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ABSTRACT
Introduction: overweight and obesity are escalating health problems in both
developed and developing countries.
Objective: to verify whether overweight/obesity is related to socioeconomic status
among primary school children in Aden Governorate, Yemen.
Methods: a cross-sectional study was performed on 1885 students, 6-16 years old,
during 2009, selected by using multistage stratified random sampling technique.
Body weight and height were measured directly; percentiles were identified for
body mass index, based on the new World Health Organization growth reference
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standards, 2007. A survey to the parents was applied to establish the
socioeconomic status through the variables: type of school, family income per
capita and educational level of parents.
Results: the prevalence of wasted was 10.1%, normal-weight 69.2%, overweight
12.7%, and obese 8.0%. There were statistically significant relationships between
overweight/obesity and private school and high family income per capita. The
prevalence of overweight/obesity was higher in children with high educational level
of parents.
Conclusions: overweight/obesity in primary school children from Aden
Governorate, Yemen is related to private school, high family income per capita and
probably also to high educational level of parents. More research is needed on the
influence of socioeconomic factors in children obesity in the country, which is
essential to set up effective prevention policies.
Key words: overweight, obesity, socioeconomic status, children, income,
educational level.

RESUMEN
Introducción: el sobrepeso y la obesidad son problemas de salud pública en
ascenso en países desarrollados y subdesarrollados.
Objetivo: verificar si hay relación entre sobrepeso/obesidad y el nivel
socioeconómico en niños de enseñanza primaria, provincia de Adén, Yemen.
Sujetos y métodos: se realizó un estudio de corte transversal durante el 2009, en
1885 estudiantes de 6-16 años, seleccionados por muestreo aleatorio estratificado
politietápico. Se midió el peso corporal y la estatura; se identificaron los percentiles
para el índice de masa corporal, según los nuevos estándares de referencia de la
Organización Mundial de la Salud, 2007. Se aplicó una encuesta a los padres para
evaluar el nivel socioeconómico que incluyó: tipo de enseñanza, ingreso familiar per
cápita y nivel educacional de los padres.
Resultados: la prevalencia de desnutrición fue de 10.1%, de peso normal 69.2%,
de sobrepeso 12.7%, y de obesidad 8.0%. Se obtuvo relación estadísticamente
significativa entre sobrepeso/obesidad y la enseñanza privada y el alto nivel de
ingreso familiar per cápita. La prevalencia de sobrepeso/obesidad fue superior en
niños con padres de un alto nivel educacional.
Conclusiones: el sobrepeso/obesidad en los niños de enseñanza primaria de la
provincia de Adén, Yemen, se relaciona con la enseñanza privada, el alto ingreso
familiar per cápita y probablemente también con el alto nivel educacional de los
padres, Es necesario realizar más investigaciones sobre la influencia de factores
socioeconómicos sobre la obesidad en el país, lo cual es esencial para establecer
políticas de prevención efectivas.
Palabras clave: sobrepeso, obesidad, estatus socioeconómico, niños, ingreso,
nivel educacional.

INTRODUCTION
Overweight and obesity are escalating health problems in both developed and
developing countries. The worldwide prevalence of overweight and obesity in
children and adolescents aged 5-17 years is approximately 10%, with that of
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obesity alone being 2-3%. Certain regions and countries have significant high levels
of pediatric obesity, for example, more than 30% of children and adolescents in the
United States of America (USA), and approximately 20% of those in Europe (higher
in Southern Europe than in Northern Europe), are overweight or obese.1
Childhood obesity carries a greater risk of developing coronary vascular disease
(CVD), hypertension, type 2 diabetes mellitus, respiratory diseases, and some
cancers. There is a significant correlation between body mass index (BMI) and
metabolic syndrome in children and adolescents. Childhood obesity is also
associated with increased psychosocial impact and reduced quality of life, for
example, decreased self-esteem and physical functioning for children, while their
parents may undergo emotional distress due to the chronic concerns about their
children's health.2
The main contributing forces in the increasing prevalence of overweight and obesity
are believed to be increasing urbanization and the globalization of food markets.
With rising incomes and urbanizing populations, physical activity levels tend to
decline and diets increasingly shift to include foods with higher contents of
saturated fats and sugars. 3
The socioeconomic status has strongly been related to overweight/obesity. In the
developed world, pediatric obesity is generally more common in children and
adolescents from families of lower socioeconomic status, but the magnitude of
these socioeconomic differences in prevalence is quite limited. In the developing
world the picture is again more complex: higher socioeconomic status has usually
been associated with higher risk of pediatric obesity, although as the epidemic
progresses in the developing world, lower socioeconomic status may become more
at risk for obesity. 4,5
Some studies in Turkey, Pakistan and Egypt, shows that the prevalence of obesity
is higher in urban than in rural areas, high family income, private school and high
education levels. 6,7,8
One study in Sana'a, Yemen, showed that overweight was 6.2% and obesity was
1.8%. The prevalence of overweight and obesity was higher among private school
children, females, children with a sedentary lifestyle and children with family history
of obesity.9 There are no published data about socioeconomic factors implicated in
the development of overweight/obesity in Aden governorate. The present study was
conducted to verify whether overweight/obesity is related to socio-economic status
among primary school children in Aden Governorate.

SUBJECTS AND METHODS
This was an observational, cross-sectional study. It was conducted among the
primary school children in Aden Governorate, Yemen. Aden Governorate is located
in the south and is one of the educational and economic centers in the country with
590 000 inhabitants (2005 census). The city is divided into eight districts (AlTawahi, Ma'alla, Crater, Khurmaksar, Al-Mansora, Al-Burayqa, Al- Shaikh Othman,
and Dar Sa'ad). The education system in Yemen starts by the kindergartens for two
years and continues with the primary education from grade 1 to 9, then followed by
secondary education from grade 10 to 12. It can be continued to the university
education.
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The universe of this study included all of the primary school children, aged 6-16
years in Aden Governorate; the total number was 108982.10 The calculated sample
size was increased taking into account 20% of non-response rate. Therefore, the
final sample size was 1885 children.
A multistage stratified random sampling was used. Four districts of Aden
Governorate were selected by simple random sampling. Eight schools (6 public and
2 private), from the total 130 schools, were selected and the sample was
distributed, with attention to proportional allocation by type of school (public or
private), age and sex in each geographical area of the city, to obtain a
representative sample of the target population (probability proportionate to the size
of the population). The schools were numbered and chosen by using random tables.
One class from each level in the school was randomly chosen in the selected
schools. The children were selected from each school-record by a systemic random
sampling technique.
The inclusion criteria: children who were pupils in one of the selected primary
schools and whose parents submitted the informed consent. The exclusion criteria:
children who were not included in the selected schools or were not expected to
fulfill the required investigations (ex. children with disabilities), children who
refused clinical examination or whose parents did not give the informed consent.
A structural self-administered questionnaire paper in Arabic language was sent to
the parents to collect data about the socio-economic conditions of the family (family
size, total family income and the educational levels of parents).
Family income per capita was calculated as: total family income in Yemeni rial (YR)/
total number of family members. It was classified according to the Yemeni family
income (Ministry of Planning) into: low, intermediate and high.11 The educational
level of the parents was divided into: illiterate, read and write, primary, secondary
and university.12
In the paper for the clinical examination of the children, data were recorded about
age, grade and type of school (private or public) for each child. Anthropometric
measures of weight and height were taken during children examination and the
body mass index was calculated. BMI expresses the weight-for-height relationship
as a ratio, that is, weight (in kilograms)/ [height (in meters)] 2. 13 The
measurements of body weight and height were carried out by the researcher
together with the medical assistants in the school. Body weight (in kilograms) was
measured to the nearest 0.1 kg by using an electronic scale (SECA; Japan). Body
height was measured to the nearest 0.5 cm by using a stadiometer (SECA;
Germany) as the children stood erect against a vertical wall, in the Frankfort plane,
according to the published data.14 BMI was classified into four categories to assess
the nutritional status as: wasted (<3rd percentile), normal-weight ( 3rd <85th
percentile), overweight ( 85th <97th percentile) and obese ( 97th percentile). This
classification is in accordance with the last recommendations of the World Health
Organization (WHO) Expert Committee in Overweight, and the last WHO growth
reference standards were used.15
The questionnaire was pre-tested and subjected to Cronbach's Alpha program for
reliability and item analysis, which gave a value of 0.80 (>0.70 is accepted). 16
The questionnaire was modified and finalized according to the results of pre-test,
before starting the actual fieldwork. Twenty students were selected (not included in
the studied sample) to calculate the intra-observer technical error of measurement.
The values (0.1-0.3 for weight and 0.001-0.013 for height) were among the
accepted ranges.17
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Data were processed and analyzed by the SPSS software version 15 and the chi
square test was used to determine the possible relationship between
overweight/obesity and socio-economic conditions, with a significance level of 5%
(P<0.05). T- test for independent samples was also used for comparing mean BMI.
Approval for the conduction of the study was obtained from the Faculty of Medicine
and local authorities. Informed consents were obtained from parents. The students
had the right to withdraw from the research at any time without giving the reasons.

RESULTS
The 1885 school children participants, aged between 6 to16 years had a mean age
of 10.9 years. The results about nutritional status showed that the overall
prevalence rate of the wasted was 10.1%, normal-weight 69.2%, overweight
12.7%, and obese 8.0 % (Figure 1).

1. Overweight/obesity in relation to type of school
The prevalence of overweight/obesity was higher in private than public schools
(25.5% and 18.9%, respectively; p<0.05). The mean±standard deviation BMI
value, was also higher in private than public school children (p<0.05), (Table).
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2. Overweight/obesity in relation to the family income per capita
There was a statistically significant relationship between the family income per
capita and the prevalence of overweight/obesity in the children. High family income
per capita children exhibited more prevalence of overweight/obesity (27.2% versus
17.1% low and 17.3% intermediate, Figure 2). The mean BMI was also greater in
high family income with respect to the low and intermediate family income (p<
0.05).

3. Overweight/obesity in relation to the educational level of the parents
Although the difference in overweight/obesity among children related to the
educational level of parents was not statistically significant (p>0.05), there was a
higher prevalence of overweight/obesity for the university educated fathers (24%)
with respect to the illiterate, read-write, primary and secondary educational levels
(16.3%, 18.2%, 16.9% and 20.9%, respectively). The educational level of the
mothers also showed higher prevalence of overweight/obesity for the university
mothers (26.0%) in respect to lower levels (15.9%, 20.7%, 20.4% and 21.5% for
illiterate, read-write, primary and secondary, respectively).

DISCUSSION
This study is directed to provide data about the impact of socioeconomic conditions
on overweight and obesity among primary school children in Aden Governorate.
The results showed that the overall prevalence of wasting among primary school
children in Aden Governorate was high (10.1%). On the other hand, the prevalence
of overweight and obesity were also high (12.7% and 8.0%, respectively), as an
expression of the double burden of malnutrition described for underdeveloped
countries.7
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In this study, the prevalence of overweight and obesity among the children was
related to studying in private schools, high family income per capita and probably
to parents' high educational levels. It was found that, the prevalence of overweight
and obesity was higher in private than public school (Table) and it was similar to
many studies in most Arab gulf countries, and India.18,19 Because of the high annual
fees in private schools (300-700 USD), the majority of the children come from
families of moderate- to high-socioeconomic status, and this in the developing
countries, has been associated to the consumption of unhealthy food in the school
and house, and sedentary life with an increase in screen time (TV, video games).18
The prevalence of overweight and obesity was positively associated with a high
family income per capita (Figure 2); and there was a tendency in the same
direction for high educational levels (higher in university parents). This agrees with
the findings of many studies in the Eastern Mediterranean Region (EMR) (Pakistan,
Saudi Arabia, Kuwait, and India).7,18,20 In contrast, in most of the developed
countries, the prevalence of obesity increased in children specifically among
minorities and low socioeconomic groups and is decreased in high level of education
children (Germany, France).21 Yemen is a country in a nutritional transition state,
as in the EMR, overweight and obesity are related to high socioeconomic status as a
result of the relationship between the family income and the level of education with
changes in diet behavior and lifestyles. A higher socio-economical status of the
family seems to be associated with the adoption of harmful habits, such as
unhealthy diet and physical inactivity among family members.22,23 Soft drinks
consumption for example, is increased by family material wealth and higher
parental occupational status.24 A study has shown that the consumption of sugarsweetened beverages is associated with obesity in children. Whereas a large
breakfast may lead to a person eating a smaller lunch, this may not be true for
sweetened beverages. There is evidence that sweetened beverages may not
decrease caloric intake at other meals, causing an overall increase in caloric
intake.25
An inverse relationship exists between educational background and BMI in the
developed countries. Groups of subjects whose socioeconomic condition is less
privileged do not necessarily have a lower energy intake than subjects in a higher
financial bracket. Furthermore, some studies have indicated that an increase in
income results more often in the purchase of foods whose preparation and
packaging are more developed or whose quality is better, rather than in an increase
of their quantity. This finding can be attributed partially to the fact that subjects
who have completed a higher grade in school are more apt to follow dietary
recommendations and to change their behavior to avoid risks than subjects who
have a lower level of education. However, in the poorest population groups, diet
tends to involve a higher number of calories and is characterized by a very high fat
intake. Vegetables, fruits, and whole grain cereals, which are generally more
expensive, are eaten in lesser amounts. 26

CONCLUSIONS
This is the first study that shows a relationship between socioeconomic status and
overweight/obesity in Aden children. Overweight/obesity in primary school children
from Aden Governorate, Yemen is related to private school, high family income per
capita and probably also to high educational level of parents. Better understanding
of the influence of socioeconomic factors in the development of obesity in children
is essential to set up effective prevention policies, including improvement of
education levels and access to balance diet and proper physical activity. More
research is needed on the behavioral and biological causes of overweight and
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obesity, and on the prevalence among different regions and settings in the country.
There is an urgent need to establish a plan of action to combat obesity in school
children in developing countries.
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