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Maternal glycemic status in GDM patients after delivery 
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Abstract 
Background: Women with history of gestational diabetes mellitus (GDM) have higher risk for 
developing diabetes in the future life. The aim of the current study was to examine the association 
between GDM and susceptibility to type 2 diabetes and Impaired Glucose Tolerance (IGT) after 
pregnancy.  
Methods: As a cohort study, 2416 women who had consecutively referred to five university 
educational hospitals in Tehran, Iran for antenatal care, were recruited. The universal screening was 
performed with a GCT-50g and those with plasma glucose level ≥ 130mg/dl were diagnosed as GDM 
if they had an impaired GTT-100g based on Carpenter and Coustan criteria.  All participants followed 
by 6-12 weeks after delivery for OGTT-75g. Concerning American Diabetes Association criteria was 
diagnosed post-partum diabetes mellitus and IGT.  
Results: The prevalence of overt postpartum diabetes mellitus and IGT were 8.1% (CI 95%: 3.5-15.4) 
and 21.4% (CI 95%: 13.7-30.8), respectively. We found a significant difference in the prevalence of 
hyperglycemia (FBG>105 mg/dl during pregnancy), necessity to use insulin during pregnancy and 
BMI≥27 kg/m2 before pregnancy in patients who developed diabetes after delivery as compared with 
normal controls. Results of multivariate analysis suggested that gestational necessity for insulin 
prescribing and BMI≥27 kg/m2 were the two best predictors for developing postpartum diabetes. As 
well our findings demonstrated that the best predictors for postpartum IGT were history of abortion, 
gestational insulin therapy and BMI≥27 kg/m2. This correlation was present after adjusting for the 
age. 
Conclusion: It seems that high glucose levels during pregnancy, necessity for insulin therapy during 
pregnancy, history of abortion and BMI≥27 kg/m2 are the best predictors for postpartum development 
of diabetes and IGT. 
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Introduction 
Type2 diabetes is a major contributory 

factor in middle and old age morbidity and 
mortality which imposes a tremendous 
burden on patients and health care systems 
(1, 2). The prevalence of diabetes has been 
dramatically increased, as 1.3 million new 
cases diagnosed annually. Women with 
GDM are at increased risk for developing 
overt diabetes later in the life (3, 4). 
Accordingly, the timely diagnosis and 
subsequent management of gestational 
diabetes after delivery have important 
implications for the prevention of type 2 
diabetes. 
Gestational diabetes, the most common 
medical complication of pregnancy, is 
defined as glucose intolerance that its onset 
or first recognition is during pregnancy (4) 
and complicates approximately 4-8% of 
pregnancies (5,6). Shortly after delivery, 
glucose homoeostasis is restored to before 
pregnancy status, but affected women 
remain at high risk of developing type 2 
diabetes mellitus in the future (7,8). 
However, evidences from previous studies 
demonstrated that the majority of patients 
regain the normal glucose tolerance levels 
during a few weeks after delivery, but some 
reported emerging insulin resistance and 
insulin secretory dysfunction in these 
women (9, 10). Therefore, women with a 
history of GDM are faced to an 18–50% 
increased risk of developing type 2 diabetes 
mellitus within 5 years following pregnancy 
(11, 12). 
Early postpartum screening measures and 
detection of predictive factors for 
subsequent developing type 2 diabetes, 
provides an opportunity to decrease the risk 
of diabetes progression in women with a 
history of GDM (13). For population of any 
ethnic group, emerging of gestational 
diabetes indicates the underlying 
susceptibility to type2 diabetes (14, 15).  
The results of a recent study in Iranian 
women showed that 23% of participants 
who had previous history of GDM, 

developed to impaired glucose tolerance 
(IGT) or overt diabetes later in the life (16).  
The main predictive factors in anticipation 
of later developing type 2 diabetes in 
women with history of GDM were reported 
as following: advanced maternal age (17), 
prior obesity (18), necessity for insulin 
therapy during pregnancy (19), severity of 
IGT during pregnancy (20), history of 
macrosomia (21), number of parities (19, 
22), presence of islet cells autoantibody 
(23), early diagnosis during pregnancy (24) 
and elevated fasting blood glucose in 
response to the glucose tolerance challenge.   
The relationship between gestational 
diabetes and type 2 diabetes mellitus has 
implications for clarification of the etiology 
of these disorders and, subsequently, 
implementing methods for early diagnosis 
and warranting preventive measures to 
manage possible ramifications. However, 
type 2 diabetes is the most common 
metabolic disorder in Asian population; but, 
there is a dearth data on the prevalence of 
IGT in women with history of GDM.  
Therefore, we designed the current study to 
evaluate the maternal glycemic status in 
GDM patients after delivery and to identify 
the predictive factors which make GDM 
patients susceptible to subsequently 
developing impaired glucose tolerance and 
T2DM. 

Methods 
Study design and population 

As a cohort study, 2416 women who 
had consecutively referred to five university 
educational hospitals in Tehran, Iran for 
antenatal care, were recruited. The study 
protocol was approved by ethics committee 
of Endocrinology and Metabolism Research 
Center (EMRC). After taking written 
informed consent, participants' information 

was collected, using a standard questionnaire 
that included demographic data, information 
regarding current pregnancy including 
calculation of gestational age according to the 
date of the last menstrual period confirmed 
by ultrasound early in the pregnancy, 
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infections and medications, and previous 
medical, obstetric and family history. 
Primary screening was done at the first 
clinical visit for prenatal care in whom with 
risk factors of gestational diabetes. These 
risk factors included: age ≥ 30 years, pre-
gestational body mass index (BMI) ≥ 27
kg/m2, polyuria, glucoseuria, proteinuria, 
parity ≥5, previous history of gestational 
diabetes, family history of diabetes 
mellitus, prior macrosomia, pregravid 
obesity and unfavorable obstetric outcomes 
in previous history. The rest of participants 
were evaluated via universal screening for 
GDM between 24th and 28th weeks of 
pregnancy using standard protocol. 
 
Protocol 
GDM was diagnosed by the two-step 
diagnostic procedure using a 50 gr glucose 
challenge test and a 75 gr oral glucose 
tolerance test (OGTT). We performed an 
oral glucose challenge test-50 gr for all 
participants. Women with increased fasting 
glucose or with at least one risk factor for 
GDM are referred to early diagnostic tests; 
otherwise, screening tests were performed 
at 24–28 weeks of gestation. The screening 
for diagnosis of GDM was performed with 
an OGCT-50gr and a plasma glucose 
threshold value of 130 mg/dl one hour after 
glucose load intake in non-fasting state. All 
women with plasma glucose values greater 
or equal than 130 mg/dl were given an 
100gr-3hours glucose tolerance test to 
diagnose gestational glucose intolerance 
using Carpenter and Coustan criteria (25). 
Plasma glucose levels were measured using 
the glucose-oxidase enzymatic method, 
with a coefficient of variation (CV) <5%.  

Examination after delivery 
All participants followed until 6-12 weeks 
after delivery. All women with GDM were 
recommended to have an early 75 g OGTT 
after delivery. During this time after 
pregnancy, fasting blood samples were 
collected for measurement of glucose. 
Concerning American Diabetes Association 

criteria (31), Fasting Blood Sugar (FBS) 
≥126 mg/dl was considered as diabetes 
mellitus. IGT was diagnosed if 2-h 
postprandial glucose was between 
140 mg/dl and 199 mg/dl (7.8–11.0 mmol/l) 
and IFG was diagnosed if fasting glucose 
was between 100 mg/dl and 125 mg/dl 
(5.5–6.9 mmol/l) (26). 
 
Statistical analysis 
Student t-test and Analysis of Vanance 
(ANOVA) used for comparing of variables. 
Chi-square test was used to compare the 
frequency of variables and the restrictive 
factors between two groups. Univariate and 
multiple logistic regression models were 
used for assessing relationships between 
the probability of occurrence of postpartum 
impaired glucose tolerance and T2DM at 6-
12 weeks after delivery and pregnancy-
related risk factors. The results of the 
analyses were expressed as odds ratios 
(OR) and 95% confidence intervals (CI). 
The level of significance was set at a 
probability of ≤0.05 for all tests. 
 
Results 

A total number of 114 out of 2416 
pregnant women have been diagnosed with 
GDM. The prevalence of GDM in the 
present study was estimated 4.7% (95%CI: 
3.91-5.64). As shown in Table 1, women 
with GDM had significantly more parities 
and higher values in body mass index 
(BMI) than non-diabetic women. 
Subsequently, 85.9% of women with GDM 
were followed during postpartum period 
and in 16.3% insulin therapy initiated, 
whereas others were managed with diet 
only. We found no significant differences in 
BMI, age, parity and FBS levels between 
referred and non-referred groups. The 
prevalence of overt diabetes and IGT after 
pregnancy were estimated 8.1% (95%CI: 
3.5-15.4) and 21.4% (95% CI: 13.7-30.8), 
respectively; while 70.5% restored 
normoglycemic state.  
The analysis suggested that there were a 
significant differences in FPG levels (>105 
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mg/dl) (P=0.012), necessity for insulin 
therapy during pregnancy (P=0.001), before 
pregnancy BMI (>27 kg/m2) (P=0.018), 
number of parities (>4) (P=0.001) and 
maternal age (>34 years) (P=0.024) 
between diabetic and non-diabetic women 
during postpartum period. In contrast, 
pregnancy-related risk factors like history 
of abortion, number of parities, maternal 
age, multiparity, gestational week at GDM 
diagnosis (>24), and history of type 2 
diabetes in the first degree relatives had not 
significant differences between two groups 
(Table 2).  
As demonstrated in Table 3, pregnancy-
related risk factors such as FBG>105 mg/dl 
(P=0.001), necessity for insulin therapy 
during pregnancy (P=0.001), number of 
parities (P=0.001), maternal age (P=0.001), 
and history of abortion had significant 
difference between women with IGT and 
healthy women during postpartum period. 
Contrarily, before pregnancy BMI>27 
kg/m2, gestational week at GDM diagnosis, 
and history of type 2 diabetes in the first 

degree relatives had not significant 
differences between two mentioned grous.   
We found no significant differences 
between diabetic and healthy women about 
glucose concentrations at the first and 
second hours after standard test for 
assessment of IGT during pregnancy; 
however, it was significant at the third hour 
(P=0.003). 
Multiple logistic regression model was used 
to determine the relationships between 
probability of developing diabetes at 6 
weeks after delivery and the presence of 
before pregnancy and/or pregnancy-related 
risk factors. Our findings demonstrated that 
history of abortion, gestational necessity for 
insulin therapy and BMI≥27kg/m2 were the 
best predictors of developing IGT after 
parturition. Also, the best predictors for 
prediction of further developing diabetes 
were necessity for insulin treatment during 
pregnancy and before pregnancy BMI>27 
kg/m2. This relationship remained constant 
after adjustment for the age. 

Table 1. Study population characteristics during pregnancy ∗
characteristics GDM group Healthy group 
Age (year) 29±6 25±5 
Before pregnancy  BMI (kg/m2) 27.4±4.3 24.8±2.1 
Parity† 1(3) 1(1) 
Family history of diabetes 33.3 11.2 
History of abortion  25.4 9.8 
History of macrosomia (>4000 g)  25.4 4.3 
Data are means±SD and %,  †interquartile range, ∗ differences were significant (P<0.05), 
GDM: Gestational Diabetes Mellitus , BMI: Body Mass Index 

 

Table 2. Frequency of risk factors in diabetic and None-diabetic women after 
GDM complicated pregnancy 

None-diabetic women Diabetic women Risk factors 
18.8 25GDM diagnosis gestational week†  
37.7 87.5 Before pregnancy BMI¶*
7.2 37.5 Parity§*
2.9 87.5 Insulin requirement during pregnancy*

18.8 50History of abortion  
13 50Age>34 years*

17.6 62.5 FPG>105 mg/dl*
39.1 50Family history of diabetes 

Data are %, †24 weeks≥, ¶≥27 kg/m2, §≥5, * P-values were significant (<0.05), FPG: fasting 
plasma glucose, GDM: Gestational Diabetes Mellitus, BMI: Body Mass Index  
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Table 3. Frequency of risk factors in women with IGT and Non-IGT group 
after GDM complicated pregnancy 

Non-IGT women  Women with IGT  Risk factors 
18.8 34.5 GDM diagnosis gestational week†  
37.7 51.7 Before pregnancy BMI¶ 
7.2 37.9 Parity§*
2.9 48.3 Insulin requirement during pregnancy*

18.8 48.3 History of abortion*
13 62.1 Age>34 years*

17.6 62.1 FPG>105 mg/dl*
39.1 51.7 Family history of diabetes 

Data are %, †24 weeks≥, ¶≥27 kg/m2, §≥5, * P-values were significant (<0.05), GDM: Gestational 
Diabetes Mellitus, BMI: Body Mass Index, FPG: fasting plasma glucose, IGT: Impaired Glucose Tolerance 

Discussion 
WHO and ADA frequently recommend 

performing OGTT in all women with GDM 
at 6–12 weeks after parturition; but, just up 
to 50% of women returned for follow-up. 
Nonetheless, 85.9% of women in the 
present study returned for OGTT as in 
accordance with findings of the American 
College of Obstetricians and Gynecologists 
(ACOG) fellows (27); however, reported 
rate was lower in some other studies (28, 
29). This finding may be explained by 
appropriately designed follow-up plan 
among GDM patients after delivery in the 
present study. 
Results of the present study, in favor with 
prior studies, demonstrated high prevalence 
of type 2 diabetes and IGT in women with 
GDM. We found that near one-fourth of 
women with gestational diabetes further 
developed type 2 diabetes mellitus or IGT. 
Data on the prevalence of diabetes in two 
reported studies from North Korean 
population were 20% (30) and 18.15% (31) 
early in the course of postpartum and 6 
weeks after delivery. The prevalence of 
diabetes has been estimated 7-57% during 
the first year after delivery (32, 33). There 
are conflicting reports regarding the 
prevalence of postpartum diabetes mellitus 
after gestational diabetes which may be 
explained with different analysis methods 
and various definitions in prior studies. 
Various results about maternal risk factors 
such as BMI, maternal age, history of type2 

diabetes in first degree relatives and the 
number of parities have been reported. In 
favor with prior studies, our findings 
revealed that there were significant 
differences between postpartum diabetic 
women and healthy subjects in FPG levels, 
necessity for treatment with insulin during 
pregnancy, 3-hour glucose level in OGTT, 
parity, maternal age and before pregnancy 
BMI; also, the best predictive factors for 
further developing postpartum IGT 
included FPG concentrations, history of 
abortion, gestational necessity for insulin 
therapy, parity and maternal age (19, 17, 
22, 34). 
Some previous studies reported that 
precocious detection of GDM (<24 weeks 
of pregnancy) may accounts as a strong 
predictor of postpartum diabetes (35, 24, 
36, 37). These findings may be explained, 
in part, by the presence of other risk factors 
that persuades early screening during 
pregnancy. Accordingly, it seems that 
higher prevalence of postpartum type 2 
diabetes may be explained by the presence 
of much more risk factors in these women. 
Also, gestational age at the time of 
diagnosis, depending on planned screening 
algorithm, may explains the controversial 
results of previous studies (30, 37-41). 
Several studies have estimated FPG 
concentrations during OGTT-100 gr as a 
determinant diagnostic tool (18, 30, 34, 38, 
41); but no precise threshold has been 
defined for FPG levels. A few studies such 
as Steinhort et al. (34) revealed an 11 times 
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increase in the risk of developing diabetes 
in women with FPG>105 mg/dl. Other 
reports suggested the efficacy of 
comparison between the highest and the 
lowest quartiles as the best predictive factor 
for further developing diabetes (38, 39). 
Catalano et al. (37) followed women with 
history of GDM and demonstrated lower 
glucose concentrations during pregnancy in 
further normoglycemic women as compare 
to diabetic women (97±13 vs. 137±25 
mg/dl, respectively). Similar results 
reported by Kjos et al. (31). Discrepant 
findings may be explained by using 
different diagnostic criteria (19) or IGT 
classification protocols (30). Various 
studies demonstrated dissimilar results 
regarding to the glucose concentrations 
following GTT. Glucose concentration at 
the third hour after GTT had significant 
differences between diabetic and healthy 
women in the present study, which was in 
favor with reported studies (37).  In 
conclusion, our results are in agreement 
with rapidly growing evidences on the 
positive correlation between severity of 
GDM and insulin requirement during 
pregnancy, and further developing diabetes; 
however, we found no significant 
relationship between FPG levels during 
pregnancy and postpartum emerging 
diabetes. Necessity for insulin therapy 
during pregnancy depends on other factors 
involved in blood glucose control according 
to lifestyle, which may explain the 
controversial findings in studies (18, 19, 30, 
34). As elucidated in previous studies, the 
correlation between FPG concentrations 
and diabetes was more obvious in patients 
who had no specific treatment during 
pregnancy. 
Our findings demonstrated a significant 
correlation between before pregnancy BMI 
and predisposition to further developing 
postpartum diabetes. Previous reports 
suggested that obesity may be a strong 
predictor for emerging of postpartum 
diabetes (18, 19, 42-47); however, this 
result was in contrast to some earlier reports 

(18, 38). These discrepancies may in part be 
explained by shorter duration of postpartum 
follow-up and recruitment of patients with 
various clinical characteristics. 
Univariate analysis in previous studies 
revealed significant correlation between 
maternal age in GDM patients and 
postpartum emerging diabetes, except in 
Australian population (19, 46); in contrast, 
multivariate analysis has reported different 
results (18, 24, 30, 39, 40). We observed a 
significant correlation between maternal 
age and postpartum developing IGT which 
is in favor with other studies. We found no 
significant relation between parity and 
postpartum diabetes in GDM women; 
however, discrepant results have been 
reported (19, 22, 48). Previous 
observations, along with the results of the 
present study, did not suggest parity as an 
independent risk factor for postpartum 
developing type 2 diabetes in GDM women 
(19,48), although some reported 
inconsistent results (19,22). These 
contradictions may be explained by 
different ethnical contexts and diagnostic 
criteria (4).  
Multivariate analysis in previous studies 
except Henry et al. (19), did not show 
significant correlation between history of 
type 2 diabetes in the first degree relatives 
of GDM patients and postpartum 
developing diabetes (38, 39, 18, 30); in 
contrary with results of univariate analysis 
(37, 39, 49) which was similar with our 
results.  
Taken together, high prevalence of 
postpartum glycemic disorders in patients 
with GDM emphasizes on the importance 
of GDM screening programs during 
pregnancy.  

Acknowledgements 
This research study was financially 

supported by a grant from Endocrinology 
and Metabolism Research Center, Tehran 
University of Medical Sciences. 



Iranian Journal of Diabetes and Lipid Disorders; 2009 pp 95-104  

References 

1- King H, Aubert RE, Herman WH. 
Global burden of diabetes, 1995-2025: 
prevalence, numerical estimates, and 
projections. Diabetes Care  1998; 21: 
1414-31.  

2- Gary TL, Brancati FL. Strategies to 
curb the epidemic of diabetes and 
obesity in primary care settings. J Gen 
Intern Med 2004; 19: 1242-3 

3- Khandelwal M. GDM: postpartum 
management to reduce long-term risks. 
Curr Diab Rep 2008; 8: 287-93. 

4- Metzger BE, Coustan DR. Summary 
and recommendations of the Fourth 
International Workshop-Conference on 
Gestational Diabetes Mellitus: the 
Organizing Committee. Diabetes Care 
1998; 21: B161–B1B7. 

5- Buchanan TA, Kjos SL. Gestational 
diabetes: risk or myth? J Clin 
Endocrinol Metab 1999; 84: 1854-57. 

6- Beischer NA, Wein P, Sheedy MT, et 
al. Identification and treatment of 
women with hyperglycemia diagnosed 
during pregnancy can significantly 
reduce perinatal mortality rates. Aust 
NZ Obstet Gynaecol 1996; 36: 239-47. 

7- Kim C, Newton KM, Knopp RH. 
Gestational diabetes and the incidence 
of type 2 diabetes. Diabetes Care  2002; 
25: 1862-8. 

8- Järvelä IY, Juutinen J, Koskela P, et al. 
Gestational diabetes identifies women 
at risk for permanent type 1 and type 2 
diabetes in fertile age. Predictive role of 
auto-antibodies. Diabetes Care  2006; 
29: 607–612. 

9- Buchanan TA, Metzger BE, Freinkel N, 
et al. Insulin sensitivity and B-cell 
responsivencess to glucose during late 
pregnancy in lean and moderately obese 
women with normal glucose tolerance 
or mild gestational diabetes. Am J 
Obstet Gynecol 1990; 162: 1008-1014. 

10- Ryan EA, Imes S, Liu D, et al. Defects 
in insulin secretion and action in 

women with a history of gestational 
diabetes. Diabetes 1995; 44: 506-12. 

11- Metzger BE, Cho NH, Roston SM, et al. 
Pre-pregnancy weight and antepartum 
insulin secretion predict glucose 
tolerance five years after gestational 
diabetes mellitus. Diabetes Care 1993; 
16: 1598–605. 

12- Kaufmann RC, Schleyhahn FT, 
Huffman DG, et al. Gestational diabetes 
diagnostic criteria: long-term maternal 
follow-up. Am J Obstet Gynecol 1995; 
172: 621–25. 

13- Bentley-Lewis R, Levkoff S, Stuebe A, 
et al. Gestational diabetes mellitus: 
postpartum opportunities for the 
diagnosis and prevention of type 2 
diabetes mellitus. Nat Clin Pract 
Endocrinol Metab  2008; 4: 552-8. 

14- Ben Haroush A, Yogev Y, Hod M. 
Epidemiology of gestational diabetes 
mellitus and its association with type 2 
diabetes. Diabet Med 2004; 21:103–
113. 

15- Hunt KJ, Schuller KL. The increasing 
prevalence of diabetes in pregnancy. 
Obstet Gynecol Clin North Am 2007; 
34: 173–99. 

16- Hossein-Nezhad A, Maghbooli Zh, 
Larijani B. The incidence of diabetes 
and abnormal glucose tolerance in 
women at early postpartum with 
previous gestational diabetes. Iranian 
Journal of Diabetes and Lipid Disorders 
2004; 4: 27-34. 

17- O’Sullivan JB. Gestational diabetes: 
factors influencing the rates of 
subsequent diabetes. In: Sutherland 
HW, Stowers JM (editors), 
Carbohydrate metabolism in pregnancy 
and the newborn. New York, Springer-
Verlag; 1978. p.425-35. 

18- Coustan DR, Carpenter MW, O'Sullivan 
PS, et al. Predictors of subsequent 
disordered glucose metabolism. Am J 
Obstet Gynecol 1993; 168: 1139–45. 



Larijani et al., Maternal glycemic status in GDM … 
 

102

19- Henry O, Beischer N. Long-term 
implications of gestational diabetes for 
the mother. Baillieres Clin Obstet 
Gynaecol 1991; 5: 461–83. 

20- Catalano PM, Vargo KM, Bernstein IM, 
et al. Incidence and risk factors 
associated with abnormal postpartum 
glucose tolerance in women with 
gestational diabetes mellitus. Am J 
Obstet Gynecol 1991; 165: 914–19. 

21- Larsson G, Spjuth J, Ranstam J, et al. 
Prognostic significance of birth of a 
large infant for subsequent development 
of maternal noninsulin-dependent 
diabetes mellitus: a prospective study 
over 20-27 years. Diabetes Care 1986; 
9: 359–64. 

22- Kritz-Silverstein D, Barrett-Connor 
E,Wingard DL. The effect of parity on 
the later development of non-insulin- 
dependent diabetes mellitus or impaired 
glucose tolerance. N Engl J Med 1989; 
321: 1214–9. 

23- Fu¨ chtenbusch M, Ferber K, Standl E, 
et al. Prediction of type 1 diabetes 
postpartum in patients with gestational 
diabetes mellitus by combined islet cell 
autoantibody screening. Diabetes 1997; 
46: 1459–67. 

24- Kjos SL, Buchanan TA, Greenspoon JS, 
et al. Gestational diabetes mellitus: the 
prevalence of glucose intolerance and 
diabetes mellitus in the first two months 
postpartum. Am J Obstet Gynecol 1990; 
163: 93–8. 

25- Carpenter MW, Coustan DR. Criteria 
for screening tests for gestational 
diabetes. Am J Obstet Gynecol 1982; 
144: 768–73. 

26- American Diabetes Association, 
Diagnosis and classification of diabetes 
mellitus. Diabetes Care 2004; 
27(Suppl): S5–S10. 

27- Gabbe SG, Gregory RP, Power ML, et 
al. Management of diabetes mellitus by 
obstetrician-gynecologist. Obstet 
Gynecol  2004; 103: 1229–34. 

28- Russell MA, Phipps MG, Olson CL, et 
al. Rates of postpartum glucose testing 

after gestational diabetes mellitus. 
Obstet. Gynecol 2006; 108: 1456–62.  

29- Hunt KJ, Conway DL. Who returns for 
postpartum glucose screening following 
gestational diabetes mellitus. Am J 
Obstet Gynecol 2008; 198:404.e1–
404.e6. 

30- Lam KS, Li DF, Lauder I.J, e al. 
Prediction of persistent carbohydrate 
intolerance in patients with gestational 
diabetes. Diabetes Res Clin Pract 1991; 
12: 181–186. 

31- Kim YL, Cho YW, Park SW. 
Antepartum characteristics predicting 
persistent  ostpartum glucose 
intolerance in the patients with 
gestational diabetes. J Korean Diabetes 
Assoc 2000; 24: 46–59. 

32- World Health Organization, Diabetes 
Mellitus, Report of a Study Group, 
WHO Technical Report Series, no. 727, 
Geneva, Switzerland, 1985. 

33- Jang HC, Cho NH, Min YK, et al. 
Increased macrosomia and perinatal 
morbidity independent of maternal 
obesity or advanced maternal age in 
Korean women with GDM. Diabetes 
Care 1997; 20: 1582–8. 

34- Steinhart J, Sugarman J, Connell F. 
Gestational diabetes is a herald of 
NIDDM in Navajo women. Diabetes 
Care 1997; 20: 943–7. 

35- Jang Hak C, Yim C, Han Ki O, et al. 
Gestational diabetes mellitus in Korea: 
prevalence and prediction of glucose 
intolerance at early postpartum. 
Diabetes Research and Clinical Practice 
2003; 61: 117–124. 

36- Schaefer-Graf UM, Buchanan TA, 
Xiang AH, et al. Clinical predictors for 
a high risk for the development of 
diabetes mellitus in the early 
puerperium in women with recent 
gestational diabetes mellitus. Am J 
Obstet Gynecol 2002; 186: 751-6. 

37- Catalano PM, Vargo KM, Bernstein IM, 
et al. Incidence and risk associated with 
abnormal glucose tolerance in women 



Iranian Journal of Diabetes and Lipid Disorders; 2009   103

with gestational diabetes. Am J Obstet 
Gynecol 1991: 165; 914-9. 

38- Damm P, Ku¨ hl C, Bertelsen A, e al 
.Predictive factors for the development 
of diabetes in women with previous 
gestational diabetes mellitus. Am J 
Obstet Gynecol 1992; 167: 607–616. 

39- Kjos SL, Peters RK, Henry OA, et al. 
Predicting future diabetes in latino 
women with gestational diabetes. Utility 
of early postpartum glucose tolerance 
testing. Diabetes 1995; 44: 586–91.
 

40- Persson B, Hanson U, Hartling S, et al. 
Follow-up of women with previous 
GDM: insulin, C-peptide, and 
proinsulin responses to oral glucose 
load. Diabetes 1991; 40: 136–41. 

41- Kaufmann R, Schleyhahn F, Huffman 
D, e al. Gestational diabetes diagnostic 
criteria: long-term maternal follow-up. 
Am J Obstet Gynecol 1995; 172: 621–5. 

42- Buchana TA, Xiang A, Kjos SL, et al. 
Gestational diabetes: Antepartum 
characteristics that predict postpartum 
glucose intolerance and type 2 diabetes 
in Latino women. Diabetes 1998; 47: 
1302-10. 

43- Larijani B, Hossein-nezhad A. Diabetes 
mellitus and pregnancy. Iranian Journal 
of Diabetes and Lipid Disorders 2002; 
1: 9-22. 

44- Ryan EA, Imes S, Liu D, et al. Defects 
in insulin secretion and action in 
women with a history of gestational 
diabetes. Diabetes 1995; 44: 506–512. 

45- Albareda M, Caballero A, Badell G, et 
al. Diabetes and abnormal glucose 
tolerance in women with previous 
gestational diabetes. Diabetes Care 
2003; 26: 1199–205. 

46- Mestman JH. Follow-up studies in 
women with gestational diabetes 
mellitus: the experience at Los Angeles 
country/University of Southern 
California Medical Center. In: Counstan 
DR (editors) Gestational Diabetes. 
Weiss PAM, Vienna, Springer-Verlag; 
1988. p. 191-8. 

47- Herranz L, Garcia-Ingelmo MT, Martin-
Vaquero P, et al. Follow-up of women 
with gestational diabetes: incidence and 
factors associated with later 
development of abnormal glucose 
tolerance. Diabetologia 1998; 41(Suppl 
1): A125. 

48- Charles MA, Pettitt DJ, McCance DR, 
et al. obesity and noninsulin-dependent 
diabetes among Pima Indian women. 
Am J Med 1994; 97: 250–5. 

49- National Diabetes Data Group: 
Classification and diagnosis of diabetes 
mellitus and other categories of glucose 
intolerance. Diabetes 1979; 28: 1039–
57. 

 



Larijani et al., Maternal glycemic status in GDM … 
 

104


