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Objective: To analyze the application of a shared decision-making (SDM)-based exercise management program in patients with
gestational diabetes mellitus (GDM) and its impact on blood glucose control.

Methods: A retrospective analysis was conducted on the clinical data of 88 GDM patients who delivered at the Hangzhou
Women’s Hospitalbetween December 2022 and April 2024. Patients were divided into the control group (n=44, receiving
conventional exercise management program) and the observation group (n=44, receiving SDM-based exercise management
program). Compliance with medical advice, quality of life (DSQL), self-management ability (SDSCA), blood glucose indicators
(FBG, 2 h PG, and HbAlc), adverse self-management behaviors, and maternal and neonatal pregnancy outcomes were compared
between the two groups.

Results: The observation group had higher rates of standardized medication use, scientific diet, regular blood glucose monitoring,
adherence to exercise, and regular sleep patterns compared to the control group (P<0.05). After intervention, the DSQL scores in both
groups decreased, while the SDSCA scores increased, with the observation group showing a greater change (P<0.05). The FBG,
2 h PG, and HbAlc levels were all lower after intervention in both groups, with the observation group showing a greater change
(P<0.05). The observation group had lower rates of poor blood glucose control, excessive weight gain during pregnancy, and
unsatisfactory post-delivery oral glucose tolerance test (OGTT) compared to the control group (P<0.05). The total incidence of
adverse maternal pregnancy outcomes and neonatal adverse pregnancy outcomes was also lower in the observation group compared to
the control group (P<0.05).

Conclusion: Compared to conventional exercise management programs, the SDM-based individualized exercise management
program can further improve GDM patients’ compliance with medical advice, enhance self-management abilities and quality of
life, regulate blood glucose control, and improve maternal and neonatal pregnancy outcomes.
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Introduction

Gestational diabetes mellitus (GDM) is a state of glucose metabolism disorder that is induced or first diagnosed during
pregnancy and is one of the common high-risk pregnancy complications.' In recent years, with the increasing age of
pregnant women and the influence of unhealthy lifestyles, the incidence of GDM has been rising annually.? The
occurrence of GDM not only significantly affects the health of the pregnant woman but also poses a serious threat to
the short- and long-term health of the fetus and newborn. Pregnant women with GDM are prone to complications such as
pregnancy-induced hypertension, polyhydramnios, preterm labor, and cesarean section, while the fetus may face risks
such as macrosomia, respiratory distress syndrome, and hypoglycemia.> Moreover, long-term follow-up studies* have
shown that GDM patients have a significantly increased risk of developing type 2 diabetes postpartum, and the incidence
of obesity and metabolic syndrome in offspring is also significantly higher. Therefore, how to effectively manage and
intervene in GDM to improve maternal-fetal pregnancy outcomes has become one of the key challenges in clinical
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research. Existing studies® suggest that GDM management should focus on comprehensive intervention, including non-
pharmacological measures such as dietary control, exercise therapy, and blood glucose monitoring. Among various
intervention strategies, exercise therapy has become an essential component of GDM management due to its ability to
effectively improve insulin sensitivity, reduce fasting blood glucose and postprandial blood glucose levels.® Through
scientifically designed exercise interventions, patients can achieve appropriate weight gain during pregnancy and reduce
the risk of adverse maternal-fetal pregnancy outcomes.” However, traditional exercise management plans often follow
a fixed pattern, failing to fully consider individual differences, actual needs, and lifestyle habits of patients, which may
result in suboptimal intervention effects for some patients.® More importantly, the traditional physician-centered manage-
ment model may put patients in a passive role, diminishing their initiative and involvement in the management process,
which further impairs the enhancement of self-management ability.” In recent years, the healthcare service model has
gradually shifted from “disease-centered” to “patient-centered”, with management concepts such as shared decision-
making (SDM) gaining increasing attention. SDM is a collaborative decision-making model that emphasizes mutual
communication between healthcare providers and patients. It incorporates patients’ preferences and values into the
formulation of individualized treatment strategies, guided by the best available clinical evidence.'® Recent studies have
confirmed the effectiveness of SDM in improving clinical outcomes and patient satisfaction across various chronic
disease management settings, including diabetes.'''* Furthermore, evidence suggests that SDM may improve health
literacy, treatment adherence, and empowerment in pregnant women with GDM by promoting active participation in care
decisions.'*'® Therefore, incorporating the SDM concept into exercise management for GDM patients is a promising
approach that may help stimulate patients’ initiative in health behavior change, improve adherence, and optimize
maternal-fetal outcomes. Based on this background, this study constructs an individualized exercise management plan
based on SDM and explores its application effect in GDM patients, aiming to provide scientific evidence for compre-
hensive management of GDM and investigate the feasibility and value of SDM in pregnancy-related disease
management.

Materials and Methods

General Information

A retrospective analysis was conducted on the clinical data of 88 GDM patients admitted to our hospital from
December 2022 to April 2024. The inclusion criteria were as follows: (1) Patients aged 20-35 years with a singleton
pregnancy; (2) Clear diagnosis of GDM,'¢ confirmed in the early pregnancy period (24-28 weeks of gestation); (3)
Patients voluntarily participated in the study, signed an informed consent form, and were willing to receive the relevant
exercise intervention program and follow-up; (4) No severe complications during pregnancy (such as severe pregnancy-
induced hypertension, preeclampsia, severe cardiovascular disease, severe liver or kidney dysfunction, etc)., and no
medication that might affect physical activity; (5) The fetus was in normal gestational condition, with no severe structural
abnormalities or significant fetal growth restriction, and the placenta function was normal; (6) Patients were able to
complete the relevant examinations and assessments on time during the specified follow-up period and participate in the
research activities. The exclusion criteria were as follows: (1) Known severe medical conditions (such as diabetic
complications, heart disease, chronic kidney disease, etc). or musculoskeletal, joint, or neurological diseases that affect
physical activity; (2) Severe complications during pregnancy, such as severe pregnancy-induced hypertension, pree-
clampsia, fetal distress, or placental abruption, requiring immediate medical intervention; (3) Long-term use of medica-
tions that affect physical activity or metabolic function (such as steroids, f-blockers, etc). or other drugs that may affect
pregnancy and maternal-fetal health; (4) Severe psychological disorders (such as severe depression, anxiety, etc). that
prevent cooperation with the exercise management plan, or patients who were unable to participate in related treatments
due to unstable mental status; (5) Patients unable or unwilling to accept the exercise intervention plan, or who had
aversion to it, leading to non-compliance with the individualized exercise management plan; (6) Other major pregnancy-
related diseases or abnormalities (such as severe anemia, uncontrolled thyroid disease, etc). that affect maternal and fetal
health; (7) Patients or their families refused to participate in the study or follow-up. Based on the exercise management
plan, the patients were divided into the control group (n=47, who received the conventional exercise management plan
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intervention) and the observation group (n=47, who received the SDM-based individualized exercise management plan
intervention). This study was approved by the Medical Ethics Committee of Hangzhou Women’s hospital childbirth
center (Approval No.: [2023] Medical Review A (162) and was conducted in strict accordance with the ethical guidelines
of the Declaration of Helsinki.

Methods

Control Group

The control group received the conventional exercise management plan intervention, which included the following
details: (1) Health Education: Providing patients with basic knowledge about gestational diabetes, including the dangers
of the disease, the importance of blood glucose control, and the role of exercise in blood glucose management; (2)
Exercise Recommendations: Recommending low-intensity, primarily aerobic exercises such as walking, pregnancy yoga,
swimming, etc., while avoiding high-intensity or strenuous exercises to reduce maternal and fetal safety risks; (3)
Exercise Frequency and Duration: Recommending at least 150 minutes of moderate to low-intensity exercise per week,
with each session lasting 20-30 minutes, arranged according to the patient’s daily routine; (4) Exercise Precautions:
Emphasizing blood glucose monitoring before and after exercise, avoiding exercising in a fasted or hypoglycemic state,
and being cautious of potential discomforts such as dizziness or fatigue during exercise; (5) Supervision and Feedback:
Follow-up every two weeks to record the patient’s adherence to the exercise plan and provide targeted suggestions based
on the patient’s feedback.

Observation Group

The observation group received an individualized exercise management plan based on (SDM, implemented through the
following structured steps: (1) Individualized Assessment: (1) Comprehensive Health Evaluation: Conducted by trained
clinicians using standardized evaluation forms. Key indicators included: (i) Gestational age and blood glucose levels,
extracted from electronic medical records. (ii) Physical activity readiness and tolerance, evaluated through the Physical
Activity Readiness Questionnaire (PAR-Q) and the Modified Borg Rating of Perceived Exertion (RPE) Scale. (iii)
Maternal-fetal risk factors, including hypertension, fetal development abnormalities, and comorbidities, screened using
obstetric clinical guidelines. ) Lifestyle and Psychological Assessment: (i) Daily behavior, dietary intake, and sleep
patterns were assessed via structured lifestyle questionnaires. (ii) Psychological status was evaluated using the
Generalized Anxiety Disorder-7 (GAD-7) scale and a Likert-type questionnaire assessing exercise confidence and
perceived barriers. (2) Functional Evaluation and Goal Setting (SDM): After the assessments, a structured face-to-face
SDM session was held. Clinicians and patients jointly reviewed physical and psychological status to determine functional
capacity. Goals were tailored to each patient’s needs, such as: Short-term: eg, “completing four 30-minute walking
sessions per week””; Long-term: eg, “reducing HbAlc by 0.5%”, “controlling gestational weight gain to <500g/week.” (3)
Personalized Exercise Plan Design: (1) Exercise Type: Based on interests, safety, and physical ability, low-impact options
were selected, such as walking, prenatal yoga, low-resistance training, and dynamic stretching. (2) Intensity and
Frequency: Determined using PAR-Q and Borg scores. Patients were assigned low to moderate intensity exercises
(Borg 9-11 for low, 12—14 for moderate). (3) Adjustment Protocols: Plans were adjusted every two weeks based on:
Subjective symptoms (eg, fatigue, dizziness), Wearable device activity tracking, Capillary blood glucose monitoring.
Adjustments included modifying exercise duration, rest intervals, or switching exercise types. (4) Health Education and
Exercise Skills Training: Provided through weekly group classes and video tutorials, covering: Exercise mechanisms and
safety in gestational diabetes, Instruction in correct postures, breathing, and pacing, Emergency protocols (eg, managing
hypoglycemia, when to stop exercise). (5) Patient Engagement and Real-Time Monitoring: Participants recorded daily
logs of activity type, duration, intensity, and blood glucose levels. A WeChat group was maintained for real-time
communication with the medical team, facilitating feedback, troubleshooting, and motivational reinforcement. (6)
Follow-up and Evaluation: Every two weeks, comprehensive follow-up visits were conducted to review compliance,
glycemic control, and patient satisfaction. For patients with low adherence, motivational interviewing and individualized
psychological support were provided to promote long-term engagement.

The intervention lasted until delivery, with outcome assessment at the 8th week.
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Observation Indicators

Compliance with Medical Advice

This includes standardized medication use, scientific diet, regular blood glucose monitoring, adherence to exercise, and
regular sleep patterns. Compliance with these aspects was uniformly recorded by the relevant medical staff at our
hospital.

Quality of Life

The Diabetes-Specific Quality of Life Scale (DSQL, Cronbach’s a coefficient = 0.833, validity = 0.802)'” was used to
assess patients’ quality of life before and after the intervention (at 8 weeks of intervention). The score range for this scale
is 27-135, with lower scores indicating worse quality of life.

Self-Management Ability

The Diabetes Self-Management Behavior Scale (SDSCA, Cronbach’s o coefficient = 0.847, validity = 0.811)'® was used
to assess patients’ self-management ability before and after the intervention (at 8 weeks of intervention). The score range
for this scale is 0—77, with higher scores indicating better self-management behavior.

Blood Glucose Indicators

Blood samples (5 mL of fasting venous blood) were collected from patients in the morning before and after the
intervention, and were tested for fasting blood glucose (FBG), 2-hour postprandial blood glucose (2 h PG), and
glycosylated hemoglobin (HbAlc) levels using an automated biochemical analyzer.

Adverse Self-Management Behavior in Pregnant Women

This includes poor blood glucose control leading to hospitalization, excessive weight gain during pregnancy, and
unsatisfactory post-delivery oral glucose tolerance test (OGTT) results. These adverse situations were uniformly recorded
by the relevant medical staff at our hospital.

Maternal and Neonatal Pregnancy Outcomes

This includes both maternal and neonatal outcomes. Adverse maternal pregnancy outcomes include gestational hyperten-
sion, abnormal amniotic fluid, postpartum hemorrhage, and premature rupture of membranes. Adverse neonatal preg-
nancy outcomes include premature birth, macrosomia, fetal distress, neonatal hypoglycemia, and neonatal asphyxia.
These adverse pregnancy outcomes were uniformly recorded by the relevant medical staff at our hospital.

Statistical Analysis

GraphPad Prism 8 was used for drawing; statistical analysis was performed using SPSS22.0 software. Categorical data
were expressed as percentages (%) and analyzed using the y’-test. Continuous data were expressed as (X +s), and
comparisons between groups were made using independent sample t-tests, while paired t-tests were used for intra-group
comparisons. A P-value of <0.05 was considered statistically significant.

Results

Comparison of Basic Information

The comparison of basic information such as age, gestational age, pre-pregnancy BMI, number of pregnancies, history of
primiparity, family history of diabetes, history of GDM, and educational level between the two groups showed no
significant differences (P > 0.05), indicating comparability. See Table 1.

Comparison of Compliance with Medical Advice
The compliance rates for standardized medication, scientific diet, regular blood sugar monitoring, adherence to exercise,
and regular sleep were higher in the observation group compared to the control group (P < 0.05), as shown in Table 2.
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Table | Comparison of Basic Information (X £ s, n[%])

Control (n=44) | Observation (n=44) | t/x? P
Age (years) 28.74+4.39 29.07+4.46 0.349 | 0.727
Gestational Age (weeks) 29.15+3.48 28.89+3.38 0.355 | 0.723
Pre-pregnancy BMI (kg/m?) 22.33+2.87 22.55+2.93 0.355 | 0.722
Number of Pregnancies 1.39+0.41 1.46+0.37 0.840 | 0.402
Primiparity - - 0.838 | 0.359
Yes 28 (63.64) 32 (72.73) - -
No 16 (36.36) 12 (27.27) - -
Family History of Diabetes - - 0.529 | 0.466
Yes 10 (22.73) 13 (29.55) - -
No 34 (77.27) 31 (70.45) - -
History of GDM - - 0.090 | 0.763
Yes 7 (1591) 6 (13.64) - -
No 37 (84.09) 38 (86.36) - -
Educational Level - - 0.183 | 0.668
High School or Below 23 (52.27) 25 (56.82) - -
College or Above 21 (47.73) 19 (43.18) - -

Table 2 Comparison of Compliance with Medical Advice [n(%)]

Control (n=44) | Observation (n=44) x? P
Standardized Medication 33 (75.00) 41 (93.18) 5.436 | 0.019
Scientific Diet 30 (68.18) 40 (90.91) 6.984 | 0.008
Regular Blood Sugar Monitoring 28 (63.64) 38 (86.36) 6.060 | 0.013
Adherence to Exercise 27 (61.36) 36 (81.82) 4.525 | 0.033
Regular Sleep Patterns 30 (68.18) 39 (88.64) 5.437 | 0.019

Comparison of Quality of Life and Self-Management Ability
After the intervention, the DSQL scores in both groups decreased, while the SDSCA scores increased, with the
observation group showing a greater change (P<0.05), as shown in Figure 1.

Comparison of Blood Sugar Indicators
After intervention, FBG, 2 h PG, and HbAlc levels decreased in both groups, with the observation group showing
a larger improvement (P < 0.05), as shown in Figure 2.

Control group Control group
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Figure | Comparison of Quality of Life and Self-Management Ability (¥ & s, points).
Note: Compared with pre-intervention, *P < 0.05; Between groups comparison, *P < 0.05.
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Figure 2 Comparison of Blood Sugar Indicators (X % s).

Note: Compared with pre-intervention, *P < 0.05; Between groups comparison, 7P < 0.05.

Comparison of Poor Self-Management Behaviors
The rates of poor blood sugar control, excessive weight gain during pregnancy, and failure to meet OGTT standards post-
delivery were lower in the observation group than in the control group (P < 0.05), as shown in Table 3.

Comparison of Maternal and Neonatal Pregnancy Outcomes
The total incidence of poor maternal and neonatal pregnancy outcomes was lower in the observation group compared to

the control group (P < 0.05), as shown in Table 4.

Table 3 Comparison of Poor Self-Management Behaviors [n(%)]

Control (n=44) | Observation (n=44) x? P
Poor Blood Sugar Control Rate 12 (27.27) 4 (9.09) 4.888 | 0.027
Excessive Weight Gain Rate 15 (34.09) 6 (13.64) 5.066 | 0.024
Postpartum OGTT Failure Rate 13 (29.55) 5(11.36) 4.469 | 0.034

Table 4 Comparison of Maternal and Neonatal Pregnancy Outcomes [n(%)]

Control (n=44) | Observation (n=44) x? P
Maternal Adverse Pregnancy Outcomes

Pregnancy-induced Hypertension 7 (1591) 4 (9.09) - -

Abnormal Amniotic Fluid 3 (6.82) 1 (2.27) - -

Postpartum Hemorrhage 7 (15.91) 4 (9.09) - -

Premature Rupture of Membranes 1 (2.27) 0 (0.00) - -
Total Occurrence 18 (40.91) 9 (20.45) 4.327 | 0.037
(Continued)
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Table 4 (Continued).

Control (n=44) | Observation (n=44) x? P

Neonatal Adverse Pregnancy Outcomes - -

Preterm Birth 3 (6.82) 2 (4.55)

Macrosomia 4 (9.09) 2 (4.55)

Fetal Distress 3 (6.82) 1 (2.27)

Neonatal Hypoglycemia 5 (11.36) 2 (4.55)

Neonatal Asphyxia 2 (4.55) I (2.27) - -
Total Occurrence 17 (38.64) 8 (18.18) 4.525 | 0.033

Discussion

This study constructs an individualized exercise management plan based on Shared Decision-Making (SDM) and
explores its application in patients with Gestational Diabetes Mellitus (GDM). The results show that compared to
conventional exercise management plans, the SDM-based individualized exercise management plan significantly
improved patient adherence, self-management ability, and demonstrated advantages in improving blood glucose control
and pregnancy outcomes. These results fully demonstrate the importance and feasibility of patient-centered individua-

lized exercise management plans in GDM management.

Intervention Model Based on SDM Improves Patient Compliance

Compliance with medical advice is a key determinant of the effectiveness of disease management. In this study, the
observation group showed significantly higher rates of standardized medication use, scientific diet, regular blood glucose
monitoring, adherence to exercise, and regular sleep patterns compared to the control group (P<0.05). This result
suggests that, through SDM, both the medical staff and patients can reach a consensus on the exercise management
goals, content, and execution strategies, enhancing patients’ sense of involvement and initiative, thereby improving their

19,20

compliance. This result is consistent with findings from previous related studies, and it is hypothesized that the core

of SDM lies in respecting patients’ individual needs and values, transforming them from “passive recipients” to “active
participants”,>'** which significantly improves patient behavioral compliance and promotes the sustainability of healthy

behaviors.

Improving Patient Quality of Life and Self-Management Ability is a Key Aspect of SDM

Intervention

Self-management ability is a core capability for GDM patients to control their condition, encompassing self-protection,
fetal monitoring, adherence to medical advice, and daily life management, all of which significantly impact quality of
life. This study found that SDM-based interventions significantly improved patients’ self-management ability and quality
of life after the intervention (P<0.05), with the observation group showing a significantly higher increase than the control
group. This may be attributed to SDM’s focus on personalized patient education during the intervention, offering targeted
guidance and support that helps patients better understand the disease mechanism and management key points, thereby
enhancing their confidence and ability in self-management. Additionally, the individualized approach better meets
patients’ actual needs, encouraging them to implement the intervention measures more efficiently.® For instance, in
exercise interventions, personalized exercise plans tailored to the patient’s physical condition and lifestyle habits help

improve adherence and satisfaction.
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Improvement in Blood Glucose Control Effectiveness Verifies the Advantages of SDM

Intervention

The core management goal of GDM is to control blood glucose levels in order to reduce the incidence of adverse
maternal and neonatal pregnancy outcomes.>*?> In this study, the observation group had significantly lower levels of
FBG, 2 h PG, and HbAlc after the intervention compared to the control group (P<0.05), indicating that the SDM-based
individualized exercise management program had a significant effect on blood glucose control. This result may be related
to the two-way communication and goal-setting emphasized in SDM. By jointly setting goals and monitoring plans with
patients, healthcare providers can promptly identify problems in blood glucose control and provide targeted guidance,
ensuring the maximization of intervention effectiveness.”®?’ Additionally, personalized exercise management improves
patients’ tolerance and adherence to exercise interventions, which in turn more effectively regulates glucose
metabolism.*®

Reducing Adverse Maternal and Neonatal Pregnancy Outcomes is a Direct Reflection

of SDM Intervention

Maternal and neonatal pregnancy outcomes are key indicators for evaluating the effectiveness of GDM management. The
results of this study showed that the observation group had significantly lower rates of poor blood glucose control leading
to hospitalization, excessive weight gain during pregnancy, unsatisfactory post-delivery OGTT, and adverse maternal and
neonatal pregnancy outcomes compared to the control group (P<0.05). This suggests that the SDM-based individualized
exercise management program effectively reduces the risk of adverse maternal and neonatal pregnancy outcomes. The
possible mechanism is that SDM intervention improves patients’ health behaviors (such as exercise, diet, and blood
glucose monitoring), effectively reducing blood glucose fluctuations and insulin resistance.””>° Furthermore, the
management strategy under the doctor-patient collaborative model better identifies high-risk factors and intervenes
early,®' thus optimizing pregnancy outcomes.

Innovation and Clinical Significance of This Study

Unlike conventional one-way guidance models, SDM facilitates communication between doctors and patients to build
a consensus, enabling more precise and personalized interventions. The application of this model in GDM management
not only embodies the modern patient-centered healthcare concept but also provides new insights for chronic disease
management. Particularly for diseases like GDM that require long-term management, SDM helps enhance patients’
disease coping abilities and reduce the risk of long-term complications.

Limitations and Prospects

Although this study confirms the advantages of SDM in GDM management, it still has some limitations. For example,
this study is a single-center retrospective study with a small sample size, which may limit the generalizability of the
results. Additionally, the study only focused on short-term effects after the intervention, lacking follow-up data on long-
term outcomes. Future research should expand the sample size and conduct multi-center, randomized controlled trials to
verify the reliability and applicability of the conclusions. At the same time, information technology tools (such as health
management apps) can be integrated to further optimize the implementation path of SDM, thereby improving interven-
tion effectiveness.

Conclusion

The individualized exercise management plan based on SDM significantly enhanced medical adherence, self-
management behaviors, and blood glucose regulation in patients with GDM. Specifically, patients in the SDM group
demonstrated better control of fasting blood glucose, 2-hour postprandial glucose, and HbA 1c, along with higher rates of
standardized exercise, diet, and glucose monitoring. Furthermore, this approach was associated with a reduced incidence
of excessive gestational weight gain, poor postpartum OGTT results, and adverse maternal-neonatal outcomes. These
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findings highlight the practical value of integrating SDM into GDM care pathways and suggest potential applicability in

managing other chronic metabolic disorders requiring lifestyle intervention.
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