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ABSTRACT 

 

Objective: To estimate the association between prepregnancy weight loss and risk of recurrence of 

gestational diabetes mellitus (GDM) in the subsequent pregnancy among overweight and obese women with 

past history of GDM Methods: This is a multicentric case control study. 70 overweight and obese women with 

past history of GDM were divided into 2 groups. 30 women in intervention group were undergone a weight loss 

program to loss ≥10% of body weight prior to subsequent pregnancy compared to 40 women who did  under go 

any weight loss program acting as the control group. Screening test for GDM was performed to all women at 

first antenatal visit and at 24-28 weeks of gestation to detect cases with recurrent GDM. Results: Women in 

intervention group had a statistical significant decrease of BMI in the second pregnancy and more weight loss 

prior to second pregnancy compared to women  in the control group (P<0.01).Women in intervention group 

showed a significant lower rate of recurrence of GDM in the second pregnancy compared to women in the 

control group (26.6% vs. 60%, OR = 0.24, 95% CI = 0.08-0.67; P< 0.01). Conclusion: Weight loss before 

pregnancy can reduce the recurrence of GDM in overweight and obese women and should be recommended by 

all health care providers for overweight and obese women before subsequent pregnancy. 

 

Key word: gestational diabetes, obese women, weight loss.  

 

Introduction 

 

Gestational diabetes mellitus (GDM) is defined as carbohydrate intolerance of variable severity with first 

onset or recognition in pregnancy (Ehrlich et al, 2012).Overweight is defined as body mass index (BMI) 25-29.9 

and obesity as BMI ≥30 kg/m². Overweight and obesity are established risk factors for GDM (Callaway et al, 

2010). Being overweight, obese or severely obese increases the risk of GDM by a factor 2.1, 3.6 and 8.6, 

respectively (Chu et al, 2007). Both maternal GDM and obesity share common metabolic characteristics such as 

increased insulin resistance, hyperglycemia, and hyperinsulinemia (Catalano et al, 2012). 

Both morbidities are independently associated with adverse pregnancy outcomes and their combination has 

a greater impact than either one alone (Catalano et al, 2012). Both are associated with an increased rate of 

preterm labour, miscarriage, fetal chromosomal and structural anomalies, cesarean deliveries; pregnancy 

induced hypertension preeclampsia, dysfunctional labour, (Silverman et al, 1995) postpartum hemorrhage, 

(Glazer et al, 2004) urinary tract infections; increased perinatal morbidity(e.g., macrosomia, neonatal 

hypoglycemia, infections and neonatal jaundice);and perinatal mortality (O’Sullivan, 1991)as well as 

subsequent type 2 diabetes in women and their off springs (Metzger, 2007). Furthermore, obese women are 

more likely to suffer from risks of thromboembolism and other comorbidities (Glazer et al, 2004). 

The prevalence of GDM in the USA is 2-10%, (National Diabetes Information ,2011) with about 10-95% 

increases in prevalence reported over the last two decades (Ehrlich et al, 2012).Similarly, the prevalence of 

overweight and obesity in pregnancy has risen dramatically in recent years in both developing and developed 

countries (Oteng et al, 2012) Approximately 60% of women of reproductive age are overweight or obese in the 

USA and other developed countries (Flegal et al, 2012). Therefore, GDM is increasing in parallel with 

overweight and obesity in the obstetric population (Ehrlich et al, 2012). 

GDM, in an index pregnancy, increases the risk of recurrent GDM in subsequent pregnancies. The reported 

frequency of recurrent GDM varies widely, from 30 to 84% depending on some factors such as ethnicity, body 

weight, BMI, maternal age and the diagnostic criteria used (Kim et al, 2007). Getahun et al, 2010 reported that 

compared to women who were free of GDM in their first pregnancy, those with past history of GDM in their 

first pregnancy had a 13 folds increased risk of GDM in a second pregnancy, those who were free of GDM in 
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the first pregnancy but experienced the condition in their second had a 15 folds increased risk of GDM in the 

third pregnancy, and those with GDM in their first two pregnancies had a 26 folds increased risk of GDM in the 

third pregnancy. MacNeil et al 2001 ported that increased body weight is a major risk factor of GDM recurrence 

and women whose prepregnancy weight at the start of the subsequent pregnancy was ≥190 lb were 70% more 

likely to have a recurrence of GDM. 

It was hypothesized that the loss of BMI units between pregnancies would reduce the risk of recurrence of 

GDM (Ehrlich et al, 2012). Furthermore, a recent report of the Institute of Medicine (IOM) of the National 

Academy of Science in the USA (Institute of Medicine, National Research Council, 2009). presents evidence 

that prepregnancy weight loss is associated with improved reproductive outcomes for obese women undergoing 

bariatric surgery (Guelinckx et al, 2009), (Maggard et al, 2008). However, no studies regarding the effect of 

preconceptional weight loss as a result of lifestyle interventions including exercise and dietary manipulations on 

GDM recurrence in overweight and obese women were citied. We sought to determine whether prepregnancy 

weight loss reduced the risk of recurrence of GDM among overweight and obese women. 

 

Materials and Methods 

 

We conducted a multicentric prospective case control study among total 77 Egyptian overweight and obese 

women with past history of GDM between January 2011 and July 2013. 37 women underwent a program for 

weight loss for 6 months before planned next pregnancy aiming to loss at least 10% of body weight 

(intervention group) and were controlled by 40 women who did not undergo weight loss before pregnancy 

(control group).Cases having pregestational diabetes, major chronic illnesses, corticosteroid therapy or lactating 

during 6 months weight loss program, failed pregnancy or failed to loss at least 10% of body weight (in 

intervention group) were excluded. Detailed history and complete physical examination were performed and 

informed consent was obtained from all women. 

The weight loss program for women in intervention group was based on a balanced low calorie diet with 

regular aerobic physical exercise for minimum 150 minutes per week. Basal energy expenditure based on the 

Harris-Benedict equation that was used to calculate basal metabolic rate.  Based on the initial estimate of caloric 

needs, diets were individualized to achieve a 500 kcal/woman/day deficit. High-fibre, low-glycemic-index diets 

with 55% carbohydrates, 25% fat and 20% proteins of total kilocalories were prescribed. Compliance was 

assessed by weekly follow up, monthly food frequency questionnaire, 24 hour recalls and a dietitian discussed 

problems with the participants to ensure adherence of the diet regimen (Shalileh et al, 2010). 

Body weights and heights as well as GDM documentations in the index pregnancies were obtained from the 

medical records in the participating centers. All women in both groups were checked for BMI in subsequent 

pregnancy prior to each screening test for GDM. Body weights were measured on a digital scale with height rod 

balance (6439, Detecto, USA). Weight was measured to the nearest kilogram and height to the nearest 

centimeter. BMI was calculated as weight in kg/height in squared meters (kg/m²). 

Fifty g, 1-hr GCT screening test for GDM was performed twice, first for all women in the intervention 

group before weight loss program and at first antenatal visit of women in control group that was in first trimester 

to exclude pregestational or type 2 diabetes and second time at 24-28 weeks of gestation. Women with plasma 

glucose values ≥ 140 mg/dl on the screening test went on to receive a diagnostic 100-g, 3-hr GTT. GDM was 

defined according to the American Diabetes Association (ADA) with plasma glucose thresholds for the 

diagnostic test, two or more values meeting or exceeding the following cut points: fasting 95 mg/dl; 1-hour 180 

mg/dl; 2-hour 155 mg/dl; 3-hour 140 mg/dl (Ehrlich et al, 2012). All plasma glucose measurements were 

performed using the hexokinase method. 

Statistical testing was conducted with the statistical package for the social science system version SPSS 

17.0.Continuous variables are presented as mean ± SD, and categorical variables are presented as absolute 

numbers and percentage. The comparison of continuous variables between the groups was performed using 

Student’s t test. Nominal categorical data between the groups were compared using Chi-squared test or Fisher’s 

exact test as appropriate. We used logistic regression models to generate adjusted odds ratios and their 95% 

confidence intervals. Statistical significance was considered achieved when P value was less than 0.05. 

 

Results: 

 

77 women were enrolled in this study, 37 women in intervention group and 40 women in the control group. 

7 women in intervention group were excluded from study, 3 women for failures of target weight loss and follow 

up and 4 women for fetal loss before time of second screening test for GDM. Thus 30 women in intervention 

group had fulfilled the inclusion criteria of weight loss and had successful pregnancy at time of second 

screening test. 
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Table 1 and figure 1 show that women in intervention group had a statistical significant (P<0.01) decrease 

of BMI in the second pregnancy and more weight loss prior to second pregnancy compared to women in the 

control group. There were no significant differences between both groups regarding other basic characteristics 

such as maternal age, BMI in the index pregnancy, weight gain in the second pregnancy (until time of second 

screening test), interval between two pregnancies, family history of diabetes, parity and contraceptive method 

used prior to the second pregnancy. 

Table 2 and figure 2 reveal that Women in the intervention group showed a highly significant (P<0.01) 

lower rate of recurrence of GDM in the second pregnancy compared to women in the control group (26.6% vs 

60%, Relative risk (RR)= 0.44, 95% confidence interval (CI)= 0.23-0.84, Odds ratio (OR) = 0.24, 95% CI = 

0.08-0.67). 

 

Discussion: 

 

Results of this study indicate that prepregnancy weight loss by at least 10% of body weight in overweight 

and obese women with past history of GDM significantly reduces recurrence of GDM in subsequent pregnancy. 

Obesity is a significant risk factor for GDM and it is central to the development of insulin resistance causing 

hormonal imbalance of carbohydrate regulation mechanism and insulin sensitivity(Ford et al,1997) Increased 

insulin resistance may be relevant to the development of GDM in obese women(Catalano et al, 2012). The 

second half of pregnancy is characterized by progressive insulin resistance, hyperinsulinemia, and mild 

postprandial hyperglycemia. Most women are able to compensate for this increased insulin resistant state by 

increasing their insulin secretion and thus maintain normal glucose tolerance. However, those overweight and 

obese women requiring the hypersecretion of insulin to compensate for pregnancy induced insulin resistance 

may experience β-cell exhaustion leading to development of GDM. Prepregnancy weight loss may improve 

insulin sensitivity as well as β-cell function and thus these women become better able to compensate for the 

increased insulin resistance during their subsequent pregnancy (Buchanan and Xiang 2005).Furthermore, weight 

loss improves beta-cell responsiveness to glucose and has been associated with an increase in insulin clearance 

and a reduction in proinsulinimmuno reactivity (Polonsky et al,1994).Callaway et al,2010 reported that a 

combined dietary and exercise intervention might have a stronger impact on insulin resistance, and subsequently 

on the prevention of GDM. This would be supported by Wolff et al, 2008 study showing the success of a dietary 

intervention in reducing the deterioration in glucose metabolism in obese pregnant women.Tuomilehto et al 

2001 reported that lifestyle interventions in overweight women with weight reduction of 5% or more can reduce 

the risk of diabetes by 58% compared to control group. 

 
Table 1: The basic characteristics of intervention group in comparison with control group.  

Characteristic Intervention group 

n=30 

Control group 

n=40 

P value 

Age at time of screening (years) 

BMI in index pregnancy (kg/m²) 

BMI in second pregnancy (kg/m²) 

Change in BMI between 2 pregnancies (units) 

Weight gain during pregnancy (kg) 

Interval between 2 pregnancies (months) 

Family history of diabetes 

Parity 

Contraceptive method between 2 pregnancies 

  IUCD 

Minipills 

  COCP 

  Depot injection 

  Norplant 

  Other 

  28.8 ± 3.2 

  32.3 ± 3.8 

  25.5 ± 2.7 

  5.6 ± 1.7 

  7.2 ± 2.3 

  29.2 ± 11.3 

  10 (33.3%) 

  1.5 ± 0.6 

 

    16 (53.3%) 

  5 (16.6%) 

  3 (10%) 

  2 (6.6%) 

  2 (6.6%) 

   2 (6.6%) 

  29.3 ± 3.5 

  32.5 ± 4.1 

  33.1 ± 3.9 

  1.1 ± 0.8 

  7.8 ± 2.6 

  28.5 ± 10.9 

  14 (35%) 

  1.6 ± 0.8 

 

  21 (52.5%) 

  7 (17.5) 

  4 (10%) 

  2 (5%) 

  3 (7.5%) 

  3 (7.5%) 

 >0.05 

 >0.05 

<0.01 

<0.01 

>0.05 

>0.05 

 >0.05 

 >0.05 

 

>0.05 

>0.05>0.

05 

>0.05>0.

05 

>0.05 

Data are means ±SD or n (%).  BMI= body mass index, IUCD= intrauterine contraceptive device, COCP= combined oral contraceptive pills, 

NS= non significant=P > 0.05,P<0.01=highly significant. 

 

Table 2: The recurrence of GDM in both intervention and control group. 

  Intervention group 

         n= 30 

Control group 

  n= 40 

  P value  

Recurrence of GDM (n, %)   8 (26.6%)   24 (60%) <0.01** 

n=number, ** = highly significant, P<0.01 

 

 

 



5016 
J. Appl. Sci. Res., 9(8): 5013-5018, 2013 

 

 
** = highly significant( P<0.01) 

Fig. 1: Represents the significant decrease in the mean of BMI in second pregnancy ( kg/m²) of intervention  

group when compared with control group . Also the figure shows the change in BMI between two 

pregnancies  in (units).  

 

 
** = Highly significant,  P<0.01 

 

Fig. 2: Pie charts represent   the statistically significant decrease in recurrence of GDM among intervention  

            group when compared to control group. 

 

 Our results are also in accordance with Ehrlich et al, 2011 those conducted a retrospective cohort analysis 

of 22,351 women and reported that inter-pregnancy increases in BMI increase a woman’s risk of GDM 

pregnancy. The loss of BMI units was associated with a lower risk of GDM only among women who were 

overweight or obese in the first pregnancy (OR= 0.26, 95% CI= 0.14-0.47) for the loss of more than 2.0 BMI 

units).Ehrlich's( Ehrlich et al, 2011) results also suggest that the effects of body mass gains may be greater 

among women of normal weight in their first pregnancy, while the effects of losses in body mass appear greater 

among overweight/obese women. Ehrlich et al 2011 results explained the featured protective effect of weight 
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loss to GDM in overweight and obese women.  Glazer et al,2004 reported that women who lost at least 10 lbs 

between pregnancies had a decreased risk of gestational diabetes relative to women whose weight changed by 

less than 10 lbs. Numerous studies showed that weight loss via bariatric surgery is associated with a decreased 

incidence of GDM in subsequent pregnancies (Guelinckx et al, 2009), (Maggard et al, 2008), (Burke et al, 2012) 

and (Hezelgrave and Oteng, 2011). 

There were several limitations to this study. Lack of randomization was due to inability to enroll enough 

participants in control group and following them for at least 6 months before subsequent pregnancy contrary to 

women in intervention group who were motivated and encouraged by the expecting positive health effects and 

pregnancy outcomes resulting from weight loss. Another limitation was inability to follow up participants 

beyond 28 weeks of gestation. However we tried to avoid the possible bias by checking the medical records of 

all women after their deliveries. The relatively small sample population of the study was another limitation that 

interfered with more precise quantification of weight loss effect regarding to optimum degree of weight loss on 

prevention of GDM recurrence. Randomized clinical trials on larger population for more accurate addressing the 

weight loss effect on prevention GDM are warranted. 

 

Conclusion: 

 

Weight loss before pregnancy can reduce the recurrence of GDM in overweight and obese women. 

Therefore both overweight and obese women with past history of GDM should be recommended by all health 

care providers for weight loss before subsequent pregnancy in order to improve both maternal and perinatal 

outcomes of subsequent pregnancy.  
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