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Definition of Gestational Diabetes Mellitus

� Carbohydrate intolerance 
of variable severity 
with onset or first recognition 
during the present pregnancy.

* “Gestational“ diabetes implies that this disorder is 
induced by pregnancy, perhaps due to exaggerated 
physiological changes in glucose metabolism

Third International Workshop-Conference on GDM, 1991

ACOG Practice Bulletin, 2001



Limitation of GDM Definition

• Definition dose not exclude the 
possibility that unrecognized glucose 
intolerance may have antedated or 
begun concomitantly with the pregnancy
(Pregestational diabetes/ Overt DM )





Diabetes/Metabolism Res & Review 2012:28:252-257
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Percent of obesity among 20 to 39 year-
old nonpregnant U.S. women
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The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study 
reported in this issue of the Journal is an elegantly designed, very 
large, international study that answers previous questions by clearly 
demonstrating that there is a continuum of risk, without clear 
thresholds, between carbohydrate intolerance in pregnancy and 
adverse pregnancy outcomes. The HAPO study investigators 
assessed the pregnancy outcomes of more than 23,000 women with 
glucose values of less than 200 mg per deciliter 2 hours after a 75-g 
glucose load. 



Glucose  categories

FPG
1hr plasma 

glc
2hr plasma 

glc

1 ~75 ~105 ~90

2 75~79 106~132 91~108

3 80~84 133~155 109~125

4 85~89 156~171 126~139

5 90~94 172~193 140~157

6 95~99 194~211 158~177

7 100~ 212~ 178~



















Universal vs. Selected

1) Background population prevalence of diabetes 
in young women

2) extent of previous testing for metabolic 
disturbance

� Universal early testing in populations with a 
high prevalence of type 2 diabetes is 
recommended, 
especially if metabolic testing in this age-group 
is not commonly performed outside of 
pregnancy.





Mean maternal age: 31.26 years old
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Percent of live births according to maternal 
age

Age 2008 2009 2010

Live 

births

Total 100 100 100

<20 0.60 0.63 0.62 

20~24 6.05 5.60 5.21 

25~29 36.25 35.05 31.31 

30~34 42.65 43.19 45.64 

35~39 12.79 13.65 15.06 

40~44 1.40 1.64 1.87 

> 45 0.09 0.09 0.11 

http://kostat.go.kr



KNHANES

• Korea National Health and Nutrition Examination 
Survey (KNHANES) http://knhanes.cdc.go.kr
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Incidence of obesity

2008 (N=2067) 2009 (N=2216) 2010(N=1797)

age BMI (25-30) BMI ( > 30.0) BMI (25-30) BMI ( > 30.0) BMI (25-30) BMI ( > 30.0)

20-24 10.82% 1.87% 9.38% 1.39% 8.07% 3.61%

25-29 11.63% 4.37% 13.80% 3.51% 9.80% 3.46%

30-34 13.90% 3.98% 11.18% 4.14% 15.24% 3.02%

35-39 15.82% 1.94% 19.01% 4.62% 14.60% 4.34%

40-44 22.87% 3.16% 19.97% 5.98% 20.05% 3.44%

45-49 23.72% 3.70% 23.78% 5.05% 22.68% 6.88%







Diabetes

One or more of the following criteria
(1)Fasting glucose > 126 mg/dL
(2)Diagnosed by doctor 
(3)medication use ( insulin or oral agents)



Incidence of Diabetes

2008 (N=1922) 2009 (N=2064) 2010(N=1673)

age Percent Std Err Percent Std Err Percent Std Err 

20-24 0.43% 0.43 1.27% 0.98 1.50% 0.94 

25-29 2.90% 1.12 0.29% 0.28 0.60% 0.43 

30-34 1.06% 0.55 0.68% 0.39 2.06% 1.09 

35-39 1.85% 0.58 3.41% 0.93 2.49% 0.92 

40-44 4.32% 1.10 5.33% 1.30 3.53% 1.43 

45-49 4.85% 1.29 4.70% 1.19 6.01% 1.80 









Metabolic syndrome

Three or more of the following criteria
(1) Waist circumference > 80 cm 
(2) Triglycerides > 150 mg/dL or medication use
(3) HDL cholesterol < 50 mg/dL or medication use
(4) Blood pressure > 130/85 mmHg or antihyperten

sive medication
(5) Fasting glucose> 100 mg/dL or medication use ( 

insulin or oral agents)



Metabolic syndrome

2008 (N=1996) 2009 (N=2133) 2010(N=1713)

age Percent Std Err Percent Std Err Percent Std Err 

20-24 1.82% 1.08 2.84% 1.28 1.52% 1.08 

25-29 3.92% 1.17 6.35% 1.84 4.09% 1.39 

30-34 5.97% 1.42 3.55% 0.96 5.30% 1.60 

35-39 9.49% 1.79 10.77% 1.68 5.13% 1.25 

40-44 14.25% 1.89 10.53% 1.88 11.38% 2.45 

45-49 18.53% 1.29 16.78% 2.13 12.73% 2.21 



Age Population No of candidate
Percent of candid

ate
No. of tested

Perecent o
f tested

total; 24,149,865 7,270,428 30.1 4,834,597 20.0 

< 19 5,358,730 12,465 0.2 10,993 0.2 

20 ~ 24 1,430,019 191,326 13.4 160,548 11.2 

25 ~ 29 1,736,144 540,826 31.2 438,798 25.3 

30 ~ 34 1,828,951 510,884 27.9 367,099 20.1 

35 ~ 39 2,038,914 468,069 23.0 333,142 16.3 

40 ~ 44 2,059,992 850,333 41.3 509,749 24.7 

45 ~ 49 2,028,717 959,386 47.3 617,930 30.5 

총인구: 통계청
건강검진: 국민건강보험공단



Considerations (1)

** Fasting plasma glucose
� impractical at first prenatal visit in 
many settings
� Additional visit for test of FBS ???



Considerations (2)

plasma glucose  :  1140 won

HbA1C:  6840 won



Conclusions

• In Korean women with 25-39 years old,

1. Prevalence of diabetes may be 0.6-2.5%.

2. Prevalence of metabolic syndrome may be 
4-11 %

3. Metabolic test is performed in only 16-25% 
in this age group. 



Thank you for your attention





Problems of old criteria

• None of the currently recommended Dx
criteria are based on pregnancy outcome

• The differing glucose challengers and Dx
criteria

� Exceedingly difficult in comparison of 
prevalence and pregnancy outcomes 
across the world



The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study 
reported in this issue of the Journal is an elegantly designed, very 
large, international study that answers previous questions by clearly 
demonstrating that there is a continuum of risk, without clear 
thresholds, between carbohydrate intolerance in pregnancy and 
adverse pregnancy outcomes. The HAPO study investigators assessed 
the pregnancy outcomes of more than 23,000 women with glucose 
values of less than 200 mg per deciliter 2 hours after a 75-g glucose 
load. 



HAPO study

53,295 from 15 centers in 9 countries

28562(53.6%)

July 2000 ~ April 2006 

23,316

Excluded 
746(2.9%) data unblinded
1412(5.5%) glucose test or 
delivery outside the study 

31(0.1%) key data missing 

White              48.3%
Black               11.6%
Hispanic            8.5%
Asian or oriental 29.0%



Primary and Secondary Outcomes

Primary outcomes 
1. birth weight above the 90th percentile for gestational age
2. primary cesarean delivery
3. clinical neonatal hypoglycemia,
4. cord-blood serum C-peptide level above the 90th percentile 

(fetal hyperinsulinemia) or 1.7 microg/Liter

Secondary outcomes 
1. premature delivery (before 37 weeks of gestation)
2. shoulder dystocia or birth injury
3. need for intensive neonatal care 
4. hyperbilirubinemia,
5. preeclampsia



Glucose  categories

FPG
1hr plasma 

glc
2hr plasma 

glc

1 ~75 ~105 ~90

2 75~79 106~132 91~108

3 80~84 133~155 109~125

4 85~89 156~171 126~139

5 90~94 172~193 140~157

6 95~99 194~211 158~177

7 100~ 212~ 178~













The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study 
reported in this issue of the Journal is an elegantly designed, very 
large, international study that answers previous questions by clearly 
demonstrating that there is a continuum of risk, without clear 
thresholds, between carbohydrate intolerance in pregnancy and 
adverse pregnancy outcomes. The HAPO study investigators 
assessed the pregnancy outcomes of more than 23,000 women with 
glucose values of less than 200 mg per deciliter 2 hours after a 75-g 
glucose load. 



Potential Glycemic Thresholds 
from HAPO study

• Don Coustan
• 75–g OGTT

• Fasting >90 mg/dl
• 1-hr ≥172 mg/dl
• 2-hr ≥ 140 mg/dl







5% (4-7%) Estimated to 18%





국가별
2009 2010

과체중(여자) (%) 비만(여자) (%)
과체중+비만(여자) 

(%)
과체중(여자) 

(%)
비만(여자) (%) 과체중+비만(여자) (%)

한국 22.4 4.1 26.4 21.0 4.7 25.7 

일본 17.3 3.5 20.8 17.9 3.2 21.1 

터키 - - - 28.4 21.0 49.3 

미국 - - - 28.2 36.3 64.5 

칠레 33.6 30.7 64.3 - - -

체코 - - - 28.0 21.0 49.0 

덴마크 - - - 26.3 13.1 39.4 

에스토니아 - - 28.4 16.8 45.2 

프랑스 - - - 23.3 13.4 36.7 

독일 29.1 13.8 42.9 - - -

그리스 31.7 17.3 49.0 - - -

헝가리 30.3 30.4 60.7 - - -

아이슬란드 - - - 31.1 19.3 50.4 

이탈리아 27.7 9.3 37.0 27.6 9.6 37.2 

룩셈부르크 29.2 19.0 48.2 29.2 21.0 50.2 

네덜란드 29.5 12.4 41.9 30.3 12.6 42.9 

폴란드 29.4 15.2 44.6 - - -

스페인 29.9 14.7 44.6 - - -

스웨덴 27.6 10.7 38.3 27.1 13.1 40.2 

영국 32.8 23.9 56.7 31.7 26.1 57.8 

뉴질랜드 32.8 27.8 60.6 - - -


