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Abstract

Objective: To determine prevalence of gestational diabetes mellitus (GDM), clinical risk
factors and pregnancy outcomes of pregnant women at Lumphun hospital

Study design: Retrospective descriptive study

Materials and methods: Part 1; Medical records of 637 women attending antenatal care at
Lumphun hospital between July 2006 and May 2007 were reviewed. Theses were divided
into 2 groups as with and without GDM according to individual risk factors, 50 gm glucose
challenge test (GCT) and 100 gm oral glucose tolerance test (OGTT). Clinical risk factors and
plasma glucose of GCT were compared between two groups. Part 2;  377 women who
delivered during July 2006 to May 2007 were recruited and classified into 4 groups. Those
without risk factors, those with risk factors and normal GCT, those with abnormal GCT and
normal OGTT, and those with abnormal GCT and OGTT were defined as group 1, 2, 3 and 4
respectively. Pregnancy outcomes were compared among these groups.

Results: Part1; The prevalence of GDM in Lumphun hospital is 1.5% (10 from 637 cases).
False positive rate of GCT is high as 75% (31 from 41 cases). Pregnant women with GDM are
more likely to have higher plasma glucose from GCT than those without GDM. If the result
of GCT is higher than 180 mg/dL, risk of GDM is increased significantly (P-value 0.006) and
pregnant women with GDM are more likely to be obese (P-value 0.047). Moreover, if the
pregnant women had at least 3 risk factors, they are more likely to be GDM (P-value 0.003)
Part2; When compared with group 1, risk of cesarean delivery, infant’s head circumference,
maternal and neonatal complications are increased significantly in group 2, 3 and 4 pregnant
women (P-value 0.015, 0.018, 0.001 and 0.001 respectively).

Conclusion: Pregnancy with GCT higher than 180 mg/dL, obesity or has at least 3 risk
factors has high possibility to be GDM. Moreover, pregnancy with glucose intolerance or
GDM has increase risk of adverse pregnancy outcomes. Chiang Mai Med J 2008;47(2):65-
73.
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Diabetes Mellitus is one of the most com-
mon medical complications in pregnancy.
Gestational Diabetes Mellitus (GDM) is
defined as carbohydrate intolerance of vari-
able severity, with onset or first recognition
during pregnancy.(1)  The incidence of GDM
varies between 1-16%.(2-7) Undiagnosed or
poorly controlled GDM not only increases
perinatal morbidity and mortality 2-5 fold,(8-12)

but also increases adverse maternal outcome.
Recent studies have shown that early

diagnosis and treatment of GDM could improve
both maternal and neonatal outcomes,(13-14)

therefore a risk-based screening method was
conducted at Lumphun Hospital for screening
and diagnosing GDM.  Clinical risk factors for
GDM,(15) which are defined as age of ≥ 30,
family history of DM, previous history of GDM,
previous macrosomia (BW ≥ 4,000 grams),
previous history of unexplained intrauterine
fetal death, obesity (Body Mass Index: BMI ≥
27 kg/m2), and glucosuria  were identified at
the first prenatal visit.  Pregnant women who
had any of the risk factors received GDM
screening by using a 50-g oral glucose chal-
lenge test (50-g GCT).  Women with glucose
values of 140 mg/dL or greater received a
100-g oral glucose tolerance test (100-g OGTT)
as a diagnostic test of GDM.(16) Women with
a negative 100-g OGTT on their first prenatal
visit had repeated tests at 24-28 weeks of
gestation.

The screening method of 50-g GCT using
a cut-off value at 140 mg/dL, according to data
from the National Diabetes Data Group
(NDDG),(17) seemed to be effective in identi-
fying pregnant women with GDM, but the false
positive rate was quite high and variable in the
general population.(18,19)

Therefore, the purpose of this study was to
determine the false positive rate of the cut-off
value in the 50-g GCT for screening GDM in
a hospital setting in Lumphun.  In addition,  clini-
cal risk factors and pregnancy outcomes among
these groups of women were evaluated.

Materials and methods
This retrospective review of medical

records was conducted among women attend-
ing antenatal care at Lumphun Hospital
between July 2006 and May 2007.  Six hun-
dred and thirty seven pregnant women were
eligible. Three hundred and seventy seven
women delivered babies in that period.  Exclu-
sion criteria were pregnant women who had
underlying Diabetes Mellitus (DM) before
pregnancy and those who did not follow the
screening protocol for GDM.

All pregnant women who had at least one
clinical risk factor for GDM, from age of ≥ 30,
family history of DM, previous history of GDM,
previous macrosomia (BW ≥ 4,000 grams),
previous history of unexplained intrauterine
fetal death, obesity (Body Mass Index: BMI ≥
27 kg/m2), and glucosuria, received screening
by the 50-g GCT.  Venous plasma glucose was
measured at 1 hour after ingestion of 50 gm of
glucose. Women with a plasma glucose value
≥ 140 mg/dL (positive GCT) received a diag-
nostic test for GDM one week later by using
the 100-g OGTT.  Plasma glucose was mea-
sured after overnight fasting for at least 8 hours,
and 1, 2 and 3 hours after ingestion of 100-g
glucose. Definite diagnosis of GDM was
defined by using NDDG diagnostic criteria.(17)

If the result of 100-g OGTT was normal on
the first prenatal visit, patients received screen-
ing and diagnostic tests again at 24-28 weeks
of gestation.(20)
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A retrospective review of medical records
including clinical risk factors for GDM, result
of the 50-g GCT and 100-g OGTT, mode of
delivery, adverse maternal outcome (hyperten-
sive disorder, postpartum hemorrhage) and
adverse neonatal outcome (large for gesta-
tional age; LGA, hypoglycemia, hyperglyce-
mia, hypocalcemia and hyperbilirubinemia,
prematurity, perinatal mortality) was carried
out.  The data were divided into two parts; the
first part comprised 637 pregnant women who
received antenatal care at Lumphun Hospital
and the second part included 377 pregnant
women who had completed delivery. Statisti-
cal analysis was done by using chi-square and
ANOVA by rank.

Results
Part 1
From the total of 637 pregnant women, the

prevalence of GDM was 1.5% (10 cases), and
126 cases (19.8%) had at least one clinical risk
factor and received 50-g GCT.  Forty one cases

(6.4% of total pregnant women) had positive
results (plasma glucose ≥ 140 mg/dL) and only
10 of those were diagnosed GDM due to a
positive 100-g OGTT. The positive predictive
value (PPV) was 24% and false positive rate
of 50-g GCT is as high as 75% (31 in 41
cases).

The relationship between the plasma glu-
cose value of 50-g GCT and diagnosis of GDM
is shown in Table1. Pregnant women with
GDM were more likely to have a higher plasma
glucose value from the 50-g GCT than preg-
nant women without GDM.  Moreover, when
the plasma glucose value was more than 180
mg/dL, the probability of GDM increased
significantly. (60.0% and 16.2%, in women with
and without GDM, respectively, p-value = 0.006).

Association of clinical risk factors and
diagnosis of GDM are shown in Table 2.  Preg-
nant women with GDM were more likely to
be obese than those without (60% and 25.8%,
respectively, p-value 0.047, RR 2.32) and they
had three or more clinical risk factors than
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pregnant women without GDM (60.0% and
12.9%, respectively, p-value 0.003, RR 4.65).

Part2
Three hundred and seventy seven pregnant

women who delivered babies in that period

were enrolled, and they were classified into 4
groups. Two hundred and ninety nine pregnant
women (79.3%) without clinical risk factors
were defined as group 1, forty nine (13%) who
had clinical risk factors, but normal 50-g GCT,
were defined as group 2. Twenty three (6.1%)
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regnant women with clinical risk factors and a
positive 50-g GCT, but no GDM  (negative 100-
g OGTT), were defined as group 3, and six
women (1.6%) who had GDM diagnosed from
an abnormal 100-g OGTT were defined as
group 4.

The relationship of pregnancy outcome and
pregnant women in each group is shown in
Table 3. Women in group 2, 3 and 4 had a
significant increase in cesarean section rate,
fetal head circumference, maternal complica-

tion and neonatal complication when compared
to the women in group 1 (p-value 0.015, 0.018,
0.001 and 0.001, respectively).

Discussion
Gestational diabetes (GDM) is one of the

most common medical complications in preg-
nancy.  Early diagnosis and appropriate treat-
ment can improve the prognosis, prevent ma-
ternal and neonatal morbidity and mortality.
Screening for GDM with the 50-g GCT using
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140 mg/dL as a cut-off value is universally
accepted.(21,22) However, the false positive rate
of this cut-off point is still high, which leads to
unnecessary diagnostic testing (100-g OGTT)
in many women.(18,19)  In this study, the false
positive rate from the 50-g GCT using 140 mg/
dL as a cut-off value was as high as 75% of
the female subjects in Lumphun Hospital.
Moreover, the PPV in this study was quite low
(24%).  In some studies the PPV was found
to increase if a higher cut-off value was used
such as 180 mg/dL and 200 mg/dL, which gave
a PPV as high as 50-95% and 79-100%, res-
pectively.(23)

The method to identify the best cut-off value
of the test is the Receiver-operator character-
istic curve (ROC curve).(17,24-27) Nevertheless,
according to the many limitations of this study,
which lacked information about the specificity
of each cut-off value, the ROC could not be
demonstrated from our data.  However, the
result from this study showed that pregnant
women with GDM were more likely to have a
higher plasma glucose level from the 50-g GCT
than women without GDM.  When the plasma
glucose level in the 50-g GCT is more than
180 mg/dL, the probability of GDM is high
(6 in 11 cases, 54.5%).  Otherwise, a plasma
glucose level below 180 mg/dL in the 50-g GCT
gives a GDM probability of only 13.3% (4 in
30 cases).

In this study, the significant clinical risk fac-
tor for GDM was obesity (defined as BMI >
27 kg/m2) with a risk ratio of 2.32. This was
similar to previous studies from Siriraj Hospi-
tal and Khine ML, et al. and one study of GDM
in adolescence, which found that body mass
index (BMI) was an important risk factor for
development of GDM in teenage pregnan-
cies.(28-30) Although a history of GDM in

previous pregnancies was the most significant
clinical risk factor (with an odds ratio of 14.5)
in Asian pregnant women in one study,(31) a
statistical significance was not found in this
study. The explanation of this finding may be
from the methodology used in categorizing
clinical risk factors. In Lumphun Hospital, a
history of bad obstetrics such as previous
GDM, previous fetal macrosomia and previ-
ously unexplained fetal death is categorized into
one group, therefore, the result of this study
did not find any statistical significance in this
group of clinical risk factors.  Moreover, a pre-
vious study from Siriraj Hospital found that
family history of DM, age ≥ 30 years, history
of unexplained fetal death, and obesity were
significant clinical risk factors for GDM,(28,29)

which was different from this study.  These
differences might result from the limited sample
size and different characteristics of the north-
ern Thai population in Lumphun Hospital when
compared to the population in Bangkok.  How-
ever, the result of our study also found that
pregnant women with at least three clinical risk
factors had a significant probability of having
GDM, and this finding was similar to that of
the previous study from Bangkok’s Siriraj
Hospital.(32)

 The relationship between pregnancy out-
come and GDM was demonstrated in this
study. Infants of pregnant women with GDM
had a significantly larger head circumference
when compared with those without GDM.
Moreover, pregnant women with GDM had
significantly more risk of cesarean delivery.
This finding may be a consequence of a larger
fetal head circumference and birth weight,
which increases the  risk of cephalopelvic dis-
proportion (CPD). Interestingly, even pregnant
women with clinical risk factors of GDM, or
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those with glucose intolerance (but not diag-
nosed GDM) in group 2 and 3, have a larger
fetal head circumference, birth weight and
increase risk of cesarean delivery compared
to women without clinical risk factors of GDM
(group 1).  In addition, this study found that
the fetal head circumference, birth weight and
risk of cesarean delivery increased depending
on the severity of glucose intolerance, there-
fore, fetal head circumference and risk of
cesarean delivery is highest in pregnant women
with GDM (group 4).  This finding is consis-
tent with the theory that pregnant women with
GDM are at increased risk of adverse preg-
nancy outcome.

Limitations of this study not only include
the limited number of pregnant women with
GDM (10 cases), but also limited data, there-
fore, the ROC curve to identify the most
appropriated cut-off value of the 50-g GCT in
Lumphun Hospital cannot be demonstrated.
Nevertheless, the results of this study show
that the false positive rate of the 50-g GCT is
quite high and pregnant women with obesity
and at least three clinical risk factors for GDM
should receive early detection of GDM. More-
over, labor progression of pregnant women with
GDM should be monitored closely for early
detection of cephalopelvic disproportion (CPD)
and risk of cesarean delivery. Furthemore,
another limitation of this study was the lack of
data on pregnancy outcome of all 637 preg-
nant women.  With limited time, only 377
women delivered babies during the study
period. Therefore, the pregnancy outcome of
the other 260 women was insufficient.  How-
ever, further study with a larger sample size is
required in order to obtain more reliable results,
which can be applied to the population in
Lumphun Hospital.
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ภาวะเบาหวานในสตรีตั้งครรภ์ของโรงพยาบาลลำพูน: การตรวจคัดกรอง
ความเสี่ยงทางคลินิกและผลลัพธ์การตั้งครรภ์

การณุย ์ ลือประสทิธ์ิสกลุ,1   กมลศลิป์ ตยีพนัธ,์1  เอกภพ   กิตตวิรากลู,1

เกษมศรี  ศรีสุพรรณดิฐ, พ.บ.,2   ชยันตร์ธร ปทุมานนท์, พ.บ.3

1นักศึกษาแพทย์ช้ันปีท่ี 5, 2ภาควิชาสูติศาสตร์-นรีเวชวิทยา,
3ภาควิชาเวชศาสตรชุ์มชน คณะแพทยศาสตร ์มหาวิทยาลัยเชียงใหม่

บทคัดย่อ
วัตถปุระสงค ์   ศกึษาความชกุของการเกดิภาวะเบาหวานในสตรตีัง้ครรภแ์ละหาความเสีย่งรวมถงึ
ผลลัพธ์การต้ังครรภ์ของสตรีท่ีเป็นเบาหวาน
วิธีการศึกษา:  เป็นการศึกษาเชิงพรรณา ตอนที่ 1; รวบรวมข้อมูลของสตรีตั้งครรภ์ที่ไม่มีภาวะ
เบาหวานมากอ่นและฝากครรภ ์ท่ีโรงพยาบาลลำพนู  ระหว่างเดอืนกรกฎาคม 2549 ถึง พฤษภาคม
2550  จำนวน 637 คน โดยสตรท่ีีมี ความเสีย่งต่อการเกดิเบาหวานจะไดรั้บการตรวจคดักรองดว้ยวิธี
50-g GCT และวินิจฉัยด้วยวิธี  แบ่ง เป็น 2 กลุ่มคือกลุ่มท่ีเป็นและไมเ่ป็นเบาหวาน  เปรียบเทียบระดับ
น้ำตาลในกระแสเลอืดหลังจากทำ 50-aGCT และปัจจัยเส่ียงทางคลนิิก   ตอนท่ี2; รวบรวมข้อมูลของ
สตรีท่ีคลอดระหว่างเดือนกรกฎาคม 2549  ถึงพฤษภาคม 2550  จำนวน 377 คน แบ่งเป็น 4 กลุ่ม ได้แก่
กลุ่มที่ไม่มีความเสี่ยงทางคลินิก กลุ่มที่มีความเสี่ยงแต่ผลการคัดกรองด้วยเป็นปกติ กลุ่มที่ผล
การคัดกรองผิดปกติ  แต่การวินิจฉัยปกติ และกลุ่มท่ีผิดปกติท้ังผลการคัดกรองและการวินิจฉัยเป็นกลุ่มท่ี
1 ถึง 4 ตามลำดบั  เปรยีบเทยีบผลลัพธ์ ของการตัง้ครรภร์ะหว่าง 4 กลุ่มดังกลา่ว
ผลการศกึษา: ตอนที ่ 1; ความชกุของภาวะเบาหวานในสตรตีัง้ครรภข์องโรงพยาบาลลำพนูเทา่กบั
ร้อยละ 1.5 (10  จาก 637 ราย) และผลบวกลวงของการตรวจคดักรองด้วย 50-g GCT มีค่าสูงถึงร้อยละ
75 (31 จาก 41 คน) สตรต้ัีงครรภท่ี์เปน็เบาหวานมรีะดบั น้ำตาลในกระแสเลอืดจากการตรวจ 50-g
GCT สูงกวา่สตรต้ัีงครรภท่ี์ไมเ่ปน็เบาหวาน  โดยเฉพาะ ในกรณท่ีีระดบันำ้ตาลมากกวา่ 180 มก/ดล
จะเพิ่มความเสี่ยงของการเป็นเบาหวานอย่างมีนัยสำคัญ (p-value = 0.006) นอกจากนี้สตรีที่เป็น
เบาหวาน มีน้ำหนกัตวัมากกวา่ สตรท่ีีไมเ่ปน็เบาหวานอยา่งมนัียสำคญัทางสถติิ (p-value = 0.047)
และถ้าสตรีตั้งครรภ์มีความเสี่ยงตั้งแต่ 3 ข้อขึ้นไปจะมีโอกาสเป็นเบาหวานมากกว่าสตรีที่มี
ความเสีย่งไมถึ่ง 3 ข้ออย่างมนัียสำคญั (p- value = 0.003) ตอนที2่; สตรต้ัีงครรภใ์นกลุม่ที ่2, 3 และ 4
มีความเส่ียงต่อการผ่าตัดคลอด ขนาดรอบศีรษะของทารกใหญ ่และมีภาวะแทรกซ้อนของมารดาและ
ทารกสงูขึน้อย่างมนัียสำคญัทางสถติิ เมือ่เทยีบกบัสตรใีนกลุม่1 (p-value = 0.015, 0.018, 0.001 และ
0.001 ตามลำดับ)
สรุป: สตรท่ีีมีค่าการตรวจ 50-g GCT มากกวา่ 180 มก/ดล สตรท่ีีมีภาวะอว้น และผูท่ี้มีความเสีย่ง
อย่างนอ้ย 3 ข้อ มีโอกาสสงูทีจ่ะเปน็เบาหวานในระหวา่งตัง้ครรภ ์การมภีาวะ glucose intolerance
หรือการเป็นเบาหวานในระหวา่งต้ังครรภ์ จะเพ่ิมผลลัพธ์ท่ีไม่ดีของการต้ังครรภ์ได้ เชียงใหม่เวชสาร
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