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Abstract: Background: Many studies run in Saudi Arabia to seize obesity and food related diseases, but lack of data on
anthropometric status and related health problems in primary school girls in western area promoted further research.
Objectives: To determine the patterns of growth status on children, to compare between home and school breakfast with the
consumption of macronutrient and minerals, physical activity. Methodology: A cross sectional study was carried out in
randomly selected 165 students girls from 3 schools in Makkah in primary schools aged between (6 and 13 years). Their
height and weight were measured and weight for age, height for age and body mass index (BMI) for age were calculated.
The children's information was obtained by interview and 24hr recall was completed by mothers for accuracy. Frequencies,
mean, SD, differences between groups using chi square test and 24hr recall dietary analysis, were measured by SPSS
package (Version 16.0). Results: The prevalence of overweight and obesity, underweight, wasting, and stunting were 29.5%,
20%, 20% and 11% respectively. Lower vitamin B12 intake was associated with stunting. There was association between
underweight and stunting. The mean for the macronutrients was high, except for fat mean which was within RDI. Total
calories come from carbohydrate 48.9%, Protein 18.5%, and Fat 32.6%. A higher percentage of school breakfast consumers
had low physical activity level compared to their counterparts (50.6% vs. 28.8%). Moreover, the former group had lower
school achievement level vs. home breakfast consumers (89%vs.57.8%). Conclusion: Preventive measures should be
instituted by health authorities to prevent further increase in the prevalence of overweight, wasting, and stunting in schoolaged children. It is becoming a priority to establish school and adolescent nutrition and health programmes, with the
emphasis on increasing physical education and consumption of healthy diet.
Keywords: Anthropometry, Nutritional Status, Health, Primary School Children

1. Introduction
The definition of school age group corresponds
approximately to the period from kindergarten through
lower secondary schooling. Growth affects strongly with
the family intake and food habits and consumption. It also
indicates the effect of income and education on child care
and supplying (Leslie, 1990).
A study in Saudi Arabia has sought to establish the
prevalence data of malnutrition. They found that compared
to data from other countries, the prevalence rate of
malnutrition is still higher in Saudi children than other
countries with less economic resources, indicating that

more efforts are needed to improve the nutritional status of
children. The prevalence of moderate and severe
underweight was 6.9% and 1.3%, respectively. The
prevalence of moderate and severe wasting was 9.8% and
2.9%, respectively. Finally, the prevalence of moderate and
severe stunting was 10.9% and 2.8%, respectively. The
prevalence was lower in girls for all indicators. Comparison
of the prevalence of nutritional indicators in selected
countries demonstrates large disparity with an intermediate
position for Saudi Arabia (El Mouzan et al., 2011)
Another study also was done in Saudi Arabia to establish
the national prevalence of overweight and obesity in Saudi
children and adolescents. This report establishes baseline
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national prevalence rates for overweight, obesity and
severe obesity in Saudi children and adolescents, indicating
intermediate levels between developing and industrialized
countries. The overall prevalence of overweight, obesity
and severe obesity in all age groups was 23.1%, 9.3% and
2%, respectively.
In the United States government put programs in place to
make sure each child has at least one healthy, balanced
meal a day. This meal is usually breakfast, because the
relationship between breakfast and improved learning has
been clearly shown, programs are available in poor and
underserved areas of the United States (Kliegman et al.,
2007).
Therefore, our investigation aimed to determine the
prevalence of stunting, wasting, undernourishment and
obesity in girl children at school age from age 6-13 as well
as study the relationship between sources of breakfast with
food intake analysis by 24hr recall, physical activity and
school achievement.

2. Methodology
Study design: The study was a cross-sectional and
descriptive data which was collected in 2011 between 1/3
and 24/5 from random sample from different areas in
Makkah. A maximum of 60 students was assigned from
each school. However, due to difficulty of obtaining this
number, any convenient sample could be sufficient, At the
commencement, a letter has been given to every school to
indicate our objectives for conducting the research. Another
letter has been handed to the parents of the children to seek
consent for contribution.
Population: All schools follow the Ministry of Education
curricula with two schools under the supervision of the
governmental free education system and one consider as
part of the private sector.
Study Sampling: Samples were obtained from students
from each school, and sufficient students were taken from
each school stage. An informed consent form was sent to
all the parents of the children and principals of schools.
Almost all (99%) parents and school principals provided
signed consent forms.
A sample size of 162 students was obtained randomly
from the total population; all of them were girls between
the ages of 6 and 13 years.
Material and equipments:
This is the list of equipments and materials which used
in the study:
1) Digital electronic scale. 2) Height metal tape.
3) Nylon tape measure.
4) WHO Anthroplus program
5) Mother questionnaire 6) Child questionnaire.
The study Questionnaire:
Child questionnaire: contains five major parts: child
demographic data, anthropometric data, nutritional data and
eating habits, Physical activity data and school score.
Mother questionnaire: contained three major parts:
personal data of mother and child, socioeconomic data and
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health of child, nutritional data of child.
Anthropometric measurements and anthropometric data
analysis
1. Weight measurement: Weight was measured by the
help of digital electronic scale. Weight was recorded to the
nearest 0.1 kg.
2. Height measurement: Height was measured by the
help of a metal or nylon tape without shoes. Height
Measurement was taken to the nearest 0.1 cm.
3. Body mass index (BMI) was calculated by using the
formula weight (kg) divided by height (m) squared.
4. Anthropometric indices: Body mass index for age
(BAZ) was used to define overweight and obesity, and
wasting, height-for-age (HAZ) was used for stunting, and
weight-for-age (WAZ) for underweight.
The 24hr recall and food analysis by diet power (V.4)
software:
Random 50 girls from our sample have been completed
food analysis for the 24hr recall that was conducted by diet
power software (version 4) for all meals over the day prior
to the interview.
Reference standards:
1. The current study used for Height, weight and BMI
and other data the newly recommended NCHS/WHO
reference standards (Onis de M et al (2007); (NHANES II)
of 1971-1974.
2. The reference for RDA intake for nutrients in calories,
grams or mg from the 24hr recall was used according to
AHA (2005) recommendations.
4-The physical activity reference standard: the Canadian
Fitness and Lifestyle Research Institute (CFLRI) adopted
the guideline for physical activity suggested by Corbin,
Pangrazi, and Welk (1994).
Statistical package:
SPSS (V.16), 2008) was used to find frequencies and
percentage, mean, SD, To find the statistical significant
difference for the association of two variables X2 test was
used.
WHO Anthroplus software: The age, weight,
length/height were the basic variables required to derive the
most common nutritional status indicators for the children,
i.e. weight-for-age (WAZ), height-for-age (HAZ),and BMIfor-age (BAZ).
Limitations: This study was done in high economic
status and small region and in which majority of Saudi girls.

3. Results
One of the main important findings in this study
summaries in figures (1,2, and 3), which show
anthropometric measurements indices among the 6-13
years old children girls. According to anthropometric
measurement indices, in this study, it was found that 20%
of the sample was wasted, 11% were stunted and about 30%
were overweight or obese.
In figure1 Height for age index for the sample
demonstrates that 60.7% of the children were normal height
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for age, and these were the biggest proportion. Followed by
those who were tall (28.2%). And only 11% were stunted.
In figure2 and 3, it was found that 20% of the sample was
underweight, 50.5% were normal weight and about 30%
were overweight or obese.

children consumed a higher level of vitamin B12 intake
than recommended (84%).

Fig 4. categories of height for age in association with vitamin B12 intake

Fig 1. HAZ Height for age (stunting)%

Fig 2. WAZ Weight for age(wasting)%

Fig 3. BAZ BMI for age (underweight)%

When vitamin B12 intake studied in association with the
level of height for age a significant difference (p=0.043)
was observed with about forty three (42.9%) of tall
children got lower vitamin B12 intake than recommended
level (figure4). A close percentage (40%) was found for the
stunted children and lower than recommended level of
vitamin B12 intake. However, less proportion of stunting
children was found in the higher intake level compared to
the tall group (40% vs. 57.1% resp.). Most of normal height

When HAZ categories studied in association with the
level of WAZ for age to find the sub-group of students who
suffers from both being underweight and stunted, table1
shows that a highly significant association was occur (p
<0.01) between being a child who suffers from both being
underweight and stunted represent 68% of the sample
(n=17). Tall children were in major found in the overweight
and obese (46%) group. However, about 60% of children
had a normal weight and height.
Studying the analysis of the 24hr recall of food intake for
the whole studied sample (table2) had shown that the mean
of total calories/day was 1858 kcal/d (±737). The mean of
carbohydrate consumption per day was 228 g/d (±
112.4).protein mean of consumption was 131.1 g/d
(±397.2). With regard to mean of fat consumption was 67.4
g/ d (± 73).Total calories come from Carbohydrate 48.9%,
Protein 18.5%, and Fat 32.6%.
Figure5 demonstrates that there was a significant
difference occur (p=0.029) when physical activity level
studied in relation to the sources of breakfast. Less
percentage of children who got their breakfast from home
also had a lower physical activity level compared to
children who got their breakfast from school (28.8%
vs.50.6%). More than half the children who got breakfast
meals from home also have a moderate physical activity
level compared to 30.3% of those who got meals from
school.

Table 1. Association between categories of HAZ and WAZ for level of risk in children.
Categories of weight for age
Categories of Ht for A

Total
Over-weight and obese

Normal weight

Under-weight

Tall

45.5% (5)

45.5% (5)

9.1% (1)

11

Normal ht

23.7% (14)

59.3% (35)

16.9% (10)

59

Stunted

0% (0)

32.0% (8)

68.0% (17)

25

Total

(19)

(48)

(28)

95

X2

29

P value

0.0001
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Table 2. Mean, SD for calories, carbohydrate, protein, and fat from 24hr recall (n=50).
Statistics tests

227.6

Protein
(g/d)
131.1

Fat
(g/d)
67.4

112.5

397.2

72.9

Calories (kcal/d)

Carbohydrate (g/d)

Mean

1858

Std. Deviation

736.5

% from total calories

ـــــ

48.9%

18.5%

32.6%

Recommended intake level by age (DRI)

1200-1600

113-142

19-34

39-85

DRI= Dietary references intake.

Pearson X2=7.1, p value (2-sided)=0.029
Fig 5. Sources of breakfast in association with physical activity level among 6-13 years old children girls

Pearson X2=11.1, p value (2-sided)=0.011
Fig 6. Sources of breakfast in association with school achievement among 6-13 years old children

Both groups of breakfast sources have almost the same
percentage of high activity level (17.8% and 19% for home
and school breakfast resp.
Figure6 indicates that there was a significant difference
occur (p<0.01) when school achievement level studied in
association with the sources of breakfast. Higher proportion
of children (89%) who get home breakfast have achieved
excellent grading compared to only 58% of the children
who get school breakfast. This leaves more children who
get breakfast from school in lower grading as follow;
16.5%, 17.5% and 1% in very good, good and poor
performance categories respectively compared to 7.3%, 3.6%
and 0% respectively in the same categories for children

with meals from home.

4. Discussion
When it comes to the weight defined by BMI for age
lower than >+1 SD, in this study it shows that the
prevalence of overweight and obesity combined together in
these children is higher compared to several Saudi studies
(29.5% vs. 14-19%) respectively (El-Hazmi and Warsy,
2002).
Similarly, in a recent study in Turkey, a lower prevalence
of overweight or obesity (only 3%) was found in girls aged
between 6-12 years (Bilgili et al., 2009). Several studies
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have reported prevalence of overweight or/and obesity in
school children with ages ranging from 7- 14 years in
Riyadh (El-Hazmi and Warsy, 2002), and in Australia also
reported a coexistence of a relatively higher than expected
prevalence of overweight/obesity and undernutrition among
children from 3 – 12 years (Renzaho, 2006).
In a report from a representative sample of US children
collected between 2003 and 2006 using cut-off values
similar to those of the WHO, the prevalence of overweight
and obesity in children 2 to 19 years of age was 31.9%
(Ogden et al. 2008). This was very close to the prevalence
rates of 29.5% for overweight and obesity reported in this
study. This is not the case if a comparison with prevalence
of overweight and obesity of (23.9%) (20.4%) respectively,
in 2007 World Health Organization (WHO, 2007) and
Center for Disease Control (CDC, 2000) references has
been accomplished, which shows that our finding appears
much higher.
This could be attributed to the fact that children start
going to school at early age, and hence, there is a less
control on their eating habits and nutrition at this stage.
Moreover, children in our country have become less active;
few or none walk to school, spending more time in
sedentary entertainment activities, such as viewing TV,
computer and video games. On average, a child in Saudi
Arabia spends 6 hours per day in front of screens (Baker et
al., 2005). Nevertheless, 50.5% and 20% of them were
with normal weight and underweight respectively. Previous
research in Saudi Arabia has documented approximately
the same findings (Al-Dossary et al. ,2010).
The prevalence of stunting was 11% in the current study.
In a report from the West Bank, Palestine, the prevalence of
stunting in school children was 7.3%, in Ramallah and; 4.2%
in Hebron (Mikki et al. 2010). These values are much
lower than our results (11%) irrespective of the reference
used. However, the sample in that study was not national,
and the reference was used to define stunting as height for
age less than the third percentile, which roughly
corresponds to -2 SD (Cole et al. 2000). However, the
current prevalent stunting level is lower than that found by
the Fesharkinia et al recent study in Iran (2009) which
found that 13% of the sample was stunted.
A report on stunting in Indian adolescents aged 11-16
living in South India that compared them with a sample
from the same ethnic background but living in Dubai,
United Arab Emirates (UAE), using the 1978 NCHS/WHO
reference, revealed a prevalence of stunting of 36.9% living
in India, compared to 11.6% for South Indian students
living in the UAE (Haboubi and sheikh, 2009). The other
finding of that report is the marked difference in prevalence
of stunting, an indicator of chronic malnutrition, between
the two samples of the same ethnic origin, but living in
different demographic and socioeconomic environments.
This observation is in line with previous reports
suggesting that most of the national variability in stunting
can be explained by socioeconomic and demographic
factors, and that improvement of socioeconomic status led

to marked improvement of nutritional status in general and
a marked decline in the prevalence of stunting in children
less than 5 years of age with expected positive effects on
the stature of older children (Frongillo et al.,1997 ;
Monteiro et al.,2010) .
A cross-sectional study from eight provinces in China
revealed a prevalence of stunting in the age group of 10-18
years (23%) in 1991, which decreased to 19% in 1993
(Wang et al. 1998) .Using the 1978 NCHS/WHO reference,
the prevalence of stunting (defined as height for age z score
< -2 SD) in a rural region of South Africa was reported to
be between 5% and 7% in children and adolescents 5-20
years of age (Kimani-Murage et al. ,2010). Similar
prevalence levels of 5.7% were reported from Turkey in
school children 6-16 years of age (Gür et al., 2006),
whereas a study in rural Pakistan has reported that a
prevalence of stunting was16.5% in school children 6-12
years of age (Khuwaja et al.,2005).
Underweight cannot distinguish between a child that is
small in weight relative to his/her height and a child that is
low in height relative to his/her age, but who may be
normal in weight-for-height. On the other hand, wasting is
an indicator of acute undernutrition, the results of more
recent food deprivation (WHO, 1995).
In addition, it was found in the current study that about
20% of the children suffered from wasting, and the same
proportion found for underweight category. In one study in
Saudi Arabia 14.8% of children were wasted (El Mouzan et
al. 2011).
De Onis et al (2004) study to estimate underweight in the
world found a decreasing trend as anticipated by year 2015
with percentage in all developing countries to be 19% and
in developed region to be 0.9% only. Thus, with the figures
of this study of underweight, it is indicated that the
projection was not achieved yet for Saudi Arabia as a
country in a stage of shift from developing to be a
developed one.
These finding is also opposed to the result of a recent
Iranian study in elementary school children to measure
effect of zinc deficiency in normal growth, which found
that underweight proportion is about 7% and wasting about
5.5%, (Fesharkinia et al recent study, 2009). Shariff , Bond
and johson (2000) study about the prevalence of
overweight among low-income school children in Kuala
Lumpur proved that underweight and stunting are more
prevalent than wasting in primary school children (6-10
years old).
In the current study, both stunting and underweight is
found concurrently in 68% (n=17) of children. Prevalence
of underweight and stunting separately in a sample of small
children in Peru living in a poor area were 10.5 and 34.5%
respectively, meanwhile presence of both in the same child
was 9.3% (Casapía et al, 2006). Thus, in our sample a
higher percentage occur even though total number of
children is small n=17.
Presence of stunting and underweight concurrently might
lead to increased likelihood to have osteoporosis and the
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effectiveness of the immune system may be decreased
(Popkin et al.,1996). This might lead in the long run to
dizziness, swollen and bleeding gums, decaying teeth,
muscle weakness, bloated stomach fatigue and low energy,
problems learning, slowed reaction times and trouble
paying attention. Additionally, children and adolescents
who experience a sudden weight loss may be showing
symptoms of Diabetes Type 1 (Gavin, 2009; Hunger and
malnutrition
report
from
(http://kidshealth.org/parent/misc/reviewers.html)
In a cohort study in Kenya, B12 intake was positively
and significantly correlated with height (P < 0.02)
(Neumann et al. ,1987). Our data shows a similar pattern,
where it was found that there is a significant association
between vitamin B12 intake and height for age in children
(P <0.04). In other words, lower vitamin B12 intake was
associated with stunting. Previous study in India has
documented the same finding (Osei et al. ,2010) .This
might be due to the rules of vitamin B12 which promotes
growth in children; hence, low intake can lead to more
growth retardation pattern such as stunting.
Some studies proved underweight and stunting together
as a form of malnutrition which are more prevalent than
wasting in primary school children 6-10 years old (Shariff
et al.,2000). Our findings were on the same line with
Gharib and Rasheed, (2009) (underweight and stunting
together 31% vs. wasting 20%), and the explanation by the
study suggested a genetic control on height. Furthermore,
the results showed that both stunting and underweight
status in children were exist in the current sample, that
could be explained by environmental control, which affect
the children in early stages that goes back to infancy life
with severe insult on the mother and infant nutrition.
When school achievement level studied in association
with the sources of breakfast there was a significant
difference occur (p=0.011). Higher proportion of children
(89%) who get home breakfast have achieved excellent
grading compared to only 58% of the children who get
school breakfast. This leaves more children who get
breakfast from school in lower grading as follow; 16.5%,
17.5% and 1% in very good, good and poor performance
categories respectively compared to 7.3%, 3.6% and 0%
respectively in the same categories for children with meals
from home.
From the School-based Health Interventions and
Academic Achievement, Healthy Students, Successful
Students Partnership Committee report (2009), it is clear
that poor nutrition has a higher effect in poor achievement
with 34% of students who does not eat breakfast get lower
score at class. However, the highest proportion (71%) came
from not eating fruit and vegetables as recommended by
ADA or five a day campaign.
In this study there was a significant difference occur
(p=0.029) when physical activity level studied in relation to
the sources of breakfast. Most of the children who got their
breakfast from home also had a higher physical activity
level compared to children who got their breakfast from
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school (71.3% vs.49.3%) respectively, when moderate and
high activity levels were combined. This in longer term
could end into obesity and health risk on those children
who eat from school, particularly, if the school meals are
higher in fat and calories contents.
It was found in the study that the mean of calories was
higher than recommended intake (mean 1858 kcal/day,
(±737), while the normal range is 1200-1600 kcal/day. This
was also higher than the findings of the school meal in
American study by Perry (2008), with 1689kcal/day for the
same age groups. This could be evidence that the children,
although did take enough calories from the food they eat,
yet, this cannot explain the stunning and wasted found in
the sample.
Carbohydrate mean was 227.6 g/d (± 112.5) in the study
which was way above the standard range which was 113142 g/d. Additionally, it is like the finding of Perry thesis
with 231g CHO consumption daily. It was indicated in
previous studies that the children who have high level of
CHO consumption were overweight or obese.
Similar profile of consumption was noticed with protein
in the study where it was 131 g/d (± 397) that was more
than four times normal range of 19-34 g/d. These children
in Saudi Arabia consumed far too higher than
recommended level of intake for protein consumption on
comparison to counterparts in America who are closer to
RDI (61g/day). This might be explained under the light of
that the children who have a high protein level daily are
coming from high-income family, where it was a very
common concept that higher meat consumption is related to
the higher income level.
It was unanticipated to find that fat consumption belongs
to standard range which is 39-85 g/d and our study sample
which was 67.4 g/d (± 72.9). Thus, children should not
increase the fat level more than that RDI range to avoid
early obesity and heart diseases. Again, children in Saudi
Arabia consumed higher than RDI recommended level of
intake for fat consumption on comparison to children in
America (60g/day).
A higher than recommended caloric contribution due to
fats (32.6%) and proteins (18.5%) and carbohydrates
(48.9%). And this is not coincide with a study that was
done about dietary habits and nutritional status of school
aged children in Spain that found 40% of calories comes
from fat and 16% from protein and 44% from carbohydrate
(Juan et al.2006) . In our study the high protein
consumption can be interpreted by the predominant intake
of plant origin food.

5. Conclusion
Among this sample of primary school children (6-13
years old), normal children were more prevalent than others,
where overweight and obesity have higher prevalence than
stunting, wasting and underweight. Some of Makkah
residents are from ethnic groups with short stature;
consequently the stunting was higher in the sample, which
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was combined with being underweight. As a result, that
was reflected negatively on the children health and normal
growth. Therefore this result might be applied on most
Makkah regions. Lower vitamin B12 intake was associated
with stunting, which increase the magnitude of the problem.
There was a significant difference between sources of
breakfast, PAL, and between source of breakfast and school
achievement.
Preventive measures should be instituted by health
authorities to prevent further increase in the prevalence of
overweight, wasting, and stunting in school- aged children
and the associated health hazards .It is becoming a priority
to establish preschool, school and adolescent nutrition and
health programmes, with the emphasis on increasing
physical education hours and consumption of healthy food,
by incorporating health messages into the school curricula.
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