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Abstract: Background: Childhood obesity has become the most important and growing public health
problem in the world. They add to public health challenges by increasing the burden of chronic non-
communicable diseases. However, in spite of its importance, there is limited literature that evaluates
the prevalence of obesity among rural adolescents in sub-Saharan Africa. We report the first study to
present an insight into rural black overweight South African children and the physical characteristics
and socio-economic status of the household head. A quantitative cross-sectional population study
was conducted involving 51 selected primary villages within the DIMAMO surveillance area in
the Capricorn District of Limpopo Province, South Africa. The study involved 294 adolescents,
154 girls and 140 boys, who were under the age of 18. Of these participants, 127 (43%) were within
the normal weight range, and 167 (57%) were overweight. Gender made a significant difference, with
more girls being overweight than boys. Adolescents who did not receive child grants and whose
heads of household were 45–54 years old, poor, and overweight had a higher prevalence of obesity
(p-value < 0.05). This study suggests that public health interventionists need to target both the heads
of household and their children in hopes of reducing the prevalence of overweight and obese South
African children. We further propose a better understanding of the causes of childhood overweight
and obesity to guide policy development and implementation in rural settings.

Keywords: overweight; household head; blood pressure; adolescents; rural

1. Introduction

Being overweight and obese has become the most important and growing public
health concern for children around the world. They add to the public health challenge by
increasing the burden of chronic non-communicable diseases (NCDs), which affect both
developing and developed countries, including South Africa [1,2]. The prevalence amongst
children aged 5 and 19 years has increased from 30.3 million in 2000 to 38.3 million in
2019 [3]. It is a multifactorial condition marked by excess adiposity caused by a com-
plex interaction of biological, developmental, genetic, and environmental factors [4–6].
Obesity and overweight in children are on the rise in low- and middle-income countries,
particularly in urban areas, with about a quarter of African children under the age of five
being overweight. The primary cause of this in children is diet-related factors, including
unhealthy food choices, such as high-energy foods, and also a lack of physical activity
and/or a sedentary lifestyle [4,7–9].
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The significant effects of obesity on children are grouped as physical health, social,
psychological health, educational, and emotional well-being, such as developing early
puberty in children, menstrual irregularities in adolescent girls, sleep disorders such as
poor self-esteem, body image, and peer relationships, eating disorders, poor academic per-
formance, and a lower quality of life [10]. Furthermore, Nicolucci and Maffeis (2022) noted
that obesity in children represents a strong predictor of the condition and higher mortality
in adulthood [11]. Moreover, children who grow up in poverty are 1.5 times more likely to
be overweight and 1.6 times more likely to be obese [12], and the adverse effects of poverty
and being overweight or obese have a far-reaching impact on educational outcomes.

Given the above-mentioned significant effect of obesity on children, there is a need
for implementing effective treatments. So far, the effectiveness of obesity interventions has
been based on health screening, individual behavioral changes, increasing daily physical
exercise, or improving the quality of diet by restricting excess calorie intake [4,11,13]. For
instance, health screening, a medical procedure performed to assess the likelihood of having
a particular problem such as obesity in children [14], is used to determine if a child is obese
or not by studying their BMI. On the other hand, prevalence studies could be used to
inform researchers, guideline developers, and policymakers about the burden of obesity
and the effectiveness of treatment for a targeted population [15].

However, there is limited literature in sub-Saharan Africa (SSA) to assess the preva-
lence of obesity among rural children by education level, employment, and the obesity
status of the head of household in the rural setting. This burden of obesity in children is
not foreign to South Africa, where the prevalence of overweight in children (aged 14–17)
of African ancestry has been reported to be between 30% and 40% [16]. In the study
reported here, we surveyed 294 adolescents with their heads of households to discover
characteristics of Limpopo household heads related to obesity in rural-dwelling black South
African children. We sought to deepen our understanding of the causes of being overweight
and obese in children in order to guide policy development and the implementation of
interventions to reduce the prevalence of overweight in rural children.

2. Methodology
2.1. Study Design

A quantitative cross-sectional population study was conducted within a bigger ongo-
ing project of the DIMAMO Health and Demographic Surveillance Site (HDSS) involving
51 selected primary villages within the Dikgale, Mamabolo, and Mothiba (DIMAMO)
surveillance area in the rural Capricorn District of Limpopo Province, South Africa. There
were about 100,000 people under surveillance, mostly Northern Sotho speakers. However,
there were few adolescents in these households. The study involved 294 adolescents,
154 girls and 140 boys, who were under the age of 18. Each household within the study site
received a structured questionnaire that was developed, incorporated into the survey solu-
tions, and distributed by trained field workers. All parents or guardians of the participants
consented and the participants gave their informed consent in writing, while the Turfloop
Research Ethics Committee (TREC) committees approved the study’s protocol. The tribal
authority within the study setting authorized the study’s execution and provided written,
informed consent.

2.2. Measurement

According to the International Society for the Advancement of Kinanthropometry
protocol, each child underwent a series of anthropometric measurements [17]. With the
subject in an anatomical position and the head in a Frankfort plane, height was measured
with a Martin anthropometer to the nearest 0.1 cm. On electronic scales, bodyweight was
calculated to the nearest 0.1 kg while wearing light clothing and no shoes. Body mass
index (BMI) was determined by dividing weight in kilograms per square meter (kg/m2) by
height. All anthropometric measurement training was carried out following the ISAK’s
established protocols [17]. Demographic data for the participant, including age, gender, and
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educational attainment, were taken from the Dikgale HDSS database. The questionnaire
was initially created in English, translated into the local language of Northern Sotho, and
validated using construct, content, and face validity, as well as a pilot study.

2.3. Statistical Analyses

Statistical Package for Social Sciences (SPSS) version 26.0 software (I.B.M., Armonk,
New York, NY, USA) was used to compute descriptive and inferential statistics. Data
were reported as frequency and percentages. A comparison of categorical variables was
performed using chi-square, and the statistical significance was set at p < 0.05 with a 95%
confidence interval. Logistic regression analyses were used to determine the association
between overweight adolescents with selected socioeconomic covariates and overweight
status among the head of household.

3. Results

The characteristics of the participants are described in Table 1. Of the 294 participants,
127 (43.2%) were within the normal weight limit, and 167 (56.8%) were overweight. Most
heads of household were under 30 years old (35%), followed by those aged ≥55 years.
There were almost twice as many female (68%) household heads as males. More than half
of household heads said they were just scarping by financially (65%) and more than 80%
obtained less than a high school and were unemployed. Most adolescents were receiving
child grants and living with their relatives. Around fifty-seven percent (57%) of household
heads were overweight (Table 1).

Table 1. Characteristics of the participants by BMI group (normal and overweight).

Total (%)

Normal Weight
(%)

Adolescents
127 (43)

Overweight (%)
Adolescents

167 (57)

Chi-Square
p-Value

Child’s (gender) <0.001 *

Girl 154 (52) 106 (69) 48 (31)
Boy 140 (48) 131 (94) 9 (6)

Social grant 0.001 *

No 48 (16) 30 (62) 18 (38)
Yes 246 (84) 207 (84) 39 (16)

Head of household (gender) 0.943

Female 200 (68) 161 (81) 39 (19)
Male 94 (32) 76 (81) 18 (19)

Age group 0.016 *

19–34 103 (35) 81 (79) 22 (21)
35–44 59 (20) 53 (90) 6 (10)
45–54 52 (18) 35 (67) 17 (33)
55+ 80 (27) 68 (85) 12 (15)

Financial status 0.005 *

Comfortable 29 (10) 22 (76) 7 (24)
Extremely poor 12 (4) 12 (100) 0 (0)
Just getting by 183 (65) 156 (85) 27 (15)

Poor 56 (20) 30 (64) 26 (36)

Education level 0.485

Above high school 29 (10) 24 (83) 5 (17)
High school 5 (2) 3 (60) 2 (40)

Less than high school 260 (88) 210 (81) 50 (19)

Employment status 0.802

No 239 (81) 192 (80) 47 (20)
Yes 55 (19) 45 (82) 10 (18)
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Table 1. Cont.

Total (%)

Normal Weight
(%)

Adolescents
127 (43)

Overweight (%)
Adolescents

167 (57)

Chi-Square
p-Value

Religious faith 0.716

No 53 (24) 46 (87) 7 (13)
Yes 164 (76) 139 (85) 25 (15)

Head of household overweight <0.001 *

No 127 (43) 117 (92) 10 (8)
Yes 167 (57) 120 (72) 47 (28%)

Relationship 0.601

Parents 78 (27) 65 (83) 13 (17)
Relatives 207 (70) 164 (79) 43 (21)
Caretaker 9 (3) 8 (89) 1 (11)

* 0.05 significant level.

There are no significant differences between the overweight status of the child and the
prevalence of household head gender, education level, employment status, religious faith,
and relationship with the child (p-value > 0.05). There were significant gender differences in
terms of the prevalence of the child’s weight being within the normal range or overweight,
with more girls being overweight than boys. Table 1 shows that adolescents who were not
receiving a child grant, had an overweight head of household aged 45–54 years, and were
poor had a higher prevalence of being overweight (p-value < 0.05).

The following factors were identified in the logistic regression model as being asso-
ciated with overweight adolescents: (a) child’s sex, with boys having a lower risk than
girls do (OR = 0.163; 95% CI: 0.067–0.396); (b) age of household head: adolescents with a
household head aged between 45 and 54 years are at higher risk of being overweight than
adolescents with a household head aged over 54 years (OR = 3.720; 95% CI: 1.203–11.501).
In comparison to those who did not receive a child grant, those who received child grants
had a lower risk of being overweight. The higher odds of adolescents who were overweight
were found in households where the household head was overweight (Table 2).

Table 2. Logistic regression model for the overweight adolescents with selected socioeconomic
covariates among the heads of households.

OR 95%CI p-Value

Head of household: Male 1.411 (0.562; 3.539) 0.463
Child: Boy 0.163 (0.067; 0.396) <0.001 *

Age group

19–34 2.364 (0.885; 6.313) 0.086 **
35–44 0.897 (0.243; 3.307) 0.871
45–54 3.720 (1.203; 11.501) 0.023 *
55+ Reference

Financial status

Just getting by 0.333 (0.098; 1.127) 0.077 **
Poor 0.830 (0.218; 3.164) 0.785

Comfortable Reference

Education status

High school and above 1.068 (0.353; 3.226) 0.908
Less than high school Reference

Unemployed 1.473 (0.490; 4.424) 0.491
Receiving child grants 0.281 (0.112; 0.703) 0.007 *

Head of household overweight 5.757 (2.316; 14.312) <0.001 *
* Significant at 5% level; ** Significant at 10% level.
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The mean values of systolic and diastolic blood pressure with respect to age are
shown in Figures 1 and 2, respectively. As can be seen, mean systolic blood pressure was
higher in adolescents who were overweight. Systolic blood pressure also decreased with
age in both normal weight and overweight groups. However, there were no significant
difference in the mean blood pressure (systolic and diastolic) between the normal weight
and overweight groups.

Figure 1. Adolescent’s mean systolic blood pressure values according to their BMI group (normal
and overweight).

Figure 2. Adolescent’s mean diastolic blood pressure values according to their BMI group (normal
and overweight).

4. Discussion

Sustainable development goal three in South Africa emphasizes establishing good
health and well-being, including the health of children and adolescents. Hence, this study
focused on the prevalence of obesity and its components among adolescents in the Dikgale
Health and Demographic Surveillance System of Limpopo, South Africa (HDSS). The study
further elucidated the odds ratio of overweight adolescents with selected variables of the
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household head. The prevalence of overweight children was 57%, with a high prevalence
observed among those who are receiving child grants. Child obesity alone was reported to
be less than 22.8% among South African children in 2010 [18]. The results of the current
study show a rise in overweight rural children in the country. This is consistent with a recent
study by Engwa et al. (2022) that revealed an increase in the prevalence of overweight in
children [16]. However, the prevalence was high compared to studies in other sub-Saharan
African countries such as Sierra Leone (16.9%), Comoros (15.9%), Malawi (14.5%), Ethiopia
(3.0%), Togo (2.6), and Senegal (2.0%) [19]. The rise in prevalence is fuelled by etiological
factors such as genetic, environmental, socio-economic risk, parental obesity, and parental
income [20,21].

Child obesity is reported to differ between males and females [11,16,22]. The preva-
lence of being overweight was previously reported to be higher in girls than boys during
adolescence, but there was no gender difference in early childhood [22]. This result is
consistent with our findings, which showed that there were more girls than boys who were
overweight and indicated that boys have a lower risk of being overweight than girls. This
situation can be seen in the adult population as well, with women having the greatest
likelihood of being overweight [23,24]. A study by Zong and his colleagues found that chil-
dren raised in an extended family, mainly raised by their grandparents, or in high-income
households may have an increased risk of becoming obese/overweight [25]. Contrary
to other research [25], this study shows that adolescents staying with household heads
between the ages of 45 and 54 are more likely to be overweight than adolescents living
with household heads over the age of 54. The results’ discrepancy may be due to the
socioeconomic disparities between the two nations.

A study by Shiba and Kondo looked into whether differences in the risk of becoming
overweight between Japanese children from single-parent and two-parent families rose
following the 2008 financial crisis [26]. In their study, they discovered that during the
2008 financial crisis, the risk of being overweight increased significantly for children from
single-parent households. As a result, it was concluded that financial support and more
childrearing support are needed to provide opportunities for single parents seeking jobs,
social relationships, and support in raising their children. The current study showed
a significant relationship between child grants and the weight status of children, with
more adolescents who did not receive child grants being overweight. The Child Support
Grant (CSG) is an important instrument of social protection in South Africa, reaching
over 10 million South African children each month [27]. The South African CSG was first
introduced in 1998. Early enrolment in the CSG reduced the likelihood of illness, with the
effect being particularly strong for boys, particularly. It was further reported that receipt of
the grant by adolescents generates a range of positive impacts, not the least of which is a
reduction in risky behaviors [27].

Our results revealed that there was no significant difference in the systolic and diastolic
blood pressure of normal weight and overweight children. However, systolic blood pres-
sure was higher in adolescents who were overweight, and it decreased with age. Higher
odds of overweight adolescents were found in households where the head of the household
was overweight. A parent’s weight status has a significant influence on the risk of child-
hood obesity, and it was suggested that parents might play a crucial role in mitigating child
obesity [2]. Underaged children are generally dependent on their parents’ choices of food.
This is the case whether the food is healthy or not. Thus, the consumption of energy-dense
food by parents may suggest the same for their children. Energy-dense food is one of the
main contributors to obesity [20]. Parents lifestyle choices, such as a sedentary lifestyle and
lack of physical activity, can influence those of their children. The type of food consumed
by families is influenced by their lifestyle, affordability, and socio-economic status.

Childhood obesity associated with household socio-economic status such as low-
income households was reported to be the leading factor of obesity among children [28–32].
The relationship between a parent’s or household’s socio-economic status and child obesity
was stronger in Asia than in Europe and the Middle East, and it was stronger in high-income
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countries than in middle- or low-income countries [2]. However, our study, which was
conducted in middle- or low-income countries, found no significant association between
childhood obesity and the head of household socio-economic factors such as employment.
The disparity could be attributed to the study’s location as well as the small sample size. In
addition, the educational level of the head of the household was found not to be statistically
associated with childhood overweight. This contradicted previous findings, which stated
that parents’ educational level might contribute to their children’s nutritional knowledge,
which may lead to the development of obesity in their children [28,33,34]. This might be be-
cause the current study had a majority (88%) of the heads of the household who completed
less than high school, which could have led to a discrepancy in the study findings.

Study Limitations

The study included the following possible limitations: First, the study was a cross-
sectional design, preventing the assertion of a causal association between anthropometric
indices of adiposity and blood pressure. The second factor is the small patient population.

5. Conclusions

Obesity in children has been attracting increasing attention in rural and urban areas
because of concerns about its long-term effects on adulthood. The present study presents a
rare insight into rural-dwelling black South African children and adolescents who are over-
weight and the influence of household head socioeconomic status on their overweight. The
results of the present study suggest that variables such as household head gender, education
level, employment status, religious faith, and relationship with the child are not associ-
ated with child overweight in rural areas. Children may inherit genetic predispositions
from their parents. In an area dominated by cardiovascular risk factors (i.e., overweight or
obesity and hypertension), screening and monitoring children’s anthropometric indices
and blood pressure regularly is needed for the effective prevention and management of
chronic diseases. We further propose that public health interventionists be targeted both at
heads of household and children in hopes of reducing the prevalence of obesity in South
Africa’s children.
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Zaradna, K. Obesity and Chosen Non-Communicable Diseases in PURE Poland Cohort Study. Int. J. Environ. Res. Public Health
2021, 18, 2701. [CrossRef] [PubMed]

4. Templin, T.; Hashiguchi, T.C.O.; Thomson, B.; Dieleman, J.; Bendavid, E. The overweight and obesity transition from the wealthy
to the poor in low- and middle-income countries: A survey of household data from 103 countries. PLoS Med. 2019, 16, e1002968.
[CrossRef]

5. World Health Organization. Obesity and Overweight. Available online: https://www.who.int/news-room/fact-sheets/detail/
obesity-and-overweight (accessed on 20 June 2022).

6. Beas, C. Assessing Nutrition Barriers and Childhood Obesity Factors among Children with Autism Spectrum Disorder. Master’s
Thesis, California State University, San Marcos, CA, USA, 2020.

7. James, P.T. Obesity: The worldwide epidemic. Clin. Dermatol. 2004, 22, 276–280. [CrossRef]
8. Scaglioni, S.; De Cosmi, V.; Ciappolino, V.; Parazzini, F.; Brambilla, P.; Agostoni, C. Factors influencing children’s eating

behaviours. Nutrients 2018, 10, 706. [CrossRef]
9. Wang, Y.; Beydoun, M.A. The Obesity Epidemic in the United States Gender, Age, Socioeconomic, Racial/Ethnic, and Geographic

Characteristics: A Systematic Review and Meta-Regression Analysis. Epidemiol. Rev. 2007, 29, 6–28. [CrossRef]
10. Chong, M.F.-F.; Lim, H.X.; Wong, B.W.X.; Chi, Z.H.; Inthujaa, J.K.; Müller-Riemenschneider, F.; Cheon, B.K.; Gorny, A.W.; Chia, K.S.

Transiting out of Full-Time National Service: A Qualitative Study of Barriers and Motivators of Weight Change in Young Adult
Men in Singapore. Am. J. Men’s Health 2022, 16. [CrossRef]

11. Manca, R.; Bombillar, F.; Glomski, C.; Pica, A. Obesity and immune system impairment: A global problem during the COVID-19
pandemic. Int. J. Risk Saf. Med. 2022, 33, 193–208. [CrossRef]

12. Mchiza, Z.J.-R.; Parker, W.-A.; Hossin, M.Z.; Heshmati, A.; Labadarios, D.; Falkstedt, D.; Koupil, I. Social and Psychological
Predictors of Body Mass Index among South Africans 15 Years and Older: SANHANES-1. Int. J. Environ. Res. Public Health 2019,
16, 3919. [CrossRef]

13. Modjadji, P. Socio-demographic Determinants of Overweight and Obesity among Mothers of Primary School Children Living in
a Rural Health and Demographic Surveillance System Site, South Africa. Open Public Health J. 2020, 13, 518–528. [CrossRef]

14. Mashinya, F.; Alberts, M.; Cook, I.; Ntuli, S. Determinants of body mass index by gender in the Dikgale Health and Demographic
Surveillance System site, South Africa. Glob. Health Action 2018, 11, 1537613. [CrossRef]

15. Nicolucci, A.; Maffeis, C. The adolescent with obesity: What perspectives for treatment? Ital. J. Pediatr. 2022, 48, 9. [CrossRef]
16. Engwa, G.A.; Anye, C.; Nkeh-Chungag, B.N. Association between obesity and lung function in South African adolescents of

African Ancestry. BMC Pediatr. 2022, 22, 109. [CrossRef]
17. Tanner, J.M.; Whitehouse, R.H.; Takaishi, M. Standards from birth to maturity for height, weight, height velocity, and weight

velocity: British children, 1965. I. Arch. Dis. Child. 1966, 41, 454–471. [CrossRef]
18. Skinner, A.C.; Perrin, E.M.; Skelton, J.A. Prevalence of obesity and severe obesity in US children, 1999–2016. Pediatrics 2016,

141, e20173459. [CrossRef]
19. Mkuu, R.; Barry, A.; Yonga, G.; Nafukho, F.; Wernz, C.; Gilreath, T.; Chowdhury, M.A.; Harvey, I.S. Prevalence and factors

associated with overweight and obesity in Kenya. Prev. Med. Rep. 2021, 22, 101340. [CrossRef]
20. Elkum, N.; Alarouj, M.; Bennakhi, A.; Shaltout, A. The Complex Etiology of Childhood Obesity in Arabs Is Highlighted by a

Combination of Biological and Socio-Economic Factors. Front. Public Health 2019, 7, 72. [CrossRef]
21. Mphekgwana, P.M.; Monyeki, K.D.; Makgopa, H.M.; Makgae, P.J. Multiple Points Change in the Association of Blood Pressure

Subtypes with Anthropometric Indices of Adiposity among Children in a Rural Population. Children 2020, 7, 28. [CrossRef]
22. Otitoola, O.; Oldewage-Theron, W.; Egal, A. Prevalence of overweight and obesity among selected schoolchildren and adolescents

in Cofimvaba, South Africa. S. Afr. J. Clin. Nutr. 2021, 34, 97–102. [CrossRef]
23. Muhammad, T.; Boro, B.; Kumar, M.; Srivastava, S. Gender differences in the association of obesity-related measures with

multi-morbidity among older adults in India: Evidence from LASI, Wave-1. BMC Geriatr. 2022, 22, 171. [CrossRef] [PubMed]
24. Li, J.-B.; Qiu, Z.-Y.; Liu, Z.; Zhou, Q.; Feng, L.-F.; Li, J.-D.; Zhang, X. Gender Differences in Factors Associated with Clinically

Meaningful Weight Loss among Adults Who Were Overweight or Obese: A Population-Based Cohort Study. Obes. Facts 2021, 14,
108–120. [CrossRef] [PubMed]

25. Zong, X.-N.; Li, H.; Zhang, Y.-Q. Family-related risk factors of obesity among preschool children: Results from a series of national
epidemiological surveys in China. BMC Public Health 2015, 15, 927. [CrossRef] [PubMed]

26. Shiba, K.; Kondo, N. The Global Financial Crisis and Overweight among Children of Single Parents: A Nationwide 10-Year Birth
Cohort Study in Japan. Int. J. Environ. Res. Public Health 2019, 16, 1001. [CrossRef] [PubMed]

27. UNICEF. The South African Child Support Grant Impact Assessment: Evidence from a Survey of Children, Adolescents and Their Households;
UNICEF: New York, NY, USA, 2012.

http://doi.org/10.1111/obr.12625
http://www.ncbi.nlm.nih.gov/pubmed/29144594
http://doi.org/10.3389/fendo.2021.706978
http://www.ncbi.nlm.nih.gov/pubmed/34552557
http://doi.org/10.3390/ijerph18052701
http://www.ncbi.nlm.nih.gov/pubmed/33800151
http://doi.org/10.1371/journal.pmed.1002968
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/10.1016/j.clindermatol.2004.01.010
http://doi.org/10.3390/nu10060706
http://doi.org/10.1093/epirev/mxm007
http://doi.org/10.1177/15579883221074788
http://doi.org/10.3233/JRS-227007
http://doi.org/10.3390/ijerph16203919
http://doi.org/10.2174/1874944502013010518
http://doi.org/10.1080/16549716.2018.1537613
http://doi.org/10.1186/s13052-022-01205-w
http://doi.org/10.1186/s12887-022-03164-x
http://doi.org/10.1136/adc.41.219.454
http://doi.org/10.1542/peds.2017-3459
http://doi.org/10.1016/j.pmedr.2021.101340
http://doi.org/10.3389/fpubh.2019.00072
http://doi.org/10.3390/children7040028
http://doi.org/10.1080/16070658.2020.1733305
http://doi.org/10.1186/s12877-022-02869-z
http://www.ncbi.nlm.nih.gov/pubmed/35232371
http://doi.org/10.1159/000512294
http://www.ncbi.nlm.nih.gov/pubmed/33352568
http://doi.org/10.1186/s12889-015-2265-5
http://www.ncbi.nlm.nih.gov/pubmed/26386823
http://doi.org/10.3390/ijerph16061001
http://www.ncbi.nlm.nih.gov/pubmed/30897687


Children 2022, 9, 1728 9 of 9

28. Mahmoodi, Z.; Gill, P.; Qorbani, M.; Khonsari, N.M.; Sheidaei, A.; Heshmat, R.; Heidari-Beni, M.; Kelishadi, R. Socioeconomic
inequality in different phenotypes of childhood obesity and its determinants in Iran: A Blinder-Oaxaca decomposition method.
BMC Public Health 2022, 22, 1580. [CrossRef]

29. De Onis, M.; Lobstein, T. Defining obesity risk status in the general childhood population: Which cut-offs should we use? Int. J.
Pediatri. Obes. 2010, 5, 458–460. [CrossRef]

30. Gebremedhin, S. Prevalence and differentials of overweight and obesity in preschool children in Sub-Saharan Africa. BMJ Open
2015, 5, e009005. [CrossRef]

31. Butte, N.F.; Cai, G.; Cole, S.A.; Comuzzie, A.G. Viva la Familia Study: Genetic and environmental contributions to childhood
obesity and its comorbidities in the Hispanic population. Am. J. Clin. Nutr. 2006, 84, 646–654. [CrossRef]

32. Pulgarón, E.R. Childhood Obesity: A Review of Increased Risk for Physical and Psychological Comorbidities. Clin. Ther. 2013, 35,
A18–A32. [CrossRef]

33. Lopez-Cepero, A.; Frisard, C.F.; Lemon, S.C.; Rosal, M.C. Association between emotional eating, energy-dense foods and
overeating in Latinos. Eat. Behav. 2019, 33, 40–43. [CrossRef]

34. Jastreboff, A.M.; Chaplin, T.M.; Finnie, S.; Savoye, M.; Stults-Kolehmainen, M.; Silverman, W.K.; Sinha, R. Preventing Childhood
Obesity through a Mindfulness-Based Parent Stress Intervention: A Randomized Pilot Study. J. Pediatr. 2018, 202, 136–142.
[CrossRef]

http://doi.org/10.1186/s12889-022-13997-x
http://doi.org/10.3109/17477161003615583
http://doi.org/10.1136/bmjopen-2015-009005
http://doi.org/10.1093/ajcn/84.3.646
http://doi.org/10.1016/j.clinthera.2012.12.014
http://doi.org/10.1016/j.eatbeh.2019.03.001
http://doi.org/10.1016/j.jpeds.2018.07.011

	Introduction 
	Methodology 
	Study Design 
	Measurement 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

