assessment of Study Quality 
	Data Extraction 
	Data Synthesis 

	Results 
	Study Characteristics 
	Quality Appraisal 
	Measures of the Home Environment and Overweight/Obesity among SSA Preschoolers 
	Home Food Environment 
	Home Physical Activity Environment 
	Home Media/Screen Time Environment 

	Household Sociodemographic and Socioeconomic Factors 
	Household Income and Wealth Status 
	Maternal Body Mass Index 
	Maternal Education 
	Occupational/Employment Status 
	Household Size 
	Location: Urban Versus Rural Living 
	Parental Perception of Child Body Weight 


	Discussion 
	Home Food Environment 
	Home Physical Activity Environment 
	Home Media Environment 

	Sociodemographic and Socioeconomic Factors 
	Maternal BMI 
	Household Income and Wealth Status 
	Maternal Education 
	Occupational/Employment Status 
	Household Size 
	Location: Urban Versus Rural Living 
	Parental Perception of Child Body Weight 

	Limitation of Study and Recommendations 

	Conclusions 
	References

