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Abstract

Objective:Maternal health in pregnancy and birth outcomes were compared between pre- and
post-Varzaghan earthquake.
Methods: In this retrospective descriptive study, before and after the earthquake, 550 and 450
women were enrolled respectively. Neonatal weight, height, and head circumference, as well as
maternal weight gain and hemoglobin (Hb) levels were obtained usingmedical records at health
centers. Chi-square test and Independent t-test were used to analyze differences in pregnancy
outcomes. A P-value less than 0.05 was considered significant.
Results: A significant increase in inadequate gestational weight gain (44.1% vs 58.9%) was
observed (P= 0.043) before and after the earthquake. The mean hemoglobin level in the first
trimester before the earthquake was significantly higher than after the earthquake (P= 0.001).
Before–after earthquake comparisons showed that the mean birth weight, birth height, and
birth head circumference were decreased significantly (P< 0.05). In addition, the rates of pre-
term birth (18.91% vs 10.90%), abortion (17.11% vs 10.54%), and stillbirth (3.78% vs 1.82%)
were increased significantly after the earthquake (P< 0.05).
Conclusions: Earthquake causes inadequate gestational weight gain and decreased hemoglobin
levels, which lead to adverse birth outcomes. More longitudinal and well-designed studies are
desired to investigate the longitudinal consequences of disasters on susceptible groups.

Disasters are a complex mix of natural hazards and human action that occurs suddenly or
uncontrollably.1 Earthquake is one of the most tragic and terrifying natural disasters that annu-
ally kills many people around the world.2 Iran is one of the most seismically active countries in
the world due to being located on the earthquake belt. Between 1982 and 2010, Iran had the
highest number of earthquakes and 17.6% of the world’s destructive earthquakes occurred in
Iran.3 On average, there is a severe earthquake every 4 years in Iran. The consequence is the
destruction of 97% of rural units and the overall damage of 79% of urban units in earth-
quake-prone areas.3 East Azerbaijan Province is one of the most seismically active regions in
Iran. Two earthquakes measuring 6.3 and 6.4 on the Richter scale occurred on August 12,
2012, in this province (Ahar, Haris, and Varzaghan).4 At least 306 people died and more than
3000 others were injured.

Natural disasters have many effects on different aspects of a human’s life; depression, stress,
and posttraumatic stress are the most important effects. Nutrition and food security of disaster-
affected communities are one of the major issues, which are affected by both the psychological
and food resources.5,6

Some population groups are at considerably higher risk in this situation. Individuals who are
at increased risk for physical and mental crisis include the elderly, children, and pregnant
women.6–9 Studies have shown that pregnant women and newborns were exposed to adverse
birth outcomes as a result of earthquakes.10 Preterm delivery, increased fetal mortality, and
low birth weight (LBW) are the reported consequences of natural disasters.11–13

Proper gestational weight gain during pregnancy and hemoglobin levels are important
indicators of the nutritional status of pregnant women.14,15 Women with inadequate gestational
weight gain were found to be at a higher risk for LBW, birth defects, preterm delivery, and any
adverse birth outcomes caused by nutritional inadequacy.16,17 Low hemoglobin levels in preg-
nant women also lead to LBW, preterm labor, and perinatal death.18,19 The results of a recent
study in theHaris region where affected by Varzaghan earthquake showed that the prevalence of
moderate malnutrition among children under 1 year was higher in highly damaged areas.20
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However, in the mentioned study, no comparison was made before
and after the earthquake regarding mothers’ and infants’ health
indices.20

To the best of our knowledge, no information is available
regarding the effects of the Varzaghan earthquake on the health
status of pregnant women and birth outcomes. Studying the con-
sequences of natural disasters and their detrimental effects on the
health indicators of pregnant women helps us minimize the health
problems. So, this study aimed at investigating the impact of the
Varzaghan earthquake on the gestational weight gain and hemo-
globin status of pregnant women and the birth outcomes.

Materials and Methods

This retrospective descriptive study was carried out on all women
who had complete medical records available in the local health cen-
ters. Varzaghan is located 60 km northeast of Tabriz, the capital of
East Azerbaijan Province. To examine the effect of the earthquake
on pregnancy and birth outcomes, we compared 2 groups of preg-
nant women—those who experienced the earthquake and those
who did not. The study population consisted of 1000 cases of preg-
nant women living in urban and rural areas of Varzaghan city that
consisted of 550 pre-earthquake and 450 post-earthquake cases. All
of the pregnant women were reviewed based on their health
records availability in the health care centers in Varzaghan in
the period of August 11, 2011, to August 12, 2013.

All procedures performed in this study were in accordance with
the ethical standards of the Ethics Committee of Tabriz University
of Medical Sciences (IR.TBZMED.REC5/168490) and with the
1964 Helsinki declaration and its later amendments or comparable
ethical standards. Also, informed consent was obtained from all
individual participants included in the study.

A researcher-made checklist was used to collect data on mater-
nal and newborn health records before and after the earthquake.
This form was developed according to the standard form of the
Ministry of Health for Pregnant Women. This form is validated
based on content, by 13 elite gynecologists and nutritionists in
the Department of Community Nutrition, Tabriz University of
Medical Sciences. Birth weight was classified as low if the birth
weights were < 2.5 kg, stunting, and low head circumference
(HC) was defined as height-for-age (H/A) and HC-for-age below
-2 SD using theWorld Health Organization (WHO) Child Growth
Standards median.21 Anemia was defined as Hb< 10.5 g/dL,
according to the WHO’s definition.22

Data analyses were conducted using the SPSS for Windows,
version 22.0 (SPSS Inc., Chicago, IL, USA), and the Kolmogorov-
Smirnov test was used to check the normality of the data distribu-
tion. Normally distributed continuous variables are presented as
mean ± SD. Independent samples t-test and the chi-square test
were used for between-group comparisons. P-values lower than
0.05 were considered significant.

Results

The study population consisted of 550 pre-earthquake and 450
post-earthquake pregnant women inVarzaghan. The demographic
characteristics of pregnant women and infants are presented in
Table 1.Maternal characteristics were similar between the 2 groups
and there were no statistically significant differences (P> 0.05).

The comparison of inadequate gestational weight gain, anemia,
andHb levels in 2 groups is illustrated in Table 2. Inadequate gesta-
tional weight gain in the post-earthquake group (58.9%) has

significantly (P= 0.043) increased compared with the pre-earth-
quake group (44.1%). There was significantly (P= 0.001) higher
prevalence of anemia in post-earthquake pregnant women
(11.47%) compared to pre-earthquake (9.92%) in the first trimester
of pregnancy; however, this difference was not significant in the
third trimester. The mean (SD) of hemoglobin levels were 12.86
(1.3) and 11.57 (1.32) in the first trimester and 12.29 (5.92) and
12.52 (8.22) in the third trimester in pre- and post-earthquake
groups, respectively. The difference in hemoglobin levels in the
first trimester was statistically significant (P= 0.001).

Table 3 describes the pregnancy outcomes for both groups. The
rates of preterm birth (18.91% vs 10.90%), abortion (17.11% vs
10.54%), and stillbirth (3.78% vs 1.82%) for women exposed to
the earthquake were significantly higher compared with those in
the pre-earthquake group.

As can be seen in Table 4, the mean birth weight, birth height,
and birth HC are significantly decreased in the earthquake-affected
group (P < 0.05). Also, the percentage of LBW, low birth height,
and low birth HC in the post-earthquake group is significantly
increased in comparison with that in the pre-earthquake group
(P < 0.05).

Discussion

In the present study, it was demonstrated that an inadequate gesta-
tional weight gain ratio increased significantly after the earthquake.
Gestational weight gain is one of themost important factors of fetal
growth and development. Natural disasters such as earthquakes are

Table 1. Demographic characteristics of pregnant women and infants

Variables

Before
earthquake
(n= 550)

After
earthquake
(n= 450) P-value

Maternal age
(mean ± SD)

25.82 ± 5.82 26.71 ± 6.35 0.084a

Maternal education

Undergraduate/college, n 407/143 342/108 0.42#b

Infant’s gender
Male/female, n 290/260 240/210 0.52b

aIndependent samples t-test.
bChi-square test.

Table 2. The comparison of inadequate gestational weight gain, anemia, and
Hb levels in the 2 study groups

Variables

Before
earthquake
(n= 550)

After
earthquake
(n= 450) P-value

Inadequate gestational
weight gain (%)

44.1 58.9 0.043a

Anemia (%)

First trimester 9.92 11.47 0.001 a

Second trimester 43.9 47.02 0.067 a

Hb levels (mg/dl)

First trimester 12.86 ± 1.30 11.57 ± 1.32 0.001b

Second trimester 12.52 ± 8.22 12.29 ± 5.90 0.35b

aChi-square test.
bIndependent samples t-test.
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one of the traumatic disasters that may cause posttraumatic stress
disorder. Natural disasters change people’s lives, including the
lives of pregnant women, in which access to food is limited.
Governments and the quality of assistance, the emotional rehabili-
tation, and the timing of the earthquakemay also be the reasons for
the potential weight loss of pregnant mothers in post-earthquake
conditions. These challenges during pregnancy have had unfavor-
able outcomes for the mothers or fetuses or both, while it can be
associated with underweight or overweight during pregnancy.23

Based on the results, Hb levels decreased significantly after the
earthquake in the mothers’ first trimesters of pregnancy; however,
no significant difference was observed in the third trimester before
and after the earthquake. Decreased hemoglobin levels during
pregnancy are associated with reduced oxygen supply to the fetus,
which can affect the differentiation and developmental processes of
the fetus and may have acute or chronic effects on the fetus.24

Besides, iron is an essential element for the proper functioning
of the brain at all ages.25 Lack of access to food and micronutrients
and the psychological stress of pregnant women after the earth-
quake can cause many health problems related to stress, including
weight loss and decrease of blood hemoglobin levels. Omote et al.
found that the level of hemoglobin in those exposed to the earth-
quake was significantly reduced 1 year later. Special conditions
influencing nutritional status like the adequacy of food intake have
expressed as effective factors.26 Another important finding of this
study was that the mean neonatal HC, birth weight, and birth
height were significantly lower than those before the earthquake.
Natural disasters can pose a threat to the physical and mental
health of pregnant women. On the other hand, there is a direct

relationship between maternal health during pregnancy and birth
outcomes. Tan et al. have shown that earthquakes have significant
effects on birth outcomes.27 Dancause et al. examined the effect of
the psychological burden caused by a natural disaster during preg-
nancy and on fetal growth patterns. In that study, exposure to
stressful events affected birth outcomes, and the magnitude of this
effect depends on factors such as gestational age, neonatal sex, and
characteristics of stress.28 Sanguanklin et al. examined the effects of
displacement due to flooding during pregnancy on birth outcomes.
The results clearly showed that displacement caused by a natural
disaster during pregnancy affects fetal growth.29 Likewise,
Frankenberg et al. and King et al. have confirmed in their studies
the impact of natural disasters, especially earthquakes, on birth
weight, height, and HC of a newborn.30,31

Maternal anemia is also one of the causes of LBW, and treat-
ment of anemia in pregnant women and their follow-up has para-
mount importance for the improvement of neonatal health.32

Strengths and Limitations

The main strength of the current study was a large sample size that
provides new data regarding the impact of Varzaghan earthquake
on the health status of pregnant women and birth outcomes.

This study suffers from some limitations. One of the main lim-
itations of this study is the cross-sectional design that restricts
examining causal associations. Also, psychological stress and
depression were not recorded in the medical records, so these var-
iables could not be entered in the analyses.

Conclusions

The results of this study showed that earthquake can affect first-
trimester weight gain and hemoglobin levels in pregnant women.
Also, it can cause miscarriage and prematurity and decrease preg-
nancy length. In addition, it affects the birth weight, birth height,
and birth HC of infants. Therefore, pregnant women need special
attention and care during natural disasters to avoid the negative
consequences. More longitudinal and well-designed studies are
desired to investigate the longitudinal consequences of disasters
in susceptible groups.
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