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Abstract: Objective: To determine the effects of WeChat platform-based nursing intervention on the disease control
and pregnancy outcomes of patients with gestational diabetes mellitus (GDM). Methods: A total of 112 patients
with GDM treated in our hospital from December 2018 to December 2020 were enrolled, and their clinical data
were retrospectively analysed. Among them, 61 pregnant women were given routine nursing as the control group
(Con group), and the other 51 were given WeChat platform-based interactive continuous nursing intervention as the
observation group (Obs group). The blood glucose (BG) of the two groups before and after nursing was compared,
and their self-management level and nursing satisfaction were evaluated. The maternal and infant outcomes of the
two groups were also compared. Results: Before nursing, BG and glycosylated hemoglobin (HbA1c) levels in the two
groups were comparatively high, without notable difference between the two groups (P>0.05); after nursing, the
levels of fasting blood glucose, 2 hour postprandial blood glucose (2h-PG), and HbA1c in the Obs group decreased
significantly, and were significantly lower than those in the Con group (P<0.05). Additionally, the two groups were
similar in self-management level scores before nursing (P>0.05), while after nursing, the scores of diet management, exercise management, BG monitoring management and foot care management in the Obs group increased
and were significantly higher than those in the Con group (P<0.05). The Obs group expressed significantly higher
nursing satisfaction than the Con group (χ2=6.078, P<0.05). The total incidence of adverse pregnancy outcome in
Obs group was lower than that in Con group (χ2-5.566, P<0.05). According to the analysis of risk factors, older age,
pre-pregnancy BMI ≥24 kg/m2, and history of diabetes mellitus were independent risk factors for adverse pregnancy
outcomes of pregnant women, while WeChat platform-based interactive continuous nursing was a protective factor
against adverse pregnancy outcome (P<0.05). Conclusion: WeChat platform-based interactive continuous nursing
intervention can help patients master comprehensive self-management skills to achieve good control of GDM, improve their satisfaction toward nursing and lower the risk of adverse outcome.
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Introduction
Gestational diabetes mellitus (GDM) is a common clinical disease of pregnant women [1].
Pregnant women suffer hyperglycemia during
pregnancy because of glucose intolerance and
abnormal glucose tolerance, and thus have
obvious symptoms of diabetes mellitus (DM)
[2]. According to statistics, at present, GDM
shows a global incidence of over 14%, with
notable influences on pregnant women and
infants, and it is predicted that the number of
GDM patients will reach 550 million in 2030

[3]. As the economy develops, Chinese people
are enjoying a constantly improving living standard, and thus the body mass index (BMI) of
pregnant women is much higher than before
[4]. In addition, with the opening of China’s
three-child policy, the number of pregnant
women at advanced maternal age is gradually
growing, which is accompanied by a growing
incidence of GDM. The high incidence of GDM
will bring about an increase of medical expenses, long-run susceptibility to type 2 DM, and
adverse pregnancy outcomes, so it is a global
public health problem [5].

WeChat in nursing for gestational diabetes mellitus
There are various clinical treatments for GDM.
In clinical practice, insulin hypoglycemic therapy is primarily applied for GDM, which can regulate the blood glucose (BG) to a certain
extent, but the effect of its single application is
unsatisfactory, and education management is
required [6]. The occurrence of GDM is strongly
related to the diet of pregnant women during
pregnancy, and intensive dietary guidance and
health education can effectively improve the
pregnancy outcome of women with GDM [7].
However, the mode of routine health education
during pregnancy is simple, and there are some
shortcomings in carrying out health education
through manual education and distribution of
brochures and other related methods, such as
poor timeliness and poor communication experience.
Over the past few years, with the rapid development of the Internet and the popularity of smart
phones, various ways of knowledge transmission, including videos and live streaming, have
gradually become popular and efficient learning platforms, with the advantages of simple
and fast communication and efficient access to
information [8]. According to the results of 42nd
China Internet Report, the number of internet
users in China has reached 829 million as of
December 2018, of which 47.3% are female
users and 26.8% of the internet users fall into
the age group of 20-39 years old, with 98.6% of
the mobile internet usage rate, and 27.3 hours
of weekly internet usage on average [9].
In the medical field, internet can convey knowledge to pregnant women more intuitively, simply and vividly, and it is convenient for pregnant
women to use, which helps to improve their
learning, and communication between doctors
and patients [10]. As a modern communication
tool, WeChat can transmit information to people in the form of text, video, and pictures. It
has the advantages of being easy to use, high
privacy, and wide application [11]. The purpose
of this study was to determine the impact of
WeChat platform-based nursing intervention
on the disease severity and maternal and infant
prognosis of GDM patients.
Methods and data
Clinical data
A total of 112 patients with GDM treated in our
hospital during December 2019 and December
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2021 were enrolled, and their clinical data
were retrospectively analysed. Among them, 61
pregnant women were given routine nursing as
the control group (Con group) and the other
51 were given WeChat platform-based interactive continuous nursing intervention as the
observation group (Obs group). This study was
performed with permission from the Medical Ethics Committee of our hospital (Ethics
Approval number: LL2019 (Review) 084A (approve)).
Inclusion and exclusion criteria
Inclusion criteria: Pregnant women confirmed
to have GDM through clinical diagnosis; pregnant women who were examined and delivered in our hospital during this time; pregnant
women with good cognitive, understanding
and communication skills, and normal ability
of WeChat use for communication; pregnant
women with singleton pregnancy; and those
who provided a signature on informed consent
forms after being apprised of the study.
Exclusion criteria: pregnant women comorbid
with tumor, pregnancy-induced hypertension,
kidney disease or thyroid disease; pregnant
women with pre-pregnancy DM; pregnant women with alcohol or tobacco addiction; patients
with other complications during pregnancy; and
pregnant women with mental illness, speech
disorder or cognitive impairment.
Intervention plan
The Con group was given routine nursing. The
nursing staff were arranged to strengthen the
monitoring of pregnant women’s BG, educate
and inform them of the pathogenesis and harm
of GDM to improve their understanding. Timely
admission education was provided to make
pregnant women familiar with the hospital environment and responsible nurses to help them
build trust and eliminate strangeness and
cooperate with nurses in various degrees. The
nursing staff were told to guide the pregnant
women’s diet to help them have a reasonably
mixed diet under the premise of controlling the
excessive intake of sugar and fat, and to require
them to exercise properly. Pregnant women
who need medication must be informed of the
dosage and usage of medication, and close
attention should be paid 30 minutes after medication to avoid adverse events. Finally, pregAm J Transl Res 2022;14(5):3143-3153
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nant women were required to regularly cooperate with birth check-ups and medical staff.
The Obs group was given WeChat platformbased interactive continuous nursing additionally (Table 1) on the basis of nursing to the Con
group.

Counted data were compared by the χ2 test.
The receiver operating characteristic (ROC)
curves were drawn to analyze the predictive
value of meaningful indexes in multivariate
logistic regression in forecasting adverse outcomes of pregnant women. P<0.05 suggested
a significant difference.

Outcome measures

Results

Primary outcome measures: The BG level (fasting blood glucose (FPG), 2 hour postprandial
blood glucose (2h-PG), and glycosylated hemoglobin (HbA1c), and BG control) of pregnant
women before and after intervention (1 day
before delivery) was evaluated; the two groups
were compared in maternal and infant outcomes. Logistics regression was adopted for
analyzing the risk factors of adverse outcomes
(premature delivery, postpartum hemorrhage,
macrosomia and neonatal asphyxia).

Comparison of baseline data

Secondary outcome measures: The negative
emotional changes of pregnant women before
and after intervention were evaluated by the
self-rating anxiety scale (SAS) [12] and self-rating depression scale (SDS) [13].
A total of 40 questions were scored, with a
total rough score of 1-4 for each question. The
rough score * 1.25 = standard score. A total
score less than 50 indicates normal anxiety/
depression; a total score of 50-60 indicates
mild anxiety/depression; a total score of 6170 points indicates moderate anxiety/depression; a total score over 70 points indicates
severe anxiety/depression. A higher score indicates more severe anxiety/depression. The
Self-Management Ability Questionnaire for
Gestational Diabetes Mellitus Patients (SMQGDM) [14] was adopted to evaluate and compare the self-management level between the
two groups. The nursing satisfaction of the
two groups was compared and evaluated by
Newcastle Nursing satisfaction scale (NSNS)
[15]. The delivery mode and baseline data of
the two groups were also evaluated.
Statistical analyses
SPSS 20.0 was adopted for data processing.
Measured data were compared by the t test.
Inter-group comparison was conducted by the
independent-samples T test, while intra-group
comparison was conducted by the paired t test.
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According to comparison, the two groups were
not significantly different in age, BMI, previous
medical history, pregnancy length, education
level, occupation or per capita monthly household income (all P>0.05, Table 2).
Comparison of BG control
After the intervention, the levels of serum FPG,
2h-PG, and HbA1c in both groups decreased
significantly (P<0.05), with significantly lower
levels in the Obs group than in the Con group
(P<0.05, Figure 1), which indicated that the
scheme for the Obs group can greatly contribute to controlling BG in pregnant women.
Comparison of negative emotions
The negative emotions of the two groups after intervention were evaluated. The analysis
revealed that the SAS and SDS scores of the
two groups decreased significantly after the
intervention (P<0.05), with significantly lower
SAS and SDS scores in the Obs group than in
the Con group (P<0.05, Figure 2), which indicated that the scheme for the Obs group could
substantially alleviate the negative emotions in
pregnant women.
Comparison of self-management level score
The SMQGDM was adopted to evaluate and
compare the self-management level of pregnant women before and after intervention. Analysis showed that after the intervention, the
scores of mastry of disease-associated knowledge, management methods and behaviors,
attitudes and beliefs, and social support of
both groups increased significantly (P<0.05),
with higher scores in the Obs group than in the
Con group (P<0.05, Figure 3), suggesting that
the scheme for the Obs group can improve the
self-management ability of pregnant women.

Am J Transl Res 2022;14(5):3143-3153

WeChat in nursing for gestational diabetes mellitus
Table 1. WeChat-based interactive continuous nursing plan
Step
Team setup

Mode
A continuous nursing group with integration of medical care was set up, including attending
physician, head nurse, nursing staff, etc. All of them learned the methods of integration of
medical care, continuous nursing and WeChat interaction. The attending physician evaluated
the condition of pregnant women and formulated a corresponding treatment plan; the head
nurse coordinated nursing staff to carry out nursing work, held regular meetings for summarization; the medical staff jointly discussed the nursing problems of pregnant women and made
corresponding suggestions.
Disease
The hospital conducted routine physical examination for pregnant women. On the night after
assessment
the examination results came out, the doctor informed the pregnant women of the specific
examination results through telephone and required them to come to the hospital to have
physical re-examination to further clarify their disease. The pregnant women were guided to
the nutrition department first when they came to the hospital for medical treatment, and the
nutrition doctor would give specific guidance on the nutritional status of the pregnant women.
Then the obstetrics department would issue a BG monitoring form for the pregnant women,
and they were required to monitor their BG according to the contents of the form. In order to
urge pregnant women to seriously complete daily BG monitoring and realize the necessity of
it, nursing staff called back to them from time to time to ask about their BG and told them to
remember to complete BG monitoring. Pregnant women could send the BG monitoring form to
nursing staff by WeChat, and nursing staff would give the form to doctors who would evaluate
the results of the form, summarize the progress of pregnant women’s illness and give corresponding suggestions. The nursing staff would give timely feedback to pregnant women.
Psychological
Nursing staff were made to understand the disease development and psychological status
guidance
of pregnant women, monitor the changes of their BG, take insulin treatment in the case of
any abnormality, increase communication with pregnant women, explain to them the selfprotection skills of diseases and matters needing attention in childbirth, conduct psychological
counselling in time when pregnant women have negative emotions to relieve their anxiety and
increase their treatment compliance. The diet plan for pregnant women was jointly formulated
by nursing doctors and dieticians to ensure nutrition balance.
WeChat
A WeChat group was established, with which nursing staff published GDM-related knowledge
platform-based from time to time and encouraged pregnant women to share their good self-control experience
interactive plan in the group. The staff regularly summarized and answered the questions of pregnant women
in the group every day and provided encouragement. The staff also conducted one-to-one
WeChat guidance three times a week, 15 min/time. The staff emphasized the importance
of continuous monitoring of pregnant women and encouraged them to record all monitoring
results and feedback to medical staff on time as the basis of their follow-up treatment.
Follow up
Telephone follow-up was conducted for pregnant women once a week, 10 min/time. Based on
nursing
the follow-up results and WeChat platform-based communication records and telephone inquiries, the compliance behavior and psychological state of pregnant women were evaluated, and
psychological comfort was provided. Pregnant women were required to have re-examination
and follow up regularly, and health education was conducted for pregnant women to correct
their misconceptions.
Regular content According to the real feedback of reading, such as the “I have read it” or “I do not understand
push
it” below the article, the nurse registered the feedback information of pregnant women on
WeChat official account or WeChat group and sorted it out once a week. For pregnant women
with a feedback rate of less than 95%, the nurse kept track of them and kept pushing articles
to them every day. For contents with 10 cases of “I have read it” and 10 cases of “I do not
understand it”, the nurse organized pregnant women to communicate within the group within
the specified time and answered questions again to consolidate knowledge.
Auxiliary
For pregnant women with poor knowledge mastery ability, their questions were solved and
guidance
answered in time, and for pregnant women with poor execution ability, nurses gave “one-onone” independent video or voice guidance to correct their wrong behaviors and habits. Nurses
should guide pregnant women to record and monitor their BG regularly and control their diet
and exercise reasonably and to supervise themselves strictly according to the doctor’s advice.
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Table 2. Baseline data of pregnant women
Indexes

Control group Observation group
(n=61)
(n=51)

Age (years)
≥25
<25
Gestational age (week)
≥25
<25
Pre-pregnancy BMI (kg/m2)
≥24
<24
Past medical history
History of hypertension
History of diabetes mellitus
Abortion history
Pregnancy times
Primipara
Multipara
Education level
≥ senior school
< senior school
Occupation
Worker
Farmer
Technician
Other
Per capita monthly household income (yuan)
≥5000
<5000

22
39

13
38

20
41

19
32

22
39

16
35

10
17
19

8
11
10

28
33

25
26

30
31

28
23

10
8
25
18

9
7
23
12

22
39

x2-Value

P-value

1.446

0.229

0.244

0.621

0.601

0.273

0.010
0.588
1.786
0.108

0.919
0.443
0.181
0.742

0.364

0.546

0.514

0.916

0.118

0.732

20
31

Note: Body Mass Index (BMI).

Comparison of delivery modes of pregnant
women

Analysis of risk factors of adverse pregnancy
outcome

The delivery mode of the two groups after intervention was compared. The Con group had a
lower proportion of natural deliveries but higher rates of vaginal midwifery and cesarean
section than the Obs group (P<0.05, Table 3),
which suggested that the scheme for the Obs
group can improve the natural delivery rate in
pregnant women.

According to the statistics of adverse pregnancy outcomes of the two groups, the Con group
had a significantly higher incidence of adverse pregnancy outcomes than the Obs group
(P<0.05, Table 5). The pregnant women with
adverse pregnancy outcomes were assigned to
the adverse group and those with normal pregnancy to the normal group. Their clinical data
were all collected (Table 6). Univariate analysis
showed that age, BMI, abortion history, diabetes history, and interactive continuous nursing
based on WeChat platform were predictors of
adverse pregnancy outcome (P<0.05, Figure
4A). Multivariate regression analysis showed

Comparison of nursing satisfaction
According to comparison of nursing satisfaction between the two groups, the Con group
expressed lower nursing satisfaction than the
Obs group (P<0.05, Table 4).
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Figure 1. Blood glucose control of pregnant women. A. Changes in FPG of pregnant women before and after intervention. B. Changes in 2h-PG of pregnant women before and after intervention. C. Changes in HbA1c of pregnant
women before and after intervention. *P<0.05, **P<0.01, ***P<0.001, fasting blood glucose (FPG), and glycosylated hemoglobin (HbA1c).

metabolism or potential impaired glucose tolerance before pregnancy, and their poor control of BG will have serious impact on the maternal
and infant outcomes [16]. The
causes of GDM are complicated, so it is mainly treated by
insulin therapy in clinical practice, which alleviates the disease by controlling the BG of
pregnant women [17]. However, some pregnant women
have poor long-term BG control due to sports, psycholoFigure 2. Comparison of SAS and SDS scores of pregnant women. A. Changes
gical status, diet and other
in SAS scores of pregnant women before and after intervention. B. Changes
related factors, so it is of cruin SDS scores of pregnant women before and after intervention. **P<0.01,
cial importance to supple***P<0.001, self-rating anxiety scale (SAS), self-rating depression scale
ment scientific health educa(SDS).
tion in the treatment process
[18]. Routine health educathat old age, pre-pregnancy BMI ≥24 kg/m2,
tion can help pregnant women understand
and history of DM were independent risk facGDM and improve their diet and exercise betors for adverse pregnancy outcomes of preghavior, but it lacks comprehensiveness and
nant women, while WeChat platform-based
pertinence in contents, so it is difficult to meet
interactive continuous nursing was a protective
the health needs of pregnant women.
factor against adverse pregnancy outcome
(P<0.05, Figure 4B). Further analysis based on
Early research has found an association of
ROC curves showed that the combined analysis
self-management level of pregnant women who
result of age, BMI, history of DM and nursing
have GDM with pregnancy outcome; that is,
plan can be adopted as outcome measures to
pregnant women with a good self-management
forecast adverse outcomes in pregnant women
level have a significantly lower incidence of
(Figure 4C).
perinatal complications than those with a poor
self-management level [19]. However, most
Discussion
pregnant women with GDM have poor self-conGDM is a common pregnancy complication.
trol ability, which is likely to give rise to adverse
Patients with GDM have abnormal glucose
pregnancy outcomes [20]. With the continuous
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Figure 3. Changes in self-management scores of pregnant women. A. Changes in disease-related knowledge scores
before and after intervention. B. Changes in management methods and behavior scores before and after intervention. C. Changes in attitude and belief scores before and after intervention. D. Changes in social support scores
before and after intervention. ***P<0.001.

Table 3. Delivery mode of pregnant women
Natural
Vaginal
delivery
midwifery
Control group (n=61)
26 (42.62) 19 (31.15)
Observation group (n=51) 39 (76.47) 7 (13.73)
x2-value
13.067
4.730
P-value
0.001
0.030
Group

Table 4. Nursing satisfaction
Group
Very satisfied Satisfied
Control group (n=61)
30
19
Observation group (n=51)
38
9
Z value
-2.752
P-value
0.006

development of the economy, the Internet has
been extensively used. WeChat, as an effective
social tool, has also been extensively used by
the public. With WeChat, there is better communication between nurses and patients and
between doctors and patients after establishing a WeChat group [21]. On the basis of internet communication, people with the same
disease experience are brought together to
form peer support education. They exchange
and share the treatment experience and prevention knowledge related to GDM through
online communication, which helps control BG,
improving self-management ability and rational
eating of pregnant women and reducing perinatal and perinatal complications [22]. Our
study analyzed the influence of WeChat platform-based interactive continuous nursing on
GDM of pregnant women. According to the
results, the Obs group showed significantly
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decreased BG and significantly better
self-control ability and relieved negaCesarean
tive emotion after intervention. Chen
section
et al. [23] have found that continuous
16 (26.23)
nursing can improve the self-control
5 (9.80)
ability of pregnant women and alle4.919
viate their negative emotion. We be0.027
lieve nursing staff, nursing platform,
and nursing mode in WeChat platformbased interactive continuous nursing
have great advantages. It is conveDissatisfied
nient to communicate with pregnant
12
women by using WeChat, which offers
an effective implementation platform
4
for continuous nursing, extends nursing service to patients after discharge from hospital and even the whole
pregnancy course, and provides professional guidance for the patients, thus improving their BG, negative emotions, and selfcontrol [24, 25].
Our study also found a significantly higher natural vaginal delivery rate and lower rates of vaginal midwifery rate and caesarean section in
the Obs group than in the Con group. This is
because patients’ self-management ability was
improved under the intervention of WeChat
platform-based interactive continuous nursing
service, which further promotes the improvement of pregnancy outcome. Lastly, our study
counted the adverse pregnancy outcomes of
pregnant women. The Obs group had a significantly lower incidence of adverse pregnancy
outcomes than the Con group. In addition,
according to the statistics of regression equation in our study, old age, pre-pregnancy BMI
≥24 kg/m2, and history of DM were indepen-
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Table 5. Maternal and infant pregnancy outcomes
Group
Control group (n=61)
Observation group (n=51)
x2-value
P-value

Premature
delivery

Postpartum
hemorrhage

Macrosomia

Neonatal
asphyxia

12
7

4
2

6
1

4
1

Adverse
Normal
pregnancy
pregnancy
outcome (%) outcome (%)
26 (42.62)
35 (57.38)
11 (21.57)
40 (78.43)
5.566
0.018

Table 6. Assignment
Factor
Age
Gestational age
Pre-pregnancy BMI
History of hypertension
History of DM
History of abortion
Pregnancy times
Education level
Occupation
Per capita monthly household income
Nursing plan
Adverse pregnancy outcome

Assignment
≥25 years old =1, <25 years old =0
≥25 weeks =1, <25 weeks =0
≥24 (kg/m2) =1, <24 (kg/m2) =0
Yes =1, No =0
Yes =1, No =0
Yes =1, No =0
Multipara =1, primipara =0
≥ senior school =1, < senior school =0
Workers =0, farmers =1, technicians =2, others =3
≥5000 yuan =1, <5000 yuan =0
Routine care =1, WeChat platform-based interactive continuous care =0
Adverse =1, normal =0

Note: Body Mass Index (BMI).

dent risk factors for adverse pregnancy outcomes of pregnant women, and WeChat platform-based interactive continuous nursing was
an protective factor against adverse pregnancy
outcomes. Age affects the occurrence of GDM,
and pregnant women at an older age are more
likely to be diagnosed with GDM at earlier gestational age. Among the pregnant women who
can be diagnosed with DM before 24 weeks
of pregnancy, 63.7% of them are 30 years old
or older, while only 45.2% are diagnosed after
24 weeks of pregnancy [26]. In addition, older
pregnant women have a poorer ability of regulating body function and glucose and lipid
metabolism than younger pregnant women, so
they face a higher risk of adverse pregnancy
outcome [27]. Similar to our results, prior research has revealed that pre-pregnancy BMI
and weight gain during pregnancy are risk factors for adverse outcomes of newborns; that
is, the greater pre-pregnancy BMI and weight
gain during pregnancy, the greater the risk of
adverse outcomes of newborns [28]. This may
be related to the fact that the increased risk
of cardiovascular diseases in pregnant women
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caused by pre-pregnancy obesity leads to the
disorder of glucose and lipid metabolism, and
then makes it difficult for GDM patients to control BG. According to a related study [29], the
risk of GDM in pregnant women with a history
of GM is 3.46 times higher than that in pregnant women without such a history, which is
in agreement with the results of our study.
Lastly, we found that pregnant women given
routine nursing had 3.20 times of adverse
pregnancy outcomes than pregnant women
given WeChat platform-based interactive continuous nursing intervention, which indicated
that WeChat could reduce the probability of
adverse pregnancy outcome. We believe that
health education based on a WeChat platform
can further enhance pregnant women’s understanding of gestational diabetes, pregnancy
health care, diet and exercise knowledge, and
improve their initiative, enthusiasm and compliance to participate in the management of
blood glucose, control stable blood glucose levels, and thus reduce adverse pregnancy outcomes such as cesarean section and postpartum hemorrhage.
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Figure 4. Logistics regression analysis of risk factors of adverse pregnancy outcomes. A. Univariate analysis of adverse pregnancy outcomes. B. Multivariate analysis
of adverse pregnancy outcomes. C. Combined ROC curve.
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Through retrospective study and analysis, our
study has determined that WeChat platformbased interactive continuous nursing can alleviate the diseases of pregnant women with
GDM and enhance their self-management. In
addition, analysis of risk factors showed that
WeChat platform-based nursing can reduce
patients’ adverse pregnancy outcomes. However, this study has some limitations. First, as a
retrospective study, this study only collected
the relevant information through data, and did
not follow up the patients. Secondly, due to a
small sample size in the retrospective study
samples, comparison of the clinical data between the two groups still cannot rule out the
bias in the results. Therefore, we hope to conduct a prospective study with more patients
and follow-up to solidify our conclusions.
To sum up, WeChat platform-based interactive
continuous nursing intervention can help patients master comprehensive self-management
skills to achieve good control of the illness,
improve their satisfaction toward nursing services, and lower the risk of adverse outcome.
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