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Abstract

Background: The prevalence of gestational diabetes mellitus (GDM) has been increasing globally, which has led to substantial impli-
cations for long-term maternal health including diabetes. The present study aimed to explore the rate of postpartum glucose screening
(PGS) of women with GDM based onWeChat management and explore factors affecting the rate of PGS and impaired glucose regulation
(IGR).Methods: In this prospective trial, GDM patients were enrolled in our WeChat platform groups. Demographic and medical data
were collected at the baseline surveys and follow-up visits. GDM patients were managed throughout their pregnancies via the WeChat
platform. We sent messages, involving multidisciplinary care, medical nutritional therapy, and glucose monitoring every three days in
the chat groups, and reminded them to go to the hospital to complete PGS. Questionnaires about PGS via the WeChat platform were
sent to those women who had delivered within 4 to 12 weeks postpartum. Answers to the questionnaires [understanding the necessity of
postpartum oral glucose tolerance testing (OGTT) screening, and the results of 42-day postpartumOGTT screening, as well as the reasons
for failing to finish postpartum screening, and the ways to get nutrition knowledge for GDM patients] were collected. Results: From 1
January 2016 to 31 August 2019, 490 participants were included in our WeChat groups, 375 of whom completed questionnaires. Among
the 375 participants, 277 (73.9%) had completed post-partum 75 g OGTT, 202 (72.9%) had normal glucose levels, and 75 (27.1%) had
impaired glucose regulation (IGR). Univariable logistic analysis and stepwise regression analysis demonstrated that a previous history of
GDMand cesarean delivery were the two variables influencing PGS (odds ratio (OR): 0.44, 95% confidence interval (95%CI): 0.20–0.94;
OR: 1.88, 95% CI: 1.04–3.39, respectively). Insulin treatment during pregnancy and cesarean delivery were found to have a significant
association with postpartum IGR (OR: 3.74, 95% CI: 1.97–7.08; OR: 1.83, 95% CI: 1.02–3.28, respectively). Conclusions: TheWeChat
messaging platform may be a useful tool to promote postpartum OGTT screening in women with GDM. Women who failed to return
for PGS were more likely to have prior GDM than those who returned for PGS. Women who had postpartum IGR were more likely to
use insulin treatment during pregnancy and more likely to deliver by cesarean delivery compared to those who had normal postpartum
glucose results. Clinical Trial Registration: The present study was registered at ClinicalTrials.gov Protocol Registration and Results
System https://classic.clinicaltrials.gov/ (No. NCT02893072).

Keywords: gestational diabetes mellitus (GDM); oral glucose tolerance test; postpartum period; WeChat platform; insulin treatment

1. Introduction

Gestational diabetes mellitus (GDM) is defined as any
degree of abnormal glucose results during pregnancy [1].
GDM is one of the most common medical complications of
pregnancy and it is increasing in prevalence globally, due
to the background of an increase in the rates of obesity in
women of reproductive age and rise in maternal age [2].
Women with a history of GDM have an increased risk of
developing impaired glucose regulation (IGR) [3,4]. Ap-
proximately 50% of women with GDM developed diabetes
within 5 years after their pregnancies [5]. Also, metabolic
syndrome and cardiovascular diseases are commonly re-
ported to be associated with GDM [6]. These long-term

outcomes not only threaten the health of women but also
increase the economic burden to the health care system.
Therefore, it imperative to systematically manage GDMpa-
tients and to identify, intervene, and prevent these patients
from developing a chronic disease.

The 6-week postpartum visit with a 75 g oral glu-
cose tolerance testing (OGTT) is crucial for the long-term
health of GDM women. Therefore, a plethora of clinical
practice guidelines recommend postpartum glucose screen-
ing [7–9]. In China, women who failed to pass the 75 g
OGTT postpartum (fasting ≥6.1 mmol/L, 30 min ≥11.1
mmol/L, 120 min ≥7.8 mmol/L) would be diagnosed with
diabetes [9]. Studies have found that certain interventions
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may increase the screening rate such as remindingGDMpa-
tients of the importance of the screening [10,11]. However,
the screening rate is still inadequate worldwide: 13.1% in
China and 40.85% in the USA [10,11]. New social me-
dia platforms have become a convenient, fast, interactive,
and extensive tool for information dissemination. The “In-
ternet healthcare” model is very suitable for China’s large
population and relative shortage of medical resources [12].
Smartphone applications promote a technological approach
to support patient self-management and enhance communi-
cation between clinicians and GDM patients in the com-
munity and secondary care settings. Currently, there are
more than 300,000 mobile health (mHealth) apps available
for a broad range of medical disorders [13]. The mHealth
apps for GDM are mainly used to record patient informa-
tion such as blood glucose readings or diet, provide generic
patient education or advice, and reduce adverse events by
providing medication along with appointment alerts [14].
WeChat platform is one of the most popular message and
social media apps in China, with registered accounts esti-
mated to be over 1.1 billion. The WeChat platform rolls
the functions of QQ, Facebook, Skype, and Instagram into
one source. It is free and easy to use, which can send mes-
sages such as text, voice, and photos, and can create group
chat, video conference, and location sharing. The charac-
teristics of the WeChat platform make it an ideal app for
GDM management. Previous studies have shown that the
WeChat platform provides a feasible, effective, and sus-
tainable management plan for chronic diseases such as ob-
structive pulmonary disease [15] and coronary artery dis-
ease [16]. The WeChat platform can deliver health text
and video, which may elevate patients’ health awareness.
Moreover, it also increases the efficacy of disease man-
agement when discharged from the hospital, which im-
proves prognosis. Therefore, we hypothesized that the
WeChat platform, which doctors could use to spread nu-
trition knowledge and remind GDM patients to be eval-
uated periodically, may help enhance the communication
between GDM patients and doctors, and may improve the
postpartum OGTT screening rate.

Research has shown that maternal age, body mass in-
dex (BMI), race/ethnicity, and family history are associated
with the prevalence of GDM and type 2 diabetes mellitus
(T2DM) [17]. This study aimed to (1) check the screen
rate of the WeChat platform management in GDM women;
(2) explore independent predictors of the completion rate
of postpartum OGTT, and postpartum IGR via the WeChat
platform management.

2. Materials and Methods
2.1 Study Design and Participants

In the single-site, prospective trial, we recruited pa-
tients diagnosed as GDM during 24 to 28 weeks gestation
from the Third Xiangya Hospital of Central South Univer-
sity, Changsha, China. Inclusion criteria included the di-

agnosis of GDM according to International Association of
Diabetes and Pregnancy Study Groups (IADPSG) criteria
[18], and ability to give informed consent. Exclusion crite-
ria were the diagnosis of diabetes prior to pregnancy, mul-
tiple gestation, and patients who were taking medications
known to influence glucose homeostasis prior to enroll-
ment. This study was approved by the Institutional Review
Boards of the Third Xiangya Hospital, Central South Uni-
versity (No: 2020-S262), China, and was also registered at
ClinicalTrials.gov Protocol Registration and Results Sys-
tem (No. NCT02893072). Written informed consent was
obtained from all participants before entering the trial.

2.2 Procedures

GDMpatients from 1 January 2016 to 31 August 2019
were enrolled in ourWeChat platform groups. The included
patients who joined our WeChat platform group were man-
aged by two researchers. Both researchers had undergone
systematic academic training, possessed rigorous scientific
research thinking and were qualified to organize drug clin-
ical trials. The researchers were responsible for collect-
ing the demographic data and clinical information at base-
line survey and follow-up visits via the WeChat platform
or face-to-face consultation in the outpatient department.
The GDM women who visited in outpatient department
would make an appointment with the obstetrics and physi-
cian on the same day. The individual participant data was
recorded independently by both researchers. GDM patients
were invited to the WeChat group on their first visit to the
clinical nutrition department. The researchers offered nu-
trition knowledge about GDM based on the WeChat plat-
form every three days following the establishment of the
chat group. The messages involve nutrition advice (such
as what is low glycemic index food, and how to prepare a
balanced diet etc.), the importance of postpartum screening
(such as the incidence of GDM progressing to diabetes mel-
litus (DM), the importance of postpartum screening to diag-
nose DM, and what should be done for early identification
of T2DM etc.), and multidisciplinary care (such as the orig-
inal video educating how to test fingertip blood glucose and
insulin injection procedure). We reminded them to go to the
hospital for the follow-up screening of postpartum OGTT
via the WeChat platform. For those patients who did not re-
spond to us on theWeChat platform, researchers sent them a
private message to make sure they received our message. In
January 2020, we identified participants who had delivered
within 4 to 12 weeks from the establishment of the database
at the patient’s first visit. In February 2020, a questionnaire
was sent via WeChat to those participants. The question-
naire included the maternal postpartum OGTT and postpar-
tum glucose results. In addition, medical documents such
as OGTT report sheets and prescriptions were delivered as
photos via WeChat, and the original data was persevered.
Pre-pregnancy body mass index (BMI) was calculated by
dividing pre-pregnancy weight in kilograms by the square
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Fig. 1. Flowchart. OGTT, oral glucose tolerance testing.

of height, and categorized as low, normal, and overweight
(<18.5, 18.5–23.9, and ≥24 kg/m2, respectively) [19,20].

We allocated participants who completed question-
naires into two groups: patients who completed OGTT
postpartum were included in group 1 and patients who did
not complete OGTT postpartum were included in group
2. Postpartum OGTT was defined as completion of the
OGTT between 4 and 12 weeks postpartum. We also al-
located participants who completed postpartum OGTT into
two groups: normal or abnormal glucose tolerance. The
collected data is presented in the flowchart (Fig. 1).

2.3 Postpartum OGTT

Postpartum OGTT means that GDM patients who had
delivered previously between 4 and 12 weeks finished a
standard oral 75 g glucose tolerance test. The diagnosis
of postpartum diabetes is based on the diagnostic criteria
established by the American Diabetes Association in 2016
[21]. Three situations (normal glucose tolerance (NGT),
impaired glucose tolerance (IGT), and DM) were recorded.
DM was diagnosed as fasting plasma glucose (FPG) ≥7.0

mmol/L, 2-hour plasma glucose (2 h-PG) ≥11.1 mmol/L,
or random plasma glucose level ≥11.1 mmol/L, or 1 of the
abnormal values along with 1 of of the classic symptoms of
hyperglycemia or hyperglycemic crisis. Impaired fasting
glucose (IFG) was diagnosed as FPG ≥5.6 mmol/L (<7.0
mmol/L), while IGT was diagnosed as a 2-hour plasma glu-
cose (2 h-PG) ≥7.8 mmol/L <11.1 mmol/L.

2.4 Statistical Analysis

This study was powered to detect the rate of postpar-
tum OGTT under the management of the WeChat platform.
With an expected standard deviation (SD) of 0.1 and an al-
lowable error of 0.01, we calculated that the sample size
necessary was 384 participants. We aimed to recruit 480
participants to account for a predicted approximate 20%
withdrawal rate.

The principal statistical analysis was for the primary
outcome of postpartum OGTT rate and for the secondary
outcomes of the normal rate of postpartum OGTT results,
factors influencing the obtaining the situation of postpar-
tum OGTT, and factors influencing abnormal postpartum
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glucose results. Missing data were assumed to be missing
at random. Where the missing values occurred at the base-
line visit, we used available data from the follow-up visit.
If the missing value occurred at the end of the study, we
used a last-observation-carried-forward rule. We imputed
missing data within a timed series using a mean imputation
rule.

All analyses were performed using Stata version 14.0
(Stata version 14.0, Stata Corp, College Station, TX, USA).
The individual participant data at baseline and follow-up
was entered independently by both researchers. The percent
agreement on the data entry between the two researchers
was 100%. The data was compared in the two groups in
which women did or did not receive postpartum glucose
screening using the two-tailed t test and the chi-square test.

Univariable logistic analysis and stepwise regression
analysis were used for the following outcomes: factors in-
fluencing the obtaining of postpartum OGTT and factors
influencing abnormal postpartum glucose results. We in-
cluded the demographic and clinical parameters as indepen-
dent variables and completion situation of the postpartum
OGTT screening status (or postpartum IGR) as dependent
variable. We then conducted univariable logistic analysis
and chose the variables whose p < 0.1 into the stepwise
logistic regression model. All tests were two-tailed and a
significance level of 0.05 was used for all hypothesis test-
ing.

3. Results
3.1 Maternal Demographic and Clinical Characteristics

A total of 490 patients participated in our project from
1 January 2016 to 31 August 2019. Three hundred and
seventy five completed our online questionnaire in Febru-
ary 2020 and were included in our analysis. The percent-
age of the participants in the years 2016, 2017, 2018, and
2019 were almost the same (22.5%, 26.1%, 25.3%, and
26.1%, respectively, p > 0.5) (Table 1). The overall me-
dian pre-pregnancy BMI of the subjects was 22.9 kg/m2

(ranging from 15.9 to 40.9 kg/m2) (Table 1). During the
pregnancy, 17.6% of patients received insulin treatment.
Among the 375 GDM patients, 53.3% had a cesarean sec-
tion (Supplementary Table 1). The percentage of pa-
tients who continued to breastfeed to at least 6 months
was 65.1%, and only 4.0% of the patients breastfed for
less than 4 weeks (Supplementary Table 1). Most of the
GDM patients (94.9%) understood the necessity of post-
partum OGTT screening. Slightly more that seventy three
percent (73.9%) of GDM patients completed postpartum
OGTT measurement. Most postpartum OGTT measure-
ment results were normal (72.9%). Among the patients who
had abnormal postpartum glucose results, most (92.0%) had
IGT or IFG, and only 8%were diagnosed with diabetes (Ta-
ble 2).

Table 1. Baseline characteristics of study participants.
Baseline of study participants n (%)

Maternal age (years)
<25 2/375 (0.5)
25∼30 65/375 (17.3)
30∼35 170/375 (45.3)
≥35 138/375 (36.8)

Participants numbers
In year 2016 84 (22.5%)
In year 2017 98 (26.1%)
In year 2018 95 (25.3%)
In year 2019 98 (26.1%)

Race
Han nationality 358/375 (95.5)
Others 17/375 (4.5)

Education level
High school degree or lower 63/375 (16.8)
College or bachelor’s degree 280/375 (74.7)
Master’s degree or above 32/375 (8.5)

Income (dollars/month per household)
<139 3/375 (0.8)
139∼417 15/375 (4.0)
417∼696 77/375 (20.5)
696∼1390 162/375 (43.2)
≥1390 118/375 (31.5)

Insurance
Have medical insurance 364/375 (97.1)
No medical insurance 11/375 (2.93)

Gravidity
Primigravida 135/375 (36.0)
Multigravida 240/375 (64.0)

Pregnancy methods this time
Natural conceive 359/375 (95.7)
Assisted reproductive technology 16/375 (4.3)

Medical history
No diseases 328/375 (87.5)
Polycystic ovary syndrome 37/375 (9.9)
Hyperlipidemia 11/375 (2.9)
Hypertension 4/375 (1.1)

Adverse pregnancy events
No diseases 123/375 (32.8)
Miscarriage 143/375 (38.1)
Macrosomia 33/375 (8.8)
Caesarean section 104/375 (27.7)
GDM 35/375 (9.3)
Stillbirth fetus 13/375 (3.5)

Family history of diabetes
Yes 82/375 (21.9)
No 293/375 (78.1)

Pre-pregnancy BMI (kg/m2) 22.9 (15.9–40.9)
Low (<18.5 kg/m2) 22/375 (5.9)
Normal (between 18.5 and 23.9 kg/m2) 245/375 (65.3)
High (≥24 kg/m2) 108/375 (28.8)

GDM, gestational diabetes mellitus; BMI, body mass index.
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Table 2. The findings from the questionnaire.
Findings from the questionnaire n (%)

Understand the necessity of postpartum OGTT screening
Yes 356/375 (94.9)
No 19/375 (5.1)

Finished postpartum OGTT screening
Yes 277/375 (73.9)
Yo 98/375 (26.1)

Results of 42-day postpartum OGTT screening
Normal 202/277 (72.9)
IGT or IFG 69/277 (24.9)
Diabetes 6/277 (2.2)

Reasons for not completing postpartum screening
People’s time was occupied by taking care of baby 39/98 (39.8)
People believed that glucose could return to normal after delivery 32/98 (32.7)
People had no symptoms 22/98 (22.5)
Waiting time was so long in hospital 20/98 (20.4)
Others 14/98 (14.3)

Ways to get nutrition knowledge for GDM patients
Obstetrician 24/375 (6.4)
Nutritionist 254/375 (67.7)
Network 85/375 (22.7)
Professional lecture 2/375 (0.5)
Others 10/375 (2.7)

OGTT, oral glucose tolerance testing; IGT, impaired glucose tolerance; IFG, impaired fasting glu-
cose.

3.2 Find Possible Factors Influencing the Completion
Rate of Postpartum OGTT

In order to assess predictors for those who were
screened for OGTT versus those who were not, question-
naire results were divided into group 1 (completed post-
partum OGTT) and group 2 (did not complete postpartum
OGTT). There were significant differences between the two
groups regarding parameters such as age, race, educational
level, gravidity, history of miscarriage, history of macroso-
mia, history of GDM, family history of diabetes, delivery
mode, and average household income (p< 0.001) (Table 3).
We included these parameters as independent variables and
the completion of postpartumOGTT as dependent variable.
We found that only two parameters “GDMhistory” and “de-
livery mode (cesarean section)” entered into the stepwise
logistic regression model, and the two variables were asso-
ciated with the completion of postpartumOGTT (odds ratio
(OR): 0.44, 95% confidence interval (95% CI): 0.20–0.94,
p = 0.03; OR: 1.88, 95% CI: 1.04–3.39, p = 0.04, respec-
tively) (Table 4).

3.3 Find Predictors for Abnormal Postpartum Glucose
Results

To assess predictors for those who had abnormal post-
partum glucose results, the questionnaire result for those
who had completed postpartum OGTT were divided into
group 1 (IGT or IFG or DM) and group 2 (normal glu-

cose results). There were significant differences between
the two groups regarding parameters such as age, history of
miscarriage, and delivery mode (p < 0.05) (Table 5). Dif-
ferent maternal demographics, obstetric, and clinical char-
acteristics were collected and were considered to predict
postpartum glucose results. We included the parameters as
independent variables and the postpartum OGTT results as
a dependent variable. We found that six parameters “na-
tionality”, “conception way”, “family history of diabetes”,
“insulin treatment during pregnancy”, “delivery mode” and
“ways of baby feeding” were entered into the stepwise lo-
gistic regression model, but only two variables “insulin
treatment during pregnancy” and “delivery mode (cesarean
section)” were associated with postpartum OGTT results
(OR: 3.74, 95% CI: 1.97–7.08, p < 0.001; OR: 1.83, 95%
CI: 1.02–3.28, p < 0.05, respectively) (Table 6).

4. Discussion
The prevalence of GDM has been increasing globally

including China. In Tianjin, a cosmopolitan city in North
China, the prevalence of GDM increased from 2.3% in 1999
to 8.1% in 2012 [4]. GDM has substantial implications
for long-term maternal health including a 13-fold increased
risk of GDM [22] in a subsequent pregnancy and a 10-fold
higher risk of developing DM later in life as compared to
those with normal glycemia level in pregnancy [3]. Given
the global prevalence of metabolic diseases, GDM man-
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Table 3. Baseline characteristics of those who completed postpartum OGTT (group 1) versus those who did not complete (group
2).

Group 1 [n (%)] Group 2 [n (%)] p

Age (years)
<35 169 (61.0) 68 (69.4) <0.001
≥35 108 (39.0) 30 (30.6)

Race
Han nationality 262 (94.6) 96 (98.0) <0.001
Other 15 (5.4) 2 (2.0)

Education level
High school degree or lower 46 (16.6) 17 (17.3) <0.001
College or bachelor’s degree 203 (73.3) 77 (78.6)
Master’s degree or above 28 (10.1) 4 (4.1)

Gravidity
Primigravida (%) 100 (36.1) 35 (35.7) <0.001
Multigravida (%) 177 (63.9) 63 (64.3)

History of miscarriage
Yes (%) 107 (38.6) 36 (36.7) <0.001
No (%) 170 (61.4) 62 (63.3)

History of macrosomia 177 63
Yes (%) 24 (13.6) 9 (14.3) <0.001
No (%) 153 (86.4) 54 (85.7)

History of GDM
Yes (%) 21 (11.9) 14 (22.2) <0.001
No (%) 156 (88.1) 49 (77.8)

Family history of diabetes
Yes (%) 60 (21.7) 22 (22.4) <0.001
No (%) 217 (78.3) 76 (77.6)

Pre-pregnancy weight (kg) 57.69 ± 5.24 58.00 ± 7.65 0.800
Pre-pregnancy BMI (kg/m2) 22.84 ± 2.09 22.93 ± 2.20 0.840
Delivery mode

Natural birth 123 (44.4) 52 (53.1) <0.001
Caesarean section 154 (55.6) 46 (46.9)

Average household income per capita
139 to 417 Dollars 12 (4.3) 6 (6.1) <0.001
417 to 696 Dollars 57 (20.6) 20 (20.4)
696 to 1390 Dollars 117 (42.2) 45 (45.9)
More than 1390 Dollars 91 (32.9) 27 (27.6)

agement should now shift to early postpartum prevention
strategies to reduce the progression of GDM toward type
2 diabetes and address long-term maternal metabolic risks.
Many clinical practice guidelines recommend screening for
blood glucose in the postpartum period [7,8]. Persistent hy-
perglycemia for the diagnosis of T2DM in the immediate
postpartum period (within 1–3 days) is uncommon. Thus,
delayed glucose testing is recommended to occur 4 to 12
weeks postpartum when IGT is detected in 17% to 23% of
women with antecedent GDM pregnancies. The National
Institute for Health and Care Excellence (NIHCE) endorses
FPG testing at 6 to 13 weeks postpartum. This has the
potential to increase the rate of missed diagnosis as up to
40% more women having T2DM using the 75 g OGTT as
compared with FPG alone. Thus, the NIHCE recommends

an abnormal screening FPG (≥6.0 mmol/L) should be fol-
lowed with a confirmatory test (second FPG, HbA1c, or
OGTT). As the progression to T2DM is partly attributed
to decreased insulin sensitivity and impaired beta-cell com-
pensation in women with a history of GDM, women with
GDM should receive continued follow-up if their glucose
levels were normal during the 6-week postpartum screen-
ing. The American Diabetes Association (ADA) recom-
mends diabetes testing every 1 to 3 years thereafter using
HbA1c, FPG, or OGTT utilizing nonpregnant thresholds
[23]. NIHCE echoes that womenwith increased postpartum
glucose levels that are not diagnostic of diabetes should un-
dergo annual testing, and advises annual HbA1c testing for
women diagnosed with GDM who have negative postnatal
diabetes screening [6].
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Table 4. Further logistic analysis exploring the predictors in those who completed postpartum OGTT.

Predictor variables
Univariable analysis Stepwise regression analysis

OR (95% CI) OR (95% CI) p value

Maternal age (≥35 years) 1.10 (0.60–2.03)
Nationality (minority) 1.57 (0.17–14.18)
Conception way (in-vitro fertilization) 2.26 (0.24–20.91)
BMI before pregnancy 0.85 (0.49–1.49)
Weight gain during pregnancy 0.97 (0.69–1.37)
History of GDM 0.42 (0.19–0.94) 0.44 (0.20–0.94) 0.03
History of macrosomia 0.80 (0.32–2.01)
Level of education 1.62 (0.89–2.95)
Average household income per capita 1.13 (0.79–1.64)
Family history of diabetes 1.26 (0.53–2.99)
Insurance 0.45 (0.05–4.40)
Insulin treatment during pregnancy 1.57 (0.63–3.90)
Delivery mode (caesarean section) 1.73 (0.91–3.28) 1.88 (1.04–3.39) 0.04
Gestational age at delivery 0.88 (0.32–2.47)
Ways of baby feeding (breast feeding) 0.91 (0.69–1.21)
OR, odds ratio; 95% CI, 95% confidence interval; GDM, gestational diabetes mellitus.

Major organizations have proposed that GDMpatients
complete postpartum OGTT screening at 4–12 weeks post-
partum as it is the most convenient evidence-based ap-
proach [9,23]. Ideally, all GDM patients need to undergo an
OGTT at their 6-week postpartum visit. Postpartum OGTT
screening has the potential to identify individuals with IGT
or IFG, which may be reversible [24]. Chang et al. [10]
found that only 282 (13.1%) of 2152 Chinese GDMpatients
completed glucose screening after delivery. Researchers
from USA found that 40.85% to 45% GDM patients fin-
ished postpartum glucose screening in the USA [11,25]. A
study from France showed that only 154 (38.1%) of 404
GDMpatients participated in the postpartumOGTT [26]. A
13-year Italian cohort study found that only 26.3% of GDM
women had a postpartum OGTT [27].

Many researchers are seeking ways to improve the
postpartum glucose screening rate following GDM. Carson
et al. [28] found that contacting patients proactively via
phone calls, or postal reminders increased the postpartum
testing rate from the average of 33% up to 60%. Another
study found that phone calls from nutritionists reminding
patients to attend postpartum visits increased postpartum
glucose test rates (36% vs. 17%) [29]. DIAMIND study of
Australia found that a short message service reminder sig-
nificantly increased the attendance for postpartum OGTT,
and mothers preferred to receive electronic reminders, par-
ticularly text messages, sent by the study team or their clin-
icians [30,31]. It was also shown to be effective for the
Kaiser Permanente Northwest (KPNW) GDM Care to use
electronic medical record data and an electronic system au-
tomated reminder call [32]. In our study, we used WeChat
as a platform to manage the follow-up issues for GDM pa-
tients. With the high usage rate of the WeChat platform in
China, almost all GDM women are likely to use it. Our

questionnaire distributed via the WeChat platform showed
that 94.9% of the GDM patients understood the necessity
of postpartum OGTT screening, and 73.9% of those were
screened for OGTT 4–12weeks after delivery. The percent-
age of postpartum glucose screening in our study was much
higher than the other Chinese study which showed that only
13.1% of GDM patients completed glucose screening after
delivery [18].

Stepwise logistic regression analysis showed that only
two parameters “GDM history” and “delivery mode (ce-
sarean section)” were significant. Women with a previ-
ous history of GDM were less likely to complete postpar-
tum OGTT than those who did not have GDM (OR: 3.74,
95%CI: 1.97–7.08), andwomenwho had a cesarean section
were more likely to return to the hospital to complete post-
partumOGTT than those with a vaginal delivery (OR: 1.83,
95% CI:1.02–3.28). It has been suggested that enhancing
education provided to women with a history of GDM may
improve postpartum OGTT screening rates. Our results are
similar to the findings recently published byHunt et al. [33]
who reported that women who failed to return for postpar-
tum glucose testing were more likely to report prior GDM.
However, in contrast to our results, the factors they iden-
tified as being associated with postpartum glucose testing
were public insurance [19], older age, nulliparity, higher
income or education [34], lower diagnostic glucose levels,
and not requiring insulin during pregnancy [33]. Different
ethnicities, and economic abilities of patients and inclusion
criteria of studies may lead to differences in the findings.

The other principal finding in our study was that those
who used insulin during pregnancy and those who had a
cesarean section had a higher rate of abnormal postpartum
OGTT results. This may be due to the fact that those who
used insulin treatment during pregnancy or had a cesarean
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Table 5. Characteristics of participants grouped according to postpartum glucose test results.
Variables Completed postpartum

OGTT (n = 277)
IFG/IGT/DM
(n = 75)

NGT (n =
202)

p value

Maternal age (years)
<35 169 (61.0) 38 (50.7) 131 (64.9) 0.030
≥ 35 108 (39.0) 37 (49.3) 71 (35.1)

Race
Han nationality 262 (94.6) 68 (90.7) 194 (96.0) 0.080
Other 15 (5.4) 7 (9.3) 8 (4.0)

Education level
High school degree or lower 46 (16.6) 14 (18.7) 32 (15.9) 0.880
College or bachelor’s degree 203 (73.3) 51 (68.0) 152 (75.2)
Master’s degree or above 28 (10.1) 10 (13.3) 18 (8.9)

Gravidity
Primigravida 100 (36.1) 20 (26.7) 80 (39.6) 0.040
Multigravida 177 (63.9) 55 (73.3) 122 (60.4)

History of miscarriage
Yes 107 (38.6) 38 (50.7) 69 (34.2) 0.010
No 170 (61.4) 37 (49.3) 133 (65.8)

History of macrosomia 177
Yes 24 (13.6) 6 (10.9) 18 (14.8) 0.490
No 153 (86.4) 49 (89.1) 104 (85.2)

History of GDM 177
Yes 21 (11.9) 9 (12.0) 12 (11.8) 0.960
No 156 (88.1) 66 (88.0) 90 (88.2)

Family history of diabetes
Yes 60 (21.7) 21 (28.0) 39 (19.3) 0.120
No 217 (78.3) 54 (72.0) 163 (80.7)

Delivery mode
Natural birth 123 (44.4) 23 (30.7) 100 (49.5) 0.005
Caesarean section 154 (55.6) 52 (69.3) 102 (50.5)

Average household income per capita
139 to 417 Dollars 12 (4.3) 3 (4.0) 9 (4.5) 0.220
417 to 696 Dollars 57 (20.6) 19 (25.3) 38 (18.8)
696 to 1390 Dollars 117 (42.2) 33 (44.0) 84 (41.6)
More than 1390 Dollars 91 (32.9) 20 (26.7) 71 (35.1)

NGT, normal glucose tolerance; IGT, impaired glucose tolerance; IFG, impaired fasting glucose; DM, diabetes
mellitus.

section had a higher glucose level during pregnancy, mak-
ing it more difficult to return to normal glucose levels after
delivery.

Our study did not use a control group to compare the
rate of postpartum blood glucose screening with and with-
outWeChat-basedmanagement. The source of nutrition ad-
vice provides limited information on the patient’s nutrition
knowledge. In addition, due to the limitation of experimen-
tal samples, our conclusions may not comprehensively re-
flect all situations, and further expansion of the sample size
is needed to promote the generalizability of the findings.
All participants received questionnaires to ask whether they
had completed their screening in the study. This part of
the study could also further increase screening rates inde-
pendently of the WeChat messaging, which may be a con-

founding factor. Follow-up via hospital records may avoid
this issue. Despite the limitations, our study also has no-
table strengths.

Considering the close relationship between GDM and
chronic diseases like T2DM, identifying and implement-
ing interventions to decrease the incidence of associated
health complications is a priority [6]. Previous study has
shown that breastfeeding, postpartum healthy dietary intake
and regular exercise can reduce progression to diabetes for
women with a history of GDM [6]. In a 10 years follow-
up observation, intensive lifestyle modifications along with
the use of metformin were found to reduce progression to
T2DM significantly [6]. Future studies should explore the
utility of social medial platforms for enhancing nutrition
knowledge and GDM management.
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Table 6. Multiple logistic regression for predicting postpartum glucose intolerance following GDM.

Predictor variables
Univariable analysis Stepwise regression analysis

OR (95% CI) OR (95% CI) p value

Maternal age (≥35 years) 1.03 (0.48–2.18)
Nationality (minority) 7.72 (1.13–52.83) NA
Conception way (in-vitro fertilization) 0.06 (0.01–0.67) NA
BMI before pregnancy 1.12 (0.37–3.35)
Weightgain during pregnancy 0.82 (0.54–1.25)
History of GDM 1.45 (0.49–4.28)
History of macrosomia 0.38 (0.11–1.37)
Level of education 0.63 (0.31–1.31)
Average household income per capita 0.73 (0.46–1.16)
Family history of diabetes 2.33 (0.89–6.08) NA
Insulin treatment during pregnancy 3.84 (1.51–9.73) 3.74 (1.97–7.08) <0.001
Delivery mode (caesarean section) 2.70 (1.19–6.13) 1.83 (1.02–3.28) 0.040
Gestational age at delivery 0.47 (0.16–1.43)
Ways of baby feeding (brest feeding) 0.73 (0.52–1.04) NA
OR, odds ratio; GDM, gestational diabetes mellitus; NA, not included in the stepwise regression
analysis.

5. Conclusions
The WeChat messaging platform may be a useful tool

to enhance postpartum OGTT screening among women
with GDM. Women who failed to return for postpartum
glucose screening (PGS) were more likely to report prior
GDM than women who returned for PGS. Women who had
postpartum IGR were more likely to use insulin treatment
during pregnancy and more likely to deliver by cesarean
section compared to women who had normal postpartum
glucose results.
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