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Summary. Background: Infants and young children have been identified as the most nutritionally vulnerable 
group in catastrophic situations such as earthquakes. Malnutrition and poor feeding practices during the early 
years of life could adversely affect child’s growth, cognitive, physical and social development. Objectives: The 
objective of this study was to assess and compare nutritional status and related factors among 6-48 months 
old children born in the damaged rural and urban areas of Varzeghan after the 2012 earthquake. Methods: 
250 children between 6-48 months living in Varzeghan and 60 damaged villages participated in this cross-
sectional descriptive study. Anthropometric data were gathered and the three indices of malnutrition, wasting 
(weight/height), underweight (weight/age) and stunting (height/age) were calculated and assessed accord-
ing to z-score. These data were compared with the documented files gathered in health institutes before the 
earthquake. Results and Conclusion: There were statistically significant differences in wasting, underweight 
and stunting before and after the earthquake in different areas. The most prevalent nutritional complications 
according to z-score<-2 were wasting (8.8%), underweight (6.4%) and moderate-severe stunting (2.8%), re-
spectively. The prevalence of wasting (12.8% vs. 4.2%) and underweight (8.4% vs. 2.1%) in different areas 
was higher in girls in comparison to boys. This study provides evidence that natural disasters inversely effect 
children’s nutritional health. Thus, since malnutrition still remains one of the main public health challenges in 
Iran and some other developing countries it is crucial to precisely assess and implement accurate intervention 
procedures to ensure the needs of all age groups especially young children. 
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O r i g i n a l  a r t i c l e s

Introduction

Protein-Energy malnutrition is defined as an im-
balance between nutrient requirements and dietary in-
take that results in deficits of energy, protein, and mi-
cronutrients stores, resulting in impaired growth and 
development (1). Protein-Energy malnutrition is one 
of the common nutritional complications during early 
years of living causing growth retention, stunting, cog-
nitive impairment, reduced work efficiency and edu-

cational progress; along with persistent inflammation, 
resistance to treatment and physical activity dismiss 
(2,3). Failure to thrive (FTT), a condition of delayed 
or cease of growth, mainly observed among children 
younger than 5 years is one of the main consequences 
of malnutrition (4).

Failure to thrive is the result of two main causes, 
organic factors such as acute and chronic diseases that 
impair nutrient absorption and metabolism or increase 
food demand and inorganic factors such as inadequate 



R. Mokhtari, F. Ghalichi, A. Jafarabadi Mohammad, et al.108

intake, reduced appetite and poorly educated (5). Un-
suitable environmental situation before birth and be-
tween birth until five years of age, has immanent and 
profound effect on children’s health (6). Since nutri-
tional status is merely affected by food chain factors 
such as economical and physical accessibility, food 
consumption and bioavailability, any feature that could 
influence this food chain could be a possible precursor 
of malnutrition (7). 

Natural disasters are one of the most devastating 
inorganic factors threatening health and nutritional 
status, demanding urgent and special proceedings (5). 
Children are the main victims of disasters and calami-
ties, since their physical and mental health is repeat-
edly injured. During natural disasters, restriction of 
food sources, poor energy and nutrient intake leads the 
population susceptible to infections and diseases and 
subsequently increases the rate of children morbid-
ity and mortality (8). One of the general methods for 
assessing total nutritional status in vulnerable popu-
lations is measuring weight, growth and nutritional 
status among 6-59 months old children (9, 10). The 
three common index for malnutrition in researches are 
underweight, stunting and wasting (11). 

Asia has been rated as the forth continent for the 
accession of natural disasters (27) and the Islamic re-
public of Iran is among the ten top countries with the 
highest prevalence of natural disasters and mortality 
(11). In 2012 a fatal earthquake (6.2 Richter magnitude 
scale) occurred in Arasbaran (10-kilometers of East-
Varzeghan), East Azerbaijan, Iran, killing hundreds and 
dramatically affecting population’s nutritional status and 
health. According to the severity of earthquake and lack 
of accurate information of children’s nutritional status, 
efficient planning’s for assessing the severity and extent 
of children’s nutritional complications is essential. Based 
on the I.R. Iran Multiple Indicator Demographic and 
Health Survey (IrMIDHS) in 2000, the nutritional 
status of less than five-year-old children living in east 
Azerbaijan was high and stunting was prevalent (20). 
Thus, it seemed vital to determine the nutritional status 
of this area after the earthquake. The objective of this 
study was to assess and compare nutritional status and 
related factors among 6-48 months old children born in 
the damaged rural and urban areas of Varzeghan after 
the 2012 earthquake.  

Methods

Participants
In this cross-sectional descriptive study, 250 chil-

dren between 6-48 months living in Varzeghan and 60 
damaged villages (15 villages >50% damaged) partici-
pated. Studied villages were recruited by clustering sam-
pling among all the damaged villages, four years after the 
earthquake. Subjects were randomly selected, according 
to each village’s population and by categorized sampling 
based on age groups (6-12 months, 1-2 years, 2-4 years). 
Inclusion criteria were children (6-48 months old) born 
and living in damaged areas caused by earthquake and 
willing to participate in the study by mother’s permission. 
Based on the exclusion criteria, children or mothers who 
were not home after three times referral to houses were 
excluded from the study. Also, children or mothers with 
mental retardation and children with eating difficulties 
such as cleft lip and cleft palate were excluded.  

Data collection
The basic information was gathered by refer-

ring to Varzeghan’s municipal health center and rural 
health houses. According to the available files and the 
selected samples, the data for each child was registered 
(including their address). Subsequently, we went to 
each child’s house and after gaining permission from 
their mother’s, we started interviewing them for com-
pleting the data collection form. Demographic infor-
mation and social-economic data were also collected. 
This study was approved by the ethical committee of 
Tabriz University of Medical Sciences (ethical code: 
IR.TBZMED.REC.1395.676). 

Anthropometric data 
A platform weighing scale (0-25 kg of capacity and 

100 g of accuracy, Seca, Germany) was used for measur-
ing body weight. Weight was measured three times to the 
nearest 100g in light clothes without shoes and the mean 
measurement was reported. Each day the scale was cali-
brated by a 10kg weight and adjusted if required. Recum-
bent length measurement was used for children younger 
than 2 years or shorter than 85cm using a length board. 

For children older than 2 years or taller than 
85cm, standing height without shoes was measured by 
a statiometer. Length and height were measured to the 
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nearest 0.1 cm. In this study, children’s anthropometric 
data was determined according to the Centers for dis-
ease control and prevention (CDC) reference popula-
tion, approved by WHO (14). The parameters used for 
body index were: weight-for-age as the present nutri-
tion indicator or underweight, height-for-age as the 
past nutrition indicator or stunting, weight-for-height 
as the present and past nutrition indicator or wasting 
(15). Afterwards they were assessed according to z-
score. The Z-score was used for nutritional classifica-
tion with following category: normal: Z ≥ -1 SD, mild 
malnutrition: -1 SD Z ≤-2 SD, moderate malnutri-
tion: -2 SD Z≤ -3 SD, severs malnutrition Z < -3 SD. 
Under nutrition was defined as underweight, stunting 
and wasting lower than -2 SD (Z < -2) (16).

Statistical Analysis
Data related to children’s weight and height was 

transferred to the Epi info3.3.2 program and along with 
the rest of the data were analyzed using the Statistical 
Package for the Social Sciences (SPSS ver.22) (SPSS 
Inc, Chicago, IL, USA) software. Data normality was 
evaluated by Kolmogorov-Smirnov test and expressed 
by mean and standard deviation in tables. To compare 

the means between two groups, student t-test and 
Mann-Whitney U test were used for symmetric and 
asymmetric variables, respectively. The Pearson correla-
tion coefficient was used to investigate the relationship 
between quantitative normal data (p<0.1 was consid-
ered statistically significant). The statistical tests were 
two-sided, and a P value less than 0.05 were considered 
statistically significant for the rest of the results.

Results

Table 1 indicates children’s demographic infor-
mation after the earthquake. As can be seen 4.8% of 
children weighed less than 2.5 kg. 

Table 2 indicates the comparison of nutritional sta-
tus based on wasting (weight/height) before and after the 
earthquake in different areas. As can be seen there were 
statistically significant differences for wasting in strongly 
damaged villages (p=0.028), Varzeghan (p<0.001) and 
the total area (p=0.003) before and after the earthquake. 
After comparing wasting with children’s demographic, 
nutritional and economic status, we observed a statisti-
cally significant positive association (Confidence Inter-

Table 1. Demographic characteristics of children after the earthquake

Area
Girl (n%) Boy (n%) Age (month)           Type of birth Birth weight

total 24≥  24≤ Natural  Cesarean <2.5 kg   >2.5 kg

Strongly damaged villages
23 (%49) 24 (51.1%)

18 (38%) 29 (62%) 24 (51.1%) 23 (48.9%) 1 (2.1%) 46 (97.9%)
47 (18.8%)

Partially damaged villages
73 (%49) 76 (%51)

77 (49.7%) 75 (50.3%) 84 (56.4%) 65 (43.6%) 4 (2.7%) 145 (97.3%)
149 (59.6%)

Varzeghan
28 (52%) 26 (48%)

35 (64.8%) 19 (35.2%) 20 (37%) 34 (63%) 7 (13%) 47 (87%)
54 (21.6%)

Total area 122(48.8%) 128(51.2%) 127(50.8%) 123(49.2%) 128(51.2%) 122(48.8%) 12 (4.8%) 238 (95.2%)

Table 2. Comparison of nutritional status based on wasting (weight/height) before and after the earthquake in different areas 

Index Nutritional 
status

Strongly damaged 
villages

Partially damaged 
villages Varzeghan Total Area 

Before 
(n=32)

After 
(n=47)

Before 
(n=101)

After 
(n=149)

Before 
(n=36)

After 
(n=54)

Before 
(n=169)

After  
(n=250)

weight/height

Normal 26(81.3%) 31(66%) 71(70.3%) 118(79.2%) 31(86.1%) 33 (61.1%) 128(75.7%) 182(72.8%)

Mild 5(15.6%) 8(17%) 22(21.8%) 25(16.8%) 4(11.1%) 13(24.1%) 31(18.4%) 46(18.4%)

Moderate-severe 1(3.1%) 8(17%) 8(7.9%) 6(4%) 1(2.8%) 8(5.4%) 10(5.9%) 22(8.8%)

p-value 0.028 0.865 <0.001 0.003
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val=90%) between wasting and birth weight (p=0.077), 
the number of children under 5 years in the family 
(p=0.064), Iron supplementation (p=0.037) and a inverse 
association with Cesarean delivery (p=0.04).   

Comparison of nutritional status based on under-
weight (weight/age) before and after the earthquake 
in different areas showed a statistically significant dif-
ference for underweight in Varzeghan (p<0.001) and 
the total area (p=0.011). Comparing underweight with 
children’s demographic, nutritional and economic sta-
tus indicated a statistically significant positive associa-
tion (CI=90%) between weight/age and birth weight 
(p=0.005), duration of breast feeding (p=0.084) and 
a inverse association with mother’s Body Mass Index 
(BMI) (p=0.089) and sex (p=0.057).  

Table 4 declares the comparison of nutritional 
status based on stunting (height/age) among girls and 
boys in different areas after the earthquake. As can be 
seen there statistically significant differences for stunt-
ing strongly (p=0.019) and partially (p=0.083) dam-
aged villages. With a 90%CI, there were statistically 
significant positive association between stunting and 
birth weight (p=0.014), economic status (p=0.062), 
mother’s educational status (p=0.107), vitamin A and 
D supplementation (p=0.072) and type of feeding in 
the first 6 months of living (p<0.001).   

When comparing moderate-severe wasting, un-
derweight and stunting before and after the earth-
quake in different areas according to sex, we observed 
that the prevalence of underweight in different areas 
was higher in boys in comparison to girls (p=0.057). 

Discussion

Growth monitoring is universally used to assess 
individual and overall nutritional status, health, devel-
opment and estimate nutritional status. In compari-
son to other health assessment tools, measuring child 
growth using anthropometric indices is a relatively 
inexpensive, easy to perform and non-invasive pro-
cess (16). According to findings, children’s nutritional 
status significantly decreased after the earthquake. The 
most prevalent nutritional complications according to 
z-score<-2 were wasting (8.8%), underweight (6.4%) 
and moderate-severe stunting (2.8%). Similar results 
were observed after in the Wenchuan Earthquake in 
China (17), the 2011 Flood in Thailand (18) and Kat-
rina Hurricane (19). Infant and young child morbid-
ity and mortality often dramatically increase in a very 
short period after the earthquake even in previously 
healthy populations (17). However, since this study 

Table 3. Comparison of nutritional status based on underweight (weight/age) before and after the earthquake in different areas

Index Nutritional 
status

Strongly damaged 
villages

Partially damaged 
villages

Varzeghan Total n(%)

before 
(n=32)

After 
(n=47)

before 
(n=101)

After 
(n=149)

before 
(n=36)

After 
(n=54)

before 
(n=169)

After 
(n=250)

weight/age Normal 23(71.9%) 33(70.2%) 88(87.1%) 117(78.5%) 34(94.4%) 42(77.8%) 145(85.8%) 192(76.8%)

Mild 7(21.9%) 9(19.1%) 10(9.9%) 24(16.1%) 2(5.6%) 9(16.7%) 19(11.2%) 42(16.8%)

Moderate- Sever 2(6.2%) 5(10.6%) 3(3%) 8(5.4%) - 3(5.5%) 5(3%) 16(6.4%)

p-value 0.891 0.153 <0.001 0.011

Table 4. Comparison of nutritional status based on stunting (height/age) among girls and boys in different areas after the earthquake

Index Nutritional 
status

Strongly damaged 
villages

Partially damaged 
villages Varzeghan Total  n(%)

before 
(n=32)

After 
(n=47)

before 
(n=101)

After 
(n=149)

before 
(n=36)

After 
(n=54)

before 
(n=169)

After 
(n=250)

height/age

Normal 21(65.6%) 41(87.2%) 91(90.1%) 128(85.9%) 34(94.4%) 51(94.4%) 146(86.4%) 220(88%)

Mild 7(21.9%) 5(10.6%) 9(8.9%) 15(10.1%) 2(5.6%) 3(5.5%) 18(10.6%) 23(9.2%)

Moderate- Severe 4(12.5%) 1(2.1%) 1(1%) 6(4%) - - 5(3%) 7(2.8%)

p-value 0.019 0.083 0.673 0.930
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was accomplished four years after the earthquake, it is 
expected that children’s nutritional status should have 
improved due to government policies. On the other 
hand, since it was a dramatic earthquake and mostly 
effected villages, it might take several years to compen-
sate the damages. 

Assessing 500 children’s (6-59 months old) nu-
tritional status, nine months after the Bam earthquake 
(2005, Bam, Iran) indicated that the prevalence of 
moderate-severe wasting and stunting were 15.2% 
and 8.9%, respectively. Also, low birth weight (<2.5kg) 
children were more than 7.5 and 4.5 times applicable 
to wasting (p=0.001), and underweight (p<0.001) (20). 
After the 1999 Colombian earthquake, children’s nu-
tritional status was rigorously damaged in short-time 
(one year after the earthquake) and partially damaged 
in middle-time (six years after the earthquake). How-
ever, the nutrition-educational programs and nutrient 
supplementation were able to diminish consequences 
(21). In this study, vitamin A and D supplementation 
reduced the prevalence of stunting (p=0.072). Also, 
Iron supplementation had a statistically significant as-
sociation with wasting.

One year after the 2005 earthquake in Mansehra 
District of northern Pakistan, Nausheen Hamid et al 
performed a study on 102 children (12-59 months) for 
assessing the prevalence of acute and chronic malnutri-
tion. There were increased odds of wasting in children 
in age-groups ≤35 months as compared with children 
in the older age-groups. Similarly, there were six-fold 
increased odds for stunting in children ≤23 months 
compared with the age-group 48–59 months. In terms 
of breastfeeding and infant weaning practices, the odds 
of children being wasted increased by 1.12 (P = 0.04) 
for every month if they continued to be breast-fed af-
ter 12 months of age (22). Similarly, in this study, the 
odds of children being wasted increased by 1.103 (P = 
0.084) for every month of breastfeeding. Also, the odds 
of children being wasted decreased by 0.912 (p=0.096) 
when infant weaning was suddenly (less than a week).  

The prevalence of wasting (12.8% vs. 4.2%) and 
underweight (8.4% vs. 2.1%) in different areas was 
higher in boys in comparison to girls. However, the 
differences of moderate-severe stunting prevalence 
among boys and girls was insignificant (p=0.642). In 
contrast, after the 2015 earthquake in Nepal, women 

and girls were prone to face greater risk than men and 
boys. Exposed from the onset to entrenched discrimi-
nations and inequalities in their daily lives, they get 
even more vulnerable during and after emergency situ-
ations (23). After the severe earthquake in Bam, Iran 
the sex ratio at birth decreased, 6–12 months later as 
a result of psychological tensions and stress associ-
ated with the earthquake (24). However, there was no 
significant difference in sex ratio after the Wenchuan 
Earthquake in China (25). 

This study had the following limitations: one of 
the most important limitations of this study was that 
it was implemented four years after the earthquake, it 
would have been superior if it had been accomplished 
a few months after the disaster. Also, the effect of nu-
tritional, economic and social support provided by the 
government on children’s growth was not assessed. 
Since the rate of malnutrition had increased after four 
years, it seems that the government was not able to 
fully compensate the population’s needs. However, the 
prevalence of malnutrition before the earthquake in-
dicates that this area was not fully nourished and the 
earthquake had worsened the condition.

In conclusion, since malnutrition is an important 
determinant of child’s mortality, interventions should 
begin immediately. In addition, nutrition intervention 
might play a key role in saving lives through their im-
pact on nutrition and health for all target population 
aged 6 to 48 months. Therefore, encouraging and pro-
moting breast feeding, and introducing high quality 
complementary foods in addition to breast milk should 
be an important intervention measure for the infants 
from six months of age.
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