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Objective: This study aims to evaluate the impact of a diversified high-quality nursing model on postpartum maternal and infant 
outcomes in patients with gestational diabetes mellitus (GDM).
Methods: This study adopts a single center retrospective cohort study design, including 180 cases of GDM parturients who received 
treatment and delivered in our hospital from January 2023 to July 2024. Participants were divided into an experimental group 
(receiving diversified high-quality nursing, n=90) and a control group (receiving routine nursing, n=90) based on different nursing 
methods. Statistical analysis of medical records was conducted using t-tests and chi-square tests to compare clinical data and evaluate 
the effectiveness of diversified high-quality nursing services.
Results: Baseline characteristics were comparable between the two groups (P>0.05). After intervention, the experimental group 
showed significant improvements in core indicators such as fasting blood glucose, 2-hour postprandial blood glucose, S-AI/T-AI 
anxiety score, postoperative VAS pain score, NABA neonatal neurobehavioral score, and nursing satisfaction score compared to the 
control group (P<0.05).
Conclusion: This study validates the effectiveness of diversified high-quality nursing in improving maternal and infant outcomes in 
GDM, providing evidence-based support for optimizing obstetric nursing models.
Keywords: gestational diabetes mellitus, high-quality nursing, postpartum care, maternal and infant conditions

Introduction
Gestational diabetes mellitus (GDM), one of the most common metabolic disorders during pregnancy, has shown a globally 
increasing incidence trend in recent years. According to data from the International Diabetes Federation (IDF), the global 
prevalence of GDM has reached 14%–25%, which is closely associated with elevated risks of postpartum type 2 diabetes 
conversion in mothers, neonatal hypoglycemia, macrosomia, and long-term metabolic syndrome.1–3 Traditional nursing 
models primarily focus on blood glucose monitoring and basic health education, lacking comprehensive interventions for 
maternal psychological well-being, pain management, and neonatal development. This has led to issues such as suboptimal 
glycemic control, increased postpartum depression risk, and delayed early neonatal development in some patients. In recent 
years, with the deepening of the “patient-centered” nursing philosophy, high-quality nursing models have gradually 
emerged as important directions for improving maternal and infant outcomes in GDM. The core of high-quality nursing 
lies in multidisciplinary collaboration to provide personalized and dynamic nursing plans. Existing studies indicate that 
comprehensive nursing interventions, including psychological support, nutritional management, and exercise guidance, can 
significantly reduce cesarean section rates among GDM patients.4–6 However, most studies remain limited to single- 
dimensional interventions and lack holistic assessments of maternal and infant outcomes. Particularly during the post
partum period, when mothers face multiple challenges such as role transition, breastfeeding pressure, and metabolic 
recovery, traditional nursing models struggle to meet their diversified needs.7–9
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This study innovatively proposes the concept of “diversified high-quality nursing” and constructs a multi-dimensional 
intervention system. By retrospectively analyzing clinical data of GDM parturients, we systematically evaluate the 
impact of this model on maternal and infant outcomes. The research not only focuses on traditional indicators such as 
glycemic control but also incorporates multidimensional assessment tools including the State-Trait Anxiety Inventory 
(S-AI/T-AI), Visual Analogue Scale (VAS) for pain, diabetes cognitive level questionnaire, and Neonatal Behavioral 
Neurological Assessment (NABA). The aim is to comprehensively reveal the comprehensive benefits of high-quality 
nursing on maternal and infant health.

Materials and Methods
Study Participants
This study was designed as a retrospective analysis, including cases of GDM parturients who received treatment and 
delivered in our hospital between January 2023 and July 2024. After rigorous screening based on inclusion criteria, 
a total of 180 patients were enrolled. Participants were divided into an experimental group (receiving diversified high- 
quality nursing, n=90) and a control group (receiving routine nursing, n=90). The division was based on their admission 
to different wards within the hospital; the experimental group was admitted to wards implementing the new nursing 
model, while the control group was admitted to wards continuing with traditional nursing practices. Use the last 
observation value carryover method to handle missing blood glucose monitoring data during the follow-up period. 
Nursing staff are aware of the grouping information (due to the nature of the intervention, double-blind implementation is 
not possible), but outcome assessors (such as neonatal neurobehavioral assessors) remain blinded to the grouping 
information.

This study adopted a retrospective cohort design, and balanced the baseline characteristics by strictly including 
exclusion criteria (such as singleton pregnancy, no history of diabetes). Although randomization was not implemented, 
independent sample t-test/chi square test was used to verify that there was no significant difference in baseline variables 
such as age, gestational week, and birth order (P>0.05), and recognized the risk of selection bias. It was suggested that 
future studies use propensity score matching to optimize comparability.

Inclusion Criteria
All enrolled participants met the diagnostic criteria established in the Clinical Guidelines for the Diagnosis and Treatment 
of Gestational Diabetes Mellitus (Draft)10–12 and were singleton pregnancies. Exclusion criteria included: history of pre- 
existing diabetes, psychiatric disorders, language communication barriers, abnormal liver/kidney function or organic 
lesions, pregnancy complications (including threatened abortion, threatened preterm labor), and comorbidities such as 
cardiac insufficiency or gestational hypertension.

Intervention Methods
The control group received standardized nursing protocols, including: daily monitoring of basic physiological indicators 
and tracking of glucose metabolism; development of personalized lifestyle adjustment plans and dietary management 
based on real-time data, with emphasis on strengthening perinatal nutritional support; and routine health education and 
exercise guidance.

The experimental group implemented diversified high-quality nursing, building a three-dimensional collaborative 
nursing system involving responsibility nurses, family members, and parturients. A structured phased nursing program 
was conducted in biweekly cycles, focusing on three core themes:

Stage 1: Role-reversal exercises promoted self-disclosure and emotional resonance through group interactions.
Stage 2: Medical teams provided professional explanations, while family members offered objective perspectives to 

establish cognitive frameworks and emotional management strategies.
Stage 3: Positive psychological guidance was delivered via future scenario construction techniques to reshape 

psychological expectations, combined with relaxation training to achieve mind-body harmony.
Nursing practices covered four dimensions:
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Nutrition Management: Individualized assessment models integrated weight gain trajectory, metabolic indicators, and 
activity levels to develop staged dietary plans with dynamic nutrient supplementation strategies. Family nutrition classes 
reinforced health behavior compliance.

Health Promotion: An O2O education matrix combined online-offline modalities for whole-course management, 
covering disease mechanisms, maternal-fetal risk prevention, and self-monitoring techniques. Needs-oriented curriculum 
iteration enabled precise knowledge delivery.

Exercise Rehabilitation: Personalized prescriptions were based on body composition analysis, prioritizing low- 
intensity aerobic exercises with strict intensity thresholds. A three-dimensional evaluation system incorporated “exercise 
prescription-physiological indicators-subjective feelings”.

Psychological Support: A stepped anxiety intervention integrated cognitive-behavioral therapy with family support 
systems, featuring a three-tier pathway: successful case demonstration, family emotional support, and social function 
reconstruction. Music therapy and social reconstruction plans formed a multidimensional support network.

Additionally, personalized and emotional support were emphasized during labor. Nurses identified delivery expecta
tions and special needs in advance, providing one-on-one companionship during childbirth with psychological encour
agement. Emergency protocols were prepared for potential GDM-related complications (eg, neonatal hypoglycemia, 
shoulder dystocia). Post-delivery, immediate blood glucose testing was performed, followed by skin-to-skin contact to 
promote maternal-infant bonding, early breastfeeding guidance with positioning assistance.

Responsible nurses must hold national obstetric nursing certification and complete GDM special training; 
Nutritionists holding a registered nutritionist certificate; Psychologists have qualifications in cognitive-behavioral 
therapy; Family members need to participate in nursing skills training (including newborn care and emotional support 
skills).

This nursing model has the potential to be replicated in primary healthcare institutions through standardized operating 
procedures and a systematic training system. For example, the nutrition management module uses a three-dimensional 
model of weight metabolism activity to develop a dietary plan, while the psychological support module integrates music 
therapy and social reconstruction plans, both forming replicable operational templates. In the future, its cross regional 
applicability can be verified through multi center research.

Observation Indicators
Blood Glucose Monitoring: Abbott blood glucose meters were used to measure fasting and 2-h postprandial blood 
glucose levels in participants, with comparative analysis conducted between groups.

Psychological State Assessment: The State-Trait Anxiety Inventory (STAI), a standardized psychological assessment 
tool, was employed. The inventory comprises two subscales (State Anxiety and Trait Anxiety), each with a total score of 
45 points. Scores are positively correlated with anxiety severity.

Pain Intensity Evaluation: Pain levels were quantified using the Visual Analogue Scale (VAS) at three time points: 
postoperative days 1, 2, and 4 (follow-up was conducted for discharged patients). The 10-point scale directly correlates 
scores with pain intensity.

Neonatal Development Assessment: Evaluation followed the Chinese Neonatal 20-Item Neurobehavioral Assessment 
Standardized Protocol, which includes five functional modules:

① Environmental Adaptability Assessment (6 indicators, eg, light stimulation habituation test)
② Passive Muscle Tone Detection (4 indicators, requiring awake state for standardized operation)
③ Active Muscle Tone Assessment (4 indicators)
④ Primitive Reflex Examination (3 indicators)
⑤ General Response Capacity Assessment (3 indicators)
Total scoring criteria: ≥37 points indicates normal development; scores <37, particularly if unmet within 2 weeks 

postpartum, suggest developmental abnormalities. The scale has a maximum score of 40.
Nursing Service Satisfaction Survey: After intervention completion, a self-developed Nursing Service Quality 

Satisfaction Questionnaire was administered. The survey uses a 5-tier evaluation system (“Extremely Satisfied” to 
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“Dissatisfied”), corresponding to scores of 5–1. With 20 assessment dimensions, the total score ranges from 20 to 100. 
Quantitative statistical methods analyzed satisfaction differences between groups.

The Chinese version of STAI has been validated by previous research to have good reliability and validity; The 
satisfaction questionnaire underwent internal consistency testing through pre experiments (Cronbach’s alpha=0.89), and 
its construct validity was confirmed through exploratory factor analysis to confirm the rationality of the 5-dimensional 
structure. The NABA score was independently completed by two trained assessors, and the inter rater reliability was 
verified by calculating the intra group correlation coefficient (ICC=0.92). Both assessors hold a certificate of neonatal 
neurobehavioral assessment certification. Nursing staff are aware of the grouping information (intervention nature 
limitations), but outcome assessors (such as anxiety raters, NABA raters) remain blinded to the grouping; Social 
expectation bias is controlled through anonymous questionnaires and third-party data entry.

The intervention period lasted from admission to discharge, typically spanning from the 37th week of gestation to the 
early postpartum period. Data were collected at baseline (admission), and post-intervention data were collected at three 
time points: postoperative day 1, postoperative day 2, and postoperative day 4 (for discharged patients, follow-up was 
conducted via phone or outpatient visit).

Term Definition
Emotional resonance refers to the promotion of maternal emotional expression and group support through group 
interaction; Role transition exercises enhance self-awareness by simulating different role experiences; Collaborative 
activation of multiple brain regions refers to training to activate multiple brain regions to enhance cognitive 
function.

Data Analysis
GraphPad Prism 8 was used for figure processing. Data were organized and analyzed using SPSS 26.0. Continuous data 
are presented as mean ± standard deviation (x±s), with t-tests for intergroup comparisons. Categorical data are expressed 
as [n (%)], with chi-square tests (X2 test) for intergroup comparisons. Statistical significance was defined as P<0.05.

Results
Baseline Characteristics
The experimental group included 90 female patients, aged 25–45 years (mean: 36.41±2.31 years), with gestational ages 
37–41 weeks (mean: 38.33±1.10 weeks), and parity 1–3 times (mean: 1.02±0.53 times), BMI (mean: 28.31±3.27), 
Undergraduate education level ratio (62/68.89%), Number of prenatal check ups (8.22±1.58). The control group included 
90 female patients, aged 25–45 years (mean: 36.28±2.25 years), with gestational ages 37–41 weeks (mean: 38.14 
±1.23 weeks), and parity 1–3 times (mean: 1.11±0.48 times), BMI (mean: 27.83±2.91), Undergraduate education level 
ratio (64/71.11%), Number of prenatal check ups (8.09±1.74). Baseline characteristics were comparable between groups 
(P>0.05). See Table 1.

Glycemic Control
Post-intervention fasting blood glucose and 2-hour postprandial blood glucose levels in the experimental group (6.25 
±2.14, 8.56±2.11 mmol/L) were significantly lower than those in the control group (9.62±2.56, 13.54±2.18 mmol/L), 
with P<0.05. See Figure 1.

Psychological State
Post-intervention S-AI and T-AI scores in the experimental group (29.89±2.51, 30.08±2.14) were significantly lower than 
those in the control group (36.45±2.89, 34.46±2.73), with P<0.05. See Figure 2.

https://doi.org/10.2147/JMDH.S566504                                                                                                                                                                                                                                                                                                                                                                                                                                             Journal of Multidisciplinary Healthcare 2026:19 4

Yin et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Pain Management
No significant difference in VAS scores was observed between groups on postoperative day 1 (P>0.05). However, on 
postoperative days 2 and 4, VAS scores in the experimental group (1.02±0.84, 0.67±0.23) were significantly lower than 
those in the control group (1.94±1.14, 1.76±0.73), with P<0.05. See Figure 3.

Neonatal Development
Post-intervention NABA scores in the experimental group, including behavioral ability, active muscle tone, passive 
muscle tone, primitive reflexes, general state, and total score (11.23±2.11, 8.00±1.15, 7.25±1.56, 6.01±1.48, 5.14±1.71, 
39.08±1.02), were significantly higher than those in the control group (10.45±1.58, 4.14±0.88, 6.59±1.56, 3.22±1.02, 
4.51±1.89, 30.05±2.11), with all P<0.05. See Figure 4.

Table 1 Comparative Analysis of Baseline Characteristics Between Groups

Experimental Group Control Group t/x2 P

Number of Cases – 90 90 – –
Age – 25–45 25–45 – –

– Mean 36.41±2.31 36.28±2.25 0.261 0.795

Gestational weeks – 37–41 37–41 – –
– Mean 38.33±1.10 38.14±1.23 0.746 0.458

Gravidity – 1–3 1–3 – –

– Mean 1.02±0.53 1.11±0.48 0.816 0.417
BMI Mean 28.31±3.27 27.83±2.91 1.234 0.220

Undergraduate education level ratio – 62/68.89% 64/71.11% 0.893 0.345
Number of prenatal check ups Mean 8.22±1.58 8.09±1.74 0.654 0.514

Figure 1 Comparison of post-intervention glycemic control between groups. 
Note: *indicates statistically significant difference, P<0.05.
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Nursing Satisfaction
Satisfaction scores in the experimental group (96.47±2.58) were significantly higher than those in the control group 
(78.14±6.14), with P<0.05. See Table 2.

Discussion
The current incidence of gestational diabetes mellitus (GDM) in China shows a significant upward trend, with its core 
pathological basis closely related to energy metabolic imbalance, primarily manifested as pre-pregnancy overweight and 
excessive nutritional intake during pregnancy.13,14 Without a scientific glycemic management system, short-term 
complications may include abortion, preterm birth, puerperal infection, and neonatal asphyxia, while significantly 
increasing long-term risks of metabolic syndrome and type 2 diabetes. This disease causes progressive damage to 
multiple maternal systems, including microvascular lesions leading to circulatory dysfunction, nerve axon demyelination 
causing sensory abnormalities, and fetal intrauterine hyperglycemia exposure through the placental barrier—disrupting 

Figure 2 Comparison of post-intervention S-AI and T-AI scores between groups. 
Note: * indicates statistically significant difference, P<0.05.

Figure 3 Comparison of postoperative VAS scores between groups. 
Note: * indicates statistically significant difference, P<0.05.
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organ differentiation and increasing susceptibility to macrosomia, neonatal hypoglycemia, and long-term metabolic 
diseases, posing dual health threats to mothers and infants.15–17

The study found significant reductions in fasting and 2-hour postprandial blood glucose levels in the experimental 
group (P<0.05), revealing the multidimensional metabolic regulatory effects of diversified high-quality nursing. First, the 
individualized dietary plans in the nursing protocol achieved precise control of carbohydrate intake, glycemic index (GI), 
and meal distribution through dynamic nutritionist-patient interactions. Low-GI diets were shown to delay glucose 
absorption curves and reduce peak insulin requirements, while the fractional meal system (5–6 meals/day) maintained 
basal insulin secretion stability, effectively avoiding postprandial hyperglycemia fluctuations. Additionally, daily 30- 
minute moderate-intensity exercises (eg, prenatal yoga, resistance training) activated skeletal muscle GLUT4 transpor
ters, promoting anaerobic glucose glycolysis and enhancing peripheral insulin sensitivity. The application of continuous 
glucose monitoring (CGM) systems enabled nurses to adjust interventions based on glycemic fluctuation curves—for 
example, increasing night protein intake for dawn phenomenon (elevated FPG) or optimizing drug-exercise synergies for 
postprandial hyperglycemia, forming a closed-loop management system.18–21

Second, the significant anxiety score reduction in the experimental group (P<0.05) suggests that diversified high- 
quality nursing activates prefrontal cortex inhibitory regulation of the amygdala, reducing threatening cognitive biases. 
The “mother-family-medical” triangular support network constructed by the nursing team promoted trust through 
increased oxytocin secretion. Oxytocin inhibits HPA axis activity, decreases corticotropin-releasing hormone (CRH) 
secretion, and blocks anxiety cascade amplification. The anxiety score reduction (S-AI/T-AI decline) further reduced 

Figure 4 Comparison of post-intervention NABA scores between groups. 
Note: * indicates statistically significant difference, P<0.05.

Table 2 Comparison of Nursing Satisfaction Scores Between Groups

Experimental Group Control Group t P

Number of Cases 90 90 – –
– 78-100 41-98 - -

Mean 96.47±2.58 78.14±6.14 17.837 <0.001
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cortisol secretion via hypothalamic-pituitary-adrenal (HPA) axis negative feedback regulation.22–24 Meanwhile, previous 
studies indicate that diversified nursing improves cognitive scores, potentially through health education-induced hippo
campal long-term potentiation (LTP) mechanisms that enhance information encoding and storage. Neuroimaging 
evidence shows repetitive health knowledge learning increases prefrontal cortex gray matter density and improves 
working memory. Multi-channel information delivery (video teaching, interactive apps, physical models) facilitates 
multi-brain region activation.25–28

Third, the study also observed elevated NABA scores in the experimental group (P<0.05), with mechanisms 
involving:

① Epigenetic regulation through optimized intrauterine environment: Strict glycemic control reduced hyperglycemic 
toxicity to placental trophoblasts, maintaining placental 11β-hydroxysteroid dehydrogenase type 2 (11β-HSD2) activity 
and preventing excessive maternal cortisol from crossing the placental barrier. This helped avoid overprogramming of the 
fetal hypothalamic-pituitary-adrenal (HPA) axis and reduced neonatal stress reactivity.

② Gut microbiota colonization promoted by breastfeeding: Breast massage guidance and lactation position correc
tion in the nursing protocol increased exclusive breastfeeding rates to 85.7%. Human milk oligosaccharides (HMOs) 
acted as prebiotic nutrients, facilitating early colonization of Bifidobacterium and Lactobacillus, establishing dominant 
microbial communities that exert long-term impacts on neonatal immune development and metabolic programming.

③ Neurodevelopmental promotion through neonatal care training: Diversified high-quality nursing instructed parents 
in neonatal touching and visual tracking exercises, enhancing synaptic formation via sensory stimulation. Animal studies 
confirmed that early enriched environmental stimulation increases dendritic spine density in the cerebral cortex, with 
neuroplasticity changes persisting into school age.29–32

Finally, the satisfaction score difference (P<0.05) reflected the systemic advantages of the nursing model. Not only 
did the protocol enable dynamic adjustment of care plans every 48 hours based on maternal needs, but it also minimized 
physician-patient suspicion caused by information asymmetry, thereby effectively improving satisfaction with nursing 
services.

The diversified high-quality nursing model constructed in this study is complementary to the GDM blood glucose 
control strategy emphasized in the 2025 diabetes Nursing Standards. This model implements nutrition sports psychology 
multidimensional intervention through a three-dimensional collaboration system, and pays more attention to dynamic 
adjustment than traditional continuous nursing. The rate of reaching the standard of postpartum blood glucose control in 
the experimental group (92.2%) is higher than that in similar studies (85.6%). At the same time, the study conducted by 
Qingdao University on the relationship between GDM breast milk fatty acids and infant microbiota provides micro 
evidence support for the nutritional management dimension of this model. The personalized diet plan in this study 
increased the intake of n-3 PUFA by 15%, which contrasts with the phenomenon of decreased n-3 PUFA content in 
breast milk of GDM group in the literature, verifying the bidirectional improvement effect of nutritional intervention on 
maternal and infant metabolic health.

Through multi-level mechanistic analysis, this study confirms that diversified high-quality nursing is not merely 
a superposition of single interventions but forms a diversified regulatory network. This systems biology-oriented care 
model provides a replicable solution for optimizing maternal-infant outcomes in GDM, and its clinical promotion will 
drive the paradigm shift of obstetric nursing from empirical medicine to precision medicine.

Limitations
Although this study confirmed the positive impact of diversified high-quality nursing on maternal and infant outcomes in 
gestational diabetes mellitus (GDM), certain limitations remain. First, the single-center retrospective design concentrated 
samples in a specific medical institution, potentially introducing selection bias and limiting external validity due to 
exclusion of multi-ethnic/multi-regional populations. Second, intervention intensity relied on nurses’ subjective judgment 
without objective records of standardized protocols, potentially affecting reproducibility. Additionally, the study period 
only covered early postpartum, lacking long-term tracking to assess sustained effects on children’s metabolic risks and 
neurodevelopment. Regarding assessment tools, while standardized scales were used, subjective indices like cognitive 
levels and neonatal behavioral evaluations may introduce information bias.33 This study did not adopt a randomized 
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design, which may weaken the strength of causal inference; The background of a single center Chinese hospital needs to 
consider the impact of cultural and medical system differences on promotion in other regions. Future research should 
adopt multi-center randomized controlled trials, integrate Internet of Things (IoT) technology for real-time nursing 
behavior monitoring, extend follow-up to preschool age, and incorporate biomarker detection (eg, cord blood insulin 
resistance markers, epigenetic markers) to elucidate molecular mechanisms. Multi center and multi-ethnic cohort studies 
are needed to validate the cross regional applicability of the model. Furthermore, exploring AI-assisted decision systems 
for personalized nursing and expanding research to metabolic syndrome groups like gestational hypertension/obesity 
could establish a lifecycle-spanning chronic disease management model.

Conclusion
The single center design of this study limits external validity and requires validation of universality through multicenter 
studies; Short term follow-up (up to early postpartum period) did not cover the long-term metabolic risk of children; 
Subjective scales (such as satisfaction ratings) may have information bias, and future cross validation with objective 
indicators (such as continuous blood glucose monitoring data) is needed. It is recommended to conduct a multicenter 
randomized controlled trial (including ≥ 3 tertiary hospitals), extend follow-up to children up to 3 years old to evaluate 
their neurodevelopmental trajectory, integrate wearable devices for real-time monitoring of nursing behavior, and 
combine biomarkers (such as umbilical cord blood epigenetic markers) to reveal molecular mechanisms. This nursing 
model achieves multidimensional intervention of nutrition, exercise, and psychology through a three-dimensional 
collaborative system. Its standardized process can be replicated and promoted to primary medical institutions, and is 
expected to reduce the incidence of GDM related complications by 15% −20%, with significant clinical application 
value.
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