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Abstract
Background:Gestational diabetes mellitus (GDM) brings health issues for both mothers and offspring, and GDM prevention is as
important as GDMmanagement. It was shown that a history of GDMwas significantly associated with a higher maternal risk for
GDM recurrence. The incidence of GDM recurrence was unclear because of the incidence of second-child was low before 2016 in
China. We aim to investigate the prevalence of GDM recurrence and its associated high-risk factors which may be useful for the
prediction of GDM recurrence in China.
Methods: A retrospective study was conducted which enrolled participants who underwent regular prenatal examination and
delivered twice in the same hospital of 18 research centers. All participantswere enrolled from January 2018 toOctober 2018,where
theydelivered the secondbabyduring thisperiod.Atotalof6204womenwereenrolled in this study, and1002womenwithahistoryof
GDMwere analyzed further. All participants enrolled in the study had an oral glucose tolerance test (OGTT) result at 24 to 28weeks
and were diagnosed as GDM in the first pregnancy according to the OGTT value (when any one of the following values is met or
exceeded to the 75-g OGTT: 0 h [fasting], ≥5.10 mmol/L; 1 h, ≥10.00 mmol/L; and 2 h, ≥8.50 mmol/L). The prevalence of GDM
recurrence and development of type 2 diabetes mellitus were calculated, and its related risk factors were analyzed.
Results: In 6204 participants, there are 1002 women (1002/6204, 16.15%) with a history of GDM and 5202 women (5202/6204,
83.85%) without a history of GDM. There are significant differences in age (32.43± 4.03 years vs. 33.00± 3.34 years vs.
32.19± 3.37 years, P< 0.001), pregnancy interval (4.06± 1.44 years vs. 3.52± 1.43 years vs. 3.38± 1.35 years, P= 0.004),
prepregnancy body mass index (BMI) (27.40± 4.62 kg/m2 vs. 23.50± 3.52 kg/m2 vs. 22.55± 3.47 kg/m2, P< 0.001), history of
delivered macrosomia (22.7% vs. 11.0% vs. 6.2%, P< 0.001) among the development of diabetes mellitus (DM), recurrence of
GDM, and normal women.Moreover, it seems so important in the degree of abnormal glucosemetabolism in the first pregnancy to
the recurrence of GDM and the development of DM. There are significant differences in OGTT levels of the first pregnancy such as
area under the curve of OGTT value (18.31± 1.90mmol/L vs. 16.27± 1.93mmol/L vs. 15.55± 1.92mmol/L, P< 0.001), OGTT
fasting value (5.43± 0.48mmol/L vs. 5.16± 0.49mmol/L vs. 5.02± 0.47mmol/L, P< 0.001), OGTT 1-hour value
(10.93± 1.34mmol/L vs. 9.69± 1.53mmol/L vs. 9.15± 1.58mmol/L, P< 0.001), OGTT 2-hour value (9.30± 1.66mmol/L
vs. 8.01± 1.32mmol/L vs. 7.79± 1.38mmol/L, P< 0.001), incidence of impaired fasting glucose (IFG) (fasting plasma glucose
≥5.6 mmol/L) (31.3% vs. 14.6% vs. 8.8%, P< 0.001), and incidence of two or more abnormal OGTT values (68.8% vs. 39.7%
vs. 23.9%, P< 0.001) among the three groups. Using multivariate analysis, the factors, such as age (1.07 [1.02–1.12], P= 0.006),
prepregnancy BMI (1.07 [1.02, 1.12], P= 0.003), and area under the curve of OGTT in the first pregnancy (1.14 [1.02, 1.26],
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P= 0.02), have an effect on maternal GDM recurrence; the factors, such as age (1.28 [1.01–1.61], P= 0.04), pre-pregnancy BMI
(1.26 [1.04, 1.53], P= 0.02), and area under the curve of OGTT in the first pregnancy (1.65 [1.04, 2.62], P= 0.03), have an effect
on maternal DM developed further.
Conclusions: The history of GDM was significantly associated with a higher maternal risk for GDM recurrence during follow-up
after the first pregnancy. The associated risk factors for GDM recurrence or development of DM include age, high pre-pregnancy
BMI, history of delivered macrosomia, the OGTT level in the first pregnancy, such as the high area under the curve of OGTT, IFG,
and two or more abnormal OGTT values. To prevent GDM recurrence, women with a history of GDM should do the
preconception counseling before preparing next pregnancy.
Keywords: Gestational diabetes mellitus; Recurrence; Risk factors; Multipara; Primipara
Introduction

With the aging of the population, urbanization, and
related dramatic changes toward sedentary lifestyle during
the past few decades, the prevalence of diabetes mellitus
(DM) has been growing rapidly worldwide. Gestational
DM (GDM) in both mother and infants has a high risk of
development of DM. GDM is one of the most common
pregnancy complications and is associated with a higher
risk of maternal morbidity and perinatal/neonatal mor-
bidity,[1-5] and it also has long-term consequences for both
the mothers and the offspring.[6-8] It has been reported
that the prevalence of GDM was 17.5% to 18.9%.[9,10]

Therefore, the prevention of GDM is particularly
important, as well as the standardized management of
GDM for DM prevention in adults.

After the second- and third-child policy was sequentially
liberalized, the incidence of high-risk women, such as
elder age, pre-pregnancy overweight or obesity, history of
GDM, has been increased, and the prevalence of GDM
would be increased. It has been proved that the history of
GDM was one of the risk factors of GDM and the
reported frequency of GDM recurrence ranges widely
from 30% to 84%,[11-15] depending on the different
population studies and the various diagnostic criteria
employed.[11-15] It is reported that the prevalence of
GDM recurrence was 43.75% to 55% in some local small
sample study in China.[16,17] The limited data were
correlated to the Chinese population because of the
implementation of the “one-child policy” in China. In
2011, all pregnant women were suggested to do oral
glucose tolerance test (OGTT), and the International
Association of Diabetes and Pregnancy Study Group
(IADPSG) criteria[18] were widely adopted for GDM
diagnosis in China. With the increasing number of
multiparas, the study of GDM recurrence and GDM
follow-up would become the research focus. It has been
reported that GDM was significantly associated with a
higher maternal risk for a disorder of glucose metabolism
during long-term follow-up after pregnancy in the
hyperglycemia and adverse pregnancy outcomes (HAPO)
Study in 2019.[1] However, it did not pay attention to
the recurrence of GDM in pregnant women with a history
of GDM.

This study examined predictors for recurrence of GDM
and development of DM at their next pregnancy in
China. Clinical outcomes of women with GDM at
the index as well as the subsequent pregnancies were
also compared. We aimed to determine the prevalence
of GDM recurrence and its related risk factors in China.
666
Methods

Ethical approval

The study was reviewed and approved by the Institutional
Review Board of Peking University First Hospital (2013
[572]). The informed consents were obtained from all the
participants.
Study population

A population-based retrospective cohort study was
conducted among women of reproductive age who
delivered twice in the same hospital from 18 medical
centers in this study between 2011 and 2018. Participants
were enrolled in our study, and clinical information was
collected including age, height, pre-pregnancy weight,
OGTT fasting, 1-hour and 2-hour value, gestational
interval, weight change between the first and second
pregnancy, gestational weeks at delivery, delivered mode,
birth weight, blood pressure, and pregnancy outcomes.
Women who were diagnosed DM before the first
pregnancy or did not do the OGTT during the first
pregnancy were excluded from the current study. It
compared the adverse pregnancy outcomes, such as GDM,
preterm birth (PTB), and macrosomia between multipara
and primipara, and the risk factors associated with the
probability of GDM recurrence, were analyzed.
Participants and recruitment

There are 18 medical centers (Peking University First
Hospital, Tianjin Central Maternity Hospital, Jinan
Maternity and Child Care Hospital, Fujian Maternity
and Child Care Hospital, Hubei Maternity and Child
Care Hospital, Dalian Maternity Hospital, The Third
Affiliated Hospital of Zhengzhou University, The First
Affiliated Hospital of Zhengzhou University, Shenzhen
Peking University Hospital, Tongji Hospital Affiliated of
Huazhong University of Science and Technology, Taiyuan
Maternity and Child Care Hospital, Qilu Hospital of
Shandong University, Kowloon Hospital of Suzhou
Affiliated to Shanghai Jiao Tong University, Affiliated
of Inner Mongolia Medical University, Hainan General
Hospital, The First Affiliated Hospital of Harbin Medical
Hospital, The Fourth Affiliated Hospital of Harbin
Medical Hospital, and Shunyi Hospital) in the current
study (all centers have been standardized trained by the
World Diabetes Foundation).

Participants who delivered the second-child from January
1, 2018 to December 31, 2018 were enrolled in our study.
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Figure 1: Flowchart of the participants Included in the study. GDM: Gestational diabetes mellitus; T2DM: Type 2 diabetes mellitus; IADPSG: International Association of Diabetes and
Pregnancy Study Group.
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Then, 6204 women without DM before the first
pregnancy were enrolled in this study. All participants
had done OGTT in the first pregnancy and delivered the
first time after 2011 because the “one-step of GDM
diagnostic method” and IADPSG criteria had been
adopted since 2011. The range of the gestational interval
was 1.0 to 7.1 years. The clinical information was
collected including age, height, pre-pregnancy weight,
OGTT fasting, 1-hour and 2-hour value, gestational
interval, weight change between the first and second
pregnancy, delivered weeks, delivered mode, birth weight,
blood pressure, etc. All participants had done the OGTT
at 24–28th gestational weeks, and the value of OGTTwas
collected to analyze and calculate the area under the curve
of OGTT. Detailed information on the study population
recruitment and derivation of the population used in the
final analysis are shown in Figure 1.

We compared the incidence of the pregnancy outcomes
such as GDM, PTB, andmacrosomia between the first and
the second pregnancy. The incidence of GDM is
significantly higher in multipara, and it is especially
higher in women with a history of GDM (48.9%). We
would assess the impact of risk factors on GDM
recurrence and early type 2 diabetes mellitus (T2DM)
onset in women with a history of GDM and search
strategies to prevent GDM recurrence.

Outcome measurement

Pre-pregnancybodymass index (BMI)was calculated as the
maternalweight inkilogramsdividedby theheight inmeters
squared (kg/m2). Overweight and obesity were determined
based on the BMI recommendations of the Group of China
ObesityTask Force of theChineseMinistry ofHealth[19] on
account of interracial differences: obese, BMI ≥28 kg/m2;
overweight, 24� BMI< 28 kg/m2; normal weig ht, 18.5�
BMI< 23.9 kg/m2; and underweight < 18.5 kg/m2.
667
Macrosomia is defined as newborn birth weight ≥4000 g.
PTB was defined as delivery at gestational age between
28 weeks and 42 weeks.
Ascertainment of GDM

All participants enrolled in the study had an OGTT result
at 24 to 28 weeks, and GDM was diagnosed according to
the OGTT value. GDM diagnosis can be made when any
one of the following values is met or exceeded the 75-g
OGTT: 0 h (fasting),≥ 5.10mmol/L; 1 h,≥10.00mmol/L;
and 2 h, ≥8.50 mmol/L.

Areaunder thecurveofOGTTis theareaof theOGTTvalue
in the graph and represents the degree of abnormal glucose
metabolism.Areaunder the curveofOGTT= 1/2 (OGTT0
h value + 2OGTT 1 h value + OGTT 2 h value) � 1 h
Ascertainment of T2DM

A diagnosis of DMwasmade when anyone’s value met the
following criteria[20,21]: (1) Glycated hemoglobin
(HbA1c) ≥6.5%; (2) fasting plasma glucose (FPG)
≥7.00 mmol/L; (3) 2-h plasma glucose ≥ 11.10 mmol/L
during a 75 g OGTT; (4) classic symptoms and a random
plasma glucose ≥11.1 mmol/L.

The group of T2DM includes women who developed
T2DM in the second pregnancy; the group of GDM
includes women who had recurrent GDM in the second
pregnancy; the non-GDM group includes women with a
normal value ofOGTT in the second pregnancy [Figure 1].
Statistical analysis

Baseline characteristics were presented as mean (standard
deviation) for continuous variables andnumber (percentage)
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for categorical variables. Paired samples t test or x2 test
were used to compare the differences between character-
istics in the first and second pregnancies. The x2 test or
one-way analysis of variance was used to compare the
distributions of baseline characteristics among three
groups (DM, GDM, and normal) among women with
GDM in the first pregnancy. Logistic regression models
were used to examine the risk factors of hyperglycemia
(GDM recurrence or early onset of DM) in the second
pregnancy among women with GDM in the first
pregnancy. We adjusted for various potential confound-
ing factors, including age, pre-pregnancy BMI, area
under the curve of OGTT in the first pregnancy, FPG
≥5.6 mmol/L in the first pregnancy, weight change
between the twice pregnancy, history of delivered
macrosomia, two or more abnormal OGTT value in
the first pregnancy, and pregnancy interval in the
multivariate model. All the statistical analyses were
conducted using SPSS 20.0 statistical software (SPSS Inc.,
Chicago, IL, USA). A two-sided P value < 0.05 indicated
statistically significant.
Results

Participants

In the current study, a total of 6204 women without DM
before the first pregnancy and who underwent completed
pregnancy outcome follow-up in 18 medical centers were
finally included in the primary analysis [Figure 1].

The baseline characteristics of the study population
between the first and second pregnancy are given in
Supplementary Table 1, http://links.lww.com/CM9/A967.
It showed that the age (31.91± 3.40 vs. 28.37± 3.22,
Table 1: Risk factors on GDM recurrence in women with history of GDM

Risk factors
D

(n=

Age at the first pregnancy 32.43
Age ≥35 years 7 (3
Pregnancy interval (years) 4.06
Pre-pregnancy BMI (kg/m2) 27.40
Pre-pregnancy BMI ≥ 28 kg/m2 7 (4
Pre-pregnancy BMI 24–28 kg/m2 6 (3
Area under the curve of OGTT in the first pregnancy 18.31
OGTT fasting value in the first pregnancy (mmol/L) 5.43
OGTT 1 h value in the first pregnancy (mmol/L) 10.93
OGTT 2 h value in the first pregnancy (mmol/L) 9.30
FPG ≥5.6 in the first pregnancy 5 (3
Two or more abnormal OGTT value in the first pregnancy 11 (
History of macrosomia (macrosomia of the first pregnancy) 5 (2
Weight gain between the two pregnancies (kg) 3.09
Birth weight of the second pregnancy (g) 3576
Delivered weeks (of the second pregnancy) 38.17
PTB 2 (
Macrosomia 3 (1

Data are shown as n (%), mean ± standard deviation. BMI: Body mass index;
diabetes mellitus; OGTT: Oral glucose tolerance test; PTB: Preterm birth.
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P< 0.001), the pre-pregnancy BMI (22.25± 3.26 vs.
21.58± 3.11, P< 0.001), area under the curve of OGTT
(13.41± 2.26 vs. 13.26± 2.12, P< 0.001), OGTT fasting
value (4.56± 0.50 vs. 4.53± 0.46, P< 0.001), OGTT
1 hour value (7.81± 1.67 vs. 7.72± 1.58, P< 0.001), and
OGTT 2-hour value (6.66± 1.31 vs. 6.57± 1.25,
P< 0.001) are higher in the second pregnancy. In addition,
the incidence of pre-pregnancy overweight (20.2% vs.
16.0%, P< 0.001) or obesity (5.4%vs. 3.5%, P< 0.001),
impaired fasting glucose (IFG) (FPG≥5.6mmol/L) (2.8%
vs. 2.1%, P< 0.001), and two or more abnormal OGTT
value (7.5% vs. 5.5%, P< 0.001) of the first pregnancy
women was higher in multipara. There is also significant
difference in birth weight (3342± 468 vs. 3372± 453,
P< 0.001) and delivered weeks (39.09± 1.55 vs.
38.66± 1.42, P< 0.001) between the first and second
pregnancy, and it does not have clinical significance. It has
been proved that the incidence of GDM (21.4% vs. 16.2%,
P< 0.001), PTB (5.2% vs. 4.8%, P< 0.001) and macro-
somia (7.6% vs. 7.3%, P< 0.001) is higher in the second
pregnancy, especially GDM.

Overall, in 6204 participants, there were 1002 (1002/
6204, 16.15%) women with a history of GDM and 5202
(5202/6204, 83.85%) women did not [Table 1]. There
were 490 women diagnosed as GDMwho had a history of
GDM and 837 women did not. The incidence of GDM
(48.90% vs. 16.09%, odds ratio 5.21, 95% confidence
interval [4.50–6.02], P< 0.001) in women with a history
of GDM was significantly higher than that in women
without a history of GDM. Moreover, there were 23
women (23/1002, 2.30%) who developed DM before the
second pregnancy with a history of GDM. It has been
proved that the history of GDM is one of the most
important risk factors for GDM in multipara. The risk
.

M
23)

GDM in 2nd pregnancy
(n= 190)

Normal in 2nd pregnancy
(n= 489) P value

± 4.03 33.00± 3.34 32.19± 3.37 0.001
0.4) 140 (28.6) 113 (23.1) 0.130
± 1.44 3.52± 1.43 3.38± 1.35 0.040
± 4.62 23.50± 3.52 22.55± 3.47 <0.001
3.8) 42 (9.6) 28 (6.8) <0.001
7.5) 140 (32.0) 92 (22.3)
± 1.90 16.27± 1.93 15.55± 1.92 <0.001
± 0.48 5.16± 0.49 5.02± 0.47 <0.001
± 1.34 9.69± 1.53 9.15± 1.58 <0.001
± 1.66 8.01± 1.32 7.79± 1.38 <0.001
1.3) 67 (14.6) 40 (8.8) 0.003
68.8) 182 (39.7) 109 (23.9) <0.001
2.7) 53 (11.0) 30 (6.2) 0.003
± 6.19 1.64± 6.49 1.32± 6.46 0.510
± 579 3410± 518 3402± 455 0.250
± 1.21 38.52± 1.66 38.58± 1.43 0.420
8.7) 38 (7.8) 26 (5.3) 0.280
3.0) 51 (10.4) 41 (8.4) 0.470

DM: Diabetes mellitus; FPG: Fasting plasma glucose; GDM: Gestational
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Table 2: Multiple-factor analysis of GDM recurrence in women with history of GDM.

Risk factors

GDM DM

Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis

OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

Age 1.08 (1.04, 1.12) <0.001 1.07 (1.02, 1.12) 0.006 1.02 (0.90, 1.15) 0.740 1.28 (1.01, 1.61) 0.040
Pre-pregnancy BMI 1.08 (1.04, 1.13) <0.001 1.07 (1.02, 1.12) 0.006 1.29 (1.15, 1.43) <0.001 1.26 (1.04, 1.53) 0.020
Area under the curve of

OGTT in the first
pregnancy

1.22 (1.14, 1.31) <0.001 1.14 (1.02, 1.26) 0.020 2.13 (1.54, 2.93) <0.001 1.65 (1.04, 2.62) 0.030

IFG (FPG ≥5.6) in the first
pregnancy

1.77 (1.17, 2.68) 0.007 1.28 (0.79, 2.06) 0.310 4.69 (1.55, 14.18) 0.006 1.43 (0.24, 8.60) 0.690

Two or more abnormal
OGTT value in the first
pregnancy

2.09 (1.57, 2.78) <0.001 1.28 (0.84, 1.96) 0.250 7.00 (2.38, 20.60) <0.001 3.49 (0.48, 25.18) 0.220

History of macrosomia 1.85 (1.16, 2.95) 0.010 1.64 (0.95, 2.83) 0.080 4.42 (1.53, 12.81) 0.006 – –

Weight change between
twice pregnancy

1.01 (0.99, 1.03) 0.480 1.01 (0.98, 1.03) 0.700 1.04 (0.97, 1.12) 0.310 1.00 (0.91, 1.11) 0.960

Gestational interval 1.07 (0.98, 1.17) 0.140 1.02 (0.91, 1.14) 0.790 1.41 (1.05, 1.88) 0.020 1.56 (0.93, 2.61) 0.090

BMI: Body mass index; CI: Confidence interval; DM: Diabetes mellitus; FPG: Fasting plasma glucose; GDM: Gestational diabetes mellitus; OGTT:
Oral glucose tolerance test; OR: Odds ratio.
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factors of GDM recurrence would be analyzed further in
the current study.

GDM recurrence and its related risk factors

Relevant factors for GDM recurrence are shown in
Table 1. The multipara with a history of GDM was
grouped into group DM, group GDM, and group
normal according to the status of glucose metabolism
after the first pregnancy. There are significant differences
in age (32.43± 4.03 years vs. 33.00± 3.34 years vs.
32.19± 3.37 years, P< 0.001), pregnancy interval
(4.06± 1.44 years vs. 3.52± 1.43 years vs.
3.38± 1.35 years, P= 0.04), pre-pregnancy BMI
(27.40± 4.62 kg/m2 vs. 23.50± 3.52 kg/m2 vs. 22.55±
3.47 kg/m2, P< 0.001), history of macrosomia (22.7% vs.
11.0% vs. 6.2%, P= 0.003) in the DM, GDM, and
normal groups. Moreover, it seems more important in the
OGTT levels of the first pregnancy, such as area under
the curve of OGTT value (18.31± 1.90mmol/L vs.
16.27± 1.93mmol/L vs. 15.55± 1.92mmol/L, P< 0.001),
OGTT fasting value (5.43± 0.48mmol/L vs. 5.16±
0.49mmol/L vs. 5.02± 0.47mmol/L, P< 0.001), OGTT 1-
hour value (10.93± 1.34mmol/L vs. 9.69± 1.53mmol/L vs.
9.15± 1.58mmol/L, P< 0.001), OGTT 2-hour value
(9.30± 1.66mmol/L vs. 8.01± 1.32mmol/L vs. 7.79±
1.38mmol/L, P< 0.001), incidence of IFG (FPG≥
5.6mmol/L) (31.3% vs. 14.6% vs. 8.8%, P= 0.003), and
incidence of two ormore abnormalOGTT values (68.8% vs.
39.7% vs. 23.9%, P< 0.001) among them to predict GDM
recurrence or DM.

However, there was no difference in weight change
between the two pregnancies (3.09± 6.19 vs. 1.64± 6.49
vs. 1.32± 6.46, P= 0.51). There are also differences in
pregnancy outcomes such as PTB (8.7% vs. 7.7% vs.
5.3%) and macrosomia (13.0% vs. 10.4% vs. 8.4%), but
it is not significant.

Risk factors of GDM recurrence and early DM onset
following a GDM pregnancy

In the further analysis [Table 2], compared with glucose
metabolism in normal women, there are some high-risk
669
factors of GDM recurrence or early DM onset during the
second pregnancy. In univariate analysis, the risk factors,
such as age (1.33 [1.00, 1.77], P= 0.05), pre-pregnancy
BMI (1.08 [1.04, 1.13], P< 0.001), area under the curve
of OGTT in the first pregnancy (1.22 [1.14–1.31],
P< 0.001), IFG in the first pregnancy (1.77 [1.17–
2.68], P= 0.007), two or more abnormal OGTT value
in the first pregnancy (2.09 [1.57–2.78], P< 0.001), and
history of delivered macrosomia (1.85 [1.16–2.95],
P= 0.01), are different significantly to GDM recurrence.
To early DM onset, it is different in pre-pregnancy BMI
(1.29 [1.15, 1.43], P< 0.001), area under the curve of
OGTT in the first pregnancy (2.13 [1.54–2.93],
P< 0.001), IFG in the first pregnancy (4.69 [1.55–
14.18], P= 0.006), two or more abnormal OGTT value
in the first pregnancy (7.00 [2.38–20.60], P< 0.001),
history of delivered macrosomia (4.42 [1.53–12.81],
P= 0.006), and gestational interval (1.41 [1.05–1.88],
P= 0.02).

Using multivariate analysis, the factors, such as age (1.07
[1.02–1.12], P= 0.006), pre-pregnancy BMI (1.07 [1.02,
1.12], P= 0.003), and area under the curve of OGTT in
the first pregnancy (1.14 [1.02, 1.26], P= 0.02), have an
effect on maternal GDM recurrence; the factors, such as
age (1.28 [1.01–1.61], P= 0.04), pre-pregnancy BMI
(1.26 [1.04, 1.53], P= 0.02), and area under the curve of
OGTT in the first pregnancy (1.65 [1.04, 2.62], P= 0.03),
have an effect on maternal DM developed further.
Discussion

Women with GDM have a higher chance of developing
type 2 diabetes, the burden of which is also increasing in
China. It has been reported that GDM was significantly
associated with a higher maternal risk for a disorder of
glucose metabolism during long-term follow-up after
pregnancy by the HAPO study.[1] However, after the
second-child policy was fully liberalized in China, the rate
of GDM recurrence may be a more important problem in
the GDM follow-up study. Given that most of the risk
factors for GDM persist or become worse in subsequent
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pregnancies, it is not surprising that GDM has a high
recurrence rate.[22] In the current study, the rate of GDM
recurrence was 48.90%, which is significantly higher than
that of women without a history of GDM. Therefore, the
history of GDM is one of the most important risk factors
for GDM in multipara.

Meanwhile, it is particularly important to reduce the risk
of adverse pregnancy outcomes as the proportion of high-
risk pregnant women, such as advanced age, obesity, and
history of GDM, was further increased. In the current
study, the incidence of adverse pregnancy outcomes, such
as GDM, PTB, and macrosomia, is higher in multipara,
especially GDM. GDM prevention, especially in women
with a history of GDM, is particularly important to
improve pregnancy outcomes in multipara.

It is the fact that a wide range of GDM recurrence rates
have been reported [11] in various studies. The rate is
48.90% in our study, which is similar to that of the other
studies in China.[16,17] Clinically, identifying women who
aremore likely to haveGDM recurrencemay be important
in planning future pregnancies. It has been reported that
the risk factors include ethnic characteristics of the first
pregnancy (maternal age, BMI, weight gain during
pregnancy, insulin use, glucose levels, fetal weight, or
history of macrosomia) and the characteristics of the
second pregnancy (BMI, weight gain during pregnancy,
gestational interval, and weight retention).[11,23-25]

It is suggested to have the preconception counseling for
women with a history of GDM before they planned
subsequent pregnancy. It should carefully assess the effect
of the first pregnancy status on the subsequent pregnan-
cy. In our study, we found that the risk factors, such as
age, pre-pregnancy BMI, area under the curve of OGTT
in the first pregnancy, had the greatest effect on GDM
recurrence and early DM onset. Women with a history of
GDM should do their best to lose weight to a normal pre-
pregnancy BMI. It was found other risk factors of GDM
recurrence including FPG≥5.6 mmol/L in the first
pregnancy, history of macrosomia, two or more abnor-
mal OGTT value in the first pregnancy, and pregnancy
interval in this study. For the high-risk women, lifestyle
management should be suggested to prevent GDM
recurrence. It is supposed that the glycemic control
status might be not very well in most women with a
history of macrosomia, and it had an effect on the infant.
Therefore, their lifestyle postpartum may be not better
than pregnancy, and the risk of GDM recurrence would
be increased in the subsequent pregnancy. International
Federation of Obstetrics and Gynecology suggested that
GDM women should be advised repeatedly during
pregnancy to continue the same healthy lifestyle after
delivery to reduce the risk of future obesity, T2DM, and
cardiovascular diseases.[19]

Meanwhile, the prevalence of DM has risen dramatically
as the economy and lifestyles of people have changed in
China over recent decades.[3] It has been reported that
GDM women had an increased risk (relative risk =
7.43)[26] of developing type 2 diabetes compared with
those normoglycemic women. The incidence of early onset
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of DM in our study is also lower than that of the
systematic review of Kim et al,[27] which has showed that
the cumulative incidence of diabetes ranged from 2.6% to
over 70% in studies. Its reasonmay be that all participants
have done OGTT and DM women before the first
pregnancy have been excluded.

However, it has been reported[3] that the awareness rate of
DM status among reproductive-aged women was ex-
tremely low, and the management of DM remained
unsatisfactory, even in patients who are aware of their DM
status. Preconception counseling to the history of GDM is
one of the most important aspects to prevent GDM
recurrence, improvematernal and neonatal outcomes, and
reduce the maternal and neonatal risk of DM.

To our knowledge, this is the first and largest population-
based study to investigate the GDM recurrent rate and its
associated risk factors in China. It would be valuable to
explore the GDM recurrent prevention strategies. How-
ever, some limitations should be mentioned. The follow-
up time since the first pregnancy is up to 7 years, which is
relatively short. Continuation of following up the women
is ongoing.
Conclusions

The increasing prevalence of gestational diabetes has
become a huge burden after the second-child policy was
fully liberalized in China. GDM brings health issues for
both mothers and offspring, and GDM prevention is as
important as GDM management. History of GDM was
significantly associated with a higher maternal risk for
GDM recurrence during follow-up after the first pregnan-
cy. The associated risk factors for GDM recurrence or
early onset of DM include age, high pre-pregnancy BMI,
history of macrosomia, and the characteristics of the
glucose metabolism in the first pregnancy (such as high
area under the curve of OGTT, IFG, and two or more
abnormal OGTT value). To prevent GDM recurrence,
women with a history of GDM should do the preconcep-
tion counseling before preparing next pregnancy. GDM
women should be suggested to keep healthy lifestyle,
especially those with a second-child plan.
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