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Abstract
Introduction: Prolonged pregnancy is associated with increased risk of pregnancy complications. The role of
body mass index (BMI) is not completely identified in the risk of occurrence of prolonged pregnancy. The aim of
this study was to determine the association between BMI and duration of pregnancy in woman referred to the
Shariati Maternity Hospital in Bandar Abbas (Hormozgan Province, Iran).
Methods: This cross-sectional study was carried out on 1100 pregnant women referred to the Shariati Hospital in
Bandar Abbas in 2015. Gestational age determined by last menstrual period (LMP) or first-trimester ultrasonography. The women were divided into two groups of less than 40 weeks of gestation and more than 40 weeks
of gestation. The women were divided based on their BMI at the first trimester of pregnancy into four groups,
including less than normal, normal, overweight, and excess weight. Data were analyzed using ANOVA, Mann–
Whitney test, and chi-square test by SPSS version 16.0.
Results: The average age of mothers studied was 23 ± 4.30 years. Average of gestational age was 39 ± 1.85
weeks. Among the study participants 1020 (92.7%) had term pregnancies, 53 (4.8%) had preterm pregnancies,
and 27 (2.5%) had post-term pregnancies. Also among the study participants, 40% had a BMI less than 19.8
kg/m2, 45.9% had BMI between 19.8 and 26 kg/m 2, and 9.8% had BMI between 26.1 and 29 kg/m 2, and 4.3%
had BMI less than 29 kg/m2. Mean BMI was 20.95 ± 4.02 for women with gestational age of equal to or less than
40 weeks and 23.34 ± 4.52 for women with gestational age of more than 40 weeks. Duration of pregnancy was
significantly higher in women with higher BMI at the first trimester (p<0.00006).
Conclusion: High BMI of a mother in the first trimester of pregnancy is associated with prolonged pregnancy
and may increase the risk of post-term pregnancy. Women are recommended to reach an ideal weight before
pregnancy to decrease the risk of the pregnancy complications.
Keywords: Body mass index (BMI), Duration of pregnancy, Prolonged pregnancy
1. Introduction
1.1. Background
With recent increase in prevalence of obesity, it is considered a major health issue in developed and developing
countries (1). Also the number of obese women in their childbearing age is increased (2). This high obesity rate has
been shown to increase the risk of maternal, labor, and neonatal adverse outcomes, including preeclampsia, cesarean
section, macrosomia, shoulder dystocia, late fetal death, congenital malformations, meconium aspiration syndrome,
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and an increased neonatal intensive care unit admissions (3). It has been shown that obesity in pregnancy is
associated with prolonged gestational age, which increases the risk of post-term delivery (4, 5).
1.2. Statement of problem
Prolonged pregnancy causes higher risk of pregnancy-related complications and increases the risk of meconium
evacuation, meconium aspiration syndrome, oligohydramnios, macrosomia, fetal injuries, and labor distress
compared with term pregnancies (6). Also maternal complications including trauma and bleeding are higher in
mothers with prolonged pregnancy (7-9). Studies show that high BMI of the mother in the first trimester of
pregnancy is associated with higher risk of prolonged pregnancy and post-term delivery. Insufficient data are
available for the etiologies of prolonged pregnancy, but it seems that maternal BMI and nutritional status in the first
trimester may play a role in the chance of prolonged pregnancy and post-term delivery (4, 10, 11). Obesity is shown
to interfere with uterine contractions in pregnant women (12). Few data are available in regards to the factors
associated with risk of prolonged pregnancy.
1.3. Objectives
The general objective of the current study was to determine the association between body mass index (BMI) and
duration of pregnancy in woman referred to the Shariati Hospital in Bandar Abbas. The specific objectives included:
1) To determine the association between duration of pregnancy and BMI
2) To determine the relationship between spontaneous and induced delivery and BMI
3) To determine the relationship between type of delivery and BMI
4) To determine the relationship between birth weight and BMI
2. Material and Methods
2.1. Study setting
This cross-sectional study was conducted on 1100 primigravid women at Shariati Hospital of Bandar Abbas in 2015.
A purposive sample was selected for this study, where primiparous women with a singleton pregnancy whose
delivery information was obtained from Shariati Hospital.
2.2. Selection criteria
The inclusion criteria included the following: 1) primigravid, singleton gravid; 2) alive fetus; 3) cephalic
presentation; 4) available data about their own weight in the first trimester of pregnancy; and 5) low risk. Exclusion
criteria included the following: 1) no available data about LMP; 2) absence of obstetric ultra-sonography at first half
of pregnancy; 3) mother weight with the start of delivery less than 40 kg or more than 190 kg; 4) fetal anomalies;
and 5) medical complications in mother.
2.3. Measuring tools
Gestational age was determined by LMP, ultra-sonography at first half of pregnancy and physical examination of
neonatal just after labor. Weight in the first trimester of pregnancy recorded from antenatal booking visit and
maternal weight and height was determined on admission prior to delivery. Then BMI was calculated using the
weight (kg)/height² (m). Women were categorized in low weight (BMI under 19.8 kg/m 2), normal (BMI: 19.8-26
kg/m2), overweight (BMI: 26-29 kg/m2), and obese (BMI higher than 29 kg/m2).
2.4. Data collection
The questionnaire used is brief, self-reported, and multidimensional with 11 items for the assessment of key
dimensions of BMI and duration of pregnancy (gestational age, weight in first trimester pregnancy, height,
induction, type of pregnancy, and neonatal birth weight). Content validity of the questionnaire was determined.
Reliability of questionnaire was determined by Cronbach’s alpha. The studied factors included 1) age of mother; 2)
gravidity; 3) gestational age; 4) weight in the first stage of pregnancy; 5) weight on admitting to hospital; 6) height;
and 7) normal or induced delivery. Characteristics of neonatal included Apgar score and weight.
2.5. Research ethics
The confidentiality of all the subjects were assured. Informed consent was taken before the study. The study is
confirmed by the Ethics Committee of the Hormozgan University of Medical Sciences (HUMS).
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2.6. Statistical analysis
Data were analyzed using SPSS version 16. Univariate analysis was done using ANOVA or Mann–Whitney test for
continuous variables and chi-square test for categorical variables.
3. Results
3.1. Demographic findings
One thousand and one hundred singleton gravidas pregnant women have been studied. The mean age of mothers
was 23 ± 4.30 years and the minimum 15 years and maximum was 40 years. The mean weight at the first stage of
pregnancy was 52.8 ± 10.59 kg. Mean weight was 66 ± 11.34 kg at the final stage of pregnancy. The mean
pregnancy weight gain was 3.13 ± 60.5 kg. Gestational age at labor was 39 ± 1.85 weeks. BMI was 21.8 kg/m2 in
the beginning of pregnancy. BMI at the final stage of pregnancy was 26.4 ± 7.52 kg/m 2. One thousand and twenty
(92.7%) of mothers were term. Fifty-three (4.8%) were pre-term and 27 (2.5%) post-term. Selected samples were
divided into four groups based on the first of pregnancy body mass index, 440 (40%) low BMI, 505 (45.9%) normal
BMI, 108 (9.8%) overweight, and 47 (4.3%) obese.
3.2. Comparison of the mean duration of pregnancy and BMI
Results showed that mean body mass index was 20.95 ± 4.02 and 23.34 ± 4.52 for gestational age equal or less than
40 weeks and gestational age more than 40 weeks, respectively. There was a significant difference between two
groups (p<0.00006). Details are shown in Table 1.
Table 1. Comparison of the mean duration of pregnancy and BMI
Body mass index (Kg/m2) n
Pregnancy duration (week) (Mean ± SD)
<19.8
440 37.8 ± 1.85
19.8-26
505 39.01 ± 1.86
26.29
108 39.5 ± 1.48
>29
47
39.64 ± 2.21

p-value
0.0001

3.3. Frequency of spontaneous and induced delivery based on BMI
In our study, 735 (66.7%) of all mothers have spontaneous delivery, and 365 (33.3%) have induced delivery. There
was significant relationship between first trimester of pregnancy BMI and induced delivery (p<0.01). Details about
the relationship between induced and spontaneous delivery and BMI are mentioned in Table 2.
Table 2. Frequency of spontaneous and induced delivery based on BMI.
Body mass index (Kg/m2) Spontaneous delivery (n) Induced delivery (n)
< 19.8
308
132
19.8-26
342
163
26.1-29.9
69
52
> 29.9
16
18
Total (n)
735
365

Total (n)
440
505
121
34
1100

3.4. Frequency of type of delivery based on BMI
Most of women (n=802) (72.9%) had normal delivery, 289 (26.3%) had cesarean delivery, and nine (0.08%) had
instrumental delivery. Spearman rank correlation showed a linear regression between BMI in the beginning trimester
of pregnancy with the type of delivery. Details are shown in Table 3.
Table 3. Frequency of type of delivery based on BMI
Body mass index (Kg/m2) Spontaneous delivery (n)
< 19.8
343
19.8-26
371
26.1-29.9
68
> 29.9
20
Total (n)
802

Cesarean (n)
94
130
51
14
289

Instrumental delivery (n)
3
4
2
0
9

Total (n)
440
505
121
34
1100

3.5. Frequency of birth weight based on BMI
Results show no significant association found between birth weight and BMI at the first trimester of pregnancy.
Table 4 shows more details about the relationship between birth weight and BMI.
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Table 4. Frequency of birth weight based on BMI
Body mass index (Kg/m2) Low weight (n) Normal (n)
< 19.8
59
378
19.8-26
58
442
26.1-29.9
4
115
> 29.9
4
30
Total (n)
125
995

Overweight (n)
3
5
2
0
10

Total (n)
440
505
121
34
1100

4. Discussion
4.1. Association of the mean duration of pregnancy and BMI
Based on our results, higher BMI in the first trimester of pregnancy is associated with higher duration of pregnancy.
Other studies have confirmed our results. There is a significant association between BMI and gestational age (3, 4,
10, 13, 14). Physiological processes that start delivery are not known exactly. One theory is “producing laborinducing agents.” Corticotrophin-releasing hormone (CRH), which is produced in the hypothalamus and placenta,
takes apart mechanisms that control the time of labor. CRH may exacerbate production of fetal cortisol that causes
production of CRH raised by the mechanism of positive feedback in placenta. Decrease of plasma cortisol in obese
women causes reduction of placenta CRH; as a result, it affects the time of labor start. Studies show lower increase
of this hormone involves post-term more than pre-term women (4, 9). The association between obesity and
reduction of contraction strength of myometer has been shown (17). More information on this subject is necessary.
4.2. Association of spontaneous, induced delivery, and BMI
Results of this study showed that high BMI in the first trimester of pregnancy affects normal delivery in term
women; statistically, significant difference in BMI in the first trimester of pregnancy between two groups of normal
and induced delivery has been shown. Women with higher BMI show they are in higher need of delivery induction.
Study of Usha Kiran also confirms this (14). As there are more pregnancy troubles in obese women, need of
inducing delivery is higher in this group.
4.3. Association of type of delivery and BMI
There was a significant association between the first trimester of pregnancy BMI and type of delivery. Increase in
BMI caused more need for cesarean section. Other investigations also showed more need for cesarean section in
higher BMI (14-16).
4.4. Association of birth weight based on BMI
Result of this study showed that there was no significant difference between birth weight and BMI. In addition, the
study by Chiba et al. showed no correlation between the birth weights of the infants and pre-pregnancy BMI (18).
However, studies by Liu, Shin et al. and Yazdani et al. showed that women with an above-normal BMI had a higher
incidence of macrosomia (19, 20).
5. Conclusions
Based on this study, the more appropriate BMI before pregnancy, the less need for induction will be; thus pre-natal
side effects related to gestational age decreases. As most of the pregnancies are unplanned, obese women should be
watched regularly during pregnancy to reach their appropriate weight in pregnancy.
Acknowledgments:
This project is sponsored by Hormozgan University of Medical Sciences (HUMS). We thank the midwives and
participating women at Shariati Hospital for their cooperation.
Conflict of Interest:
There is no conflict of interest to be declared.
Authors' contributions:
All authors contributed to this project and article equally. All authors read and approved the final manuscript.

Page 3614

Electronic physician
References:
1) Yu Z, Han S, Zhu J, Sun X, Ji C, Guo X. Pre-pregnancy body mass index in relation to infant birth weight
and offspring overweight/obesity: a systematic review and meta-analysis. PloS one. 2013; 8(4): 61627. doi:
10.1371/journal.pone.0061627. PMID: 23613888, PMCID: PMC3628788.
2) Herring SJ, Oken E. Obesity and diabetes in mothers and their children: can we stop the intergenerational
cycle? Curr Diab Rep. 2011; 11(1): 20-7. doi: 10.1007/s11892-010-0156-9. PMID: 20963519, PMCID:
PMC3191112.
3) Halloran DR, Cheng YW, Wall TC, Macones GA, Caughey AB. Effect of maternal weight on postterm
delivery. J perinatol. 2012; 32(2): 85-90. doi: 10.1038/jp.2011.63. PMID: 21681179, PMCID:
PMC3179793.
4) Denison FC, Price J, Graham C, Wild S, Liston WA. Matrnal obesity, length of gestation, risk of postdates
pregnancy and spontaneous onset of labor at term. BJOG. 2008; 115(6): 720-5. doi: 10.1111/j.14710528.2008.01694.x. PMID: 18410655, PMCID: PMC2344995.
5) Caughey AB, Stotland NE, Washington AE, Escobar GJ. Maternal complications of pregnancy increase
byond 40 weeks gestations. Am J Obstetric Gynecol. 2007; 196(2): 155e1-155e6.
6) Hollis B. Prolonged pregnancy. Curr Opin Obstet Gynecol. 2002; 14(2): 203-7. PMID: 11914699.
7) Ehrenstein V, Pedersen L, Holsteen V, Larsen H, Rothman KJ, Sørensen HT. Postterm delivery and risk for
epilepsy in childhood. Pediatrics. 2007; 119(3): 554-61. doi: 10.1542/peds.2006-1308. PMID: 17332175.
8) Lindström K, Fernell E, Westgren M. Developmental data in preschool children born after prolonged
pregnancy. Acta Pediater. 2005; 94(9): 1192-7. PMID: 16278984.
9) Cunninham F, Leveno KJ, Bloom SL, Hauth JC, Gilstrap L, Wenstorm KD. Williams Obstetrics: 22nd
Edition. 2005. 1168.
10) Janabi E. Effect of obesity and weight gain on pregnancy outcomes. Iranian Journal obstetrics Gynecology
and Infertility. 2010; 13(3): 21-4.
11) Bloomfield FH, Oliver MH, Hawkins P, Campbell M, Phillips DJ, Gluckman PD, et al. A periconceptional
nutritional origin for non infectious preterm birth. Science. 2003; 300(5619): 606. doi:
10.1126/science.1080803. PMID: 12714735.
12) Zhang J, Bricker L, Wray S, Quenby S. Poor uterine contractility in obese woman. BJOG. 2007; 114(3):
343-8. doi: 10.1111/j.1471-0528.2006.01233.x. PMID: 17261121.
13) Sukalich S, Mingione MJ, Glantz JC. Obstetric outcomes in overweight and obese adolescents. Am J
Obstet Gynecol. 2006: 195(3): 851-5. doi: 10.1016/j.ajog.2006.06.070. PMID: 16949425.
14) Usha Kiran TS, Hemmadi S, Bethel J, Evans J. Outcome of pregnancy in a woman with an increased dody
mass index. BJOG. 2005; 112(6): 768-72. doi: 10.1111/j.1471-0528.2004.00546.x. PMID: 15924535.
15) Bhattacharya S, Campbell DM, Liston WA, Bhattacharya S. Effect of Body Mass Index on Pregnancy
outcomes in nulliparous women delivering singlton babies. BMC public Health. 2007; 7: 168. doi:
10.1186/1471-2458-7-168.
16) Mamun AA, Callaway LK, O'Callaghan MJ, Williams GM, Najman JM, Alati R, et al. Association of
maternal pre-pregnancy obesity and excess pregnancy weight gains with adverse pregnancy outcomes and
length of hospital stay. BMC pregnancy childbirth. 2011; 11: 62. doi: 10.1186/1471-2393-11-62. PMID:
21892967, PMCID: PMC3178538.
17) Arrowsmith S, Wray S, Quenby S. Maternal obesity and labour complications following induction of
labour in prolonged pregnancy. BJOG. 2011; 118(5): 578-88. doi: 10.1111/j.1471-0528.2010.02889.x.
PMID: 21265999, PMCID: PMC3085126.
18) Chiba T, Ebina S, Kashiwakura I. Influence of maternal body mass index on gestational weight gain and
birth weight: A comparison of parity. Exp Ther Med. 2013; 6(2): 293-8. doi: 10.3892/etm.2013.1167.
PMID: 24137177, PMCID: PMC3786819.
19) Liu Y, Dai W, Dai X, Li Z. Prepregnancy body mass index and gestational weight gain with the outcome of
pregnancy: a 13-year study of 292,568 cases in China. Arch Gynecol Obstet. 2012; 286(4): 905-11. doi:
10.1007/s00404-012-2403-6. PMID: 22695822.
20) Shin YH, Choi SJ, Kim KW, Yu J, Ahn KM, Kim HY, et al. Association between maternal characteristics
and neonatal birth weight in a Korean population living in the Seoul metropolitan area, Korea: a birth
cohort study (COCOA). J Korean Med Sci. 2013; 28(4): 580-5. doi: 10.3346/jkms.2013.28.4.580. PMID:
23579316, PMCID: PMC3617312.
21) Yazdani S, Yosofniyapasha Y, Nasab BH, Mojaveri MH, Bouzari Z. Effect of maternal body mass index
on pregnancy outcome and newborn weight. BMC Res Notes. 2012; 5: 34. doi: 10.1186/1756-0500-5-34.
PMID: 22251801, PMCID: PMC3292487.
Page 3615

