
Introduction
Antenatal weight gain is of prime importance for suc-
cessful outcome of mother and also for the baby. Mater-
nal body mass index (BMI) and the weight that a mother 
gains during pregnancy are two of the strongest predictors 
of the birth weight and perinatal outcome (1-3). Various 
literatures have documented relationship between adverse 
pregnancy outcome and maternal obesity (4). Many stud-
ies have elaborated the fact that low maternal weight gain 
is a preventable risk factor for low birth weight babies. 

In 1990, Institute of Medicine (IOM) (1) published a 
report showing association between pregnancy weight 
gain and infant size and provided target ranges of rec-
ommended weight gains by pre-pregnancy BMI. In 1995 
World Health Organization Collaborative Study on Ma-
ternal Anthropometry and Pregnancy Outcome reviewed 
information from different countries to define desirable 
maternal weight gain. 

This study determines the usefulness and effectiveness 
of this recommendation in our population and to compare 
outcomes of pregnancy in different weight gain groups. 
This study may be helpful for the expecting mother for 

more consistent and evidence based recommendations for 
desirable pregestational and gestational nutritional status 
and expected weight gain during pregnancy for better out-
come.

 
Materials and Methods 
The study was done in the department of obstetrics and 
gynaecology at Ramakrishna Mission Seva Pratishthan, 
Vivekananda Institute of Medical Sciences, Kolkata over 
a period of one year after approval was given by the hos-
pital ethical committee dated 21st December 2010. Two 
hundred early booked (before 10 weeks) singleton preg-
nancy without known medical complications like chronic 
hypertension, diabetes, were included in the study. In the 
first visit their height and weight were measured and BMI 
was calculated. According to BMI, they were divided into 
four groups: underweight (<18.5 kg/m2), normal weight 
(18.5–24.9 kg/m2), over weight (25–29.9 kg/m2) and obese 
(≥ 30 kg/m2). Total antenatal weight gain were calculated 
and all the patients were divided in three groups (low, nor-
mal, high pregnancy weight gain) as per IOM recommen-
dation (1). Different complications during antenatal peri-
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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ods e.g., gestational diabetes mellitus (GDM), gestational 
hypertension, mode of delivery, post-operative complica-
tion, neonatal complication were recorded during hospi-
tal stay and in the postnatal period. Then the pregnancy 
outcomes were compared in different gestational weight 
gain groups. 

Results 
Total 200 patients have been studied as per inclusion cri-
teria. They were divided into different BMI groups and 
three weight gain groups i.e. low, normal and high weight 
gain groups. All the data were statistically analyzed by 
SPSS version 16 using chi-square test for categorical vari-
ables and analysis of variance (ANOVA) test for continu-
ous variables and P value less than 0.01 has been taken 
as highly significant. The analysis shows no statistical 
relation of antenatal weight gain with parity, occupation, 
religion, residence, education and diet of women although 
the incidence of low weight gain was 64.2% among under 
graduates whereas 36.4% among postgraduates and the 
incidence of low weight gain was 87.5% among vegetar-
ians whereas 57.8% among non-vegetarians. However re-
sults showed that mothers who took vegetarian diet have 
high incidence of low birth weight and it was statistically 
significant (P < 0.001). Table 1 shows distribution of an-
tenatal weight gain in different BMI group. It has a sta-
tistically significant relationship with pregestational BMI 
(P < 0.001).The analysis of antenatal complications in the 
different antenatal weight gain groups showed that the in-
cidence of GDM, gestational hypertension, preterm births 
were not significant. However Table 2 shows development 
of GDM is significantly related with pregestational BMI 
(P < 0.001); Table 3 shows development of gestational hy-
pertension is more common in obese women and it was 
statistically significant (P = 0.026). Analysis of the intra-
partum period showed that the gestational age at deliv-
ery in the different antenatal weight gain and BMI groups 
were not significant, although the BMI has a significant 
relation (P = 0.023), with the mode of delivery showing 

obese mothers having high incidence of caesarean section. 
In the postpartum period analysis showed high incidence 
of wound infection among high weight gain group and it 
was statistically significant (P = 0.016). While analyzing 
the neonatal outcome it was seen that the different an-
tenatal weight gain groups and BMI groups did not have 
any statistical relationship with the number of NICU ad-
missions or the Apgar score taken at 1 and 5 minutes of 
the babies, however the birth weight of babies in Table 4 
shows that there was significant relation (P = 0.004) be-
tween antenatal weight gain and birth weight.

Discussion
Our study shows antenatal weight gain has a role in re-
spect to fetal and maternal outcome. The incidence of low 
weight gain is high (64.2%) among mothers who are un-
der graduate than those mothers who were post graduate 
(36.4%), but statistically, it was not significant. Unlike the 
study by Li et al (5) pregestational obese mothers were 
older, belonged to lower socioeconomic group compared 
with mothers with pregestational normal weight. In the 
review article by Muthayya (6) in the developing regions 
of the world lack of resources and education are determin-
ing factors for the health outcome of mothers and babies. 
Thus it showed a lower incidence of IUGR with higher 
level of maternal education ranging from 46% in wom-
en who had no schooling to 19% in women who had a 
post-graduate education According to our study, obese and 
overweight patients have higher propensity to gain more 
weight than normal value BMI patients and consequently 
have adverse pregnancy outcome. Moreover, those who 
have low BMI also have more risk of low weight gain and 
poor pregnancy outcome. BMI is significantly (P < 0.001) 
related to maternal weight gain during pregnancy. Ante-
natal weight gain is much more with high BMI. Like in 
the study by Ee et al (7) in 2014 showed antenatal weight 
gain among Asian women who are obese, should be low-
er. However, the optimal weight gain for underweight and 
obese women was outside the IOM recommended range. 

Table 1. Relationship of Pregestational BMI With Antenatal Weight Gain

Antenatal Weight 
Gain

BMI
Total P Value

Under Weight Normal Over Weight Obese
Low weight gain 12 (92.3) 79 (75.2) 25 (38.5) 2 (11.8) 118 (59) <0.001*
Normal weight gain 1 (7.7) 22 (21) 29 (44.6) 7 (41.2) 59 (29.5) <0.001*
High weight gain 0 (0) 4 (3.8) 11 (16.9) 8 (47.1) 23 (11.5) <0.001*
Total 13 (100) 105 (100) 65 (100) 17 (100) 200 (100)

*Significant.

Table 2. Relation of Pregestational BMI With Development of GDM

GDM
BMI

Total P Value
Under Weight Normal Over Weight Obese

No 13 (100) 95 (90.5) 52 (80) 8 (47.1) 168 (84)
<0.001*

Yes 0 (0) 10(9.5) 13 (20) 9 (52.9) 32 (16)
Total 13 (100) 105 (100) 65 (100) 17 (100) 200 (100)  

*Significant.
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Chang et al (8) in their study has shown almost similar 
result in 2010. Our study shows that incidence of GDM is 
double in high weight gain group (26.1%) than low weight 
gain group (13.6%). High weight gain also increases the 
chance of development of gestational hypertension (6.8% 
in normal weight gain mother and 21.7% in high weight 
gain mothers). There was no significant (P = 0.058) rela-
tionship between weight gain during the pregnancy and 
gestational age or mode of delivery. But it is significant-
ly related to BMI of the patient (82.4% caesarean section 
rate in obese patients and 55.2% in normal BMI patients). 
Hedderson et al (9) in 2010, Yin et al (10) and Yekta et 
al (11) have shown similar results in 2005. The study by 
Haugen et al (12) in 2014 showed significantly increased 
risk of pregnancy induced hypertension, macrosomia, 
and emergency cesarean delivery in both nulliparous and 
parous normal weight women and overweight women 
except for no increased risk for gestational hypertension 
in parous women with antenatal weight gain more than 
the IOM recommendation. Liu et al (13) showed that 
compared with antenatal weight gain within the IOM 
recommendations, excessive weight gain increased the 
incidence of cesarean section, preterm delivery, pre-
eclampsia and infant macrosomia, and reduced the in-
cidence of GDM, while inadequate antenatal weight gain 
increased the incidence of GDM and SGA. In our study, 
there is no significant (P = 0.226) relation between antena-
tal weight gain and preterm delivery, though statistically 
not significant, preterm birth is much more prevalent in 
the low weight gain group (10.2%) than high weight gain 
group (4.3%). Radhakrishnan et al (14) in 2013 showed 
preterm deliveries were associated with less than optimal 
weight gain (adjusted odds ratio [OR] 3.58, 95% CI: 1.75–
7.32) after adjusting for gestational age at delivery. Simi-
larly in the study by Tabatabaei (15) in Iran the ORs for 
preterm delivery were significantly less in the groups with 
a pregestational BMI greater than normal. In our study 
weight gain during pregnancy is directly proportional to 
the birth weight of the baby. Low weight gain significantly 

(P < 0.004) increases the incidence of low birth weight. In 
2010 Chang et al (8) in Taiwan and Haugen et al (12) in 
2014 proved weight gain less than the IOM recommenda-
tions increased the risk of low birth weight baby among 
normal weight nulliparous women. Our study shows no 
significant correlation between antenatal weight gain and 
NICU admission (P = 0.585) of the baby. There is also no 
significant relation between weight gain during pregnan-
cy and 1 minute (P = 0.876) and 5 minutes (P = 0.4) Apgar 
score. Though Choi et al (16) in their study had shown 
that there is inverse relationship between low Apgar score 
and NICU admission with antenatal weight gain. Unlike 
the study in 2013 by Radhakrishnan et al (14) antenatal 
weight gain was not associated with neonatal outcomes in 
their study population of south Indian women. 

Conclusion
In our study we found that only 29.5% of the patients have 
weight gain within normal range as described by the IOM 
(1). We found that increase antenatal weight gain also in-
creases the risk of developing GDM, hypertension, wound 
infection. Low weight gain group has also increase chance 
of pre-term delivery and low birth weight baby. Antena-
tal weight gain thus is a very important issue to pregnant 
woman as well as her physician. Time to time different 
recommendations has been made to optimize weight gain 
as it has been shown by different studies that optimal 
weight gain can influence pregnancy outcome.
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Table 4. Relationship of Birthweight of Babies With Antenatal Weight Gain of Mothers

Antenatal Weight 
Gain

Birthweight 
P Value

Low Normal High Total
Low weight gain 30 (85.7) 88 (53.7) 0 (0) 118 (59) 0.004*
Normal weight gain 5 (14.3) 53 (32.3) 1 (100) 59 (29.5) 0.004*
High weight gain 0 (0) 23 (14) 0 (0) 23 (11.5) 0.004*
Total 35 (100) 164 (100) 1 (100) 200 (100)

*Significant.

Table 3. Relation of Pregestational BMI With Development of Gestational HTN

Gestational 
HTN

BMI
Total P Value

Under Weight Normal Over Weight Obese
No 13 (100) 92 (87.6) 61 (93.8) 12 (70.6) 178 (89)

0.026*
Yes 0 (0) 13 (12.4) 4 (6.2) 5 (29.4) 22 (11)
Total 13 (100) 105 (100) 65 (100) 17 (100) 200 (100)  

*Significant.
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