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Abstract

Objective: Zinc deficiency is common in developing countries and can affect growth of children.
The objective of this study was to determine the prevalence of zinc deficiency and its effect on
growth in elementary school children of South Khorasan province.

Methods: This cross-sectional study was carried out on 908 9-11 year-old school children of
South Khorasan province (East Iran) from October to December 2007. The subjects were
chosen by multi-stage cluster random sampling method from urban and rural areas.
Anthropometric measurements were made following standard techniques. Children were
considered Stunting, underweight and wasting as height-for-age and weight-for-age and
weight-for-height Z-score below or equal -2 standard deviation using the National Center for
Health Statistics (NCHS) reference population. Serum zinc level was measured by atomic
absorption spectrometry. Statistical analysis was performed by the SPSS statistical package
using t-test, Chi-square and ANOVA.

Findings: Totally, 474 subjects (52.2%) were girls and 697 subjects (76.8%) resided in city.
The prevalence of stunting, underweight and wasting was 13.2%, 6.8% and 5.5%, respectively.
The mean value of zinc plasma level was 87.7 (¥32.7) pg/dl; it was significantly higher in girls
and in urban areas. There were no significant differences in mean serum zinc in school children
with normal growth and subjects that were stunted, underweight or wasted. The prevalence of
zinc deficiency was 28.1% and it was significantly higher in rural areas. The prevalence of zinc-
deficiency was significantly higher in stunted school children than non-stunted children.

Conclusion: Zinc deficiency is common in elementary school children of South Khorasan
province, so searching studies for underlying factors of zinc deficiency and supplementation of
zinc, especially in stunted students is recommended.
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Introduction

Zinc has been shown to be an integral
constituent and cofactor of more than 100
metalloenzymes that play an important role in
DNA, RNA and protein synthesis[l.

World wide zinc deficiency could rival the
documented iron deficiencyl2l. Zinc deficiency
is one of the ten biggest factors contributing to
burden of disease in developing countries
with high mortality[3l. The prevalence of a
moderate zinc deficiency of 5-30% has been
reported in children and adolescents of
different countries4l.

Zinc is an essential trace element involved
in normal growth and developmentll. Zinc
deficiency affects the growth hormone
metabolism, and may be a limiting factor in
growth regulation [67]. Zinc deficiency is
associated with poor growth, depressed
immune function, hair loss, increased
susceptibility to and severity of infections and
neurobehavioral abnormalities [8-11],

In many lower-income countries, zinc
deficiency is common because the diets are
composed primarily of cereals and legumes,
which contain substantial amounts of phytate
a compound known to inhibit zinc absorption
and few animal-source foods‘(muscle meats or
organs), which are rich sources of zinc and are
free of phytate [2. Moreover, approximately
one-third of children in low-income countries
have a low height-for-age relative to
international reference data. Thus, zinc
deficiency appears to be widespread in lower-
income countries, and intervention programs
are needed to improve zinc status in these
high-risk populations. Experiences from
animal and human studies indicate that
retarded growth velocity is an early and
potentially reversible manifestation of even
mild zinc deficiency [12].

In a wide study by Sharify et al [13] in 1996 on
1180 school children aged 8-11 years in 23
provinces of Iran (was not studied in
Khorasan province), 13.7% of students were
zinc deficient and in a study in Birjand (the
center of South Khorasan province: east of
Iran) the prevalence of growth retardation
was high in elementary school children [14l. So

this study was performed for the first time in
this province in order to determine the
prevalence of zinc deficiency and its relation
with growth retardation in elementary school
children.

Subjects and Methods

This cross-sectional study was carried out on
908 school children-aged 9-11 years in South
Khorasan province from October to December
2007.

The ethics committee of the Birjand
University of Medical Sciences approved the
study.

Schools were stratified according to

location (urban, rural). From each stratum, a
proportional, two stage cluster sample of
children was selected. The primary units
(clusters) were the schools (31 schools). The
secondary were the students within the
schools and equal numbers of children were
sampled from each school.
Children were allocated with code numbers
and randomly selected using random number
tables. A questionnaire included age, sex and
residence area of each individual that was
completed by one of parents. Weight was
measured to the nearest 0.1 kg (Seca Beam
Balance) with the subjects lightly dressed and
bare foot. Standing height to the nearest 0.1
cm (Seca Stadiometer) was also recorded. The
SD scored for height-for-age (HAZ), weight -
for-age (WAZ) and weight-for-height (WHZ)
were calculated in comparison to the National
Center for Health Statistics (NCHS) standard
population.  Stunting, underweight and
wasting were defined as HAZ<-2, WAZ<-2 and
WHZ<-2, respectively [151,

Blood samples were collected in the
morning from fasting subjects for zinc
analysis. The blood was centrifuged at 2500
rpm at 4°C for 10 min to obtain the serum. The
serum was stored at -20°C until analyzed.
Serum Zinc level was estimated by Shimadzu
6300 atomic absorption spectrophotometry.
The analytical wavelengths were set at 214.0
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nm. All serum samples were diluted (1:5) with
deionized water. Standard solutions of Zinc
were prepared by dilution of certified
standard solutions.

Dilute working standard solutions were
prepared immediately prior to their use by
stepwise dilution of the stock standard
solution with 5% glycerol to obtain same
viscosity of the serum samples. All glassware
used for the zinc analysis had been previously
soaked in diluted nitric acid (10%) for 2 hours
and thoroughly rinsed with deionized water to
avoid any zinc contamination. Results were
documented in terms of ug/dl. Zinc deficiency
was defined as serum zinc < 70 pg/dI 6],

Statistical analysis was performed by the
SPSS statistical package using t-test, Chi-
square and ANOVA. A P-value less than 0.05
was considered to be significant.

Findings

This study was carried out on 908 /school
children aged 9-11 years. 474 subjects
(52.2%) were girls. 697 subjects (76.8%)
resided in city. The prevalence of stunting,
underweight and wasting was 13.2%, 6.8%
and 5.5%, respectively. The mean value of zinc
level was 87.7 (#32.7) ug/dl and it was

significantly higher in girls and urban areas
(Table 1). There were no significant
differences in mean serum zinc level in school
children with normal growth and subjects that
were stunted, underweight or wasted.

255 (28.1%) school children were zinc
deficient. The prevalence of zinc deficiency
was significantly higher in rural area than in
urban area and it was not related significantly
with age and sex of school children (Table 2).

The prevalence of zinc deficiency was
significantly higher in stunted school children
than non-stunted school children (Table 2).

Discussion

In present study the mean zinc level was 87.7
(#32.7) ug/dl and it was significantly higher in
girls and in urban areas with no difference in
age. In Sharifi study [13], the mean zinc level
was 115 #42 pg/dl and it was not significantly
different according to sex and area of
residence. In another study in Tehranl!7l on
881 students with the mean age of 13.2 £1.0
yr, the mean (SD) was 95.2 (¥17.7) ug/dl

In a study in Venezuela [18] in 320 children
aged 7-14 years, there was a tendency for
serum Zinc to increase with age and there was
no significant difference in zinc levels

Table 1: Comparison of mean value of serum zinc level of school children according to
age, sex and area of residence

Variable Zinc level
Frequency P-value
Mean (SD)
Age (years) 9 365 88.2 (33)
10 359 87 (33.1) 0.9
11 184 88.1 (31.6)
Sex boys 434 83.7 (29.9)
<0.001*
girls 474 91.3 (34.8)
Area of urban 697 89.7 (31.3)
: 0.001 *
residence rural 211 81 (36.3)

* significant

251




Zinc Deficiency in Elementary School Children; A Fesharakinia, et al

Table 2: Comparison of prevalence of zinc deficiency according to age, sex, area of residence,
stunting, wasting and underweight in schoolchildren

Zinc deficiency

Zinc deficiency

Variable +ve -ve
Frequency (%) Frequency (%)

9 97 (26.6) 268 (73.4)

Age (years) 10 107 (29.8) 252 (70.2) 0.6
11 51 (27.7) 133 (72.3)
boys 133 (30.6) 301 (69.4)

Sex 0.1
girls 122 (25.7) 352 (74.3)
Urban 169 (24.2) 528 (75.8)

Area of residence <0.001*
Rural 86 (40.8) 125 (59.2)
Positive 43 (35.8) 77 (64.2)

Stunting 0.04 *
Negative 212 (26.9) 576 (73.1)
Positive 18 (36.0) 32 (64.0)

Wasting 0.2
Negative 237 (27.6) 621 (72.4)
Positive 21 (33.9) 41 (66.1)

Underweight 0.3
Negative 234 (27.7) 612 (72.3)

* significant

according to sex. In a study.in Greece [19] in
105 children aged 3-14 years, the mean level
of zinc was 97.5 pg/dl (15 umol/l) with no
significant difference between boys and girls;
a significant positive correlation was found
between Zinc levels with age and height-for-
age. In a study on 156 Japanese children (6-12
years old) the . average serum zinc
concentrationnwas 92 (¥13) pg/dl with no
significant differences according to sex and
age [201. In a study in 58 children (3 months-5
years) in India [21], there was a significant
positive correlation between serum zinc and
height-for-age.

In present study 28.1% of children were
zinc deficient. The prevalence of zinc
deficiency was significantly higher in rural
areas with no difference according to sex and
age. In Sharify study('3] 13.7% of subjects
were zinc deficient (13% boys and 14% girls)
and the prevalence of zinc deficiency was
different in different provinces. In Tehran

study!17] the prevalence of zinc deficiency was
31.1% and its prevalence was significantly
higher in male children. In a study in Sri Lanka
on 945 school children of the age group 12-16
years zinc deficiency was found in 51.5% and
58.3% of boys and girls, respectively [22],

In present study the prevalence of zinc
deficiency was significantly higher in stunted

school children than non-stunted school
children.

Some studies [232425] showed that in
children with short stature, zinc

supplementation increases growth velocity. A
study in Iran [26] showed that after 7 months
zinc supplementation in 804 school children
aged 8-12 years, significant increase in weight
and length growth was found. Another study
in Iran showed that zinc supplementation of
malnourished school boys significantly
increased height, weight and bone age [271.
Present study has a few limitations. The
dietary intake and the mean intake of zinc
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were not assessed and in stunted children the
effects of zinc supplementation on length
growth must be assessed.

Conclusion

The present study showed that zinc deficiency
is common in school children of South
Khorasan province and is related significantly
with stunting, so searching studies for
underlying factors of zinc deficiency, dietary
assessment of zinc intake and zinc
supplementation  especially in  stunted
children is recommended.
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