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Abstract

BACKGROUND

There are many drawbacks to the traditional midwifery service management
model, which can no longer meet the needs of the new era. The Internet +
continuous midwifery service management model extends maternal
management from prenatal to postpartum, in-hospital to out-of-hospital, and
offline to online, thereby improving maternal and infant outcomes. Applying
the Internet + continuous midwifery service management model to manage
women with high-risk pregnancies (HRP) can improve their psycho-emotional
opinion and, in turn, minimize the risk of adverse maternal and/or fetal

outcomes.

AIM
To explore the effectiveness of a midwife-led Internet + continuous midwifery

service model for women with HRP.

METHODS

We retrospectively analyzed the clinical data of 439 women with HRP who
underwent prenatal examination and delivered at Shanghai Sixth People's
Hospital (affiliated to the Shanghai Jiao Tong University School of Medicine)
from April to December 2022. Among them, 239 pregnant women underwent
routine obstetric management, and 200 pregnant women underwent Internet +
continuous midwifery service mode management. We used the State-Trait
Anxiety Inventory, Edinburgh Postnatal Depression Scale, and analysis of
delivery outcomes to compare psychological mood and the incidence of

adverse delivery outcomes between the two groups.
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RESULTS

The data showed that in early pregnancy, the anxiety and depression levels of
the two groups were similar; the levels gradually decreased as pregnancy
progressed, and the decrease in the continuous group was more significant
[31.00 (29.00, 34.00) vs 34.00 (32.00, 37.00), 8.00 (6.00, 9.00) vs 12.00 (10.00, 13.00),
P < 0.05]. The maternal self-efficacy level and strategy for weight gain
management were better in the continuous group than in the traditional group,
and the effective rate of midwifery service intervention in the continuous group
was significantly higher than in the control group [267.50 (242.25, 284.75) vs
256.00 (233.00, 278.00), 74.00 (69.00, 78.00) vs 71.00 (63.00, 78.00), P < 0.05]. The
incidence of adverse delivery outcomes in pregnant women and newborns and
fear of maternal childbirth were lower in the continuous group than in the
traditional group, and nursing satisfaction was higher [10.50% vs 18.83%, 8.50%
vs 15.90%, 24.00% vs 42.68%, 89.50% vs 76.15%, P < 0.05].

CONCLUSION
The Internet + continuous midwifery service model promotes innovation
through integration and is of great significance for improving and promoting

maternal and child health in HRP.
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Core Tip: The Internet + continuous midwifery service model promotes
innovation through integration, breaks the limitations of time and space in the
traditional midwifery service supply mode, and enables pregnant women to
enjoy high-quality nursing services at home. However, it is necessary to
determine the feasibility and effectiveness of the midwife-led Internet +
continuous midwifery service model, especially in women with high-risk
pregnancies (HRP). By retrospectively analyzing the clinical data of 439 women
with HRP, we clarified the positive effect of the midwife-led Internet +
continuous midwifery service model on the psychological mood and

pregnancy outcomes of women with HRP.

INTRODUCTION
High-risk pregnancies (HRP) are those with a high probability of dystocia,
endangering the safety of the parturient and child. Data show that women with
HRP in foreign countries account for 6% to 33% of all pregnant womenl!l, while
the incidence of HRP in China is as high as 30%, which means that nearly one-
third of pregnant women face adverse pregnancy outcomes such as dystocia,
intrauterine death, postpartum hemorrhage, and puerperal nfection. The
National Institute for Health and Care Excellence (NICE) guidelinesl?! indicate
that effective communication, timely care, and treatment in early pregnancy, as
well as professional care during and after delivery, can minimize the risk of
adverse maternal and/ or fetal outcomes.

In recent years, after a long period of practical exploration and theoretical

research, domestic experts have achieved fruitful results in Internet +

continuous midwifery service models. This service model overcomes the
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limitations of time and space of midwifery services, combines the advantages
of the Internet, and gives full play to the subjective initiative of midwifery
personnel. It can fully grasp the dynamic changes in parturients and newborns
before, during, and after delivery and realize the long-term, continuous, and
real-time management of pregnant and lying-in women by combining online
and offline methodsl34l. A systematic review pointed out that this nursing
model enables pregnant women and midwives to establish partnerships during
the prenatal, childbirth, and postpartum stages. Compared to other nursing
models, it can reduce the necessity for maternal and infant treatment
interventions5. Due to the gradual implementation of the Internet +
continuous midwifery service model in maternal healthcare, a number of
women with HRP were helped by the Internet + continuous midwifery service
model between 2021 and 2022. However, it is necessary to determine the
feasibility and effectiveness of the midwife-led Internet + continuous
midwifery service model, especially the psychological emotions and pregnancy
outcomes of women with HRP. This study retrospectively analyzed the role of

the Internet + continuous midwifery service model for women with HRP.

MATERIALS AND METHODS

Patient characteristics

First, this was a retrospective study. Clinical data of 439 women with HRP, who
underwent prenatal examination and delivered at Shanghai Sixth People's
Hospital affiliated to the Shanghai Jiao Tong University School of Medicine
from April 2022 to December 2022, were analyzed. According to the different
midwifery service modes, participants were divided into a traditional group
(TG, n = 239) and a continuous group (CG, n = 200). Inclusion criteria: (1) age =

18 years; (2) women with HRP with pregnancy risk assessment grade of
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“orange,” “red,” or “purple” in the “Maternal Pregnancy Risk Assessment and
Management Standards” issued by the National Health and Family Planning
Commission of the People's Republic of China; (3) women with HRP who can
skillfully use an Internet smartphone; and (4) women with HRP who signed
informed consent forms. Women with HRP with mental illness, who could not

communicate, or lacked research data were excluded.

TG

The TG adopted a routine obstetric management mode; that is, the prenatal and
postpartum stages were mainly managed by doctors, and midwives
participated in the entire process of maternal production. During the prenatal
checkup phase, obstetricians perform routine examinations and provide health
education to pregnant women. In the waiting room, midwives provide prenatal
care to pregnant women experiencing pain. In the delivery room, midwives
assist parturients with delivery, perform lateral incisions, correctly assess fetal
conditions, and provide basic care. An obstetric nurse is responsible for nursing
management in the postpartum stage, such as health education, diet guidance,
and puerperal care. On the day of discharge, the obstetric nurse provides health
education to the parturient and instructs her to attend the obstetric clinic for

review and health guidance 42 d after delivery.

CG
The CG implemented an Internet + continuous midwifery service model based
on a traditional group, which was completed in three steps.

Step 1: Conduct expert meetings and establish a continuous midwifery
service management team. Experts in related fields set up an expert group to

put forward opinions and suggestions on the process and connotations of the
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Internet + continuous midwifery service mode. We have revised and improved
these details. The continuous midwifery service management team comprised
eight midwifery specialist nurses, three maternal and infant specialist nurses,
and two neonatal specialist nurses. The head nurse of the department served
as the group leader and was responsible for providing suggestions and
opinions on the processes and connotations of continuous midwifery services.
As the deputy leader, the head nurse was responsible for leading the team
members to construct the initial implementation plan and organizing the
members to carry out relevant training and assessment. In addition to
participating in the above work, the remaining team members needed to
implement Internet + continuous midwifery services for pregnant women.

Step 2: Establish an HRP” Maternal Internet Communication Platform. During
the recruitment of pregnant women participants, midwives invited them to join
an Internet communication WeChat group and introduced WeChat group
functions such as viewing popular science articles, downloading educational
videos at different stages, and making group videos or voice calls. At the same
time, team members were responsible for the implementation of WeChat group
online interactions, irregularly and dynamically carrying out relevant health
knowledge education for pregnant women and their families, and encouraging
pregnant women to share their experiences and exchange experiences to
indirectly alleviate maternal fear, anxiety, and other adverse psychological
emotions. In addition, the midwives used videoconferencing software to
regularly conduct pregnancy care courses and answer questions online. At the
same time, the questionnaire star is used to collect relevant data.

Step 3: Carrying out Internet and continuous midwifery services. The
midwife-led Internet + continuous midwifery service is divided into three

periods: Prenatal stage [(1) first trimester < 14 wk; (2) 14-28 wk in the second
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trimester; and (3) > 28 wk in the third trimester), delivery stage (labor to 2 h
after delivery), postpartum stage (4-6 wk after delivery)]. The specific process

is shown in Figures 1 and 2.

Prenatal stages: Midwives used pregnancy anxiety, fear of childbirth, delivery
efficiency, and weight management scales to evaluate the relevant situations of
pregnant women. Based on the results of the nutritional analysis and the
situation of the pregnant women, a personalized pregnancy management plan
was initially formulated. The WeChat group regularly introduced knowledge
related to pregnancy care, childbirth, and child-rearing every week through
video teaching, text, pictures, and small videos. At this stage, midwives
regularly used online video conference calls to communicate with pregnant
women one-on-one to understand their needs and conditions. In the third
trimester of pregnancy, midwives provided maternal health education related
to the delivery stage, including delivery methods, processes, and techniques,
and played introductory online videos of maternity wards and delivery rooms

to familiarize them with the environment and relieve anxiety.

Delivery stage: During the period from labor to two hours after delivery of the
placenta, the team leader selected team members to be responsible for
midwifery according to the individual situation of the parturient and provided
corresponding nursing services. This included the assessment of maternal and
infant conditions, regular monitoring of maternal and fetal conditions, all basic
care during labor and delivery, preliminary examination of newborns after
delivery, breastfeeding, treatment of the placenta, perineal incision or wound

suture, and registration of neonatal birth.
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Postpartum stage: Midwives provided postpartum health education for
parturients and their families, including wound treatment, postpartum
exercise nursing, neonatal feeding knowledge, and nursing. Midwives
regularly communicated with parturients on WeChat every week to provide

advice on puerperal care, breastfeeding, and maternal and child nutrition.

Effect evaluation

Main outcome measures: (1) Psychological Mood. The State-Trait Anxiety
Inventory (STAT)l was used to evaluate anxiety. It included a total of 20 items,
with a score of 1-4 and a total score of 20-80 points. The higher the score, the
more serious the anxiety. The Edinburgh Postnatal Depression Scale (EPDS)[74]
was used for the psychological assessment of depression, with a total of 10
items, a score of 0-3, and a total score of 0-30. Higher scores indicate more
severe depression; and (2) Adverse delivery outcomes. The delivery outcomes
of pregnant women and newborns were recorded, including postpartum
hemorrhage, postpartum infection, premature rupture of membranes, neonatal

asphyxia, fetal distress, fetal weight abnormalities, and premature delivery.

Secondary outcome: (1) Self-efficacy. A simplified Chinese version of the
Childbirth Self-Efficacy Scale (CBSEI-C32)P°1 was used for the measurements.
The total score ranges from 32 to 320 points. Higher scores indicate higher
delivery self-efficacy; (2) Childbirth Attitudes Questionnaire (CAQ)I'l was
used to assess the fear of childbirth for womenin late pregnancy. The total score
was 16-64 points, with < 28 points indicating no fear of childbirth, 28-39 points
indicating mild fear, 40-51 points indicating moderate fear, and 52-64 points
indicating high fear; (3) Weight management. Pregnancy Weight Management

Strategy Scale (PWMSS)I!!l consists of 18 items, a 1-5 grade score, and a total
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score of 18-90 points. The higher the score, the more weight gain management
strategies were used during pregnancy; and (4) Maternal nursing satisfaction

was assessed using a self-administered nursing satisfaction questionnaire.

Statistical analysis

All data were analyzed using SPSS 24.0. Enumeration data were expressed as
frequencies and constituent ratios, and measurement data with a non-normal
distribution were expressed as interquartile ranges. Enumeration data were
analyzed by y? test, and measurement data were analyzed by a nonparametric
Mann-Whitney U test. Repeated-measures analysis of variance was used to
analyze the results of multiple measurements. The rank-sum test was used for

the grade data. P < (.05 was considered as statistically significant.

RESULTS
Clinical characteristics

There was no statistical difference in the general clinical data between the two

groups (P > 0.05) (Table 1).

Psychological and emotional changes in women with HRP
In the first trimester, the anxiety and depression levels of the two groups were
similar and decreased gradually as pregnancy progressed; the CG decreased

more significantly (P < 0.05) (Table 2).
Self-efficacy changes of women with HRP

ere was no statistically significant difference between the two groups in the

CBSEI-C32 scores in the first trimester (P > 0.05). The CBSEI-C32 scores
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increased as pregnancy progressed (P < 0.05), and the extent of the increase in

the CG was greater than that in the TG (P < 0.05) (Table 3).

The fear of childbirth in women with HRP in the third trimester of pregnancy
Overall, the effectiveness rate of midwifery interventions in the CG was
significantly higher than that in the TG, and the degree of maternal fear of
childbirth was lower; the difference was statistically significant (Z =-4.190, P <

0.05) (Figure 3).

Weight mmanagement during pregnancy for women with HRP

In early pregnancy, ere was no significant difference in PWMSS scores
between the two groups (P > 0.05). The PWMSS score increased with an
increase of pregnancy (P < 0.05). The PWMSS scores of the CG were better than
those of the TG (P < 0.05) (Table 4).

Adverse birth outcome

In the TG, the incidence of adverse birth outcomes was 18.83% (45/239), and
the incidence of adverse neonatal outcomes was 15.90% (38/239). In the CG,
the incidence of adverse birth outcomes was 10.50% (21/200), and the incidence
of adverse neonatal outcomes was 8.50% (17/200). The CG level was lower than

the TG level (all P < 0.05) (Table 5).

Nursing satisfaction
In the CG, nursing satisfaction was 89.50%, which was significantly higher than
76.15% in the TG (P < 0.05) (Table 6).

DISCUSSION
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The World Health Organization has reported that 50% of maternal deaths and
more than 60% of neonatal deaths are caused by poor quality of care. Midwives
who have received international standard education can provide women with
planned pregnancy guidance and 87% of parturients and child basic care needs,
while also avoiding more than 80% of maternal deaths, stillbirths, and neonatal
deaths!!2l. Among these, the quality of nursing before and after delivery and
during puerperium is the focus of promoting maternal health. Prenatal
monitoring and postpartum rehabilitation nursing are difficult to perform. Itis
difficult to fully understand the situation of parturients and newborns by
simply relying on community home visits. To meet the nursing needs of
women with HRP and compensate for the shortcomings of traditional maternal
care services, the Internet + continuous midwifery service model, led by
hospital midwives and combined with the advantages of the Internet, provides
care to women with HRP and improves adverse pregnancy outcomes.
Regarding the prevalence of anxiety and depression in women with HRP,
Dagklis et all'314] studied the incidence of depression in two HRP inpatient
maternal samples (24.3% and 28%, respectively). Goetz et all'5l reported
significant results. We found a similar trend in this study when compared to
recently published inpatient samples. Women with HRP had significantly
higher levels of anxiety and depression during early pregnancy. After the
intervention of the Internet + continuous midwifery services, the levels of
anxiety and depression gradually decreased as pregnancy progressed. As far
as we know, the anxiety and depression of women with HRP are caused by
many factors. On the one hand, the fear, worry, and pressure of coronavirus
disease 2019 may endanger their own and fetal life and health; on the other
hand, women with HRP are constrained by time and transportation problems

and are unable to perform pregnancy tests on time, thus creating anxiety!'6l.
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From the perspective of the space in which pregnant women receive midwifery
services, traditional midwifery services are limited to the management process
of pregnant women in hospital, unable to effectively supervise and guide
pregnant women outside hospital and predict in advance the risk signals that
may trigger HRP or produce adverse pregnancy outcomes. In the Internet +
continuous midwifery service dominated by midwives, relying on the WeChat
communication group, midwives can provide long-term, continuous, and real-
time health counseling for pregnant women, management of normal
pregnancy, delivery and puerperium, neonatal care, follow-up postpartum
rehabilitation, women’s health care, children’s physical examinations, and
vaccinationsl'718]. In long-term communication, midwives and pregnant
women form a stable nurse-patient relationship, reduce the psychological
burden on pregnant women, and alleviate anxiety and depressionl!?l. Self-
efficacy refers to the belief that an individual can perform certain behavioral
operations. It plays an important role in controlling or adjusting individual
behavior and is related to psychological emotions(?l. Studies have found that
the main cause of maternal anxiety is uncertainty in the delivery process and
that good self-efficacy can reduce anxietyl2!l. The above shows that Internet +
continuous midwifery services can effectively improve the psychological mood
of women with HRP and improve their self-efficacy.

The self-management ability of pregnant women plays an indispensable role
in weight control during pregnancy, especially in compliance and daily life
behaviors of pregnant women. Internet + continuous midwifery service
completes the monitoring of health indicators independently by adopting
online and offline methods, enhancing the sense of self-control of perinatal
health care, promoting the formation of good self-management consciousness

in pregnant women, and promoting the transformation of health behavior!22l.
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Ge et allll found that the self-efficacy of pregnant women canaffect their weight
management behaviors. Pregnant women can have a high degree of self-
evaluation after realizing that they can manage their pregnancy weight well,
which promotes weight management behaviors.

Due to the separate nature of previous midwifery services, contact between
midwives and pregnant women was limited by time and space, resulting in
problems such as a lack of knowledge and fear of childbirth. In CG, mobile
Internet technology can effectively meet the diverse needs of pregnant women
during pregnancy!®l. Midwives encouraged their families to participate in the
learning of knowledge during pregnancy, delivery, and postpartum, and
understand the psychological and physiological changes of pregnant women.
They can provide pregnant women with more emotional support and positive
encouragement during labor, which is conducive to reducing the fear of
childbirth and achieving good pregnancy outcomes. This is consistent with the
results of a previous studyl®. In addition, midwives work closely with the
grassroots medical staff to cooperate and support each other in providing
extended midwifery services. When necessary, midwives can use Internet

technology to achieve information sharing and two-way referrals.

CONCLUSION

The combination of Internet- and midwife-led continuous midwifery services
can effectively expand the use of high-quality nursing service resources, realize
the integrated management of women with HRP before and after delivery, and
support special groups of women with HRP. Midwives provide effective,
economical, and convenient personalized nursing measures for pregnant

women during pregnancy, childbirth, and puerperium, which not only reduces
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the anxiety and depression of women with HRP, but also improves the quality

of life of women with HRP and newborns.

15/ 15




86745 Auto_Edited.docx

ORIGINALITY REPORT

2o

SIMILARITY INDEX

PRIMARY SOURCES

www.frontiersin.org

Internet

e-century.us

Internet

palevel.unza.zm

Internet

www.resea rchsqua re.com

Internet

18 words — 1 %

14 words — < 1%
11 words — < 1%

11 words — < 1%



