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Synopsis The purpose of this study is to investigate the risks of delivery of malformed infants in
diabetic mothers in comparison with those in non-diabetic mothers and to clarify risk factors for
malformation due to maternal diabetes. The delivery records available at the Department of
Obstetrics and Gynecology, Mie University School of Medicine between 1979 and 1992 showed 103
mothers with diabetes mellitus among 4,353 pregnancies. The incidence of malformation in infants
born to diabetic mothers was 9.7%, and it was 2.5% overall. By logistic regression analysis of all
mothers in this series, diabetes as well as maternal age, and fetal age were shown to be significant
risk factors for malformation. A further logistic model for diabetic mothers revealed that a younger
age of the mother at the time of labour, low fetal age, older age at onset of diabetes, previous history
of pregnancies, and an Hemoglobin A, (HbA,) level higher than 9% were independent risk factors,
among which HbA, (>9%) showed the highest odds ratio of 24. Careful management is therefore
needed to reduce the risk of malformation in pregnancy of diabetic mothers.
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# 1 Number of deliveries and diabetic mother per
year from 1979 to 1992

Year Number of deliveries DM mother (%)
1979 273 3(1.1)
1980 290 72.49)
1981 356 7(2.0)
1982 417 6 (1.4)
1983 428 92.1
1984 455 6 (1.3
1985 325 3(0.9)
1986 335 7 (Z D
1987 340 .8)
1988 269 ( 8)
1989 239 9 (3.8)
1990 240 2 (5.0
1991 204 10 (4.9)
1992 182 6 (3.3
Total 4,353 103 (2.4)
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2 Number of birth in all mothers according to

delivery age and frequency of malformed infants.
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3 Number of birth in diabetic mothers accord-
ing to delivery age and frequency of malformed
infants.
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# 2 Characteristics of mothers bearing malformed infants in compari-
son with those bearing normal infants
Mother
Characteristics Malformed infants Normal infants
Number (%) Number (%)
Total birth 110 (100) 4,243 (100)
Diabetes mellitus 10 (9. 1)** 93 (2.2)
First-time birth 46 (41.8) 1,813 (42.7)
Cesarean section 33 (30)** 735 (17.3
Perinatal death 31 (28.2)** 95 (2.2)
Mean+SD
Child bearing age 27.614.20% 28.6+4.19
Fetal age 36.1+4.01** 38.3+2.53
Neonate’s birth weight (g) 2,522.44811.33** 2,996.7+£580.72
* **significant at p<0.05, and p<0.01, respectively, vs mothers with normal
infants
. Lozl 7z 5).
# 3  Factors related to delivery of malformed fifi % 5 (%5)
\ - ~ J K =1, 3 -, 5
infants in all mothers Rz, T OFERIF TR B 1) 3 F R RELED

95% Confidence

Factors Odds ratio (¢

Interval)
Age at delivery (y) 0.92** (0.88--00.97)
Fetal age (w) ().84** (0.80—10.88)
History of delivery 1.28 (0.84--1.94)
Diabetes mellitus 4.62%* (2.27 —9.40)

** I p<0.01 vs mothers without factor

VA 7ERE, FEUI AT 4y 7EPRET LT
RET L 72, SMRIEEIF R, (AR, SR, BEIR
K ERE DR, FEIRIETE RIREFER, 5 BRI
DORERIFEFE R OGHE, Hikaio BMI(Body Mass
Index), FEARFAMIHR O ZERERFIMME & S fE, B8 & O
HbA (D it GEipIER666, izl 5 41)
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# 4 Characteristics of diabetic mothers with and without malformed infants birth

Mother

Characteristics with malformed infants without malformed infants

Number (%) Number (%)

Total birth 10 (100) 61 (100)
First-time bearing 7 (70)* 21 (34.4)
Cesarean section 7 (70)* 18 (29.5)
Perinatal death 3 (30)** 0
History of miscarriage 3 (30) 34 (55.7)
Family history of diabetes 4 (40) 23 (37.7)
Type of diabetes

IDDM 3 (30) 24 (39.3)

NIDDM 7 (70) 37 (60.7)
Treatment of diabetes

Diet treatment only 1 (10) 7 (11.5)

Diet +insulin 9 (90) 54 (88.5)

Mean+SD

Age of delivery (y) 27.3%5.12* 30.81+4.82
Fetal age (w) 36.2+£2.67** 37.8+1.35
Birth weight (g) 2,485.0+£544.62** 2,990.0+510.80
Mother’s height (cm) 153.1+5.65 155.3+5.59
BMI before pregnancy (kg/m?) 22.7+£5.04 23.1+3.04
Weight increase (kg) 5.444.43* 7.813.28
Age at onset of diabetes (y) 24.8%6.25 25.0+8.33
Duration of diabetes 2.5+2.76 5.7+5.17
Highest fasting blood glucose level (mg/dl) 149.8+103.05 122.6+58.00
Highest level of HbA, (%) 10.534+2.638 9.25+2.140

* I p<0.05, ** 1 p<0.01 vs mothers without malformed infants

# 5 Maximal fasting blood glucose and HbA, level during pregnancy
among diabetic mothers with and without malformation

Mother
with malformation without malformation
Number (%) Number (%)

Total birth 10 61

HbA,=9.0% 3 (30) 36 (59.0) .

HbA,>9.0% 7 (70) 25 (41.0)

Fasting blood 5

glucose level <100mg/dl 3 (30) 29 (47.5) NS

Fasting blood 15,0791 7 (70) 32 (52.5)

glucose level

* 1 p<0.05
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FE, HbAfED 5 BHRNEEDO Y A 7 EHNE LT 4, SrURREEER, PERGRTE R, BRI
i, Bz, HbAERN 9% EZ@EZ 5 DT FRRFA & B
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#¢ 6 Factors related to delivery of malformed infants among diabetic mothers
tested by logistic regression analysis

Factors Odds ratio (95% Confidence Interval)
Age at delivery (y) (.48* (0.27— 0.85)
Fetal age (w) 0.49* (0.26— 0.92)
Family history of diabetes 9.97 (0.57—173.44)
Age at onset of diabetes (y) 1.79* (1.05— 3.05)
Onset of diabetes during relevant pregnancy 0.22 (0.01 4.55)
BMI before pregnancy (kg/m?) (.92 0.71— 1.19)
History of delivery 0.02* (0.00— 0.96)
Fasting blood glucose level >100 (mg/dl) 2.55 (0.21— 30.86)
HbA,>9% 24 .05* (1.24—465.05)

*Ip<0.05

#£ 7 Correlation between age at delivery, age at onset of diabetes and
duration of diabetes in diabetic mothers

Age at delivery Duration of diabetes

—0.2910%
—0.8053**

Age at delivery

Age at onset of diabetes 0.8015**

*Ip<<0.05 **Ip<0.01

# 8 Malformation birth and HbA, among diabetic mothers according to the duration of diabetes

Numbeg of birth Mother (no. of infants)

Duration of diabetes (%) HbA, (%)
(years) 71 (100) with malformation without malformation Mean £SD

() —4 38 (53.5) 9 29 9.54+£2.762

5-9 21 (29.6) 1 20) 9.15+1.540

10— 12 (16.9) 0 12 9.58+1.327

IEOMBE (r=0.8015, p<0.01) 23A 517245,
Sy IRIRE A & BEPRE TR R & B HE O AOM
B (r=—-0.8053, p<0.01) L7z (RT7).
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