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    Abstract
Background and Objective: Incidence of gestational diabetes mellitus (GDM) varies globally from 2% to 14%. These cases in India are also increasing and emerging as a major public health problem. The prevalence of GDM among urban population of India has been reported as 16% and 17.8%, respectively. We conducted this study at three different regions of North India to estimate the prevalence of GDM. Materials and Methods: This pilot prospective cross-sectional study was conducted at three centres of North India with a base at Max Super Speciality Hospital, Saket, New Delhi, over a period of 10 months (December 2015–October 2016). Pregnant females attending gynaecology clinic at these centres were screened and enrolled as per the study inclusion criteria, after taking informed consent. Medical records were reviewed for recent haemoglobin levels, fasting blood sugar levels and other clinical parameters. Results: A total of 230 participants were enrolled in this study with 65 from Muzaffarpur, 65 from Bhilai and remaining 100 from Delhi, which include a mixed population. The overall prevalence of GDM was observed as 10%, with a regional prevalence of 10.77% at Bhilai, lower prevalence at Muzaffarpur (3.07%) and 14% in Delhi with a mixed population. A significant difference (P < 0.01) was observed in the mean age and body mass index of participants at Bhilai, Muzaffarpur and Delhi. Conclusion: Although there was a variable sample size at these three centres, we could conclude from this pilot study that there is a high prevalence of GDM at Bhilai district while very low prevalence at Muzaffarpur and Bihar. Large-scale studies are required to be done to estimate the prevalence in these regions, which would ultimately create awareness among clinicians to screen all females for GDM.
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    Introduction


    The prevalence of gestational diabetes mellitus (GDM) has tremendously increased in the past few years, especially in the developing countries like India.[bookmark: ft1][1],[bookmark: ft2][2] As per the Americans with Disabilities Act (ADA) guidelines, it is defined as any degree of glucose intolerance which is identified in the second or third trimester of pregnancy and is not clearly either pre-existing type 1 or type 2 diabetes.[bookmark: ft3][3] It has implications for the mother and the foetus both. Maternal complications such as pre-eclampsia, stillbirths, macrosomia and need for caesarean section and neonatal outcomes such as hypoglycaemia and respiratory distress are few to name.[bookmark: ft4][4],[bookmark: ft5][5] There is an increased risk of developing type 2 diabetes in females who had GDM in previous pregnancy.[bookmark: ft6][6] Interestingly, data also suggest that children of mothers who had diabetes in pregnancy are at higher risk of developing diabetes later in life as compared to their siblings born to the same parents in a non-GDM pregnancy.[bookmark: ft7][7] Indian women have 11 times more risk of developing GDM as compared to women in other parts of the world.[bookmark: ft8][8] The prevalence of GDM in India varies in different regions with a reported prevalence of 3.8% in Kashmir,[bookmark: ft9][9] 9.5% in Western India,[bookmark: ft10][10] 6.2% in Mysore[bookmark: ft11][11] and 22% in Tamil Nadu.[bookmark: ft12][12] Differences in the prevalence rates across India could be attributed to differences in age, body mass index (BMI), socioeconomic status of females and cultural differences as well. Different screening and diagnostic criteria could also be responsible for different prevalence rates.


    The objective of this study was to estimate the general prevalence of GDM among women attending a tertiary care centre in Delhi and compare it with the prevalence in Muzaffarpur (Bihar) and Bhilai (Chhattisgarh). It was a pilot study to assess the prevalence in these three regions of North India.


    Materials and Methods


    This pilot prospective cross-sectional study was conducted at three centres of North India with a base at Max Super Speciality Hospital, Saket, New Delhi, over a period of 10 months (December 2015–October 2016). Pregnant females attending gynaecology clinic of Max Super Speciality Hospital, Saket, Aayushman Hospital, Muzaffarpur and the Srijjan Bhilai Test Tube Baby Centre, Bhilai, were screened and enrolled, after taking their informed consent. We enrolled all females diagnosed with GDM in the second or third trimester, as per the ADA criteria.[bookmark: ft13][13] Screening criteria for GDM followed at the three centres were different. The criteria used were those being followed in their routine practice. There were also certain logistic difficulties due to which we could not use uniform criteria for screening. In Delhi, 75 g oral glucose challenge test was followed; in Bhilai, sample 1 h after 75 g glucose challenge was taken and in Muzaffarpur, fasting blood sample was taken. Women who were already diagnosed with diabetes were excluded from the study. Demographic and social history of all females was recorded in paper-based case-report forms. Medical records were reviewed for recent haemoglobin levels, fasting blood sugar levels (FBS) and other clinical parameters.


    Ethics approval


    This study was approved by the Scientific and Institutional Ethics Committees of Max Super Speciality Hospital, Saket, New Delhi. Written informed consent was taken from all the participants and only those women who elected to participate were enrolled into the study.


    Statistical analysis


    The Statistical Package for Social Sciences (SPSS) version 16.0 (SPSS Inc. 2007) was used to analyse the data. Mean of FBS, age, height, pre-pregnancy weight, BMI, blood pressure (systolic and diastolic), post-prandial blood sugar, total leucocyte count, platelet and thyroid-stimulating hormone was calculated using independent Student t-test. The prevalence of GDM in the three regions was estimated using the Chi-square test. Association of the presence of GDM with its risk factors such as age, pre-pregnancy BMI, the presence of hypothyroidism and a family history of diabetes was also calculated by the Chi-square test. P < 0.05 was considered statistically significant. Logistic regression analysis was performed to find the odds ration of the risk factors of GDM in our population subset.


    Results


    A total of 230 women were enrolled into the study, of which 100 were recruited from Delhi, 65 from Muzaffarpur and 65 from the Bhilai centre. The mean age of our study population was 28.31 ± 4.79 years. Demographic and clinical details of women recruited in the three regions are summarised in [Table - 1]. Average week of gestation was 27.89 ± 5.97. The prevalence rate of GDM in Delhi was found to be 14% (14/100), in Bhilai, it was 10.77% (7/65) and lowest in Muzaffarpur, 3.07% (2/65) P = 0.044, with an overall prevalence of 10% [Figure - 1]. A significant difference (P < 0.01) was observed in the mean age and BMI of participants at Bhilai, Muzaffarpur and Delhi, 32.86 ± 4.88 years, 28.15 ± 3.68 kg/m2; 32.00 ± 5.66 years, 27.68 ± 3.24 kg/m2 and 31.93 ± 3.38 years, 23.89 ± 4.89 kg/m2, respectively [Table - 2]. Logistic regression analysis showed that age and pre-pregnancy BMI were significantly associated with the presence of GDM [Table - 3]. The prevalence rate increased with increasing educational qualification of females, with highest being in women who were post-graduates or above (17.14%, 12/70) followed by undergraduates (10.67%, 8/75) and those with secondary (2.13%, 1/47) or primary education (3.57%, 1/28). This observation was found to be statistically significant (P = 0.016). Majority (17/23) of the females diagnosed with GDM were in the age group 26–35 years. The presence of GDM was associated with increasing age (P < 0.01), family history of diabetes (P = 0.05), with 52.17% (12/23) females having a family history of diabetes. Hypothyroidism also showed an association with GDM (P < 0.01) 43.48% (10/23) of the females diagnosed with GDM had hypothyroidism.
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        	Table 1: Demographic and clinical characteristics of the study population
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        	Figure 1: Prevalence of gestational diabetes in three regions
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        	Table 2: Comparison of variables amongst gestational diabetes mellitus of three regions
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        	Table 3: Multiple logistic regression analysis

        

        Click here to view
      

    


    Discussion


    The prevalence of GDM is increasing at an alarming rate in India, with a reported prevalence of 2% in the 1980s and 16.55% in 2000.[bookmark: ft14][14],[bookmark: ft15][15] The prevalence has been shown to be higher in urban India as compared to the rural parts.[bookmark: ft16][16] There is a large regional disparity in the prevalence of diabetes in India, and it is similar for GDM as well.[bookmark: ft17][17],[bookmark: ft18][18] Varying degree of prevalence rates has been reported in different parts of the country such as 3.8% in Kashmir,[bookmark: ft19][19] 17.8% in Tamil Nadu[bookmark: ft20][20] and 7.7% in Maharashtra.[bookmark: ft11][11] A survey performed in different cities of India in the year 2002–2003 has found a prevalence of 16.2% in Chennai, 15% in Thiruvananthapuram, 17.5% in Ludhiana, 12% in Bangalore and 21% in Alwaye.[bookmark: ft15][15] This varying prevalence rates reflect a true variation throughout the subcontinent. This variation could be attributed to the difference in geographical conditions, dietary habits and socio-economic status. It is also largely influenced by the criteria used for screening and diagnosis. Our group has earlier reported that using the International Association of Diabetes and Pregnancy Study Groups guidelines, more number of females could be diagnosed with GDM as it is more precise and effective.[bookmark: ft21][21] This difference in the prevalence rates makes it more important to have data from other parts across India.


    Bhilai is considered to be the industrial state of India and Muzaffarpur population comes under the bracket of rural India. These two regions are the least explored in terms of the prevalence of GDM as well as diabetes. There are no data available on the prevalence of GDM from these two regions. We, therefore, decided to conduct a pilot study in these parts of India to estimate the prevalence of GDM. Delhi was included in this study to have a heterogeneous population subset. We found the prevalence of GDM in Delhi was 14% (14/100), in Bhilai, it was 10.77% (7/65) and lowest in Muzaffarpur, 3.07% (2/65). None of the females were a known case of diabetes. In Bhilai, as the study was done in an IVF centre, the patients were mostly high risk, stressed, aged and had bad obstetric history, which might be one of the reasons of high prevalence in Bhilai. Although age and pre-pregnancy BMI of females recruited in Delhi were lower as compared to those at Bhilai and Muzaffarpur (P < 0.01), the prevalence of GDM was highest here. This could also be attributed to the fact that Delhi includes a mixed population and also there was a difference in sample size. Age and pre-pregnancy BMI have shown association with the presence of GDM.


    In our study, the prevalence rate increased (P = 0.016) with increasing educational level. Similar results were reported by Rajput et al. in a study conducted at a tertiary care hospital of Haryana.[bookmark: ft22][22] However, an inverse association between the educational level of female and GDM was observed by Innes et al.,[bookmark: ft23][23] and Yang et al.[bookmark: ft24][24] did not find any association between education and GDM in Chinese women.


    GDM has shown strong association with increasing age in several studies.[bookmark: ft15][15],[bookmark: ft19][19],[bookmark: ft20][20],[bookmark: ft25][25],[bookmark: ft26][26] We also observed a strong association with increasing age of females (P < 0.01) in our study. Obesity is an important risk factor of GDM. Unlike other studies, we did not find any such association in our study population.[bookmark: ft20][20],[bookmark: ft25][25] Another important risk factor includes a family history of diabetes, and clinical studies have reported an increased risk of developing GDM in females with a family history of diabetes.[bookmark: ft11][11],[bookmark: ft19][19],[bookmark: ft20][20],[bookmark: ft27][27] In similar lines, a high percentage of females in our study (52.17%) had a positive family history of diabetes. A recent meta-analysis has shown significant associations between hypothyroidism and risk of GDM.[bookmark: ft28][28] We have also observed similar results (P < 0.01) with 43.48% of females diagnosed with GDM, having hypothyroidism.


    There are, however, few limitations of this study. Since this study was conducted at a tertiary care centre of Delhi, we could get a fraction of the population only. More large-scale population studies are required to be conducted in these regions of India to estimate the actual prevalence rate. Furthermore, since it was just a pilot study, we could get a small sample size from Bhilai and Muzaffarpur. Due to logistic difficulties in Bhilai and Muzaffarpur, screening criteria were not the same at these two centres. This issue will be addressed in subsequent studies.


    Conclusion


    From the present study, we conclude that different geographical regions of India might have different prevalence rates of gestational diabetes, depending on the geographical variations, anthropometric differences and different screening and diagnostic criteria used. Our pilot study has shown that prevalence of GDM is quite high in the industrial town (Bhilai) as compared to the rural town of Bihar (Muzaffarpur) and at a tertiary care centre of Delhi. Bhilai and Muzaffarpur are the two regions in India which had no previous data on the prevalence of GDM. To the best of our knowledge, this is the first attempt of finding the prevalence of GDM in these two regions. Larger studies with uniform screening criteria are required to be done at these regions. Clinicians need to be more stringent on screening all females for GDM in these parts of India as well.
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  Figure 1: Prevalence of gestational diabetes in three regions
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  Table 1: Demographic and clinical characteristics of the study population
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  Table 2: Comparison of variables amongst gestational diabetes mellitus of three regions
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  Table 3: Multiple logistic regression analysis
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