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ABSTRACT 

Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy resulting from altered 

glucose tolerance due to β-cell dysfunction and may lead to adverse maternal and perinatal 

outcomes. This study was aimed at counselling pregnant women with GDM about life-style changes 

and monitoring their feto-maternal outcomes. This was a prospective observational study carried out 

in the Obstetrics and Gynaecology department of a tertiary care hospital in Bengaluru. A total of 41 

pregnant women attending the study site for antenatal care and had developed GDM from their first 

trimester were included in the study. Of all the subjects, 63.41% belonged to 26-35 years; 63.41% 

of pregnant women had parity in the range of 2-5 and 92.68% belonged to the middle and upper 

socio-economic class of Kuppuswamy scale. About 35 (85.36%) subjects had a new onset of GDM. 

While the treatment for GDM mainly included oral metformin alone as therapy (26, 63.41%). Lower 

segment caesarean section (LSCS), preterm births, low birth weight (LBW) and NICU admission 

were the adverse perinatal outcomes observed. The study concluded that socio-economic status of 

pregnant women may be a risk factor for GDM and that health education regarding life-style changes 

(diet and physical activity) for the pregnant women may aid in attaining improved pregnancy 

outcomes. 
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INTRODUCTION 

Gestational Diabetes Mellitus (GDM) is a gestational hyperglycaemic condition, which develops in 

a woman without previously diagnosed diabetes. The major risk factors for GDM are overweight, 

obesity, advanced maternal age and family history of diabetes mellitus. These predisposing risk 

factors result in chronic insulin resistance, which alters glucose tolerance due to β-cell dysfunction1. 

International Diabetes Federation estimates 14% of overall pregnancies to be associated with GDM2. 

Across the world, it affects every 1 in 10 pregnant women3. The prevalence of GDM was found 

between 1-21% across world, while in Asia, it was found to be 11.5%4,5. However, the prevalence 

of GDM varied between the urban and rural population and they were found to be between 4.6% to 

14% and 1.7% to 13.2% respectively6. 

GDM is associated with adverse maternal and perinatal outcomes7. In mothers, GDM causes adverse 

outcomes such as preterm birth, preeclampsia, lower segment caesarean section (LSCS), type 2 

diabetes in later life and cardiovascular diseases8,9,10. While in new-borns, the adverse outcomes at 

birth are macrosomia, hypoglycaemia, stillbirths, and in later life, these babies tend to develop 

obesity, T2DM, cardiovascular disorders and associated metabolic diseases. 

The perinatal outcomes of a GDM pregnant woman can be improved through proper antenatal care, 

which involves educating the pregnant women about the significance of regular physical activity and 

following a diet plan in controlling blood sugar values. Hence, our study aimed at counselling the 

pregnant women with GDM about regular physical activity and diet plan and monitoring their feto-

maternal outcomes. 

MATERIALS AND METHOD: 

A prospective observational study was carried out from January 2017 to January 2019, in the 

Obstetrics and Gynaecology department of a tertiary care hospital in Bengaluru. The study obtained 

approval from the institutional ethics committee (IEC) on 12 November 2016 (VIPS/IEC/2016-07) 

and written consent was obtained from the pregnant women participating in the study. The pregnant 

women attending the study site from the first trimester, who had developed gestational diabetes 

between the gestational age of 24 to 28 weeks and pregnant women with previous history of GDM 

were included in the study. Pregnant women attending the study site for labour, were excluded from 

the study.  

In the current study, Gestational Diabetes Mellitus (GDM) was defined as Impaired Glucose 

Tolerance (IGT) with onset or first recognition during pregnancy. The NICE & Australian guidelines 

recommend a risk-based screening with 75gm 2hour Oral Glucose Tolerance Test (OGTT) with 

fasting blood glucose ≥126mg/dl & 2hr ≥ 140 mg/dl taken as diagnostic for GDM at 24-28 weeks 
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of gestation11. The details regarding demographics, height, weight, medical, obstetric and medication 

history, laboratory data such as complete hemogram, HbA1C, vitals and treatment details of the 

study subjects were recorded in a suitably designed form. Pregnant women who fulfilled the 

inclusion criteria and presented with increased OGTT were recruited and followed up until delivery 

through regular antenatal care visits. During the antenatal care visits, recruited subjects were 

educated about their lifestyle and the importance of physical activity and proper diet plan in 

controlling the blood sugar values and achieving better perinatal outcomes. 

The perinatal outcomes such as lower segment caesarean section (LSCS) delivery, gestational age 

at delivery, preterm birth, low birth weight, macrosomia, neonatal intensive care unit (NICU) 

admission were recorded. 

The statistical analysis was carried out using Microsoft excel and descriptive statistics was 

performed on the obtained data. Continuous variables were expressed as mean ± standard deviation. 

RESULTS AND DISCUSSION 

During the study period, a total of 63 subjects had increased OGTT value between 24-28 weeks of 

gestation, of which, 51 subjects had developed GDM in their current pregnancy and 12 subjects were 

found to be pre-diabetic, who were recommended for life-style modification.  Out of 51 GDM 

subjects, 10 subjects were lost for follow-up due to change of hospital for delivery. Hence the final 

analysis included details of 41 subjects. 

During the study period, 41 subjects attending our study site for antenatal care from the first trimester 

developed GDM in their current pregnancy. Among these subjects, 34.14% belonged to the age 

group of 18-25 years, 63.41% belonged to 26-35 years and 2.43% of subjects were over the age of 

35 years. Most of them belonged to middle (39.02%) and upper (53.65%) socio economic strata 

(SES) as per Kuppuswamy scale.12 Table 1, depicts that 63.41% of pregnant women had parity in 

the range of 2-5.  

About 35 (85.36%) subjects had a new onset of GDM, while 3 (7.31%) had a history of GDM in 

their previous pregnancies and 3 (7.31%) had a history of diabetes. In addition, 19 (46.34%) subjects 

had a past medical history of hypothyroidism (8, 42.10%), infertility (2, 10.52%), polycystic ovary 

disease (1, 5.26%) and epilepsy (1, 5.26%). In addition to GDM, the study subjects also developed 

preeclampsia (8, 19.51%) and Anaemia (6, 14.63%) in the current pregnancy.  

As a part of regular antenatal care, all the study subjects received folic acid, iron and calcium 

supplementation and tetanus toxoid injection. The treatment for GDM mainly included oral 

metformin alone therapy (26, 63.41%), subcutaneous insulin alone therapy (9, 21.95%) and 

combination of oral metformin and subcutaneous insulin therapy (6, 14.63%). In addition, the study 
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subjects were also educated about the importance of modification of diet and physical activity, in 

controlling the blood sugar levels. About 19 (46.34%) subjects were involved in regular walk.  

The mean birth weight of the new-borns was 2775.73±629.60grams. The adverse perinatal outcomes 

observed in the present study are mentioned in Figure 1 and were Lower Segment Caesarean Section 

(LSCS), preterm births, low birth weight (LBW) and NICU admission and their prevalence was 

found to be 26 ( 63.41%), 14 (34.14%), 6 (14.63%) and 24 (58.53%) respectively.   

Table 1: Socio-Demographic characteristics of the study participants. 

Characteristics No. of subjects (%) 

Maternal age 

18-25 years 14 (34.14%) 

26-35 years 26 (63.41%) 

> 36years 1 (2.43%) 

Parity 

Primigravida 15 (36.58%) 

Multigravida 26 (63.41%) 

Socio-economic status 

Low 3 (7.31%) 

Middle 16 (39.02%) 

Upper 22 (53.65%) 

Body Mass Index (BMI) 

Underweight 1(2.43%) 

Normal 9 (21.95%) 

Overweight 22 (53.65%) 

Obese 9 (21.95%) 

Diet 

Vegetarian 3 (7.31%) 

Mixed 38 (92.68%) 

Obstetric history of GDM 

Yes 3 (7.31%) 

No 38 (92.68%) 

Physical Activity 

Yes 19 (46.34%) 

No 22 (53.65%) 
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Figure 1: Adverse perinatal outcomes of the study 

DISCUSSION: 

In India, about 4 million pregnant women are affected by GDM at any given point of time13. The 

risk factors for GDM may be attributed to advanced maternal age at conception, high maternal body 

mass index, socio-economic status and pre-existing endocrine disorders.  

In the current study, majority of study subjects, who developed GDM belonged to an age group of 

26-35 years, indicating that an advanced maternal age at conception is a risk factor for GDM. This 

outcome is consistent with the results of Groof Z et al study, where majority (59.13%) of GDM study 

subjects belonged to an age group of 25-34 years14.   

In the current study, most of the study subjects (92.68%) belonged to the middle and upper socio-

economic class of Kuppuswamy scale. This shows that SES of pregnant women may be a risk factor 

for GDM. However, previous studies suggested no correlation between the socio-economic status 

of pregnant women with that of GDM occurrence15,16. On the other hand, several studies showed 

that high pre-pregnancy BMI, multi parity and hypothyroidism are the possible risk factors for GDM, 

similar outcomes were observed in the present study with high first trimester BMI (75.60%), multi 

parity (63.41%) and past medical history of hypothyroidism (19.51%)14,16,17,18. 

A similar study showed that maternal GDM was associated with the development of high blood 

pressure during pregnancy, while in the current study 19.51% subjects developed high blood 

pressure19,20.  In addition, GDM was also associated with adverse perinatal outcomes such as LSCS 

(26, 63.41%), preterm births (14, 34.14%) and new born NICU admission (24, 58.53%), similar 
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results were demonstrated by studies conducted by Prakash GT et al and Bashir M et. al.21,22. The 

major reasons for NICU admission were preterm management (6,25% ), clinical jaundice (5,20.8%), 

respiratory distress (4,16.6% ), sepsis (4,16.6% ), fever (2,8.3%) and inadequate GRBS monitoring 

(3,12.5% ).  

Several studies showed that health education intervention among GDM pregnant women have 

showed improved pregnancy outcomes23,24. The adverse pregnancy outcomes reported in this study 

was higher, when compared to other studies, however this may be due to a relatively small sample 

size and conclusion cannot be drawn from the study outcomes21, 22. 

CONCLUSION: 

In conclusion, the risk factors for GDM are a maternal age more than 26 years at conception, high 

BMI, multi parity and hypothyroidism. GDM is associated with adverse perinatal outcomes such as 

LSCS, preterm births, NICU admission. Optimum control of blood glucose levels in women with 

GDM, may aid in attaining improved pregnancy outcomes. This can be achieved by educating the 

pregnant women with GDM about the significance of life-style changes in controlling blood glucose 

levels. 

ACKNOWLEDGEMENT: 

We would sincerely thank the teaching and non-teaching staff of Visveswarapura Institute of 

Pharmaceutical Sciences, Bengaluru for their immense support in the conduct of the study.  

REFERENCES: 

1. Plows JF, Stanley JL, Baker PN, Reynolds CM, Vickers MH. The pathophysiology of 

gestational diabetes mellitus. International journal of molecular sciences 2018 

Nov;19(11):3342. 

2. The Pathophysiology of Gestational Diabetes Mellitus, Jasmine F Plows. MDPI. 

3. Groof Z, Garashi G, Husain H, Owayed S, AlBader S, Mouhsen H et al. Prevalence, risk 

factors, and fetomaternal outcomes of gestational diabetes mellitus in Kuwait: a cross-

sectional study. Journal of diabetes research. 2019;2019. 

4. Mohan Bairwa, Vikas Yadav, Puneet Misra, Shashi Kant, Shiv D Gupta. Prevalence of 

Gestational Diabetes Mellitus in India: A Systematic Review and Meta-analysis (Oral 

Presentation). Research Gate. 2017 Aug 24 [cited 2020 May 15]. Available from: 

https://www.researchgate.net/publication/319268586_Prevalence_of_Gestational_Diabetes

_Mellitus_in_India_A_Systematic_Review_and_Meta-analysis_Oral_Presentation  

http://www.ajptr.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Plows%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=30373146
https://www.researchgate.net/publication/319268586_Prevalence_of_Gestational_Diabetes_Mellitus_in_India_A_Systematic_Review_and_Meta-analysis_Oral_Presentation
https://www.researchgate.net/publication/319268586_Prevalence_of_Gestational_Diabetes_Mellitus_in_India_A_Systematic_Review_and_Meta-analysis_Oral_Presentation


Nekkanti et. al., Am. J. PharmTech Res. 2020; 10(4)     ISSN: 2249-3387 

7 www.ajptr.com 
 

5. Lee KW, Ching SM, Ramachandran V, Yee A, Hoo FK, Chia YC et al. Prevalence and risk 

factors of gestational diabetes mellitus in Asia: a systematic review and meta-analysis. BMC 

pregnancy and childbirth 2018 Dec 1;18(1):494. 

6. Mithal A, Bansal B, Kalra S. Gestational diabetes in India: Science and society. Indian 

journal of endocrinology and metabolism 2015 Nov;19(6):701. 

7. Ali S, Dornhorst A. Diabetes in pregnancy: health risks and management. Postgraduate 

Medical Journal 2011;87(1028):417-427. 

8. Tan PC, Ling LP, Omar SZ. The 50-g glucose challenge test and pregnancy outcome in a 

multiethnic Asian population at high risk for gestational diabetes. International Journal of 

Gynecology & Obstetrics 2009 Apr 1;105(1):50-5. 

9. Peters RK, Xiang A, Kjos SL, Buchanan TA. Long-term diabetogenic effect of single 

pregnancy in women with previous gestational diabetes mellitus. The Lancet 1996 Jan 

27;347(8996):227-30. 

10. Shostrom DC, Sun Y, Oleson JJ, Snetselaar LG, Bao W. History of gestational diabetes 

mellitus in relation to cardiovascular disease and cardiovascular risk factors in US women. 

Frontiers in endocrinology 2017 Jun 26;8:144. 

11. Karagiannis T, Bekiari EM, Manolopoulos K, Paletas K, Tsapas A. Gestational diabetes 

mellitus: why screen and how to diagnose. Hippokratia. 2010 Jul;14(3):151. 

12. Patro BK, Jeyashree K, Gupta PK. Kuppuswamy’s socioeconomic status scale 2010 the need 

for periodic revision. The Indian Journal of Pediatrics 2012 Mar 1;79(3):395-6. 

13. Kayal A, Anjana RM, Mohan V. Gestational diabetes–An update from India. Diabetes voice 

2013. 

14. Groof Z, Garashi G, Husain H, Owayed S, AlBader S, Mouhsen H et al. Prevalence, risk 

factors, and fetomaternal outcomes of gestational diabetes mellitus in Kuwait: a cross-

sectional study. Journal of diabetes research 2019; 2019. 

15. Song L, Shen L, Li H, Liu B, Zheng X, Zhang L et al. Socio-economic status and risk of 

gestational diabetes mellitus among Chinese women. Diabetic Medicine 2017 

Oct;34(10):1421-7. 

16. Khan R, Ali K, Khan Z. Socio-demographic risk factors of gestational diabetes mellitus. 

Pakistan journal of medical sciences 2013 May; 29(3):843. 

17. Kim SY, Saraiva C, Curtis M, Wilson HG, Troyan J, Sharma AJ. Fraction of gestational 

diabetes mellitus attributable to overweight and obesity by race/ethnicity, California, 2007–

2009. American journal of public health 2013 Oct; 103(10):e65-72. 

http://www.ajptr.com/


Nekkanti et. al.,  Am. J. PharmTech Res. 2020;10(4)  ISSN: 2249-3387 

www.ajptr.com  8 
 

18. Yang S, Shi FT, Leung PC, Huang HF, Fan J. Low thyroid hormone in early pregnancy is 

associated with an increased risk of gestational diabetes mellitus. The Journal of Clinical 

Endocrinology & Metabolism 2016 Nov 1;101(11):4237-43. 

19. Fadl HE, Östlund IK, Magnuson AF, Hanson US. Maternal and neonatal outcomes and time 

trends of gestational diabetes mellitus in Sweden from 1991 to 2003. Diabetic Medicine 2010 

Apr;27(4):436-41. 

20. Weissgerber TL, Mudd LM. Preeclampsia and diabetes. Curr Diab Rep 2015;15:9. 

21. Prakash GT, Das AK, Habeebullah S, Bhat V, Shamanna SB. Maternal and neonatal outcome 

in mothers with gestational diabetes mellitus. Indian journal of endocrinology and 

metabolism 2017 Nov;21(6):854. 

22. Bashir M, Baagar K, Naem E, Elkhatib F, Alshaybani N, Konje JC, Abou-Samra AB. 

Pregnancy outcomes of early detected gestational diabetes: a retrospective comparison 

cohort study, Qatar. BMJ open 2019 Feb 1;9(2):e023612. 

23. Liu J, Xie X, Guo Y. Effects of health education intervention at gestation period on 

pregnancy outcome of diabetes mellitus patients. 

24. Azzam HF, El Sharkawy NB. Effect of Gestational Diabetes mellitus Health Education 

Module on Pregnancy Outcomes. World Journal of Nursing Sciences 2015; 1(3): 76-88. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

http://www.ajptr.com/
mailto:editor@ajptr.com

