
~ 74 ~ 

International Journal of Clinical Obstetrics and Gynaecology 2021; 5(2): 74-79 

 
ISSN (P): 2522-6614 

ISSN (E): 2522-6622 

© Gynaecology Journal 

www.gynaecologyjournal.com 

2021; 5(2): 74-79 

Received: 09-02-2021 

Accepted: 12-03-2021 

 

Dr. Namrata Mehta 

Post Graduate Student, Vinayaka 

Mission’s Kirupananda Variyar 

Medical College and Hospital, 

Salem, Tamil Nadu, India 

 

Dr. S Senthil Priya 

Professor, Vinayaka Mission’s 

Kirupananda Variyar Medical 

College and Hospital, Salem, Tamil 

Nadu, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Dr. S Senthil Priya 

Professor, Vinayaka Mission’s 

Kirupananda Variyar Medical 

College and Hospital, Salem, Tamil 

Nadu, India 

 

Comparative study of pregnancy- related complications 

of women with and without polycystic ovary syndrome 

(PCOS) 

 
Dr. Namrata Mehta and Dr. S Senthil Priya 

 
DOI: https://doi.org/10.33545/gynae.2021.v5.i3b.905 

 
Abstract 
Background: Polycystic ovarian syndrome (PCOS) is a multifactorial metabolic condition, characterised 

by infertility, anovulation, hyperandrogenism and increased risk for many metabolic diseases like Diabetes 

mellitus.  

Materials & Methods: A prospective cohort study of 100 pregnant women (50 women with PCOS and 50 

women without PCOS) aged 20-35 years attending the gynaecology outpatient department of VMKV 

Medical college and hospital was conducted from over a period of 18 months to determine the maternal 

complications associated with PCOS. 

Results: Mean age of the participants is 26.5. The participants with overweight/obesity are 34.0% among 

the women with PCOS when compared to 26.0% among the women without PCOS (p=0.375). Gestational 

diabetes is reported in 23.4% women with PCOS as against 14.6% women without PCOS. Women with 

PCOS are having 2.65 times the higher risk of having pre-eclampsia. Primigravida are having 2.89 times 

higher chance of presenting with PCOS. 

Conclusion: Among the women with PCOS, GDM and pre-eclampsia are the common pregnancy related 

complications. Obesity is independently associated with GDM, pre-eclampsia and spontaneous abortion.  
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Introduction  

Polycystic ovarian syndrome (PCOS) is a multifactorial metabolic condition primarily affecting 

women [1]. Being an endocrinopathy, PCOS is characterised by infertility, anovulation, 

hyperandrogenism and increased risk for many metabolic diseases like Diabetes mellitus. 

Etiology of PCOS is not clearly known and still many speculations revolve around it. Studies 

from all around the world conclude that the disease is caused due to the interplay of various 

genetic, environmental and metabolic factors [2]. Clinical manifestations include irregular or 

absence of menstruation, abnormal growth of hair over the face (hirsutism), acne, obesity and 

alopecia. Acne is a prime problem in an adolescent girl [3]. 

PCOS adversely affects the health status of a women of reproductive age group by increasing 

the chance of many chronic morbidities. Increased chance of glucose intolerance, obesity, type 2 

Diabetes mellitus, psychiatric problems, cardiovascular diseases and sleep disorders are 

common in PCOS women. Women with PCOS are having more chance of having anovulatory 

infertility and weight gain also adversely affects it. 

Only limited researches are undertaken in India to assess the problem and previously no cohort 

study was conducted in Tamil Nadu among PCOS women. In order to bridge this gap and do an 

in-depth analysis into this topic this prospective cohort study was planned to study the 

pregnancy- related complications of women with and without PCOS in a tertiary care hospital in 

Salem. 

 

Materials and methods 

A prospective cohort study of pregnant women aged 20-35 years attending the gynaecology 

outpatient department of Vinayaka Mission’s Kirupananda Variyar Medical College and 

Hospital, Salem district, Tamil Nadu was conducted.  

The study population consists of two groups Test group (Pregnant woman with Polycystic 

ovarian syndrome) and Control group (Pregnant woman without Polycystic ovarian syndrome).  
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The sample size for the study was calculated to be 100 (50 in 

each group), using the software N Master version 2.0 based on 

the study by Yunhui Wang et al. 119 considering the incidence 

of GDM among PCOS women as 55% and the incidence of 

GDM among non PCOS women as 15% in order to observe a 

minimum difference of 25% in the proportion of GDM between 

PCOS and non PCOS pregnant mothers, with 80% power and 

5% level of significance.  

Woman with pre-existing medical conditions like Hypertension, 

Diabetes Mellitus, Hyperprolactinaemia, Antiphospholipid 

antibody syndrome, Systemic Lupus Erythematosus, thyroid 

disorders and those with twin gestation were excluded from the 

study. 

On obtaining the informed consent, the interview was conducted 

by the investigator herself. The data was collected using the 

standardized pretested structured interview schedule. Complete 

history and examination were done. Regular follow up of the 

participants upto delivery and pregnancy outcome in both test 

and control groups was carried out 

 

Results 

The mean age of the participants was 26.5 years with a 

minimum of 20 years and a maximum of 34 years. The 

participants with overweight/obesity were 34.0% among the 

women with PCOS when compared to 26.0% among the women 

without PCOS (p=0.375). Proportion of primigravida among 

women with PCOS was 86.0% and among women without 

PCOS was 50.0%. Primigravida were having 2.89 times higher 

chance of presenting with PCOS when compared to the 

multigravida and it was found to be statistically significant 

(Table-1). Mode of conception was spontaneous in 56.0% and 

78.0% among women with and without PCOS, respectively. 

IUI/IVF was the method of conception in 22.0% of women with 

PCOS, whereas only two women adopted IUI/IVF among the 

non-PCOS group. It can be noted that spontaneous abortion 

occurred in three and two women with PCOS and without PCOS 

respectively. Gestational diabetes was reported in 23.4% women 

with PCOS as against 14.6% women without PCOS. Table 2 

shows that the women who are overweight and obese/morbid 

obesity were found to have increased risk of GDM by 6.80 times 

and 11.33 times when compared to the normal women and it 

was found to be statistically significant. Similarly, GDM was 

found to be 1.32 times higher in Primigravida compared to 

multigravida women. 
 

Table 1: Univariate and multivariable logistic regression analysis of risk factors and its association with PCOS (N=100) 
 

Characteristics Unadjusted PR (95% CI) p value Adjusted PR (95% CI) p value 

Age in years 0.98 (0.92-1.04) 0.564 1.00 (0.96-1.01) 0.851 

Socio-economic status 

Lower Reference Reference 

Middle 1.01 (0.56-1.83) 0.165 1.14 (0.91-1.41) 0.241 

Upper ----- 0.991 ----- 0.998 

BMI category 

Normal 1.01 (0.56-1.83) 0.973 0.93 (0.55-1.59) 0.802 

Overweight 1.43 (0.75-2.73) 0.281 1.41 (0.48-2.34) 0.186 

Obesity/ Morbid obesity Reference Reference 

Parity 

Primi 2.89 (1.46-5.70) 0.002 2.90 (1.45-5.99) 0.003 

Multi Reference Reference 

Mode of conception 

Spontaneous Reference Reference 

Ovulation induction/assisted 8.12 (0.94-69.80) 0.056 9.1 (0.3-287.6) 0.211 

 

Table 2: Univariate and multivariable logistic regression analysis of gestational diabetes mellitus and its association with PCOS and other risk 

factors (N=95) 
 

Characteristics Unadjusted PR (95% CI) p value Adjusted PR (95% CI) p value 

PCOS 

Yes 1.60 (0.68-3.78) 0.280 1.35 (1.28-1.51) 0.007 

No Reference Reference 

BMI category 

Obesity/ Morbid obesity 11.33 (4.04-31.79) <0.001 17.18 (6.61-44.67) <0.001 

Overweight 6.80 (2.18-21.15) 0.001 6.18 (1.98-19.27) 0.002 

Normal Reference Reference 

Parity 

Primi 1.32 (0.52-3.38) 0.562 2.55 (1.29-5.03) 0.007 

Multi Reference Reference 

 

Similarly, pre-eclampsia was found to be higher among the 

women with PCOS when compared to the women without 

PCOS (27.7% VS 10.4%). Women with PCOS were having 2.65 

[(1.02-6.86); p=0.044] times the higher risk of having pre-

eclampsia. Even after adjusting for confounders like age, BMI 

and parity, there was 2.48 times higher risk among women with 

PCOS to have pre-eclampsia. Similarly, as the age increases, the 

risk of pre-eclampsia also increases (Table-3). Preterm delivery 

and LSCS was more among women without PCOS. Foetal 

distress was the most common indication of LSCS (29.4%) 

followed by previous LSCS (19.0%) among the women who 

underwent LSCS. Short stature was the indication of LSCS only 

in 5.9% of women who underwent LSCS. Obese/morbid obese 

women were having 1.09 times higher risk of undergoing LSCS 

when compared to the normal women and it was found to be 

significant even after adjusting for confounders. Similarly, 

primigravida had higher risk of undergoing LSCS after adjusting 

for confounders. 
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Table 3: Univariate and multivariable logistic regression analysis of pre-eclampsia and its association with PCOS and other risk factors (N=95) 
 

Characteristics Unadjusted PR (95% CI) p value Adjusted PR (95% CI) p value 

PCOS 

Yes 2.65 (1.02-6.86) 0.044 2.48 (1.13-5.47) 0.024 

No Reference Reference 

Age in years 1.13 (1.01-1.28) 0.047 1.05 (1.05-1.06) <0.001 

BMI category 

Obesity/ Morbid obesity 7.93 (3.01-20.92) <0.001 10.00 (4.27-23.39) <0.001 

Overweight 5.44 (1.91-15.49) 0.002 3.79 (1.38-10.44) 0.010 

Normal Reference Reference 

Parity 

Primi 1.32 (0.52-3.38) 0.272 1.77 (1,76-1.77) <0.001 

Multi Reference Reference 

*Variables used in the model: PCOS, age, BMI and parity 

 

 
 

Fig 1: Distribution of the study participants by body mass index (BMI) (N=100) 

 

 
 

Fig 2: Distribution of the study participants by obstetric characteristics (Mode of conception) (N=100) 
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Fig 3: Indications of LSCS among the study participants (N=51) 

 

Discussion  

There had been lots of studies deciphering the association of 

PCOS with the adverse pregnancy outcomes. However, there is 

paucity of cohort studies in this particular part of the country and 

this study could well serve as a preliminary step for 

understanding the magnitude of the problem prospectively. 

This study showed that the mean age was comparable between 

both the groups. However, those with 30 years and above were 

significantly higher in PCOS group when compared to the 

pregnant women without PCOS. In addition to that, it is 

noteworthy to mention that 10 out of 14 women aged 30 years 

and above in PCOS group were primigravida and all the women 

either adopted IUI/IVF for getting pregnant, which explains the 

reason behind the age distribution and the higher proportion of 

primigravida above 30 years of age in the PCOS group. 

Infertility was invariably present in all the women who 

conceived after 30 years of age. The increased number of 

primigravida above 30 years of age could also be explained by 

the theory that androgen production in women may decrease as a 

result of ovarian ageing and decreased production of adrenal 

androgens, which in turn could result in the increasing number 

of mature follicles and thus more conception. However, there are 

no evidences supporting this plausibility and researches done 

over this have resulted in inconsistent results. A study conducted 

by Sterling L et al. [4] had reported a slightly higher mean age of 

the PCOS pregnant women. As supported by other well accepted 

theories, the number of Primigravida among PCOS group was 

86% in our study population as against 50% in the non PCOS 

women and it was statistically significant. 

Among the risk factors for PCOS, our study showed that 

Primigravida was strongly associated with PCOS and PCOS 

women had higher BMI values (20% overweight & 14% 

obesity) compared to women without PCOS. Alvarez-Blasco F 

et al5 in his study in Spain has reported that the risk of PCOS 

was 5 times higher in obese women when compared to the 

normal women (28.3% vs 5.5%, respectively). The study 

demonstrated the prevalence of PCOS may be markedly 

increased in overweight and obese women. This supports the 

widely accepted hypothesis that overweight and obesity are 

common among adolescent girls and adult women with PCOS. 

Insulin resistance which is present in PCOS suppresses 

adipocyte lipolysis, resulting in increased serum free fatty acids 

and triglycerides, ultimately leading to increased hepatic de 

novo lipogenesis and hyperlipidaemia which in turn can lead on 

to obesity. However, there are studies showing different results 

too. In a study, girls related to women with PCOS showed 

higher 17-hydroxyprogesterone concentrations, increased insulin 

resistance and decreased insulin induced suppression of fatty 

acid concentrations compared with healthy controls [6]. Also, 

many studies [7-9] have supported the hypothesis that obesity is a 

potential risk factor for PCOS similar to our study.  

Our study doesn’t show any association of PCOS with early 

pregnancy loss. Studies by Joham AE et al. [10], Jakubowicz DJ 
[11] and Gray RH et al. [12] have reported that women with PCOS 

have higher risk of early pregnant loss when compared to the 

women without PCOS. One possible association for the 

spontaneous abortion could be treatment with ovulation-

inducing agents. However, the association for those who 

conceive naturally could not be established. Our study didn’t 

establish any association for ovulation inducing drugs and 

spontaneous abortion. Other possible explanation could be 

obesity can be an indirect predictor by increasing insulin 

resistance which in turn can cause miscarriage on its own or by 

increasing adrenal secretion, which could be explained from the 

study conducted by Joham AE et al. [10]. Our study findings also 

supported these findings where obesity/morbid obesity was 

independently associated with spontaneous abortion, even after 

adjusting for other confounders.  

In regard to GDM, the women with PCOS had significant 

association when compared to the controls after adjusting for 

confounders. Numerous studies and meta-analysis have 

conferred association between PCOS and GDM [4, 13, 14]. Similar 

to our study findings many other studies [15, 16] reported obesity 

as an independent predictor of GDM. Most studies and meta-

analysis had concluded that there is 2.5 to 4 times higher risk of 

GDM with PCOS mothers. The pathophysiological process 

underlying the PCOS phenotype is complex and remains poorly 

understood. However, central to the process is an increased level 

of IR and the accompanying compensatory hyperinsulinemia 

(HI). Surprisingly, the association could have been because of 

obesity which could be an independent risk factor, but that has 

been controlled in our study through multivariable logistic 

regression. However, there are some theories which explains 

that visceral fat rather than the central obesity which plays an 

important role in IR and thus GDM. This assumption is 

supported by the fact that there is resumption of ovulation after 
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weight loss is correlated with a greater degree of visceral fat loss 

rather than subcutaneous fat loss [17]. These are the supporting 

yet confusing plausible explanations which could link PCOS, 

obesity, IR and GDM. However, the exact mechanism is still a 

question for debate.  

Our study showed that PCOS women had 2.5 times the higher 

risk of developing pre-eclampsia and these findings were similar 

as reported by many studies across the globe [4, 7, 13, 14]. However 

some studies had reported that there is no association between 

these two factors [18]. The possible mechanism could be impaired 

vascular adaptation to pregnancy or hyper-androgenemia. The 

underlying relationship between PCOS and pre-eclampsia 

remains relatively elusive but is thought to be related to the 

similar pathophysiological processes that predispose PCOS 

women to higher rates of metabolic syndrome, such as central 

obesity and increased IR. Not surprisingly, Obesity/morbid 

obesity was associated with increased risk of pre-eclampsia. It is 

noteworthy to describe that age and Primigravida were also 

having higher risk of pre-eclampsia. 

Surprisingly, there was no association of PCOS with the pre-

term delivery in our study. Even there was no association of 

other factors with preterm delivery. Numerous other studies 

have shown association for the same [4,1 9, 20, 21, 22] One of the 

well-known risk factor for pre-term delivery is pre-eclampsia 

which is common in women with PCOS. That might well 

explain the plausibility of pre-term babies in PCOS women, 

apart from numerous other causes. Our study shows that women 

with PCOS were having lesser risk for cesarian delivery, which 

is contrary to the available literature [21, 22]. However the exact 

reason for the same should be explored more. There was a 

significant association between obesity, primipara and age with 

the cesarian delivery.  

 

Conclusion 

The study population was similar in their age, BMI and socio-

economic status. Primigravida women and assisted mode of 

conception was more in women with PCOS. Among the women 

with PCOS, pre-eclampsia was the common pregnancy related 

complication (27.7%) followed by gestational diabetes mellitus 

(23.4%). Foetal distress was the most common indication of 

LSCS (29.4%) followed by previous LSCS (19.0%) among the 

women who underwent LSCS. Short stature was the indication 

of LSCS only in 5.9% of women who underwent LSCS. 

Amongst the risk factors for PCOS, Primigravida was 

significantly associated with the occurrence of PCOS after 

adjusting for the confounder. On the maternal complications 

front, PCOS was significantly associated with GDM and pre-

eclampsia after adjusting for the confounders. Obesity was 

independently associated with GDM, pre-eclampsia and 

spontaneous abortion. Primigravida was significantly associated 

with GDM and pre-eclampsia. Even though there is a possible 

clinical significance between PCOS and other pregnancy 

outcomes, the association could be seen only for PCOS with 

GDM and pre-eclampsia, due to less sample size and thereby, 

less power of the study. Hence a multi-centre study with a 

considerably larger sample size and different study 

characteristics is the need of the hour, to understand the 

complications more deeply, which could help a long way in 

preventing the occurrence of complications and improve the 

quality of life among the PCOS patients.  

 

References 

1. Kandaraki E, Chatzigeorgiou A, Livadas S, Palioura E, 

Economou F, Koutsilieris M et al. Endocrine disruptors and 

polycystic ovary syndrome (PCOS): elevated serum levels 

of bisphenol A in women with PCOS. The Journal of 

Clinical Endocrinology & Metabolism 2011;96(3):E480-4. 

2. Yii MF, Lim CED, Luo X, Wong WSF, Cheng NCL, Zhan 

X. “Polycystic ovarian syndrome in adolescence,” 

Gynecological Endocrinology 2009;25(10):634-639.  

3. Wijeyaratne CN, Seneviratne RDA, Dahanayake S et al., 

“Phenotype and metabolic profile of South Asian women 

with polycystic ovary syndrome (PCOS): results of a large 

database from a specialist Endocrine Clinic,” Human 

Reproduction 2011;26(1):202-213  

4. Sterling L, Liu J, Okun N, Sakhuja A, Sierra S, Greenblatt 

E. Pregnancy outcomes in women with polycystic ovary 

syndrome undergoing in vitro fertilization. Fertil Steril. 

2016;105(3):791-797.e2. 

5. Alvarez-Blasco F, Botella-Carretero JI, San Millan JL, 

Escobar-Morreale HF. Prevalence and characteristics of the 

polycystic ovary syndrome in overweight and obese 

women. Arch Intern Med 2006;166:2081-6. 

6. Trottier A, Battista MC, Geller DH, Moreau B, Carpentier 

AC, Simoneau-Roy J et al. Adipose tissue insulin resistance 

in peripubertal girls with first-degree family history of 

polycystic ovary syndrome. Fertil Steril. 2012;98(6):1627-

34. 

7. Diamant YZ, Rimon E, Evron S. High incidence of 

preeclamptic toxemia in patients with polycystic ovarian 

disease. Eur J Obstet Gynecol Reprod Biol. 1982;14(3):199-

204. 

8. Fridström M, Nisell H, Sjöblom P, Hillensjö T. Are women 

with polycystic ovary syndrome at an increased risk of 

pregnancy-induced hypertension and/or preeclampsia? 

Hypertens Pregnancy 1999;18(1):73-80. 

9. Mikola M, Hiilesmaa V, Halttunen M, Suhonen L, Tiitinen 

A. Obstetric outcome in women with polycystic ovarian 

syndrome. Hum Reprod 2001;16(2):226-9. 

10. Joham AE, Boyle JA, Ranasinha S, Zoungas S, Teede HJ. 

Contraception use and pregnancy outcomes in women with 

polycystic ovary syndrome: data from the Australian 

Longitudinal Study on Women's Health. Hum Reprod 

2014;29(4):802-8. 

11. Jakubowicz DJ, Iuorno MJ, Jakubowicz S, Roberts KA, 

Nestler JE. Effects of metformin on early pregnancy loss in 

the polycystic ovary syndrome. J Clin Endocrinol Metab. 

2002;87:524-9.  

12. Gray RH, Wu LY. Subfertility and risk of spontaneous 

abortion. Am J Public Health 2000;90:1452-4.  

13. Urman B, Sarac E, Dogan L, Gurgan T. Pregnancy in 

infertile PCOD patients. Complications and outcome. J 

Reprod Med 1997;42:501-5. 

14. Palomba S, de Wilde MA, Falbo A, Koster MPH, La Sala 

GB, Fauser B. Pregnancy complications in women with 

polycystic ovary syndrome, Human Reproduction 

2015;21(5):575-92. 

15. Reyes-Muñoz E, Castellanos-Barroso G, Ramírez-Eugenio 

BY, Ortega-González C, Parra A, Castillo-Mora A et al. 

The risk of gestational diabetes mellitus among Mexican 

women with a history of infertility and polycystic ovary 

syndrome. Fertil Steril 2012;97(6):1467-71. 

16. Mills G, Badeghiesh A, Suarthana E, Baghlaf H, Dahan 

MH. Polycystic ovary syndrome as an independent risk 

factor for gestational diabetes and hypertensive disorders of 

pregnancy: a population-based study on 9.1 million 

pregnancies. Hum Reprod 2020, 099. 

17. Anagnostis P, Tarlatzis BC, Kauffman RP. Polycystic 

http://www.gynaecologyjournal.com/


International Journal of Clinical Obstetrics and Gynaecology http://www.gynaecologyjournal.com 

~ 79 ~ 

ovarian syndrome (PCOS): long-term metabolic 

consequences. Metab Clin Exp 2018;86:33-43. 

18. Haakova L, Cibula D, Rezabek K, Hill M, Fanta M, Zivny 

J. Pregnancy outcome in women with PCOS and in controls 

matched by age and weight. Hum Reprod 2003;18(7):1438-

41. 

19. Nathalie R, Helle K, Lena S, Gunvor E, Henrik F, Olof S et 

al. Risk of adverse pregnancy outcomes in women with 

polycystic ovary syndrome: population based cohort study 

BMJ 2011;343:d6309. 

20. Weerakiet S, Srisombut C, Rojanasakul A, Panburana P, 

Thakkinstian A, Herabutya Y. Prevalence of gestational 

diabetes mellitus and pregnancy outcomes in Asian women 

with polycystic ovary syndrome. Gynecol Endocrinol. 

2004;19(3):134-40. 

21. Qin JZ, Pang LH, Li MJ, Fan XJ, Huang RD, Chen HJ. 

Obstetric complications in women with polycystic ovary 

syndrome: a systematic review and meta-analysis. 

Reproductive Biology and Endocrinology 2013;11(56):1-

14. 

22. Han AR, Kim HO, Cha SW, Park CW, Kim JY, Yang KM. 

Adverse pregnancy outcomes with assisted reproductive 

technology in non-obese women with polycystic ovary 

syndrome: a case–control study. Clin Exp Reprod Med 

2011;38(2):103-8 

http://www.gynaecologyjournal.com/

