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ABSTRACT

To survey the etiology of adverse prenatal outcome in overweight. This comparative cohort study was conducted
from 2010 to 2012. Total 440 gravid women 220were overweight and 220 normal weight pregnant women during at
the first visit of pregnancy and third trimester were assessed. The risks for preterm labor, gestational hypertension,
pre-eclampsia, gestational diabetes, caesarian section and Macrosomia were higher for those who were overweight
at the third trimester of pregnancy (P < 0.05). Maternal BMI was associated with a higher risk for gestational
hypertension, gestational diabetes, preterm labor, preeclampsia, caesarian section and fetal macrosomia (P< 0.05).
This research demonstrates that maternal BMI was associated with increased risks for adverse pregnancy
outcomes.
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INTRODUCTION

Both developed and developing countries are experig a rapid increase in the prevalence of obgsityt has
become a significant threat to health in all sectafrthe population, including women of reproduetage [2]. The
world Health organization estimates that more thhitlion people are overweight, with 300 million mieng the
criteria for obesity [3].Some research suggests fragnancy can be one of the factors contributimgthe
development of obesity [4, 5]. In the United Stateger one-third of women are overweight or obasthe first of
pregnancy and the prevalence of pre-pregnancy @ighivor obesity is increasing [6]. Studies revdateat the
prevalence of overweight and obesity in most Asiamntries as well [7].Recently, the Institute ofditegnes (IOM)
has reported: “Women today are also heavier, aedter percentages of them are entering pregnareryeight or
obese, and many are gaining too much weight dysmegnancy” [8].In Iran, overweight and obesity @ience
among all ages and both sex of Iranian people ega £9]. Maternal overweight or obesity during praigcy can
lead to several adverse outcomes for mother and,fatcluding preterm labor, pre-eclampsia, gestali diabetes,
fetal macrosomia and caesarian section [10,11{iémaie of neural-tube defects, heart defects oripleiitnomalies,
late pregnancy stillbirths and early neonatal deatl twice in obese women in contrast no obeseemg12,13].
Children of obese women have a twofold increasskl af childhood obesity at 2 years of age and &f@d

increased risk of childhood obesity at 4 yearsgef fL4,15]. In addition, several studies data Hanked obesity or
overweight in pregnancy with low quality of life§l117, and 18]. Many factors have been linked witbnatal
morbidity and mortality that not to be able to imention [18]. Some Pregnancy-related factors thay predict
development of obesity during pregnancy are inclgdjestational weight gain, pre-pregnancy nutrélostatus,
age, parity and race [19, 20, and 21].The aim isf study was to investigate etiology of adversengtal Outcome
in overweight women.
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MATERIALS AND METHODS

At the beginning the Ethics Committee of Zahedardiged University approved the study and all papigits gave
written informed consent. This study was condudatettie health centers of Zahedan University of MallEciences
in Iran in 2010-2012. The sample was comprised4éf gregnant women (220 overweight and 220 norméave)
whowere at the first trimester of pregnancy. Weeagategorized pregnant women to be non-obese vileambody
mass index (BMI) in the first trimester was 19.82%g/m2 and to be overweight when their BMI was2269
kg/m2, according to the protocol of health of minjsn Iran. Gestational age was later confirmatgh a review
of the electronic medical record and was basedtberethe obstetrician’s assessment of the LMPath ibhe LMP
and obstetric ultrasound assessment. Sitting blpoessure was measured by using a standard mercury
sphygmomanometer. Systolic and diastolic blood quness were measured twice on the right upper anoh,tlze
average was used for analysis. Hypertension wasedths a systolic blood pressure>0fl40 mmHg and/or a
diastolic blood pressure of 90 mmHg, respectively. Fasting plasma glucose desrmined. In obese pregnant
women and the women with fasting glucose levels 805 mg/dl (according to the protocol of healthmahistry in
Iran) we performed a screening oral glucose tolamst with GCT test (Glucose challenge testsin@gaphic
variable was included maternal age, Number of paagies, BMI, weight gain, Gestational age at fiistt, family
history of diabetes and hypertension. Exclusiornitgria were: history about preterm labor, previgueeclampsia
and gestational diabetes, chronic disease, depressid use of special drug and take a special Hiagally,
pregnancy outcomes included the following: pretéeetivery, gestational diabetes mellitus, hypertemslisorders
of pregnancy, preeclampsia, caesarian sectionMaatlocosmic infants were obtained.

Statistical Analysis

The SPSS version 20.0 was used to analyses thebleri Frequency and percentage were computedaf@ble
such as maternal age, Number of pregnancies, Bight gain, Gestational age at first trimester,ifamistory of
diabetes and hypertension. To compare the propodimutcome pregnancy in both groups Chi square wezd.
Results will be given as mean values with 95% am@rfce intervals. P-values < 0.05 were considegrdfiiant.

RESULTS
400 pregnant women were eligible for inclusionhiststudy. The groups did not differ significantiith respect to
socio demographic characteristics, age, educafianty, gestational age at initiation of prenatalrec (PNC)
(weeks), family history of diabetes and hypertensia addition, Weight gain in overweight women viaser (8.4
+ 3.7) than the normal weight women (10.4 + 3.6).
Table 1 shows the maternal characteristics betweamal weight and overweight pregnant women.

The incidence of pregnancy complications of the worim the two groups is depicted in Table 2.

Table 1: Maternal characteristics between normal wight and overweight pregnant women

variable Normal weight women  Overweight women  duga
Age Education 24.4+49 25.6+5.1 0.27
lliterate 119 (59.5%) 117 (58.5%)

Primary school 48 (24%) 50 (25%) 0.9
High school 38 (19%) 36 (18%)

College and graduate 15 (7.5%) 17 (8.5%)

Parity 2 2 0.12
BMI 222+2.1 28.5+3.9 < 0.0001L
Weight gain (kg) 104+ 3.6 8.4+3.7 0.002
Gestational age at initiation of PNC 13.2+3.1 13+3.0 0.82
family history of diabete 116 (52.7% 104 (47.27% NS
family history of hypertension 102 (46.36) 118 (53.63) NS

Only One hundred forty two (35%) number of womepeazienced a normal pregnancy, free from any coragio.
In contrast 64.5% of both groups had a variety ofmpglication. Furthermore, the independent risk athe
complication or intervention in the overweight goowas compared with the normal weight group, whitticated
that the incidence of emergency C-section (n=101) preterm delivery (n=30) was higher in the oveéght
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women compared to another group. There was a ggnif high rate macrosomia (n=37), gestational etiedh
(n=10), hypertension (n=19) and preeclampsia (n#i10yerweight group.

Table 2: Pregnancy complications between normal wght and overweight pregnant women

Variable Normal weight women (n=214) Overweight vemm{n=210)| p-value
Preterm deliver 10 (4.67% 30 (14.28% 0.0cC
Gestational diabetes mellitus 4 (1.86%) 10 (4.76%) 0.01
Hypertensive disorders of pregnangy 4 (1.86%) 18 (8.57%) 0.01
Preeclampsia 2 (2.8%) 10 (4.76%) 0.04
Emergency Caesarian section 60 (28.03%) 101 (48.09%) 0.00
Macrocosmic infants 12 (5.6%) 37 (17.6%) 0.00

DISCUSSION

Obesity and overweight is as a chronic diseaseishatuse of disability in life activities and effed on outcome of
pregnancy. The recent National Health and Nutrixamination Survey found that in the United Stategre than
one third of women are obese, more than one halpregnant women are overweight or obese, and 8% of
reproductive-aged women are extremely obese[2lis Ftudy compares outcome pregnancy between normal
weight and overweight pregnant women. Results oflystdemonstrated that no significant different hestw
Maternal characteristics in both group. Our studggests that overweight, measured by BMI, predispegmen
to complicated pregnancies and increased obstetrgzventions such as preterm labor, preeclampsiaM,
emergency caesarean section, Hypertensive disoofi@egnancy (HDP) and macrosomia. Our data suar
studies, Baeten et al., report that maternal opésitegarded a high-risk obstetric condition anidssociated with
pregnancy complications and adverse outcomes Ja2tontrast, some pregnancy complications were flowe
normal weight group. Robinson et al and Leonid shaw in two separate studies that obese womeatdrigh risk
for pre-Eclampsia which is in line with the resudfsthis study [23, 24].According to the literatuteere is a strong
association between obese maternal environmenhaney and oxidative stress compared with nhormajrascy.
Recent researches have been shown that materrstyolmeluced mitochondrial dysfunction with an iease in
mitochondrial reactive oxygen species and oxidastess in oocytes, zygotes and embryonic life [26].
Moreover, embryonic development may is affectedoRidative stress [27].Similarly, Obesity oroverwlgichas
linked with preeclampsia [28, 29] as well as ciatidg inflammation markers [30].C-reactive protedgtokines,
tumor necrosis factaa- (TNF-o), interleukin-6 (IL-6), and interleukin-8 (IL-8) lich are significant marker of
inflammation, are elevated in obese pregnant wofBdf The findings of our study confirm the assdicia
between increasing BMI and the risk of hypertensi@order of pregnancy (HDP). These findings anesistent
with those of previous studies in showing an asgmoi between increasing maternal BMI and an iregdaisk of
hypertensive disorders of pregnancy [32, 33].Magaeported that when BMI is rising, the inciderndeHDP is
rising too. Hypertensive disorders of pregnancyam®ociated with various metabolic abnormalitieg Hre known
risk factors for cardiovascular disease and matenmatality .So; she is suggested that all of worméth HDP
should be followed after pregnancy for increasimgjrt survival [34]. In addition, Tabatabaei repdrthat the risks
of gestational hypertension and pre-eclampsia leat bhigher for Iranian women who are overweighihmse [35].
In 2011, Sea claimed that the risk of preterm bistthigher in women with below-average BMI, sigcifintly
[36].According to our study BMI is also consideradisk factor for preterm labor. The biological hanisms for
the positive association between obesity and 8ieaf preterm labor are unknown. But sedentargtifie can lead
to preterm labor[37]. However some studies areregaiur finding, for instance, in 2015, Pakniatared that the
difference between preterm labor in women with Unagght, Normal weight, Overweight were not sigeéfint
(P=0.75) [38]. In addition, a systematic review2®iL0 indicated that in developed country ,underivMeigomen are
more to have preterm labors overall adjusted RR,198% CI 1.15-1.46 [39]. Recent studies have lsbewn a
novel mechanism for relationship between materoglisol and length of pregnancy. In 2015, Laura eodeagues
claimed that low maternal cortisol in obese womean tead to decrease activation of hypothalamiaiitpity-
adrenal- axis (HPAA) and the length of gestatioagke is desponds on. Laura suggested that the advers
complications in obese pregnant women may leath¢oeasing fetal size and prolonged pregnancy bggigation
of the HPAA [40]. Previous studies investigating ttelationship between maternal obesity and GDM. i@sults
were consistent with the findings of these studisesity or overweight before or during pregnarscg known risk
factor for developing gestational diabetes (GDMJ agpertension [41]. GDM, defined as diabetes filisgnosed
during pregnancy, and is particularly prevalent amteasing in the Asian countries, rapidly [42heTFefore, this
condition and elevated fasting plasma glucose $egiating pregnancy have all been reported to bafiignt risk
factors for macrosomia [43, 44].Ethnic differencas play a main role in the risk for fetal macrogfa5]. Also,
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evidence from observational studies and clinidaldrindicates that dietary energy intake and the&ce of energy
influences glucose metabolism and insulin respopEisMoreover, for preventing of GDM and macrosami
Romon and their colleague have recommended thattiomt counseling should be directed at an adequate
carbohydrate intake of 250 g/day, while maintaingnigw fat diet to limit the total energy intake[4¥ our study,
Overweight women consistently have been shown tathacreased risk for emergency cesarean compaitad
normal weight pregnant women. This finding is cetesit with the studies by Jenson and Hung [48, WH.
recommend overweight women should be counseledpception and during antenatal care for avoidiadverse
pregnancy outcome.

CONCLUSION

The authors believe that this study is importantgeneral health care. We found that maternal Bidiéased risks
adverse pregnancy outcomes. More knowledge shauituired in this issue.
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