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Abstract: Malnutrition is a major public health problem in developing countries, which resulted in morbidity
and mortality among children. The aim of study was s to evaluate the prevalence of malnutrition among children
aged 1-5 years old by new curves of WHO. A total of 385 children aged 1- 5 years attending nursery schools
of Zahedan in southeast of Iran were enrolled into this cross-sectional study. Malnutrition was defined as
underweight, stunting and wasting if the weight for age, height for age and weight for height indices were
below -2 Z-score of the World Health Organization (WHO) Growth standards. Statistical analysis was performed
using Epi-Info version 7. Results showed that the overall prevalence of underweight, wasting and stunting was
7, 6.2 and 15%, respectively. Although the overall prevalence was lower in boys, there was only a significant
difference in the rate of stunting between boys and girls (P<0.01). The rate of malnutrition increased with child's
age. Conclusion overall, the rate of stunting was significantly higher than the rates of underweight and wasting.
Thus, further studies are needed to find the causes of height growth deficiency.
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INTRODUCTION and 9% are wasted [5]. Over the past two decades, the

Malnutrition is a major public health problem in children is dramatically high and is still one of the most
developing countries, which affects the health systems common childhood disorders in Iran [6]. A national study
and socio- economic status of the society and resulting in performed on Iranian children by the Office of Community
morbidity and mortality in children under- five years age Nutrition Improvement in the Department of  Health of
[1-3]. It is estimated that nearly 20 million of children the Ministry of Health and Medical Education in 1998,
around the world, especially in South Asia and in Sub- showed that 15.4, 10.9 and 4.9% of children < 5 years old
Saharan Africa¸ suffer  from  severe  acute  malnutrition in rural and urban areas in different provinces of the
and about 5 million  annual  deaths  of  children  under country had moderate and severe stunting, underweight
five years directly or indirectly are associated with and wasting, respectively [7].The rate of malnutrition with
malnutrition [2, 4]. The prevalence of malnutrition in the various degrees in children under 5 years old in several
children under the age of 5 years in developing countries cities and provinces of Iran has been reported in several
shows that about 31% are underweight, 38% are stunted studies  [8-13]. Since, malnutrition in early life, leads to the

prevalence of weight loss and underweight in Iranian
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body slow growth, short stature, delayed mental Diagnostic Methods of Malnutrition: The anthropometric
development in children and also high risk of recurrent
infections, resistance to treatment and reduced physical
activity, thus growth monitoring in children is one of the
important health services to find out their nutrition status
[10]. In children, protein–energy malnutrition is
considered by different conditions including weight for
age (Underweight), height for age (Stunting) and weight
for height (Wasting) that fall below -2.0 standard
deviations of the NCHS and WHO growth charts [8]. So
far, to check the children’s growth, National Center for
Health Statistics (NCHS) curves America were used,
which  were  recommended  for  international  use  since
the  1970s  [14]. In 1993, World Health Organization
(WHO) declared that the NCHS curves are not a good
indicator  for  childhood  growth.  In   2006,  WHO sets
new  standards  for  children  under five years replaced
the NCHS usual standards [15]. The aim of study was to
evaluate the prevalence of malnutrition among children
aged 1-5 years old attending nursery schools by new
curves of WHO.

Patients and Methods: This cross sectional study was
conducted among children aged 1- 5 years attending
nursery schools in Zahedan -Sistan and Baluchistan
province, located in South-east of Iran. Subjects were
selected using multistage stratified random sampling
during October 2015–January  2016.  Based  on a
previous  study  [10]  with  a  prevalence  of  stunting
20%, precision 0.05 and d=0.04 the sample size of 385
subjects was calculated according to the following
formula: n= [(Z²1- /2) ×P (1–P)] / d².

The study was approved  by  the  ethics  committee
of Zahedan University of Medical Sciences (Code No:
IR.ZAUMS.REC.2015.193) and informed consent and
approval were given by the parents and the nursery
school authorities where this study was carried out. 

Children aged 1-5 years who attended nursery
schools in Zahedan whose authorities  gave  consent
were enrolled in this study. The children who were
seriously ill and those who their parents did not give
consent were excluded. 

Age was determined by asking the date of the birth,
or by examining the birth certificate. The children’s weight
was measured by a digital scale with precision rate of 0.1
kg with no shoes and minimum covering. A Stadiometer
(Floor type model with sensitivity of 0.1 cm) was used for
measurement of height. It typically consists of a vertical
ruler with a sliding horizontal rod which is adjusted to rest
on top of the head. The measurements were made by the
trained nutrition students.

data for each age group and sex were compared with new
WHO standard of WHO [15]. This method is based on
using Z-Score system to determine the grade malnutrition
and measures all the three indices (Weight-for-age,
height-for-age and weight-for-height) and expresses the
results in terms of Z scores units. Underweight was
indicated as weight-for-age, stunting as the height-for-age
and wasting as the weight-for-height.

A Z-score of less than -3 was considered as severe
malnutrition  (i.e.   stunting,   wasting   or  underweight).
Z-score between -2 and -3 as moderate malnutrition and
also more than -2 was considered as normal [9, 15].

Statistical Analysis: Data entry was performed on Epi-
Info, version 7. In order to analysis of data, the  results of
Epi-Info data file was exported into the Statistical Package
for Social Sciences (SPSS) software, version 21 (Chicago
IL). The results were expressed as mean ± standard
deviation. The data were compared by the chi-square test.
P < 0.05 was considered statistically significant.

RESULTS

A total of 385 children aged 1- 5 years were enrolled
in this study. Of these, 203 (52.7%) children were boys
and 182 (47.3%) were girls. The distribution of children
according to age and gender is demonstrated in Table 1.
As shown in Figure 1, the sex adjusted rate of overall
underweight, wasting and stunting among all children was
7, 6.2 and 15%, respectively. Girls showed higher
percentage (9.3, 8.3 and 17%) of underweight, wasting and
stunting as compared to boys (4.9, 4.5 and 13.3%),
respectively. Regarding the grade of malnutrition,
according to WHO Z-scores, 6 and 1% of children had
moderate and severe underweight. The girls showed
higher percentage (8.8%) of moderate underweight as
compared to boys (3.4%) (Table 2). As well, 5.2 and 1% of
children showed moderate and severe wasting. The
prevalence of wasting was found higher in girls (7.7%)
compared to boys (3%) (Table 3). However, no significant
difference in prevalence of overall underweight and
wasting was found between boys and girls (P = 0.058,
P=0.07, respectively). 

The data in Table 4 shows that 10.1 and 4.9% of
children had moderate and severe stunting. Severe
stunting was significantly higher in boys (6.9%) as
compared to girls (2.7%) (P<0.01). Table 5 shows that the
rate of  malnutrition  increased  with child's age, so that
the most rates of underweight (29.6%; P>0.05, wasting
(33.3%; P>0.05) and stunting (29.3%; P<0.01) were
observed in children aged 5 years.
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Fig. 1: Sex adjusted rate of underweight, wasting and stunting among studied children

Table 1: Distribution of studied children based on age and sex
Sex  Age(years) Boy (%) Girl (%) Combined
1.00 12 (5.9) 6(3.3) 18(4.7)
2.00 32(15.8) 24(13.2) 56(14.5)
3.00 33(16.3) 28(15.4) 61(15.8)
4.00 60(29.6) 48(26.4) 108(28.1)
5.00 66(32.5) 76(41.8) 142(36.9)
Overall  203(100)  182(100)  385(100)
X =4.45 P=0.062

Table 2: Sex adjusted rate of underweight among studied children 
Sex Age(years) Boys (%) Girls (%) Combined (%) 
Normal 193 (95.1) 165(90.7) 358(93)
Moderate 7(3.4) 16(8.8) 23(6)
Severe 3(1.5) 1(0.5)  4(1)
Overall 203(100) 182(100)  385(100)
X =5.58 P=0.0582

Table 3: Sex adjusted rate of wasting among studied children
Sex  Age(years) Boys (%) Girls (%) Combined (%) 
Normal 194 (95.6) 167(91.8) 361(9.8)
Moderate 6(3) 14(7.7) 20(5.2)
Severe 3(1.5) 1(0.5)  4(1)
Overall 203(100) 182(100)  385(100)
X =5.1 P=0.072

Table 4: Sex adjusted rate of stunting among studied children
Sex Age(years) Boys (%) Girls (%) Combined (%) 
Normal 176 (86.7) 151(83) 327(84.9)
Moderate 13 (6.4) 26(14.3) 39(10.1)
Severe 14(6.9) 5(2.7)  19(4.9)
Overall 203(100) 182(100)  385(100)
X =9.4 P<0.012

Table 5: Age adjusted rate of kinds of malnutrition among studied children
Malnutrition Age(years) Underweight (%) Wasting (%) Stunting (%)
1 3 (11.1)  0 (0) 7(12.1)
2 3 (11.1) 3(12.5) 9(15.5)
3 6(22.2) 6 (25) 12(20.7)
4 7(25.9) 7(29.2) 13(22.4)
5 8(29.6) 8(33.3) 17(29.3)
Total 27(100) 24(100) 58(100)
Pv  0.24  0.8  0.01

DISCUSSION

This study showed that based on new WHO
standard, 7, 6.2 and 15% of nursery school children in
southeast of Iran were underweight, wasted and stunted,
respectively.

Comparing current findings with data from the other
countries in a similar age group of children (Aged under
5 years) demonstrated that 41 and 43% of children in
Bangladesh were underweight and stunted [16]. The
prevalence of underweight, wasting and stunting in Saudi
children was found to be 8.2, 13.7 and12.7%, respectively
[17]. Several studies with a very large sample size
conducted in Nairobi [18], Indonesia [19] and Libya [20]
showed that 40, 38.4 and 20.7% of children were stunted.
There was significant correlation between stunting and
age, job [19], sex [18, 19] and education of mother and
birth weight [18, 21].

Comparison of WHO standards with the NCHS/WHO
reference in the studies of Dominican Republic,
Bangladesh, United States and Europe [22] and Pakistan
[23] revealed that the rates of underweight, stunting and
wasting were higher when the WHO standards were used
as reference. 

Comparison of our results with some studies
conducted in Iran showed that the prevalence of
underweight, wasting and stunting was different with
previous studies. A national survey conducted in the
Islamic Republic of Iran in 1998 showed that according to
the NCHS and WHO standards, the rates of underweight,
wasting and stunting in Iranian children aged under 5
years were 10.9, 4.9 and 15.4% [24] and 9.5, 6.1 and 20.4%,
respectively [25]. The rates of underweight and stunting
in Iranshahr, located in the central region of Sistan and
Baluchestan province, according to WHO standard was
reported  to  be  9.8 and 11.1% [13]. A study conducted on
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children under 6 years in Sistan and Baluchestan province children aged 5 years old in the current study. This
revealed that based on NCHS and WHO standards; 21.1, finding is in accordance with several studies [2, 9]. Due to
28.2, 19.4% and 32.1, 9.4 and 7.5% were underweight, the low economic status and cultural poverty in some
wasted and stunted, respectively [8]. In three studies areas of Sistan and Baluchistan province, it seems that the
carried out in rural health centers of Birjand, south of increasing rate of malnutrition especially stunting in our
Khorasan province, the rates of underweight, wasting and study might be related to the low purchasing power of
stunting, based on the NCHS and WHO standards, were poor households to sufficient nutritious foods,
6.3, 0.8 and 9.8% respectively [10], 10.5, 10.8 and 9.3% [21] inadequate energy and protein intake, inappropriate food
and 18.5, 3 and 40.1% [26].The rates in Khorasan habits because of insufficient nutritional awareness.
province, northeast of Iran, were 7.5, 4.4 and 12.5%, On the other hand, the high rate of stunting among
respectively [9]. children aged 5 years old compared to other age groups

It has been reported that the type of standard has might be due to insufficient breastfeeding and
considerable effect on the prevalence of nutritional complementary feeding practices in childhood, which
indicators [17]. The prevalence of malnutrition with the contribute to inadequate intake of calorie and protein.
new WHO standard can predict mortality better than However, we did not collect data to determine the impact
NCHS standards [10, 17]. Thus, the variations of of related factors on nutritional status.
prevalence could be relevant to the assessment of The limitation of the study is that it was not designed
malnutrition with type of standard. Also, according to to optimize the risk factors and consequences of
other studies, it seems, sample size, low socio- economic malnutrition.
status [17] geographical and racial differences [2] and
other factors such as poverty, nutrient deficiencies, job CONCLUSIONS
and illiteracy of parents, low birth weight, insufficient
food supply, poor dietary habits, birth grade, parasitic Although, the prevalence of malnutrition in this
diseases and the implementation of healthcare programs study is lower than statistic reported in the previous
and other facilities for this vulnerable group could also be studies, but due to the high prevalence of stunting,
contributory [8,13, 21]. further studies to find out the causes of height growth

Comparison of the current findings with previous deficiency and also implementation of intervention
studies in the various provinces and regions of the programs to increase nutritional knowledge of mothers is
country indicates a relative improvement of nutritional recommended.
status in children under 5 years old. However, the
malnutrition still prevails on the other public health ACKNOWLEDGEMENT
problems in Zahedan.
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