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ABSTRACT

Objective: 	 To evaluate the cut-off value of the 50 grams glucose challenge test (GCT) for screening 
of gestational diabetes mellitus (GDM).

Materials and Methods:   All pregnant women attending at antenatal care clinic, Department of 
Obstetrics and Gynecology, Chonburi Hospital were tested with 50 grams GCT during  their 
first visit. Total of 2,106 pregnant women from October 1, 2008 to September 30, 2009 were 
participated. If 50 grams GCT ≥ 140 mg/dL, 100 grams oral glucose tolerance test (OGTT) was 
done to diagnose  GDM.   The optimal cut-off value for 50 grams GCT was analyzed by receiver 
operating characteristic (ROC) curve.

Results: 	 The cut-off values of 50 grams glucose challenge test (GCT) at  176 mg/dL demonstrated  
the sensitivity and specificity of 58.5% and 88.2%, respectively.  The prevalence of GDM in 
Chonburi Hospital was 16.1%.

Conclusion: 	 The threshold of 176 mg/dL was recommended as the cut-off value of GCT for screening 
of GDM during the first  antenatal visit.  The prevalence of GDM in Chonburi Hospital was 16.1%.
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	 Gestational diabetes mellitus (GDM) is defined 

as carbohydrate intolerance of variable severity with 

onset or first recognition during pregnancy(1). It is the 

most common medical complication of pregnancy and 

it carries a significant risk to the fetus and the mother. 

In the recent Confidential Enquiry in Maternal and Child 

Health (CEMACH), the outcome of women with 

diabetes compared with women without diabetes, the 

congenital malformation rate was four to ten-fold higher, 

the perinatal mortality rate was four to seven-fold higher, 

stillbirth was five times more common, and babies were 

three times more likely to die in the first 3 months of 

life(2). Gestational diabetes mellitus are at risk of 

progression of microvascular diabetic complications as 

well as early pregnancy loss, pre-eclampsia, 

polyhydramnios and premature labor(2).  Early diagnosis 

and treatment are the most important issues in 

managing these women to control plasma glucose     

level in order to avoid morbidities and mortalities(3-6).  

The prevalence of GDM varies worldwide due to 

different  population, and diagnostic criteria, ranging 

from 1-14%(7-10).  In Thailand, these rates varied from 
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2.02 to 20.17%(11-14).  The Fifth International Workshop-

Conference on Gestational Diabetes Mellitus 

recommended universal screening to all pregnant 

women for gestational diabetes between 24 and 28 

weeks’ gestation and screening high risk pregnant 

women at the first antenatal visit(15).  Various screening 

programs have been proposed and utilized by many 

groups of experts for detection of GDM.  The National 

Diabetes Data Group (NDDG) uses 50 grams GCT for 

screening GDM with the cut-off value at 140 mg/dL and 

100-grams oral glucose tolerance test (OGTT) was done 

if the results were 140 mg/dL or more(16).  However, 

different institutions use different cut-off values to 

identify women for further testing.  Most of them use 

the values of ≥140 mg/dL.  Fifteen percent of pregnant 

women were indicated for OGTT, but 85-90% of 

gestational diabetes were detected.  Using a cut-off 

value of 130 mg/dL for the glucose challenge test   

(GCT) will pick up nearly 100% of GDM, at the cost of  

25% or more.  However, the false positive rate of this 

cut-off value > 140 mg/dL was still high and leads to 

unnecessary diagnostic testing(17-19).  Therefore, this 

study was undertaken to examine the cut-off value in 

GCT screening of GDM and the  prevalence of GDM in 

potential diabetic pregnancy in Chonburi Hospital.

Materials and Methods
	 Fifty grams GCT was offered to all pregnant 

women during their first antenatal visit.  Total 2,106 

pregnant women from October 1, 2008 to September 

30, 2009 were participated.  The positive result was    

defined as plasma glucose of 140 mg/dL or more.  

OGTT was the performed to confirm GDM.  The optimal 

cut-off 50 grams GCT was analyzed by receiver 

operating characteristic (ROC) curve.Sensitivity, 

specificity, positive predictive value (PPV), negative 

predictive value (NPV) and the prevalence were 

analysed by  MedCalc Version 10.4.8.0 programs.  The 

results were considered statistically significant at p < 

0.05 .

	 Definite diagnosis of GDM was defined by  NDDG 

diagnostic criteria (FBS   ≥ 105mg/dL, one hour ≥ 190 

mg/dL, two hour ≥ 165 mg/ dL, three hour ≥ 145 mg/ 

dL)(16).

	 Sample size was calculated  using sensitivity and 

specificity from the study of  Juntarat W et al(13).  The 

maximum permissible error (d) was not more than 15% 

and a = 0.05.  The calculated sample size was 378.

Results
	 All 2,106 pregnant women participated from 

October 2008 to September 2009. A total of 404 

pregnant women had positive results of 50 gram GCT. 

The demographic data incluing maternal age, gestational 

age, body mass index (BMI) and value of 50 grams 

GCT are shown in Table 1.

	 There were 65 pregnant women withpositive 

results of OGTT with the false positive rate of  83.91% 

(339 in 404 cases). The cut-off value 50 gram GCT for 

screening of GDM at 176 mg/dL  had maximum area 

under the receiver operating characteristic curve (ROC) 

(Fig. 1).

	 The sensitivity, specificity, positive predictive 

value (PPV), negative predictive value (NPV) and the 

prevalence were 58.5%, 88.2%, 48.7%, 91.7%  and 

16.1%,  respectively (Table2).

Table 1.    Demographic data in the populations (N = 404)

Demographic data                Mean + S.D.  (n=404)

Age (years)

Gestational age (day)

BMI (kg/m2)

Value of 50 grams GCT 

29.34 + 6.72

184.24+ 61.00

23.44 + 4.49

162.79 + 23.72
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Fig. 1.   The cut-off value of GCT (N=404)

Table 2.  Sensitivity, specificity, PPV, NPV, prevalence of the cut-off value of GCT

Cut-off value of GCT=176 mg/dL

Sensitivity  (95% CI)

Specificity (95% CI)

PPV (95% CI)

NPV (95% CI) 

Prevalence 

58.5%(45.6-70.6)

88.2% (84.3-91.4)

48.7% (37.2-60.3)

91.7% (88.2-94.5)

16.1%

PPV = Positive predictive value
NPV = Negative predictive value
95% CI = 95% confidence interval 
GCT = Glucose challenge test 

Discussion
	 Variable cut-off value of GCT for screening of 

GDM have been reported in previous studies(20-22).   The  

level of 130-140 mg/dL are used for screening of   

GDM(20-22).  However, the false positive rate of this cut-off 

point is still high, leading to unnecessary diagnostic 

testing (100 grams OGTT).  Vitoratos N et al 

recommended the value of 126 mg/dL(23),  Tanir et al 

used 185 mg/dL(8) while Punthumapol et al recommended 

the value of 177 mg/dL(24).  This study reccommended 

the cut-off value of 176 mg/dL similar to Punthumapol 

et al’s study.  This cut-off value had sensitivity 58.5% 

and specificity 88.2% (Table2).  These findings may be 

due to the differences in race, nutrition of the population 

and criteria for diagnosis GDM. 

	 Recently, there has been a global increase in the 

prevalence of both obesity and type 2 diabetes.  Recent 

reports demonstrated the high prevalence of GDM(15). 

The prevalence of GDM among younger  was higher 

than the older  pregnant women(15).  These results may 

be affected from various confounders including lack of 

uniformity in glucose tolerance testing (glucose load, 

glycemic thresholds, and number and timing of test 

results required to define GDM)(15).
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       The prevalence of GDM in Chonburi Hospital  

(16.1%) is consistent with the previous reports, ranging 

from   1.4 to 14%(18-21) but higher than Chanprapaph et 

al’s (7.05%)(12) and Punthumapol et al’s (13.2%)(23). 

	 The limitation of this study was only  pregnant 

women with positive 50 grams GCT were tested  by 100 

grams oral glucose tolerance test (OGTT) for diagnosis  

of GDM.  Consequently, this cut-off value and  

prevalence may be inconsistent to determine the 

prevalence of GDM.

Conclusion
	 Prevalence of gestational diabetes mellitus in  in 

Chonburi Hospital was 16.1%.  The cut-off value of the 

50 grams glucose challenge test (GCT) for screening 

of gestational diabetes mellitus (GDM) in pregnant 

women attending at first visiting antenatal care clinic, 

Chonburi Hospital was 176 mg/dL.

References
1.	 Cunnigham FG, Gant NF, Leveno KJ, Gilstrap LC III, 

Hauth JC, Wenstrom KD, editors. Willams obstetrics 
22nd ed.  New York: McGraw-Hill; 2005:1169-87.

2.	 Confidential Enquiry into Maternal and Child Health. 
Diabetes in pregnancy: are we providing the best care? 
Findings of a national enquiry: England, Wales and 
Northern Ireland. London: CEMACH; 2007.

3.	 Svare J, Hansen B, Molsted-Pedersen L. Perinatal 
complications in women with gestational diabetes 
mellitus. Acta Obstet Gynecol Scand 2001; 80: 899-904.

4.	 Nahum G, Wilson S, Stanislaw H. Early-pregnancy 
glucose screening for gestational diabetes mellitus. J 
Reprod Med 2002; 47: 656-62.

5.	 Bevier W, Fischer R, Jovanovic-Peterson L. Treatment 
of women with an abnormal glucose challenge test (but 
a normal oral glucose tolerance test) decreases the 
prevalence of macrosomia. Am J Perinatol 1999; 16: 
269-75.

6.	 Bartha J, Martinez del Fresno P, Comino-Delgado 
R.Gestational diabetes mellitus diagnosed during early 
pregnancy. Am J Obstet Gynecol 2000; 182: 346-50.

7.	 Hadaegh F, Tohidi M, Harati H, Kheirandish M, Rahimi 
S. Prevalence of gestational diabetes mellitus in southern 
Iran (Bandar Abbas City).Endocr Pract 2005; 11: 313-8.

8.	 Tanir HM, Sener T, Gurer H, Kaya M. A ten-year 
gestational diabetes mellitus cohort at a university clinic 
of the mid-Anatolian region of Turkey. Clin Exp Obstet 
Gynecol 2005; 32: 241-4.

9.	 Ferrara A, Hedderson MM, Quesenberry CP, Selby JV. 
Prevalence of gestational diabetes mellitus detected by 
the National Diabetes Data Group or the Carpenter and 

Coustan plasma glucose thresholds. Diabetes Care 
2002;25:1625-30.

10.	 ACOG Practice Bulletin. Clinical management guidelines 
for obstetrician-gynecologists. Number30, September 
2001 (replaces Technical Bulletin Number 200, 
December 1994). Gestational diabetes. Obstet Gynecol 
2001; 98: 525-38.

11.	 Serirat S, Deerochanawong C, Sunthornthepvarakul T, 
Jinayon P. Gestational diabetes mellitus. J Med Assoc 
Thai 1992; 75: 315-9.

12.	 Chanprapaph P, Sutjarit C. Prevalence of gestational 
diabetes mellitus (GDM) in women screened by glucose 
challenge test (GCT) at Maharaj Nakorn Chiang Mai 
Hospital. J Med Assoc Thai 2004; 87:1141-6.

13.	 Juntarat W, Rueangchainikhom W, Promas S. 50 grams 
glucose challenge test for screening of gestational 
diabetes mellitus in high risk pregnancy.J Med Assoc 
Thai 2007; 90: 617-23.

14.	 Sumeksri P, Wongyai S, Aimpun P. Prevalence of 
gestational diabetes mellitus (GDM) in pregnant women 
aged 30 to 34 years old at Phramongkutklao Hospital. 
J Med Assoc Thai 2006; 89(Suppl 4):S94-9.

15.	 Metzger BE, Buchanan TA, Coustan DR, De Leiva A, 
Dunger DB, Hadden DR, et al. Summary and 
recommendations of the Fifth International Workshop-
Conference on Gestational Diabetes Mellitus [published 
erratum appears in Diabetes Care 2007;30:3154]. 
Diabetes Care 2007:30:S251-60.

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

17.	 Sermer M, Naylor CD, Gare DJ, Kenshole AB, Ritchie 
JW, Farine D, et al. Impact of increasing carbohydrate 
intolerance on maternal-fetal outcomes in 3637 women 
without gestational diabetes. The Toronto Tri-Hospital 
Gestational Diabetes Project. Am J Obstet Gynecol. 
1995;173:146-56. 

18.	 Gabbe SG, Landon MB. Diabetes Mellitus. In: Pauerstein 
CJ, editor. Clinical Obstetrics. USA: Wiley Medical 
1987;667-76.

19.	 Canadian Task Force on the Periodic Health Examination: 
The periodic health examination, 1992 update: 1. 
Screening for gestational diabetes mellitus. Can Med 
Assoc J 1992; 147: 435-43.

20.	 Friedman S, Khoury-Collado F, Dalloul M, Sherer DM, 
Abulafia O. Glucose challenge test threshold values in 
screening for gestational diabetes among black women. 
Am J Obstet Gynecol 2006; 194: e46-8.

21.	 Berger H, Crane J, Farine D, Armson A, De La RS, 
Keenan-Lindsay L, et al. Screening for gestational 
diabetes mellitus. J Obstet Gynaecol Can 2002; 24: 
894-912.

22.	 Miyakoshi K, Tanaka M, Ueno K, Uehara K, Ishimoto H, 
Yoshimura Y. Cut-off value of 1 h, 50 g glucose challenge 
test for screening of gestational diabetes mellitus in a 
Japanese population. Diabetes Res Clin Pract 2003; 60: 
63-7.

23.	 Vitoratos N, Salamalekis E, Bettas P, Kalabokis D, 
Chrisikopoulos A. Which is the threshold glucose value 



16 Thai J Obstet Gynaecol VOL. 19, NO. 1, JANUARY 2011

for further investigation in pregnancy? Clin Exp Obstet 
Gynecol 1997; 24: 171-3.

24.	 Punthumapol C, Tekasakul T. 50 Grams Glucose 

Challenge Test for Screening of Gestational Diabetes 
Mellitus in Each Trimester in Potential Diabetic 
Pregnancy. J Med Assoc Thai 2008; 91: 787-93.

จุด​ตัด​คา​การ​ตรวจ​คัด​กรอง​โรคเบาหวาน​ขณะ​ตั้งครรภ​โดย​ใช 50 grams glucose challenge test ใน​สตรี​

ตั้งครรภ​ที่​เขา​รับบริการ​ที่​คลินิก​ฝากครรภ​โรงพยาบาล​ชลบุรี

สิทธิโชค มหาสุ​คนธ​ชาติ, ธีระ  ศิวะ​ดุลย

วตัถ​ุประสงค :  เพือ่​หา​จุด​ตดั​คา​การ​ตรวจ​คดั​กรอง​โรคเบาหวาน​ขณะ​ตัง้ครรภ​โดย​ใช 50 grams glucose challenge test ที​่เหมาะ​สมใน​

สตรี​ที่​เขา​รับบริการ​ฝากครรภ​ครั้งแรก​โรงพยาบาล​ชลบุรี ท่ี​สามารถ​วินิจฉัย​โรคเบาหวาน​ขณะ​ต้ังครรภ ​ และ​เพื่อ​หาความชุก​ของ​โรคเบา

หวาน​ขณะ​ตั้งครรภ

วัสดุ​และ​วิธีการ :  สตรี​ตัง้ครรภ​ทีม่า​ฝากครรภ​ครั้งแรก​ที่​โรงพยาบาล​ชลบุรี ตัง้แต 1 ตลุาคม 2551 ถงึ 30 กนัยายน 2552 จำ�นวน 2,106 

คน​ไดรับ​การ​ตรวจ GCT ถา​ผล​การ​ตรวจ GCT ใหผล​เปน​บวก​คือ​มากกวา​หรือ​เทากับ 140 มก/ดล. จะ​ไดรับ​การ​ตรวจ 100 grams oral 

glucose tolerance test (OGTT) เพื่อ​ยืนยัน​วา​เปน​โรคเบาหวาน​ขณะ​ตั้งครรภ ทำ�การ​เก็บขอมูล​พื้นฐาน ผล​การ​ตรวจ GCT และ OGTT 

และ​ใช Receiver operating characteristic (ROC) curve เพื่อ​หา​จุด​ตัด​ที่​เหมาะสม​ของ GCT เพื่อ​ตรวจ​คัด​กรอง​โรคเบาหวาน​ขณะ​ตั้ง

ครรภ   

ผล​การ​ศึกษา :  จุด​ตัด​คา​การ​ตรวจ​คัด​กรอง​โรคเบาหวาน​ขณะ​ตั้งครรภ​โดย​ใช 50 grams glucose challenge test คือ 176 มก/ดล, 

โดยมีความไวและความจำ�เพาะเท่ากับ ร้อยละ 58.5 และ 88.2 ตามลำ�ดับ คา​ความชุก​ของ​โรคเบาหวาน​ขณะ​ตั้งครรภ​มี​คา 16.1% 

สรปุ :  คา 176 มก/ดล เปน​จดุ​ตดั​ที​่เหมาะสม​ของ GCT ใน​การ​ตรวจ​คดั​กรอง​โรคเบาหวาน​ขณะ​ตัง้ครรภ ที​่ฝากครรภ​ครัง้แรก​ที​่โรงพยาบาล​

ชลบุรี และ​มี​คา​ความชุก​ของ​สตรี​ตั้งครรภ​ที่​เปน​โรคเบาหวาน​ขณะ​ตั้งครรภ ใน​โรงพยาบาล​ชลบุรี เทากับ 16.1 %


