
Pregnancy Outcomes in Women with an Early Diagnosis of 
Gestational Diabetes Mellitus

Maisa N Feghali, MD1, Kaleab Z Abebe, PhD2, Diane M Comer, BA2, Steve Caritis, MD1, 
Janet M Catov, PhD1, and Christina M Scifres, MD1,3

1Department of Obstetrics, Gynecology and Reproductive Sciences, Magee-Womens Research 
Institute, University of Pittsburgh School of Medicine

2Department of Medicine, University of Pittsburgh School of Medicine

3Department of Obstetrics and Gynecology, University of Oklahoma College of Medicine

Abstract

Aim—To examine pregnancy outcomes in women with gestational diabetes mellitus (GDM) 

based on the timing of diagnosis.

Method—We compared demographics, blood sugars and outcomes between women diagnosed 

before (n=167) or after 24 weeks’ gestation (n=1202) in a single hospital between 2009 and 2012. 

Because early screening is risk-based we used propensity score modelling and conditional logistic 

regression to account for systematic differences.

Results—Women diagnosed with GDM before 24 weeks were more likely to be obese and they 

were less likely to have excess gestational weight gain (35 vs. 45%, p=0.04). Early diagnosis was 

associated with more frequent therapy including glyburide (65 vs. 56%, p<0.001) and insulin (19 

vs 6%, p<0.001). After propensity score modelling and accounting for covariates, early diagnosis 

was associated with an increased risk for macrosomia (OR 2, 95% 1-4.15, p=0.0498). Early 

diagnosis was not associated with other adverse outcomes. In a subgroup analysis comparing 

women treated with glyburide prior to 24 weeks compared to those diagnosed after 24 weeks, 

early diagnosis in women treated with glyburide was associated with an increased risk for 

macrosomia (OR 2.3, 95% CI 1.1-5.4, P=0.04).

Conclusion—Women diagnosed with GDM before 24 weeks have unique features, are at risk for 

adverse outcomes, and require targeted approaches to therapy.
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Introduction

Treatment of gestational diabetes mellitus (GDM) improves maternal and neonatal 

outcomes.1–3 While there is an ongoing debate regarding the pptimal GDM screening 

strategy,4 numerous professional societies now support universal GDM screening between 

24-28 weeks of gestation.5–8 Insulin resistance increases with advancing gestation,9 and 

screening at 24-28 weeks is recommended to coincide with peak insulin resistance while 

allowing sufficient time for treatment benefit. However, the higher prevalence of obesity and 

diabetes outside of pregnancy raises concern that some pregnant women may develop 

gestational diabetes prior to 24 weeks’ gestation or present with undiagnosed pre-gestational 

diabetes. Several professional organizations recommend diabetes testing at the first prenatal 

visit for either all women8 or those with risk factors such as age greater than 35, obesity, 

prior GDM, previous macrosomic infant, family history of diabetes and PCOS.5, 7 Higher 

first trimester fasting glucose levels, even below those typically diagnostic of diabetes, 

increase the risk for LGA birth weight, macrosomia, and cesarean delivery10. This 

knowledge has prompted many physicians to treat women diagnosed with GDM prior to 24 

weeks, and these women may have more advanced pathophysiology and a higher risk for 

poor maternal and neonatal outcomes.

In a recent study, Sweeting et. al. described higher rates of adverse pregnancy outcomes in 

women diagnosed with GDM before 24 weeks, with the highest risk occurring in those 

women diagnosed with GDM at less than 12 weeks.11 However, after accounting for 

baseline maternal characteristics including maternal obesity, gestational weight gain, and 

fasting glucose the timing of GDM diagnosis was no longer associated with differences in 

large for gestational age (LGA) birth weight or macrosomia.11 Women in this cohort were 

exclusively treated with insulin, which is in contrast to the United States where glyburide 

has become the most common treatment for GDM in recent years.12 Therefore, we set out to 

better characterize treatment patterns and maternal and neonatal outcomes between women 

with an earlier (<24 weeks) and later (≥24 weeks) diagnosis of gestational diabetes in a US 

cohort.

Material and methods

This was a secondary analysis of retrospective cohort study created to examine the clinical 

course and outcomes of a contemporary, well-characterized population of patients with 

GDM. Women with singleton gestations and GDM who were delivered at Magee-Womens 

Hospital (University of Pittsburgh, Pittsburgh, PA) from January 2009 to October 2012 were 

included. As previously described, women were identified using the ICD-9 codes 648.01 

(diabetes-delivered) and 648.81 (abnormal glucose tolerance-delivered), and medical records 

were reviewed to confirm the diabetes diagnosi.13 Women were deemed to have pre-

gestational diabetes if they reported a diagnosis of diabetes at their first prenatal visit or if 

they had a first trimester HbA1c value ≥6.5% (48 mmol/mol), and there were a total of 20 

women excluded for this reason. Women with pre-gestational diabetes were excluded, and 

those with GDM were included only if their records were available for review and if they 

had either a 50-g one-hour glucose challenge test (GCT) that exceeded 200 mg/dL, or if they 
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had two or more abnormal values on a 3 hour, 100 gram oral glucose tolerance test (OGTT) 

as defined by the Carpenter-Coustan Criteria.5 Out of a total of 38,222 deliveries, we 

identified 1374 women with GDM, and only the first pregnancy during the study period was 

included. There were 5 women who were excluded because the precise timing of their GDM 

testing was unknown, leaving 1,369 women for the final cohort. Regulatory approval was 

obtained from the University of Pittsburgh Institutional Review Board, and informed consent 

was not required given the retrospective nature of the study.

Women included in this study received prenatal care in the obstetric and maternal fetal 

medicine clinics at our hospital. Early GDM screening was performed at the discretion of 

the provider, and the majority of women underwent GDM testing using a non-fasting, 50 g 

glucose challenge test (GCT) followed by a fasting, 100 g oral glucose tolerance test 

(OGTT). GDM diagnosis was established by either a GCT that exceeded 200 mg/dL as per 

institutional policy, or if they had two or more abnormal values on a 3 hour, 100 gram OGTT 

as defined by the Carpenter-Coustan Criteria.14 The majority of women with GDM (n=1215, 

88.7%) received their nutritional counseling through a centralized office where they were 

given instructions regarding their diet and recommended weight gain based on their pre-

pregnancy BMI. The remainder received similar counseling but in separate locations. Self-

monitoring of plasma glucose was recommended four times daily, and targets for plasma 

glucose included a fasting value less than 95 mg/dL and one-hour post-meal values less than 

140 mg/dL.5

Pre-pregnancy BMI was calculated from the pre-pregnancy weight reported in the medical 

record, and the reported pre-pregnancy weight had a strong correlation with the measured 

weight at the first prenatal visit (r=0.98, p<0.001). Maternal pre-pregnancy overweight and 

obesity was reported as an index of weight-for-height (body mass index, BMI), and 

overweight/obesity was defined using the WHO guidelines for classification of BMI.15 

Gestational weight gain was defined as insufficient, sufficient, or excessive for each pre-

pregnancy BMI category as defined in the Institute of Medicine 2009 guidelines.16 In order 

to assess the association between excess gestational weight gain and pregnancy outcomes in 

those women who delivered preterm we estimated the maximal recommended weight gain at 

the gestational age at which they were delivered. We performed these calculations by 

multiplying the maximal weekly weight gain in the second and third trimesters times the 

number of weeks preterm the patient was delivered and subtracting this value from the 

maximum recommended weight gain for each BMI category.17 To assess maternal glycemic 

control, 7 days of consecutive blood sugars were obtained from the medical record at 4 week 

intervals. Blood sugar data were available for 1147/1369 women (83.8%), and the mean 

fasting and postprandial blood sugars were calculated across gestation. We also obtained 

information regarding medication use including dose and gestational age at initiation of 

therapy and type and dose of medication at delivery.

Our primary pregnancy outcomes included macrosomia, preterm delivery, hypertensive 

disorders of pregnancy, and neonatal morbidity. Macrosomia was defined as birth weight 

>4000 grams, and we also compared large for gestational age (>90th percentile for 

gestational age) or small for gestational age (<10th percentile for gestational age) birth 

weight status based on US national birth weight data between those women with an early 
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GDM diagnosis and those who were diagnosed after 24 weeks.18 Preterm births (<37 weeks) 

were further characterized as spontaneous (following the spontaneous onset of contractions 

or premature rupture of membranes) or indicated preterm birth, which encompassed all other 

preterm deliveries. Hypertensive disorders of pregnancy were considered together as a single 

outcome consisting of new onset blood pressures ≥140/90 mmHg on two or more occasions 

six hours apart after 20 weeks’ gestation with or without proteinuria or blood pressure 

exacerbations along with new-onset proteinuria (≥0.3 g/24 hours) in women with chronic 

hypertension. Neonatal outcomes included neonatal intensive care unit (NICU) admission, 

hypoglycemia (defined as a glucose value less than 35 mg/dL within the first 24 hours of 

life), hyperbilirubinemia requiring phototherapy, need for supplemental oxygen or other 

respiratory support beyond 24 hours of life, congenital anomalies, and neonatal death. We 

also defined a composite neonatal morbidity consisting of hypoglycemia, 

hyperbilirubinemia, or respiratory morbidity. Other outcomes considered included primary 

cesarean delivery, stillbirth, and shoulder dystocia.

Statistical analyses were completed using Stata 13 software package Special Edition 

(StataCorp LP, College Station, TX) and SAS Version 9.4 (SAS Institute Inc, Cary, NC). 

Distributions of variables were tested for normality using visual inspection of histograms 

and the Shapiro-Wilk W-test. We first categorized women into two groups based on the 

timing of their GDM diagnosis (< vs ≥24 weeks). Baseline characteristics and demographics 

of women were compared by group using chi-squared statistics, two-sample t-tests, or their 

nonparametric equivalents.

In order to account for imbalances between groups on baseline characteristics, we utilized a 

propensity score model with inverse probability of treatment weighting to create a sub-

cohort of women who were well-balanced on all measured covariates.19, 20 Propensity 

scores were calculated for each woman using logistic regression. This modeled the 

probability of GDM diagnosis being < 24 weeks as a function of: maternal age, maternal 

race, education (≥ some college), private insurance, nulliparity, pre-pregnancy BMI, tobacco 

use, presence of chronic hypertension, prior history of GDM, and 50gm GCT value. Each 

estimated propensity score was weighted by the inverse probability of being diagnosed with 

GDM before or after 24 weeks. In order to assess for balance, we calculated weighted 

standardized mean differences for each of the baseline covariates and compared the 

magnitude of imbalance to the unweighted differences.

Conditional logistic regression was used to assess the relationship between timing of 

diagnosis (before vs after 24 weeks) and each of the dichotomous perinatal outcomes 

(macrosomia, preterm birth, hypertensive disorders of pregnancy, and neonatal morbidity). 

The impact of timing on the birthweight z-score was assessed using a linear mixed model 

with a random effect for the matched pair. Both models included single fixed effect for 

timing of diagnosis (before vs after 24 weeks). Because there is a paucity of data regarding 

glyburide use early in pregnancy when compared to later use, we also conducted a 

sensitivity analysis comparing rates of pregnancy outcomes between timing groups among 

the 701 women treated with glyburide. Two-sided p-values less than 0.05 were considered 

statistically significant in all analyses.
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Results

We included 1,369 women with GDM in our primary analyses, and of these women 167 

(12.3%) were diagnosed prior to 24 weeks. Prior to propensity score modelling, women who 

had an early diagnosis were older, less likely to have any college education or private 

insurance, and less likely to be nulliparous. Women with an early diagnosis of GDM were 

more likely to be obese, and they were less likely to have excess gestational weight gain 

(Table 1). Women with an earlier diagnosis of GDM were also more likely to have chronic 

hypertension, and among women with a prior pregnancy and information regarding a history 

of GDM (n=680), women with an early diagnosis were more likely to have been diagnosed 

with GDM in a prior pregnancy. Women with an early diagnosis of GDM had higher glucose 

values on their 50-g glucose challenge test as well as higher values on their fasting and 1-

hour glucose values on their oral glucose tolerance test. Table 1 also highlights how baseline 

differences in maternal pre-pregnancy BMI and history of GDM can be attenuated and 

therefore less likely to influence associations with outcome after propensity score modeling.

HbA1c testing was not standard in women with GDM at our institution, but 120/1369 

(8.8%) of women had at least one HbA1c value checked during pregnancy and the twenty 

women with a HbA1c value ≥6.5% were excluded. Women diagnosed before 24 weeks were 

more likely to have had an HbA1c measured than those with diagnosis after 24 weeks 

(56/167 (33.5%) vs 64/1202 (5.3%), p<0.001). HbA1c values were measured earlier in those 

diagnosed <24 weeks (16.1 ±7.1 vs 29.7 ±5.9 weeks, p<0.001), and HbA1c values were 

similar between women with a GDM diagnosis before 24 weeks compared with after 24 

weeks (6.1 ±0.9% (43 mmol/mol) vs 5.9 ±0.7% (41 mmol/mol), p=0.21). There were also 

significant differences in the type of therapy women were using at delivery, with fewer 

diagnosed before 24 weeks managed with dietary therapy and more women requiring either 

glyburide or insulin (Table 1). Women who were diagnosed with GDM before 24 weeks had 

higher mean fasting and post-prandial blood sugars across gestation. As expected, between-

group differences including differences in glycemic control after diagnosis, except for need 

for pharmacologic therapy, vanished after propensity score modelling (Table 1).

Prior to propensity score modelling women who were diagnosed before 24 weeks were at 

increased risk for preterm birth, LGA birth weight, macrosomia, hypertensive disorders of 

pregnancy, NICU admission, and neonatal composite morbidity (Table 2). After propensity 

score modelling, there were few differences in pregnancy outcomes between women 

diagnosed at less than 24 weeks or after 24 weeks (Table 2). Gestational age at delivery was 

slightly lower (37.7 ± 0.7 vs. 38.4 ± 0.1 weeks, p=0.008) in women diagnosed with GDM 

prior to 24 weeks (Table 2). Macrosomia was more common in the early diagnosis group 

(14.8% vs 7.8%, p=0.049), and this difference persisted after logistic regression analysis 

(OR 2, 95% 1-4.15, p=0.05) (Table 3).

Because there is a paucity of data regarding glyburide use before 24 weeks, we conducted a 

subgroup analysis exploring outcomes in this group. Women diagnosed with GDM prior to 

24 weeks and treated with glyburide were compared to those diagnosed with GDM after 24 

weeks and treated with glyburide (Table 4). Prior to propensity score modelling, women 

treated with glyburide before 24 weeks had higher rates of macrosomia, preterm birth, and 
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neonatal morbidity compared to women prescribed glyburide in the standard diagnosis 

group (Table 5). After propensity score modelling, early diagnosis of GDM in women 

treated with glyburide was associated with an increased risk for macrosomia (OR 2.3, 95% 

CI 1.1-5.4, P=0.04). However, timing of diagnosis was not associated with a higher risk for 

other adverse pregnancy outcomes including hypertensive disorders pregnancy, preterm 

birth, or neonatal morbidity (Table 6).

Because of the possibility that very early diagnosis (<13 weeks) may be associated with 

worse outcomes compared to those diagnosed between 13-24 weeks, we also performed an 

analysis comparing the prevalence of selected outcomes between those women diagnosed 

<13 weeks, 13-23.9 weeks, and greater than or equal to 24 weeks. Of women diagnosed 

before 24 weeks, 52/167 (31.3%) were diagnosed at <13 weeks. Women who were 

diagnosed after 24 weeks were at lower risk for adverse outcomes such as rates of preterm 

birth (12.8 vs 21.6 vs 25.4%, p<0.001), macrosomia (7.0 vs 11.5 vs 13.0%, p=0.04), NICU 

admission (10.8 vs 18.0 vs 21.4%, p=0.002), and composite neonatal morbidity (18.3 vs 

27.5 vs 25.2%, p=0.06) when compared to women who were diagnosed at <13 weeks or 

between 13 and 23.9 weeks.

Discussion

We found that women who were diagnosed with GDM before 24 weeks were at higher risk 

of macrosomia after accounting for baseline differences using propensity weighting. 

However, timing of diagnosis was not associated with an increased risk for other adverse 

outcomes including hypertensive disorders of pregnancy, preterm birth, or neonatal 

morbidity. Various factors may underlie the increased risk for macrosomia in women with an 

early diagnosis of GDM. In addition to glycemic control, pre-pregnancy obesity and excess 

gestational weight gain are associated with increased risk for macrosomia.21, 22 In our study, 

the increase risk for macrosomia persisted after we accounted for differences in pre-

pregnancy BMI. Women with an early diagnosis of GDM had higher blood glucose values 

across gestation, but these differences were attenuated after our propensity score modeling. 

Early diagnosis of GDM was associated with lower rates of excess weight gain and higher 

rates of inadequate weight gain, suggesting that nutritional counseling earlier in gestation 

impacts maternal behavior. However, these differences in weight gain were insufficient to 

reduce the risk for macrosomia.

Despite lower weight gain, women with an early diagnosis of GDM were more likely to 

require medical therapy, and glyburide was the most common agent utilized in women with 

GDM regardless of timing of diagnosis. Approximately a quarter of women who were 

started on glyburide prior to 24 weeks required insulin before delivery, whereas very few 

women who started on glyburide after 24 weeks required a change to insulin therapy. These 

findings are consistent with prior studies that suggested a higher rate of glyburide failure in 

women diagnosed before 25 weeks of gestation.23–26 While early data suggested similar 

outcomes among women treated with either glyburide or insulin,24 recent reports described a 

2-fold increased risk for macrosomia with glyburide compared to insulin therapy.27, 28 

Importantly, little data is available on the use of glyburide in women during early pregnancy. 

Glycemic control was similar between women treated with glyburide in the early and 
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standard diagnosis groups, and this raises the concern that transplacental glyburide and fetal 

exposure could contribute to this overgrowth.29–31 Women in the early diagnosis group 

received glyburide at different stages in pregnancy, at higher doses and for longer periods of 

time. It is possible that other metabolic factors or unmeasured hyperglycemia contributed to 

the risk for macrosomia in women with an early diagnosis, but further data are required to 

assess the risks and benefits of glyburide use in early gestation.

Current strategies for GDM screening are based on the gradual increase in insulin resistance 

and manifestation of hyperglycemia that occurs as pregnancy progresses,9 and women who 

undergo early screening are more likely to have multiple risk factors for adverse outcomes. 

Early pregnancy is a critical window in development, as evidenced by recent data 

demonstrating that maternal insulin response in early pregnancy is associated with early 

pregnancy placental volume and placental weight at birth.32 It is therefore possible that some 

of the adverse outcomes in women with early diagnosis of GDM relate to programming 

events in early pregnancy that may be more resistant to intervention once GDM is 

diagnosed. In addition, the optimal strategy for diabetes diagnosis in early pregnancy is 

unknown. The IADPSG has recommended glycemic cut-offs for diagnosing gestational 

diabetes in early pregnancy, but more recent reports have challenged this recommendation 

due to the observation that early fasting plasma glucose was poorly predictive of glycemic 

status beyond 24 weeks.33–35 Many major organization advocate treating only those women 

with “overt” or evidence of pre-gestational diabetes, but our findings demonstrate that there 

is a population of women with GDM earlier in pregnancy who are at higher risk for adverse 

outcomes.5, 7, 8

Because early screening for GDM is risk-based, we utilized inverse probability of treatment 

weighting to account for the baseline imbalances in maternal characteristics between women 

diagnosed with GDM before and after 24 weeks. This strategy has been successfully 

employed in other disciplines such as the cardiovascular literature36 to address some of the 

baseline imbalances that occur in observational studies. However, one limitation to inverse 

probability of treatment weighting is that is cannot account for unmeasured confounding, 

and although we were able to account for a broad number of clinical and demographic 

variables it is possible that there are metabolic factors that we were unable to account for in 

women diagnosed with GDM before 24 weeks. Other limitations are that HbA1c screening 

was not universally performed, and it is possible that we missed some cases of overt 

diabetes.7 Our data suggests that women who underwent early diagnosis at <13 weeks were 

at similar risk for adverse outcomes as those diagnosed between 13 and 23.9 weeks; 

gestation, although these analyses were limited by the small number of women diagnosed at 

less than 13 weeks. Also, there were a small number of women treated with insulin in either 

the early or standard diagnosis groups, which limited our ability to compare outcomes 

between treatment strategies or to examine outcomes in women diagnosed before and after 

24 weeks treated with insulin. We also did not have information on post-partum testing, 

which limited our ability to compare the risk for ongoing type 2 diabetes among groups. 

Conversely, significant strengths of our study are the overall cohort size, the use of a 

propensity score model, the matched subcohort analysis, and the inclusion of glycemic 

control and data on pharmacologic treatment throughout gestation.
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Our findings are important because the prevalence of GDM is increasing and counselling 

regarding risk and decisions regarding treatment have both maternal and neonatal effects. 

Using a risk-based strategy for early screening, women diagnosed with GDM prior to 24 

weeks are a group at particular risk for adverse outcomes, and they require targeted 

approaches to therapy. We suggest caution with use of glyburide in women with an early 

diagnosis of GDM until further studies regarding glyburide use prior to 24 weeks are 

available. There is a paucity of data regarding optimal glycemic targets for high-risk women 

with diabetes in pregnancy, and it is possible that different glycemic targets or alternate 

therapeutic approaches are needed in this population.37 Further studies are also needed to 

establish the risks and benefits of early diabetes screening and treatment.
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Highlights

Women diagnosed with gestational diabetes mellitus before 24 weeks are at increased 

risk for adverse outcomes, specifically macrosomia, and they require targeted approaches 

to therapy.

Feghali et al. Page 11

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 12

Ta
b

le
 1

M
at

er
na

l d
em

og
ra

ph
ic

s 
in

 w
om

en
 w

ith
 a

 d
ia

gn
os

is
 o

f 
ge

st
at

io
na

l d
ia

be
te

s 
pr

io
r 

to
 2

4 
w

ee
ks

 c
om

pa
re

d 
to

 d
ia

gn
os

is
 a

t o
r 

af
te

r 
24

 w
ee

ks

V
ar

ia
bl

e
B

ef
or

e 
IP

T
W

A
ft

er
 I

P
T

W

<2
4 

w
ee

ks
(n

=1
67

)
≥ 

24
 w

ee
ks

(n
=1

20
2)

<2
4 

w
ee

ks
(n

=1
28

)
≥ 

24
 w

ee
ks

(n
=1

09
8)

M
ea

su
re

n 
(%

) 
or

 M
ea

n 
± 

SD
n 

(%
) 

or
 M

ea
n 

± 
SD

p
Pe

rc
en

t o
r 

M
ea

n 
(S

E
)

Pe
rc

en
t o

r 
M

ea
n 

(S
E

)
p

G
A

 a
t d

ia
gn

os
is

 (
w

ee
ks

)
15

.5
 ±

 5
.0

28
.8

 ±
 2

.4
<

0.
00

1
16

.6
 (

0.
7)

28
.8

 (
0.

1)
<

0.
00

1

M
at

er
na

l a
ge

 (
ye

ar
s)

32
.4

 ±
 5

.2
31

.2
 ±

 5
.5

0.
00

7
31

.3
 (

0.
5)

31
.2

 (
0.

2)
0.

8

R
ac

e

 
W

hi
te

12
1 

(7
2.

5%
)

91
4 

(7
6.

0%
)

77
.2

%
75

.6
%

 
B

la
ck

31
 (

18
.6

%
)

15
8 

(1
3.

1%
)

0.
1

14
.0

%
14

.2
%

0.
9

 
O

th
er

15
 (

9.
0%

)
13

0 
(1

0.
8%

)
8.

8%
10

.3
%

≥ 
So

m
e 

co
lle

ge
98

 (
58

.7
%

)
83

8 
(6

9.
7%

)
0.

01
67

.3
%

68
.5

%
0.

8

Pr
iv

at
e 

in
su

ra
nc

e
10

3 
(6

1.
7%

)
89

1 
(7

4.
1%

)
0.

01
71

.8
%

72
.7

%
0.

9

N
ul

lip
ar

ity
62

 (
37

.1
%

)
61

9 
(5

1.
5%

)
0.

00
1

46
.8

%
51

.0
%

0.
5

Pr
e-

pr
eg

na
nc

y 
B

M
I 

(k
g/

m
2 )

35
.4

 ±
 8

.5
29

.4
 ±

 7
.5

<
0.

00
1

30
.4

 (
1.

1)
30

.0
 (

0.
3)

0.
7

W
ei

gh
t g

ai
n 

ca
te

go
ry

 
U

nd
er

46
 (

28
.4

%
)

26
7 

(2
2.

7%
)

35
.6

%
32

.2
%

 
A

t
60

 (
37

.0
%

)
37

7 
(3

2.
1%

)
0.

04
28

.2
%

22
.3

%
0.

4

 
A

bo
ve

56
 (

34
.6

%
)

53
0 

(4
5.

1%
)

36
.2

%
45

.5
%

To
ba

cc
o 

U
se

21
 (

12
.6

%
)

11
5 

(9
.6

%
)

0.
2

7.
6%

9.
4%

0.
5

C
H

T
N

25
 (

15
.0

%
)

64
 (

5.
3%

)
<

 0
.0

01
9.

5%
7.

2%
0.

4

H
is

to
ry

 o
f 

G
D

M
54

 (
32

.9
%

)
11

3 
(9

.5
%

)
<

 0
.0

01
12

.3
%

11
.4

%
0.

7

50
 g

 G
C

T
 (

m
g/

dL
)

18
1.

1 
±

 3
4.

5
16

9.
5 

±
 2

9.
3

0.
00

03
17

2.
3 

(4
.5

)
17

1.
0 

(1
.1

)
0.

8

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 13

V
ar

ia
bl

e
B

ef
or

e 
IP

T
W

A
ft

er
 I

P
T

W

<2
4 

w
ee

ks
(n

=1
67

)
≥ 

24
 w

ee
ks

(n
=1

20
2)

<2
4 

w
ee

ks
(n

=1
28

)
≥ 

24
 w

ee
ks

(n
=1

09
8)

M
ea

su
re

n 
(%

) 
or

 M
ea

n 
± 

SD
n 

(%
) 

or
 M

ea
n 

± 
SD

p
Pe

rc
en

t o
r 

M
ea

n 
(S

E
)

Pe
rc

en
t o

r 
M

ea
n 

(S
E

)
p

10
0g

 O
G

T
T

 (
m

g/
dL

)

 
Fa

st
in

g
99

.1
 ±

 1
7.

2
91

.1
 ±

 1
4.

9
<

0.
00

01
91

.8
 (

2.
1)

92
.5

 (
1.

1)
0.

8

 
1 

ho
ur

20
1.

0 
±

 3
0.

8
19

5.
1 

±
 2

6.
2

0.
04

19
2.

9 
(4

.3
)

19
6.

1 
(1

.2
)

0.
5

 
2 

ho
ur

17
9.

8 
±

 4
0.

2
17

7.
2 

±
 2

6.
5

0.
5

17
5.

8 
(3

.6
)

17
8.

1 
(1

.4
)

0.
5

 
3 

ho
ur

12
2.

8 
±

 4
3.

4
12

8.
8 

±
 3

6.
1

0.
1

12
5.

9 
(5

.3
)

12
9.

1 
(1

.6
)

0.
6

H
bA

1c
(%

)
6.

1 
±

 0
.9

(4
3 

m
m

ol
/m

ol
)

5.
9 

±
 0

.7
(4

1 
m

m
ol

/m
ol

)
0.

2
5.

7 
(0

.1
)

(3
9 

m
m

ol
/m

ol
)

5.
9 

(0
.1

)
(4

1 
m

m
ol

/m
ol

)
0.

2

M
ed

ic
at

io
n

 
N

on
e

26
 (

15
.8

%
)

45
4 

(3
7.

8%
)

17
.6

%
36

.4
%

 
G

ly
bu

ri
de

10
7 

(6
4.

8%
)

67
6 

(5
6.

2%
)

<
0.

00
1

66
.7

%
56

.9
%

0.
00

3

 
In

su
lin

32
 (

19
.4

%
)

72
 (

6.
0%

)
15

.7
%

6.
7%

M
ea

n 
bl

oo
d 

su
ga

rs
 (

m
g/

dL
)

 
Fa

st
in

g
91

.7
 ±

 1
3.

9
88

.3
 ±

 1
0.

3
<

0.
00

1
88

.8
 (

1.
3)

88
.7

 (
0.

4)
0.

9

 
Po

st
pr

an
di

al
12

6.
8 

±
 1

5.
2

12
3.

4 
±

 1
3.

9
0.

00
5

12
4.

6 
(2

.2
)

12
3.

5 
(0

.5
)

0.
6

A
ll 

va
ri

ab
le

s 
pr

es
en

te
d 

as
 m

ea
n 

(±
 s

ta
nd

ar
d 

de
vi

at
io

n)
 o

r 
n 

(p
er

ce
nt

).
 I

PT
W

 (
in

ve
rs

e 
pr

ob
ab

ili
ty

 o
f 

tr
ea

tm
en

t w
ei

gh
tin

g)
, G

A
 (

ge
st

at
io

na
l a

ge
),

 B
M

I 
(B

od
y 

M
as

s 
In

de
x)

, l
bs

 (
po

un
ds

),
 C

H
T

N
 (

ch
ro

ni
c 

hy
pe

rt
en

si
on

),
 G

C
T

 (
gl

uc
os

e 
ch

al
le

ng
e 

te
st

),
 O

G
T

T
 (

or
al

 g
lu

co
se

 to
le

ra
nc

e 
te

st
),

 H
bA

1c
 (

he
m

og
lo

bi
n 

A
1c

).

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 14

Ta
b

le
 2

M
at

er
na

l a
nd

 n
eo

na
ta

l o
ut

co
m

es
 in

 w
om

en
 w

ith
 a

 d
ia

gn
os

is
 o

f 
ge

st
at

io
na

l d
ia

be
te

s 
pr

io
r 

to
 2

4 
w

ee
ks

 c
om

pa
re

d 
to

 d
ia

gn
os

is
 a

ft
er

 2
4 

w
ee

ks

M
ea

su
re

B
ef

or
e 

IP
T

W
A

ft
er

 I
P

T
W

<2
4 

w
ee

ks
(n

=1
67

)
≥ 

24
 w

ee
ks

(n
=1

20
2)

<2
4 

w
ee

ks
(n

=1
28

)
≥ 

24
 w

ee
ks

(n
=1

09
8)

n 
(%

) 
or

 M
ea

n 
± 

SD
n 

(%
) 

or
 M

ea
n 

± 
SD

p
Pe

rc
en

t o
r 

M
ea

n 
(S

E
)

Pe
rc

en
t o

r 
M

ea
n 

(S
E

)
p

G
A

 a
t d

el
iv

er
y 

(w
ee

ks
)

37
.6

 ±
 2

.6
38

.4
 ±

 1
.7

<
0.

00
1

37
.7

 (
0.

3)
38

.4
 (

0.
1)

0.
01

Pr
et

er
m

 b
ir

th
 (

<
37

 w
ee

ks
)

40
 (

24
.2

%
)

15
4 

(1
2.

9%
)

<
0.

00
1

21
.5

%
14

.5
%

0.
1

Pr
et

er
m

 b
ir

th
 s

ub
ty

pe

 
Sp

on
ta

ne
ou

s
16

 (
9.

6%
)

83
 (

6.
9%

)
0.

1
7.

4%
7.

1%
0.

2

 
In

di
ca

te
d

24
 (

14
.4

%
)

71
 (

5.
9%

)
14

.1
%

7.
4%

B
ir

th
 w

ei
gh

t (
gr

am
s)

32
17

.5
 ±

 7
16

.9
32

96
.1

 ±
 5

45
.0

0.
2

31
93

 (
88

.3
)

32
98

 (
17

.7
)

0.
2

B
ir

th
 w

ei
gh

t c
at

eg
or

y

 
SG

A
10

 (
6.

0%
)

10
6 

(8
.8

%
)

9.
7%

8.
9%

 
A

G
A

13
1 

(7
8.

9%
)

98
6 

(8
2.

0%
)

0.
04

73
.1

%
80

.5
%

0.
3

 
L

G
A

25
 (

15
.1

%
)

11
0 

(9
.2

%
)

17
.2

%
10

.6
%

M
ac

ro
so

m
ia

21
 (

12
.6

%
)

84
 (

7.
0%

)
0.

01
14

.8
%

7.
8%

0.
05

H
yp

er
te

ns
iv

e 
di

so
rd

er
 o

f 
pr

eg
na

nc
y

36
 (

21
.6

%
)

18
5 

(1
5.

4%
)

0.
04

16
.0

%
16

.6
%

0.
9

C
es

ar
ea

n 
de

liv
er

y
75

 (
44

.9
%

)
45

6 
(3

7.
9%

)
0.

08
46

.2
%

39
.1

%
0.

3

Sh
ou

ld
er

 d
ys

to
ci

a
4 

(2
.4

%
)

18
 (

1.
5%

)
0.

3(
F)

2.
9%

1.
4%

0.
2

N
IC

U
 a

dm
is

si
on

33
 (

20
.4

%
)

12
9 

(1
0.

8%
)

0.
01

18
.2

%
12

.1
%

0.
2

N
eo

na
ta

l c
om

po
si

te
 m

or
bi

di
ty

43
 (

25
.9

%
)

22
0 

(1
8.

4%
)

0.
02

19
.6

%
20

.0
%

0.
9

 
H

yp
og

ly
ce

m
ia

22
 (

13
.6

%
)

13
9 

(1
1.

7%
)

0.
5

9.
0%

12
.6

%
0.

3

 
R

D
S

14
 (

8.
6%

)
42

 (
3.

5%
)

0.
01

7.
7%

4.
0%

0.
1

 
H

yp
er

bi
lir

ub
in

em
ia

21
 (

13
.0

%
)

78
 (

6.
5%

)
0.

01
12

.5
%

7.
1%

0.
1

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 15

M
ea

su
re

B
ef

or
e 

IP
T

W
A

ft
er

 I
P

T
W

<2
4 

w
ee

ks
(n

=1
67

)
≥ 

24
 w

ee
ks

(n
=1

20
2)

<2
4 

w
ee

ks
(n

=1
28

)
≥ 

24
 w

ee
ks

(n
=1

09
8)

n 
(%

) 
or

 M
ea

n 
± 

SD
n 

(%
) 

or
 M

ea
n 

± 
SD

p
Pe

rc
en

t o
r 

M
ea

n 
(S

E
)

Pe
rc

en
t o

r 
M

ea
n 

(S
E

)
p

C
on

ge
ni

ta
l a

no
m

al
y

3 
(1

.9
%

)
22

 (
1.

8%
)

1(
F)

2.
3%

1.
8%

0.
8

A
ll 

va
ri

ab
le

s 
pr

es
en

te
d 

as
 m

ea
n 

(±
 s

ta
nd

ar
d 

de
vi

at
io

n)
 o

r 
n 

(p
er

ce
nt

).
 I

PT
W

 (
in

ve
rs

e 
pr

ob
ab

ili
ty

 o
f 

tr
ea

tm
en

t w
ei

gh
tin

g)
, S

G
A

 (
sm

al
l f

or
 g

es
ta

tio
na

l a
ge

),
 A

G
A

 (
ap

pr
op

ri
at

e 
fo

r 
ge

st
at

io
na

l a
ge

),
 L

G
A

 (
la

rg
e 

fo
r 

ge
st

at
io

na
l a

ge
),

 N
IC

U
 (

N
eo

na
ta

l i
nt

en
si

ve
 c

ar
e 

un
it)

, R
D

S 
(r

es
pi

ra
to

ry
 d

is
tr

es
s 

sy
nd

ro
m

e)
. V

ar
ia

bl
es

 w
ith

 in
co

m
pl

et
e 

da
ta

 a
re

 n
ot

ed
 w

ith
 th

e 
to

ta
l N

 a
va

ila
bl

e,
 o

th
er

w
is

e 
al

l d
at

a 
is

 c
om

pl
et

e.

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 16

Table 3

Logistic regression analysis of outcomes associated with diagnosis of gestational diabetes mellitus prior to 24 

weeks

Measure Before IPTW After IPTW

OR
(95% CI)

p OR
(95% CI)

p

Macrosomia 1.9
(1.2, 3.2) 0.01 2

(1, 4.2) 0.0498

Hypertensive disorders of pregnancy 1.5
(1, 2.3) 0.04 1

(0.5, 1.8) 0.9

Preterm birth 2.2
(1.5, 3.2) 0.01 1.6

(0.9, 2.9) 0.1

Neonatal composite 1.6
(1.1, 2.3) 0.02 1

(0.6, 1.7) 0.9

IPTW (inverse probability of treatment weighting), OR (odds ratio), CI (confidence interval).

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 17

Ta
b

le
 4

M
at

er
na

l d
em

og
ra

ph
ic

s 
in

 w
om

en
 d

ia
gn

os
ed

 w
ith

 G
D

M
 a

t l
es

s 
th

an
 2

4 
w

ee
ks

 c
om

pa
re

d 
to

 ≥
24

 w
ee

ks
 tr

ea
te

d 
w

ith
 g

ly
bu

ri
de

V
ar

ia
bl

e
G

ly
bu

ri
de

 T
re

at
m

en
t 

B
ef

or
e 

IP
T

W
G

ly
bu

ri
de

 T
re

at
m

en
t 

A
ft

er
 I

P
T

W

<2
4 

w
ee

ks
(n

=1
07

)
≥2

4 
w

ee
ks

(n
=6

76
)

<2
4 

w
ee

ks
(n

=8
2)

≥2
4 

w
ee

ks
(n

=6
19

)

M
ea

su
re

n 
(%

) 
or

 M
ea

n 
± 

SD
n 

(%
) 

or
 M

ea
n 

± 
SD

p
Pe

rc
en

t o
r 

M
ea

n 
(S

E
)

Pe
rc

en
t o

r 
M

ea
n 

(S
E

)
p

G
A

 a
t d

ia
gn

os
is

 (
w

ee
ks

)
14

.9
 ±

 5
.1

28
.6

 ±
 2

.1
<

0.
00

1
16

.1
 (

0.
9)

28
.5

 (
0.

1)
<

0.
00

1

M
at

er
na

l a
ge

 (
ye

ar
s)

32
.1

 ±
 5

.1
31

.6
 ±

 5
.5

0.
3

30
.8

 (
0.

7)
31

.5
 (

0.
2)

0.
8

R
ac

e

 
W

hi
te

76
 (

71
.0

%
)

50
8 

(7
5.

1%
)

74
.7

%
75

.5
%

 
B

la
ck

20
 (

18
.7

%
)

94
 (

13
.9

%
)

0.
4

15
.3

%
14

.1
%

1

 
O

th
er

11
 (

10
.3

%
)

74
 (

10
.9

%
)

10
.0

%
10

.4
%

≥ 
So

m
e 

co
lle

ge
60

 (
56

.1
%

)
46

2 
(6

8.
3%

)
0.

01
66

.5
%

66
.5

%
1

Pr
iv

at
e 

in
su

ra
nc

e
64

 (
59

.8
%

)
50

6 
(7

4.
9%

)
0.

01
73

.3
%

73
.8

%
1

N
ul

lip
ar

ity
45

 (
42

.1
%

)
34

0 
(5

0.
3%

)
0.

1
50

.4
%

50
.3

%
1

Pr
e-

pr
eg

na
nc

y 
B

M
I 

(k
g/

m
2 )

36
.4

 ±
 8

.6
30

.5
 ±

 7
.5

<
0.

00
1

30
.9

 (
1.

3)
31

.0
 (

0.
3)

0.
7

W
ei

gh
t g

ai
n 

ca
te

go
ry

 
U

nd
er

34
 (

32
.4

%
)

20
7 

(3
1.

3%
)

26
.7

%
31

.2
%

 
A

t
32

 (
30

.5
%

)
13

2 
(1

9.
9%

)
0.

03
30

.9
%

20
.4

%
0.

3

 
A

bo
ve

39
 (

37
.1

%
)

32
3 

(4
8.

8%
)

42
.4

%
48

.3
%

To
ba

cc
o 

U
se

13
 (

12
.1

%
)

69
 (

10
.2

%
)

0.
5

9.
2%

9.
9%

0.
8

C
H

T
N

18
 (

16
.8

%
)

40
 (

5.
9%

)
<

 0
.0

01
9.

6%
7.

0%
0.

4

H
is

to
ry

 o
f 

G
D

M
31

 (
29

.2
%

)
74

 (
11

.0
%

)
<

 0
.0

01
8.

9%
13

.3
%

0.
1

50
 g

 G
C

T
18

1.
6 

±
 3

5.
1

17
3.

1 
±

 3
0.

4
0.

02
17

4.
4 

(5
.7

)
17

4.
0 

(1
.3

)
0.

8

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 18

V
ar

ia
bl

e
G

ly
bu

ri
de

 T
re

at
m

en
t 

B
ef

or
e 

IP
T

W
G

ly
bu

ri
de

 T
re

at
m

en
t 

A
ft

er
 I

P
T

W

<2
4 

w
ee

ks
(n

=1
07

)
≥2

4 
w

ee
ks

(n
=6

76
)

<2
4 

w
ee

ks
(n

=8
2)

≥2
4 

w
ee

ks
(n

=6
19

)

M
ea

su
re

n 
(%

) 
or

 M
ea

n 
± 

SD
n 

(%
) 

or
 M

ea
n 

± 
SD

p
Pe

rc
en

t o
r 

M
ea

n 
(S

E
)

Pe
rc

en
t o

r 
M

ea
n 

(S
E

)
p

10
0g

 O
G

T
T

 
Fa

st
in

g
98

.5
 ±

 1
2.

1
94

.3
 ±

 1
4.

0
0.

00
9

92
.3

 (
2.

9)
94

.4
 (

0.
6)

0.
8

 
1 

ho
ur

19
7.

5 
±

 2
7.

4
19

7.
0 

±
 2

6.
0

0.
9

18
8.

3 
(5

.1
)

19
7.

0 
(1

.1
)

0.
5

 
2 

ho
ur

17
4.

5 
±

 3
6.

8
17

8.
5 

±
 2

8.
3

0.
3

17
5.

0 
(4

.6
)

17
8.

4 
(1

.3
)

0.
5

 
3 

ho
ur

12
2.

5 
±

 4
2.

0
12

9.
7 

±
 3

7.
7

0.
1

12
9.

4 
(6

.5
)

12
8.

8 
(1

.7
)

0.
6

M
ea

n 
bl

oo
d 

su
ga

rs
 (

m
g/

dL
)

 
Fa

st
in

g
91

.8
 ±

 1
4.

3
90

.4
 ±

 1
0.

2
0.

4
89

.2
 (

1.
6)

90
.7

 (
0.

5)
0.

9

 
Po

st
pr

an
di

al
12

8.
6 

±
 1

5.
3

12
7.

3 
±

 1
3.

5
0.

4
12

7.
7 

(2
.5

)
12

7.
0 

(0
.6

)
0.

6

H
gA

1c
5.

9 
±

 0
.6

5.
9 

±
 0

.5
0.

9
5.

7 
(0

.1
)

5.
9 

(0
.1

)
0.

2

In
iti

al
 d

os
e 

of
 g

ly
bu

ri
de

 (
m

g)
2.

9 
±

 2
.6

2.
4 

±
 1

.5
0.

03
2.

9 
(0

.3
)

2.
4 

(0
.1

)
0.

1

G
es

ta
tio

na
l a

ge
 a

t i
ni

tia
tio

n
19

.4
 ±

 6
.1

31
.6

 ±
 2

.4
<

0.
00

1
21

.0
 (

1.
2)

31
.5

 (
0.

1)
<

.0
00

1

M
ed

ic
at

io
n 

at
 d

el
iv

er
y

 
N

on
e

0 
(0

)
9 

(1
.3

)
0%

1.
5%

 
G

ly
bu

ri
de

79
 (

73
.8

)
64

5 
(9

5.
4)

<
0.

00
1

72
.3

%
95

.6
%

<
0.

00
1

 
In

su
lin

28
 (

26
.2

)
22

 (
3.

3)
27

.7
%

3.
0%

G
ly

bu
ri

de
 d

os
e 

at
 d

el
iv

er
y 

(m
g)

8.
1 

±
 5

.2
4.

9 
±

 4
.3

<
0.

00
1

7.
4 

(0
.9

)
5.

0 
(0

.2
)

0.
01

A
ll 

va
ri

ab
le

s 
pr

es
en

te
d 

as
 m

ea
n 

(±
 s

ta
nd

ar
d 

de
vi

at
io

n)
 o

r 
n 

(p
er

ce
nt

).
 I

PT
W

 (
in

ve
rs

e 
pr

ob
ab

ili
ty

 o
f 

tr
ea

tm
en

t w
ei

gh
tin

g)
, G

A
 (

ge
st

at
io

na
l a

ge
),

 B
M

I 
(B

od
y 

M
as

s 
In

de
x)

, l
bs

 (
po

un
ds

),
 C

H
T

N
 (

ch
ro

ni
c 

hy
pe

rt
en

si
on

),
 G

C
T

 (
gl

uc
os

e 
ch

al
le

ng
e 

te
st

),
 O

G
T

T
 (

or
al

 g
lu

co
se

 to
le

ra
nc

e 
te

st
).

 V
ar

ia
bl

es
 w

ith
 in

co
m

pl
et

e 
da

ta
 a

re
 n

ot
ed

 w
ith

 th
e 

to
ta

l N
 a

va
ila

bl
e,

 o
th

er
w

is
e 

al
l d

at
a 

is
 c

om
pl

et
e.

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 19

Ta
b

le
 5

M
ed

ic
at

io
n 

us
e 

an
d 

pe
ri

na
ta

l o
ut

co
m

es
 in

 w
om

en
 d

ia
gn

os
ed

 w
ith

 G
D

M
 a

t l
es

s 
th

an
 2

4 
w

ee
ks

 c
om

pa
re

d 
to

 ≥
24

 w
ee

ks
 tr

ea
te

d 
w

ith
 g

ly
bu

ri
de

M
ea

su
re

G
ly

bu
ri

de
 T

re
at

m
en

t 
B

ef
or

e 
IP

T
W

G
ly

bu
ri

de
 T

re
at

m
en

t 
A

ft
er

 I
P

T
W

<2
4 

w
ee

ks
(n

=1
07

)
≥2

4 
w

ee
ks

(n
=6

76
)

<2
4 

w
ee

ks
(n

=8
2)

≥2
4 

w
ee

ks
(n

=6
19

)

n 
(%

)
n 

(%
)

p
Pe

rc
en

t
Pe

rc
en

t
p

M
ac

ro
so

m
ia

16
 (

15
.0

%
)

54
 (

8.
0%

)
0.

02
18

.8
%

9.
0%

0.
04

H
yp

er
te

ns
iv

e 
di

so
rd

er
s 

of
 p

re
gn

an
cy

22
 (

20
.6

%
)

11
0 

(1
6.

3%
)

0.
3

13
.1

%
17

.8
%

0.
3

Pr
et

er
m

 b
ir

th
26

 (
24

.5
%

)
86

 (
12

.7
%

)
0.

00
1

21
.3

%
13

.9
%

0.
2

N
eo

na
ta

l c
om

po
si

te
32

 (
30

.2
%

)
13

2 
(1

9.
6%

)
0.

01
23

.6
%

21
.1

%
0.

7

B
ir

th
 d

ef
ec

ts
3 

(2
.9

%
)

8 
(1

.2
%

)
0.

2 
(F

)
3.

5%
1.

3%
0.

3

A
ll 

va
ri

ab
le

s 
pr

es
en

te
d 

as
 m

ea
n 

(±
 s

ta
nd

ar
d 

de
vi

at
io

n)
, m

ed
ia

n 
(i

nt
er

qu
ar

til
e 

ra
ng

e)
, o

r 
n 

(p
er

ce
nt

).
 I

PT
W

 (
in

ve
rs

e 
pr

ob
ab

ili
ty

 o
f 

tr
ea

tm
en

t w
ei

gh
tin

g)
.

Diabetes Res Clin Pract. Author manuscript; available in PMC 2019 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Feghali et al. Page 20

Table 6

Logistic regression analysis of outcomes associated with diagnosis of gestational diabetes mellitus prior to 24 

weeks among women treated with glyburide

Measure Before IPTW After IPTW

OR
95% CI)

p OR
95% CI)

p

Macrosomia 2
(1.1, 3.7) 0.02 2.3

(1.1, 5.4) 0.04

Hypertensive disorders of pregnancy 1.3
(0.8, 2.2) 0.3 0.7

(0.4, 1.4) 0.3

Preterm birth 2.2
(1.4, 3.7) 0.02 1.7

(0.8, 3.4) 0.1

Neonatal composite morbidity 1.8
(1.1, 2.8) 0.01 1.2

(06, 2.3) 0.7

IPTW (inverse probability of treatment weighting), OR (odds ratio), CI (confidence interval). IPTW (inverse probability of treatment weighting)
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