
Abstract

The objective of the study was to assess the nutritional status
weight, height and  BMI  among school children aged from 9-11
years. A total of 285 Libyan students aged  9-11years (boys 135
and girls 150) were randomly selected using the 2011/2012
educational districts' registers as a sampling frame from fourth to
sixth class primary school, in Derna city. The results  were
compared with the WHO-2007 standard reference population, and
cross referenced with previous studies undertaken in the Gulf
countries which used the same parameters. The World Health
Organization (WHO) has recommended various indices based on
anthropometry to evaluate the nutritional status of children. An
attempt has been made to assess the nutritional status of the school
age children (9-11) years. This study revealed that the prevalence
of underweight was higher for boys (1.00%) than girls (0.86%) but
did not reach statistical significance (p> 0.05) were underweight,
slightly higher in girls (6.47%), than boys (4.30%), however, the
difference was not statistical significance (p> 0.05). The prevalence
of stunting was higher among girls than boys, 4.16% and 1.55%
respectively, the differences were statistically significant (p<0.05).
Overweight and stunting was more likely to be found in girls. This
study had a low prevalence of underweight, overweight, and
stunting when compared with previous studies undertaken in
some of the Gulf countries.
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Introduction

The excess need for food and the great change in life style
and nutritional habits especially  in the primary school
children has put them at higher risk of malnutrition(1).
Malnutrition continues to be a major public health problem
throughout the developing world, particularly in southern
Asia and sub –Saharan Africa(2). The two main forms of
malnutrition among children worldwide are anemia and
stunting (h/a <-2 standard deviations (SD)below National
Center of Health Statistics (NCHS), international growth
reference. In 2000, about 32.5% of children aged under 5 in
developing countries were stunted (3).

Malnutrition and other childhood disease during the growth
period can result in moderate to severe stunting (h/a  -2SD)
(4). Overweight and obesity are well Known risk factors for
a wide range of chronic non communicable diseases (5).
Child hood obesity is an increasing public health problem,
as many studies have shown that obesity increases the risk
of coronary heart disease (CHD), hypertension, type II
diabetes, and gallbladder disease (6,7).

Therefore, weight adjustment for height is a far more useful
index with which to assess overweight and is a reasonable
indicator of fatness, weights adjust with height squared- or
body mass index (BMI, in Kg/m² ), now used widely to
determine if an adult is over weight (8).

BMI in childhood changes substantially with age. At Birth
the medians as low as 13 kg/m² increased to 17 kg/m² at
age 1, decreases to 15.5 kg/m² at age 6 then increases to 21
kg/m² at age 20 (9). In many studies, BMI is the single
measure used to assess the nutritional status.  The analysis
of anthropometric indices: weight–for–age (w/a) and
height–for–age (h/a) for each sex group provide sensitive
indicators of health and nutritional status of a given
population.

Materials and Methods

This study was carried out on school children in Derna  city,
in the school year 2011/2012. A total of 285 Libyan students
aged  9-11years (boys 135 and girls 150) were randomly
selected from fourth to sixth class primary school from the
city of Derna on the Mediterranean coast. They were all
healthy and came from the same ethnic origin. Age was
calculated to the nearest 6 months from the birth
certificates. Children were weighed on an electronic
personal scale without shoes in single layer of indoor
clothing. Each child was measured to 100g, to minimize
errors in measurement. Weighing scales were checked
before each session as the unloaded scale registers zero, to
minimize reading errors.  Height measured to the nearest
0.1cm with a portable stadiometer. For measuring height, a
calibrated ruler was fixed to the wall.

The students stood straight, bare-foot with heels with their
back, heads and shoulder touching the ruler. The indicator
horizontal of the stadiometer was lowered until it was
touching the peak of the head. Height was measured in
centimeters and later converted to meters. The weight and
height were converted to nutritional indices according to
(w/a) and (h/a) based on the percentage of reference
population. Overweight is defined as body mass index- for
-age z-score >+2SD. Underweight is defined as weight-for-
age (w/a) classified with z-score <-2SD. Stunting is defined
as height-for-age (h/a) with z-score <-2SD. The
anthropometric indices (height-for-age, weight-for-age and
weight-for height were calculated as Z-scores).
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Statistical analysis

The Statistical Packages for the Social Science (SPSS)
program version 13.0 under Microsoft Windows 7
professional  was used for data analysis, and descriptive
statistics (mean, median and standard deviation) of the
anthropometric data from the study population were
calculated for each age group.

The descriptive statistics and x² test were used to assess the
association between categorical variables. Weight-for-age
z-score (WAZ), height-for-age z-score (HAZ), and body mass
index z-score (BMIZ) was used in the 2007 WHO reference
population. A p-value of ≤ 0.05 was the criterion of statistical
significance. Weight, height, and body mass index (BMI)
were converted to nutritional indices (w/a), (h/a), and BMI-
based on percentage of reference median using 2007 WHO
reference.

Results

The number of boys and girls included in this study was 135
and 150,which represented 47.4% and 52.6% of the study
population, respectively, as shown in table 1. In the
distribution of children according to age and sex, from fourth

to sixth classes, the percentage of boys was 15.43%, 16.84%,
and 15.08% , respectively. That for girls was 18.94% 13.33%
, and 20.35%, respectively. Mean weight for boys was 37.29
kg (±9.32). Mean height for boys was 142.31 cm (± 8.36).
Mean BMI of boys was18.26 kg/m² (±0.82).  Mean weight
for girls was 39.57 kg (±11.04). Mean height for girls was
142.93 cm (±8.35). Mean BMI was 19.10 kg/m² (±1.09).

Mean age by months for boys and girls was 127.41 (±31.78)
and 119.60 (±37.19) respectively as shown in tables 2, 3 and
4. Weight-for-age (WAZ) and height-for-age (HAZ) for boys
at different classes is shown in table 5 and 6.  Weight-for-age
(WAZ) and height-for-age (HAZ) for girls at different classes
is shown in table 7 and 8.  Data was collected from the school
children,  it was enterd and analysed using the Emergency
Nutrition Assessment® (ENA 2008). Weight and Height
were measured and used to calculte the anthropometric
indicaor (h/a), (w/a), and (w/h) compared with WHO-2007
refernces population as shown in figuer 1 , 2,3,and 4. Cut-off
points of ± 2SD were used in the survey, and individuals with
values outside -6.0 and 6.0 were excluded.

Age (months)
Boys Girls Total

n % n % n %
108-119 44 15.43 54 18.94 98 34.38
120-131 48 16.84 38 13.33 86 30.17
132-144 43 15.08 58 20.35 101 35.43
Total 135 47.4 150 52.6 285 100

Table1: Distribution of children according to age and sex

Class Weight (kg) Height (cm) BMI (kg/m²)
4th 33.24 136.73 17·00
5th 39.59 143.42 19.19
6th 39.03 146.77 18·00
Average 37.29 142.31 18.26

Table 2: Average of weight ,height and BMI of boys based on classes

Class Weight (kg) Height (cm) BMI (kg/m²)
4th 33.24 136.73 17·00
5th 39.59 143.42 19.19
6th 39.03 146.77 18·00
Average 37.29 142.31 18.26

Table 3: Average of weight, height and BMI  of girls based on classes

sex Weight (kg)
(SD)

Height (cm)
(SD)

BMI (kg/m²)
(SD)

Age (m)
(SD)

boys 37.29
(±9.32)

142.31
 (± 8.36)

18.26
(±0.82)

127.41
(±31.78)

girls 39.57
(±11.04)

142.93
(±8.35)

19.10
 (±1.09)

119.60
(±37.19)

Table 4: Descriptive statistics of anthropometric measurements
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Class No ≤‑2SD ± 2SD ≥+2SD
4TH 44 0.00% 97.73% 2.27%
5TH 48 0.00% 91.70% 8.30%
6TH 43 2.32% 95.35% 2.32%
Average 45 1.00% 94.93% 4.30%

Table 5: Weight for Age (WAZ) for boys.

Class No ≤‑2SD ± 2SD ≥+2SD
4TH 44 0.00% 100.00% 0.00%
5TH 48 0.00% 97.92% 2.08%
6TH 43 4.65% 95.35% 0.00%
Average 45 1.55% 98.00% 0.69%

Table 6: Height for Age (HAZ) for boys.

Class No ≤‑2SD ± 2SD ≥+2SD
4TH 54 2.04% 89.8% 8.16%
5TH 38 0% 97.3% 2.63%
6TH 58 0% 91.38% 8.62%
Average 50 0.86% 92.83% 6.47%

Table 7: Weight for Age (WAZ) for girls

Class No ≤‑2SD ± 2SD ≥+2SD
4TH 54 2.04% 95.91% 2.04%
5TH 38 5.26% 94.73% 0.00%
6TH 58 5.17% 91.38% 3.45%
Average 50 4.16% 94.01% 1.83%

Table 8: Height for Age (HAZ) for girls

Figure 1: Comparison between Libyan school children and 2007 height-for-age z-score curves- girls.

How to Cite this Article: Tawfeg A. Elhisadi,PhD. Abdelhamid M. Flailih, PhD.  Amina, A. Almasmary and Wesal. K. Almansoory "Comparison of the Nutritional
Status of Libyan School Children Aged 9-11 Years with the WHO-2007 Reference Population"  Science Journal of Medicine and Clinical Trials, Volume 2013,
Article ID sjmct-136, 5 Pages, 2013. doi: 10.7237/sjmct/136



Science Journal of  Medicine and Clinical Trials( ISSN:2276-7487)                                                                                                                                                              Page 4

Figure 2 : Comparison between Libyan school children and 2007 height-for-age z-score curves- boys.

Figure 3: Comparison between Libyan school children and 2007 weight-for-age z-score curves- girls.

Discussion

Nutritional status, especially in children, has been widely
and successfully assessed by anthropometric measures in
both developing and developed countries. Height and
Weight are the most commonly used measures, not only
because they are rapid and inexpensive to obtain , but also
because they are easy to use. The anthropometric data
(weight and height), in this study were entered and analyzed
using Nutrisurvey® and Emergency Nutrition Assessment®
(ENA 2008). The study analyzed the data of 285 students
with a ratio of 47.4%  boys and 52.6%  girls. In this study it
was found that the mean weight of boys was 37.29 kg and
that of girls was 39.57 kg. The current study showed that
girls were heavier than boys at all different age groups under
study . The mean values for weight increases with increased
with increasing age . In this study, the majority of the school

children aged 9-11 years of boys and girls had weight-for-
age (WAZ) that fell between(±2SD),

amounting to 94.93% and 92.83% respectively. The
prevalence of overweight (+2SD) was higher for girls
(6.47%)  than boys (4.30%). The results also revealed that
the prevalence of underweight (-2SD) for boys (1.00%) was
higher than that for girls (0.86%), and the prevalence of
stunting among girls (4.16%) was higher than boys (1.55%)
at different age groups. These results showed that there was
no statistically significant differences p>0.05. This study
showed the prevalence of stunding and overweight was
higher among girls at all different groups than boys. The
overall prevalence rates of underweight were low when
compared with the previous reports of Qatari school
children and adolescents aged 6-18 years (10). These
showed that 4.4% of boys and 4.6% of girls were
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underweight. Another study of Saudi Arabian male children
aged 6-11 years (11), found that 5.2% were underweight
and 6.6% were overweight. This study revealed that
prevalence of underweight and overweight among Libyan
school children was low when compared with Kuwaiti school
children aged 6-10 years (12), found that 15.7% of boys and
13.8% of girls were overweight. A report from United Arab
Emirates among school children aged 5-17 years showed
that the overall prevalence of overweight children was
21.1%. The rates of malnutrition in the present study were
lower than those reported among similar aged school
children of Gulf countries. This study showed the prevalence
of under- and over-weight children among Libyan school-
ages was low in comparison with other studies undertaken
in Kuwait, UAE, Qatar, and Saudi Arabia. This study could
generally be described as having the great majority of school
children aged 9-11 years falling between ±2SD of weight-for-
age (w/a), which was 94.93% and 92.83% for boys and girls
respectively. Height-for-age (h/a) was 98.00% and 94.01%
for boys and girls respectively. In general the growth and
nutritional status of Libyan children were satisfactory, the
lower prevalence of wasting, stunting and under
nourishment appears to reflect improved nutritional and
socioeconomic conditions in the country.

Conclusion

According to the 2007 WHO classification of severity
malnutrition among children, the results revealed that the
prevalence of overweight and stunting for girls was higher
than that for boys. The mean values for weight increased
with increasing age. In this study, the majority of the school
children aged 9-11 years of boys and girls had weight-for-
age (WAZ), and height-for-age that fell between(±2SD). This
study showed the prevalence of under- and over-weight
children among Libyan school-ages was low in comparison
with previous studies undertaken in some of the Gulf
countries which used the same parameters.

Recommendations

School and communities need to provide physical activity
programs, that meet the need and interests of all children.
School also play an important role in teaching healthy eating
and exercise behaviors, it is important consolidate nutrition
education, to enhance nutrition awareness in order to
improve the nutritional status of the population. This study
provided some base line data for future research and
investigation into overweight, underweight, and stunting
children in Libya
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