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ABSTRACT

Background

Childhood obesity and overweight are becoming a concern for public health worldwide
since decades. In 2013, approximately 42 millions of children under the age of 5 years
are either obese or overweight. The aim of the study is to highlight the need for early
detection and preventive program

Method

This cross-sectional study was conducted in 2 CBAHI approved primary health care
centers, in the ministry of health, Jeddah, Saudi Arabia, during 2015, among children
two years and younger, using a checkilist.

Result

280 children participated in the study of which 146 (52.1%) were female, and 134
(47.9%) were male .The prevalence of obesity and overweight was(1.0 and 5.5)
respectively. 126 (45.0%) depend on mixed methods on feeding, 108 (38.6%) depend
on breastfeeding & 46 (16.4%) depend on bottle feeding. The mean scores for the age
of weaning were 5.410.8 for the age of weaning. There was a significant association
between BMI category and both family history of obesity & child of a diabetic mother
(p<0.001,p=0.04).

Conclusion

This study highlighted the problem of obesity and the rate of spread of the children in
Jeddah, and also identified some of the risk factors associated with this phenomenon,
where the study showed a strong association between family history of obesity (at least
one of the parents is obese), diabetic mother and obese child. Further studies need to
be conducted to investigate the relations between an obese child and other risk factors.



1- INTRODUCTION

1.1 BACKGROUND

Childhood obesity and overweight are becoming a concern for public health
worldwide since decades. According to World Health Organization (WHO),
approximately 42 millions of children under the age of 5 years, are either obese or
overweight in 2013." The prevalence of obesity (defined as a Body Mass Index [BMI]
>97th percentile) and overweight (defined as a [BMI] >85th percentile) among children
increased, so did the prevalence of associated comorbidities. Researchers efforts all
over the world had been devoted to identifying the prevalence and factors related to this
problem.

The risk of cardiovascular morbidities and mortalities in adulthood are increasing
in obese children.® Obesity in children also found to be positively correlated with risk of
having impaired fasting glucose in childhood and adolescence,® along with low self-
esteem and depression in the adolescence and adulthood. Obese children with
decreasing levels of self-esteem demonstrate significantly higher rates of sadness,
loneliness, and nervousness and are more likely to engage in high-risk behaviors such
as consuming alcohol.

There is a particular focus on infancy (i.e., 0-3 years) as a critical period in
obesity development, because excess fat early in life has both immediate and long term
health consequences. ©® In the short term, obese children show pulmonary,

®9 persistence of these

gastroenterological, orthopedic and endocrine complications.
complications into adolescence and adulthood is common, and the long-term

consequences for morbidity and mortality are well recognized.

The prevalence of obesity and overweight in childhood is affected by several

factors (genetic, environmental, socioeconomic, behavioral and nutritional). '*'2

Obesity and overweight have increased more dramatically in economically
developed countries and urbanized populations.'® In the United States of America, the
prevalence of obesity and overweight in children aged 2 to 19 Years old was 11.3% and
31.9% respectively in the period of 2003 to 2006. ¥ In the Gulf countries, the
prevalence of obesity is increasing as demonstrated by studies in Kuwait,"® Emirates
,"® and Saudi Arabia. ")



A sufficient understanding of the magnitude of obesity and overweight among under-2
children is needed, especially that 0-2 years of age is considered as a critical period in
obesity development. personal interest of researcher at obesity in children. Up to the
knowledge of the researcher, the problem had not yet been investigated in Jeddah at
this age group

This study aimed to highlight the need for early detection and preventive programs for
under 2 years old children. To measure the prevalence of Obesity and Overweight
among Children under 2 registered in Well Baby Clinic in two CBAHI accredited Primary
Health Care Centers in Jeddah, Saudi Arabia, 2015.To identify the factors associated
with Obesity and Overweight among those Children.

2. METHADOLOGY

This was a cross-sectional study conducted among all children(280) under 2
years of age who were registered in the well-baby clinic children of two CBAHI
accredited PHCCs in Jeddah (Al- hamra & Al- mahjar PHCCs).

This study had been conducted in two CBAHI accredited primary health care
centers (Alhamra PHCC and Almahjar PHCC), in the ministry of health, Jeddah, Saudi
Arabia. The Saudi Central Board for Accreditation of Healthcare Institutions (CBAHI) is
an official agency authorized to grant accreditation certificates to all the governmental
and private healthcare facilities operating today in Saudi Arabia. It has emerged from the
Saudi Health Council as a non-profit organization. CBAHI accreditation was established
to measure the competency of the facility and health worker to insure that the resources,
process, and outcome of care meet the need and expectation of internal customer
(employee) and external customer (patient and visitor), and to maintain the safety of the
health process and the environment.®



The rational for conducting this study in the well-baby clinics of these two CBAHI
accredited PHCCs; is the proper documentation and accuracy of measurement of
growth parameters and calibration of equipment by trained nurses according to
standardized policies and procedures of MOH.

Inclusion criteria

All Children aged two months old (as this is the age when children start
vaccination appointment in primary health care center) to 2 years old, both boys and
girls, Saudis and non-Saudis.

Exclusion criteria
All children above two years old.
3.5 Data Collection Tool
The tools for data collection for this study were:

1- A check list [formulated by researcher after reviewing the articles of similar
studies, which covered the demographic, socioeconomic and nutritional
aspects of the children and their parents.

1- WHO gender and age-specific weight for height Z score growth charts
[appendix2 and 3]. The use of Z -scores is recommended for several
reasons: First, Z -scores are calculated based on the distribution of the
reference population (both the mean and the standard deviation [SD]); thus,
they reflect the reference distribution. Second, as standardized measures, Z -
scores are comparable across age, sex and measure. Third, Z -scores can
be analyzed as a continuous variable and it is the best to use in researches .
In addition, Z -score values can quantify the growth status of children outside
of the percentile ranges. ¢’

The researcher obtained the anthropometric measurements, and risk factors that
had been documented at the well-baby clinic files of the target population included in the
study. Z score was obtained through the weight/ length age specific growth charts
according to WHO standards. And filled the pre-set check list by reviewing the files of
included children.  Anthropometric measures (weight and height) of the last visit
(previously plotted by primary health care staff) were obtained and plotted by the



researcher on the proper WHO gender and age-specific weight for height Z score growth
charts.  Parents were contacted by phone for any missing data.

STUDY VARIABLES:
Dependent variables:
Obesity and Overweight.
Independent variables:

Gender, Age, Family income, Socioeconomic status, Mother ( job, education and age),
Nutritional status of child, Family history of obesity, and Diabetes in mother.

Data Entry and Analysis

This was done by (SPSS) statistical program for social sciences version (20).
Results were presented using descriptive statistics in the form of frequencies and
percentages for qualitative variables and median and Inter Quartile Range (IQR) for non
normally distributed quantitative variables. To test statistical significance for the
categorical variables; Chi square was used when applicable (<20% of cells with
expected count <5, and no even one cell with expected count <1), otherwise, Fisher
Exact test was used instead. Statistical significance was considered at P-value <0.05
and Confidence interval of (95%).

All necessity ethical approvals were obtained (The ethical committee in JPFCM, the
research committee in the ministry of health in Jeddah, and the approval from the
administration of targeted primary health care centers) .

This study was self-funded.



Result
4.1 Characteristics of the children
4.1.1 Socio-demographic characteristics of the children

As shown in [Table 1] almost all examined children were Saudis (98.2%) with
slight predominance of females (52.1%). Two thirds of the children had mothers with
secondary level of education and below(66.4%) in addition to 31.1% whom their mothers
had university qualification, and few minorities of them had elementary education and
below (2.5%). Regarding fathers, almost one half of children had fathers who have
university qualifications (49.6%), and as is the case of mothers, only few minorities had
elementary level of education (2.1%). Accordingly, the overwhelming majority of the
mothers (86.8%) were not currently working, whereas almost all fathers had current jobs
or retired (95.3%). The average number of siblings for the investigated children was two
siblings with Interquartile Range IQR (2-4), therefore, the median for the order of the
examined children among their siblings was the third order with IQR (2-4).

Most of the children (95.4%) were living in flats, and few minorities (4.6%) were
living in villas. The great majority of the families with whom the children were living had
monthly income ranging between 5,000-20,000 SR (77.8%); out of them there were
43.2% who had monthly income ranging between 10,000 to 20,000 SR [Table 2].

The great majority of the surveyed children (95.7%) were full term at delivery and
only 12 (4.3%) who were preterm, slightly more than one third (38.6%) were exclusively
breast fed, while 46 (16.4%) were bottle fed and the rest had mixed breast and bottle
feeding. Only 27 (10.5%) of the children had been subjected to weaning at the age of 4
months and the majority started weaning either at 5 months (44.7%) or 6 months of age
(40.1%) [Table 3]. The most commonly introduced food for weaning were vegetables,

fruits, rice and cerelac either in one or mix of these food items.



Table 1: Demographic characteristics of the children 2 years and younger in 2 PHCC in
Jeddah (n=280), 2015.

Characteristics No. %
Nationality:

Saudi 275 98.2

Non Saudi 5 1.8
Gender:

Male 134 47.9

Female 146 52.1
Education level of the mother:

Elementary 7 2.5

Secondary 186 66.4

University 87 31.1
Education level of the father:

Elementary 6 2.1

Secondary 135 48.2

University 139 49.6
Working status of the father:

Working 267 95.3

Not working 13 4.7
Working status of the mother:

Working 37 13.2

Not working 243 86.8
Number of siblings:

One 69 24.6

Two 72 25.7

Three 49 17.5

Four 51 18.2

Five or more 39 13.9

Median (IQR) 2(2-4)
Birth order of the child:

First 64 229

Second 74 26.4



Third

Fourth

Fifth or more
Median (IQR)

55
46
41

19.6
16.4
14.6

Table 2: Characteristics reflecting socioeconomic status of families of children 2 years

and younger in 2 PHCC in Jeddah (n=280), 2015.

Type of housing and monthly income No. %
Type of housing:
Villa 13 4.6
Flat 267 95.4
Monthly income of the family:
<5,000 SR 20 7.1
5,000-<10,000 SR 97 34.6
10,000-20,000 SR 121 43.2
>20,000 SR 42 15.1

Table 3: Maturity at delivery and nutritional history of the children 2 years and younger in

2 PHCC in Jeddah, 2015

Delivery and nutritional history No. Y%
Maturity at delivery:
Full term 268 95.7
Preterm 12 4.3
Type of feeding:
Breast fed 108 38.6
Bottle fed 46 16.4
Mixed breast and bottle fed 126 45.0
Age of starting weaning (n=257):
4 months 27 10.5
5 months 115 447



6 months 103 401
7 months or older 12 47




4.1.2 Comorbidities and relevant familial factors potentiating obesity among
children

Table 4 demonstrates that 18 (6.4%) of the children had positive family history of
obesity, most of them 11(61.1%) were from the father side. Six children (2.1%) had
diabetic mother, and 12 (4.3%) had mothers with other comorbidities such as bronchial
asthma, hypertension, hypothyroidism and anemia. Only 5 (1.8%) of the children had
smoker mothers.

Table 4: Familial factors and comorbidities relevant to possibility of obesity among the
children 2 years and younger in 2 PHCC in Jeddah, 2015.

Familial factors and comorbidities No. %

Family history of obesity:

No 262 93.6
Yes 18 6.4
Consanguinity of the obese relative (n=18)
Father or relative to the father 11 61.1
Mother or relative to the mother 7 38.9

Maternal diabetes mellitus:

Yes 6 2.1

No 274 97.9
Other maternal comorbidities:

Yes 12 4.3

No 268 95.7
Smoking status of the mother:

Smoker 5 1.8

Non smoker 275 98.2

4.2 Body mass of the children and factors possibly affecting it

According to the categories of the body mass of the children standardized by
age, Figure 1 shows that the majority of the children 271 (93.4%) were within the normal
body mass with an average of + 2Z scores, and 16 (5.5%) were overweight with an a
range between +2Z and +3Z scores, and the rest 3(1.0%) were obese with Z score >3.
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Obese; 3; 1.0%
Overweight; 16;
5.5%

Within normal;
261; 93.4% )

.
Figure 1: Body Mass Index of the children standardized by age in children 2 years and
younger in 2 PHCC in Jeddah, 2015

4.2.1 Differences in body mass of the children according to sociodemographic
characteristics.

Due to small number of obese children (n=3) and to facilitate comparison of the
differences in the body mass of the children according to their characteristics, the obese
and overweight were collapsed into one group. Table 5 shows that although
obesity/overweight was higher among Saudi and male children, however, this difference
was not statistically significant p>0.05.

Despite the likelihood of Obesity/overweight was found to be increasing with
higher educational level of the parents, among children with non working mothers, and
among children whom fathers are working, these differences were also not statistically
significant p>0.05. Regarding number of siblings and order of the surveyed children
within their siblings, the table demonstrates that the frequency of obesity/overweight was
apparently more frequent among children with more number of siblings, with a rate



11

reaching to up to 9.8% in children who have four siblings compared to 5.8% among
children who have only one sibling. Accordingly, it was observed that the frequency of
obesity/overweight was higher in children with higher birth order, reaching up to 8.7%
among children who came fourth in their siblings compared to 5.4% in those who were
second and 6.2% when being the first.

On the same context, it was remarked that there was no statistically significant
difference in body mass of the children according to whether they are living in villa or flat
p>0.05. Regarding the monthly income, Table 6 shows that the higher is the monthly
income of the family the more likely the children will be obese/overweight, while no
obesity/overweight was detected among children living in families with monthly income
<5,000 SR, the rate was 7.2% among children within families with monthly income
ranging between 5,000 to 10,000 SR which reached up to 9.5% in infants with family
income >20,000 SR. However, these differences were not statistically significant p>0.05.

Table 5 : Differences in body mass of the children 2 years and younger according to
their demographic characteristics in 2 PHCCs in Jeddah, 2015

Body mass
Obese/ o
o . Within normal
Characteristics overweight X p*
No % No %
Nationality:
Saudi 18 6.5% 257 93.5%
Non Saudi 1 20.0% 4 80.0% Fisher 0.298
Gender:
Male 12 9.0% 122 91.0%
Female 7 4.8% 139 95.2% 1.912 0.167
Education level of the mother:
Elementary 0 0.0% 7 100.0%
Secondary 9 4.8% 177 95.2%
. . 4.674 0.097
University 10 11.5% 77 88.5%

Education level of the father:
Elementary 0 0.0% 6 100.0%
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Secondary 6 4.4% 129 95.6% 3.055 0.217
University 13 9.4% 126 90.6%
Working status of the father:
Working 18 6.6% 254 93.4%
Not working 1 12.5% 7 87.5% Fisher 0.434
Working status of the mother:
Working 4 10.8% 33 89.2%
Not working 15 6.2% 228 93.8% Fisher 0.293
Number of siblings:

One 4 5.8% 65 94.2%

Two 4 5.6% 68 94.4%

Three 3 6.1% 46 93.9%

Four 5 9.8% 46 90.2% NA NA
Five or more 3 7.7% 36 92.3%

Birth order of the child:

First 4 6.2% 60 93.8%

Second 4 5.4% 70 94.6%

Third 4 7.3% 51 92.7%

Fourth 4 8.7% 42 91.3% NA NA
Fifth or more 3 7.3% 38 92.7%

Table 6: Differences in body mass of the children 2 years and younger according to

characteristics reflecting socioeconomic status of the family in 2 PHCC in Jeddah, 2015.

Body mass
Obese/ o
. Within normal
Characteristics overweight Xt pP*
No % No %

Type of housing:

Villa 1 7.7% 12 92.3%

Flat 18 6.7% 249 93.3% Fisher 0.607

Monthly income of the family:
<5,000 SR 0 0.0%

20 100.0%
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5,000-<10,000 SR 7 7.2% 90 92.8% 1.988 0.575
10,000-20,000 SR 8 6.6% 113 93.4%
>20,000 SR 4 9.5% 38 90.5%

* Based on Chi square

4.2.2 Differences in body mass of the children according to nutritional history and
familial comorbidities.

Although obesity/overweight was more frequent among children delivered full term
(7.1%) than the preterm, however, this difference was not statistically significant p>0.05.
The frequency of obesity/overweight was significantly higher among children who were
either breast fed (10.9%) or mixed breast and bottle fed (9.5%) if compared to
exclusively bottle fed (1.9%) p<0.05. Meanwhile, the highest frequency was remarked
among children among whom the weaning was started at seven months of age or older
(25%) [Table 7b].

One half of the children born in families with positive family history of obesity (50%) were
obese/overweight compared to only 3.8% of children with negative family history; this
differences is statistically significant p<0.05. Also it was remarked that
obesity/overweight was remarkably higher in children with diabetic mothers (33.3%) than
those with non diabetic, with a borderline significance at p=0.05 [Table 8].

Also, the frequency of obesity/overweight was higher among children whom their
mothers were smokers than the non smokers (20% vs 6.5%), however, this difference is
not statistically significant p>0.05.
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Table 7: Differences in body mass of the children 2 years and younger, according to

maturity at delivery and nutritional history.

Body mass
Obese/ s
Characteristics overweight Within normal X pP*
No % No %
Maturity at delivery:
Full term 19 7.1% 249 92.9%
Preterm 0 0.0% 12 100.0% Fisher 0.423
Type of feeding:
Breast fed 5 10.9% 41 89.1%
Bottle fed 2 1.9% 106 98.1%
Mixed breast and 12 9.5% 114 90 5% 6.863 0.032
bottle fed
Age of starting weaning (n=257):
4 months 6 22.2% 21 77.8%
5 months 3 2.6% 112 97 .4%
6 months 5 4.9% 98 95.1% NA NA
7 months or older 3 25.0% 9 75.0%
* Based on Chi square
Table 8: Differences in body mass of the children 2 years and younger according to
familial comorbidities and relevant factors.
Body mass
Obese/ e
Characteristics overweight Within normal X p*
No % No %
Family history of obesity:
Yes 9 50.0% 9 50.0%
No 10 3.8% 252 96.2% 56.794 <0.001
Diabetic mother:
Yes 2 33.3% 4 66.7%
No 17 6.2% 257 93.8% Fisher 0.050
Smoking status of the mother:
Smoker 1 20.0% 4 80.0%
Non smoker 18 6.5% 257 93.5% Fisher 0.298

* Based on Chi square
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4- DISCUSSION

Around the world overweight and obesity became a real public health problem
either in developing countries or developed ones.®?

The aim of the current study was to determine the frequency of overweight/obesity in
children two years and less, and factors associated with an increased risk of this health
problem.

The results of our study showed that the frequency of overweight and obesity among
children aged 0-2 years was (5.5%) and (1.0%) respectively. This is considered low
compared to the findings of the study conducted in China, which concluded that the
prevalence of overweight and obesity among 2 years old children was 14.38% and

27)

10.11%, respectively, ®” and in Brazil, where 15.6% of children at 72 months of age,

(1

were overweight and 12.9% were obese. In contrast, the prevalence of overweight

and obesity among children aged 0-59 months in Sub-Sharan Africa was 3.9% and

2.9% respectively. ©®

In the central region of Saudi Arabia, the prevalence of obesity
and overweight among children 2-6 years was (7.5%, 15.9 %) and in Southwest was
(2.9%, 8.2%) respectively."” These variations are most probably due to the geographic
and socioeconomic variations in this vulnerable group of children. In this respect, we
cannot exclude the possible effect of small sample size in our study on the obtained
results, relevant to that in the above mentioned studies.

In the current study, The frequency of obesity/overweight was significantly higher
among infants who were breastfed (10.9%) or mixed breast and bottle fed (9.5%) if
compared to exclusive bottle fed (1.9%). This might be explained by the fact that bottle
fed infants are more prone to infections and gastroenteritis which may affect their growth
and body weights dramatically. The association between BMI categories and the type of
milk feeding may be affected by the frequency, the amount of total feeding per day and
the introduction of solid food. To determine the association may need a prospective
study with larger sample size.

Several studies had been conducted to investigate the relation between the
nutritional history of infants and overweight/obesity problem. In a review of the literature;
a randomized control trial was done by Weber et al., found that a high protein intake
during the first 12 months of life, increase the risk of developing obesity later in school
age by 2.43 times. ® In China study, the authors estimated the risk of developing

(27)

obesity in infants fed on formula milk by 30-35% at the age of 2 years. a similar
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result found in the study conducted in the USA about the determinants of obesity, where
the authors stated that the risk of developing obesity among children who breastfed was
less than children who fed formula milk. (*)

There was no significant association between age of weaning and BMI categories in
this study, In USA study the authors reported that the longer duration of breastfeeding

was lowering the risk of obesity. 2

Likewise, in the cohort study conducted in Iceland,
the authors reported that infants who fed on formula and started to have a solid food by
the 5th month of life; showed a rapid growth and weight gain in the first 12 months of life
at a higher rate than in breastfeeding infants. which put them in the risk zone of
developing obesity in the school age and adolescence ?®

Regarding the family history of obesity, the current study results showed that
there was a strong association between family history of obesity and obese children
(p<0.001). Similar results were found in other studies: In the USA study, the authors
reported that children aged seven years for obese parents have the tendency to be
obese more than the children of the same age for normal weight parents.®® Also, the
study in Brazil found that one-third (56-30.8%) of overweight children had obese parents.
) Moreover, similar results were also found in studies conducted in sub-Sharan Africa
region, Iran & China. #&227)

This association could be mostly due to shared genetic backgrounds between
parents and their offspring, but it could also be related to parents’ different concepts
regarding child growth and feeding, as well as the actual feeding behaviors given their
own BMI status.

The current study showed that there was a strong association between diabetic
mother and development of obesity in the children (p=0.050).

Regarding the pregnancy outcomes and child order among sibling, the result of the
current study showed no significant association between these variables and BMI index.
in contrast to the other studies done in Brazil, where the authors of the two studies
reported a significant association between pregnancy outcomes and children BMI. they
report that caesarean section is common between obese & overweight mothers and one
of its effects is the decreasing of breastfeeding chance during the first hour of life.
which increased the opportunities for child to be obese more than normal delivery, also

12 and in

the high weight of birth increases the chances of the children to be obese, !
Iran study, there was a significant association between the order of children ( more than

3) and high BMI index. ©°
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Both demographic and socioeconomic factors had noticeable effects on developing
obesity in school age and adult age . the current study showed no significant association
between demographic and socioeconomic and children BMI, other studies confirmed
the existence of this association and others didn't confirm the relation , regarding
gender factor no significant difference was found in this study , similar to that Iran study,
@9 while in Sub Sharan Africa region & China studies, the prevalence of obesity was
more in boys than girls . ©327)

Concerning Parents education, no association was found in this study between
level of education and children obesity , a similar result was found in China study, ¢
while in Iran study there was no relation between mothers education and children
obesity while there was a negative association between high level of education for
fathers and children obesity. ?® In the two studies from Brazil, the results showed
negative association between parental education and children obesity where the
high level of education works as a preventing factor against obesity. ('""'?

Regarding monthly income and mother working variables the results of the
current study showed no significant association between monthly income and
children obesity , in Brazil study 2014 the authors reported high monthly income as a
risk factor while in Brazil study 2015 the authors reported the prevention effect of
high monthly income on developing obesity , and at the same time reported mother

working as a risk factor for developing obesity. ('
Limitations

- Alimitation of time and resources was considered.
- Relatively small sample size.
- recall and selection bias was considered
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5- CONCLUSION

The frequency rate of obesity/overweight in children two years old and younger in
Jeddah, was found to be 1.0% and 5.5% respectively. This study also identified some of
the risk factors associated with this phenomenon. It showed a strong association
between family history of obesity (at least one of the parents is obese), diabetic mother
and obese child. also showed a strong association between the nutritional history, type
of milk feeding during infancy and obese child.

The researchers recommended the following; Further studies need to be
conducted to review the relation between the obese child and other risk factors such as
parent education, monthly family income, pregnancy outcomes and nutritional history,
especially that is related to breast feeding, to decide the most suitable intervention
programs to reduce the incidence of this problem. Further studies need to be conducted
on a bigger population to assess the prevalence of obesity among children in Jeddah &
to investigate the association risk factors. An educational program needs to be designed
and implemented in a simple & easy language among all family members, caregivers
and those who involved in child and parents education to increase the level of
awareness about this problem and to adopt appropriate practice guidelines towards the
child's health and nutrition. Using the media to spread the importance of knowledge
about the obesity problem is indicated. Use pediatric clinics & vaccination appointment
to educate the mother about the maternal obesity and the good control for blood sugar
for those who are diabetic. Work on designing plans & strategies to set up a special
program for the early detection of obesity among children who attend well baby clinic. A
need for implenting an educational materials directed to students at school and in the
university about the risk of obesity and its consequences on health .
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