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Purpose: Physical activity is crucial for the health of both the mother and the baby, but it is often underutilized due to safety concerns,
insufficient guidance, and the lack of user-friendly platforms. This study explored pregnant women’s perceptions and needs regarding
mobile health platforms for physical activity management to guide the development of a needs-oriented intelligent management
platform.

Patients and Methods: A descriptive qualitative study was conducted with 37 pregnant women recruited from the obstetric
outpatient department. Semi-structured interviews were conducted, and data were analyzed using content analysis. This study was
reported following SRQR guidelines.

Results: Four key themes emerged: physical and mental changes during pregnancy, perceptions and concerns about exercise, needs
for exercise guidance, and requirements for mobile health platforms.

Conclusion: Pregnant women are receptive to mobile health platforms for physical activity management. Developers and healthcare
providers should focus on meeting their actual needs through a comprehensive, safe, and personalized tool to support physical activity
during pregnancy.
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Introduction

Physical activity is an important part of prenatal care. Regular exercise during pregnancy helps improve the cardiopul-
monary function of pregnant women, control weight, relieve low back pain, and has a positive impact on the health of
both the mother and the baby.! The American College of Obstetricians and Gynecologists (ACOG) recommends that,
except for a few contraindications, pregnant women should engage in at least 150 minutes of moderate - intensity
exercise per week.”® A survey of 3579 urban pregnant women in China showed that the physical activity levels of
Chinese pregnant women were generally low, with more than 40% of pregnant women having low physical activity
levels in each trimester.* The reasons for the low exercise compliance of pregnant women include insufficient awareness
of the safety and benefits of exercise and the lack of personalized guidance.” With the popularization of mobile Internet
and smart devices, app - based health management tools provide new ideas for prenatal care. WeChat is a widely used
social messaging app in China, with over 1.3 billion monthly active users.® It offers a variety of features, including
messaging, voice and video calls, news feeds, and mini-programs. WeChat mini-programs are sub-applications within the
WeChat ecosystem that provide additional functionality and services.” Unlike standalone applications, WeChat mini
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programs eliminate the need for additional downloads and achieve seamless access to exercise guidance, peer support,
and personalized monitoring. Pregnant women often use WeChat to seek health information and support from peers and
healthcare providers.® Studies have shown that pregnant women in China use wechat frequently, with more than half of
pregnant women using wechat mini-programs to look up pregnancy, feeding or health knowledge.” ' However, the
functions of existing domestic prenatal care intelligent platforms are relatively simple, mainly focusing on prenatal
knowledge push and life records, and there is still room for improvement in personalized exercise management
services.'? In recent years, information technology and big data analysis methods have been widely used in the healthcare
field, providing new opportunities for the precise management of physical activity during pregnancy.'® This study aimed
to explore pregnant women’s perceptions and needs regarding the development of a WeChat mini-program for physical
activity management during pregnancy. WeChat mini-program was chosen as the delivery channel due to its wide reach
and rich features that can facilitate health information seeking and support. However, current prenatal care mini-programs
in China primarily focus on knowledge dissemination and life logging, lacking specialized functions for personalized
exercise management,'* highlighting an urgent need to develop a targeted platform.

This study aimed to conduct in-depth interviews with pregnant women using qualitative research methods to explore
their perceptions and needs regarding the development of a WeChat mini-program for physical activity management
during pregnancy, so as to provide a reference for the development of a needs-oriented intelligent management platform
for physical activity during pregnancy, further optimize the management model of physical activity during pregnancy,
and promote the health of both the mother and the baby.

Materials and Methods
Study Participants

From May 2024 to September 2024, pregnant women attending the obstetric outpatient clinic of a tertiary hospital were
recruited as study participants. A purposive sampling strategy was adopted to include women of varying ages, occupa-
tions, parity, and gestational ages to ensure participant representativeness and diversity.

Inclusion criteria: Participants were required to have Mandarin listening, speaking, reading, and writing skills, along with
at least a high school education, to ensure accurate comprehension and expression of research-related content. Additional
inclusion criteria included the absence of cognitive impairment or mental illness and the ability to cooperate in completing
interviews. Exclusion criteria: Pregnant women who were diagnosed with other severe complications prior to pregnancy.

The sample size for this study was determined through a saturation-based approach. Following the method for
assessing saturation in qualitative research,'> data collection ceased when no new themes or information emerged from
subsequent interviews. After iterative interviews and data analysis, saturation was reached, and recruitment concluded
with a final sample of 37 pregnant women. The interviews were conducted by two trained female researchers with more
than 5 years of qualitative research experience in maternal care. The two researchers were systematically trained in semi-
structured interview skills and in the coding of qualitative data. To minimize interviewer bias, a pilot interview was
conducted prior to the formal study to unify the interviewers’ understanding of the present study and ensure consistency
in the interview process.

Among the 37 participants, ages ranged from 22 to 36 years (mean age: 30.13 &+ 2.78), and gestational ages spanned 4
to 38 weeks. Regarding education levels, three participants had secondary or high school education, seven had associate
degrees, and 27 had bachelor’s degrees or higher. The study was approved by the Ethics Committee of Nanhai District
People’s Hospital (Approval No. NYKY-2024-130-01), and this study complied with the Declaration of Helsinki. All
participants provided written informed consent after being fully informed of the study’s purpose, procedures, potential
risks, and benefits. They were anonymized using codes (P1, P2...Pn).

Methods

Development of the Interview Guide

A semi-structured interview guide was specifically developed for this qualitative research. This guide referred to
a comprehensive review of relevant literature on physical activity during pregnancy in Chinese and English databases.
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The Chinese databases searched included CNKI, Wanfang Data, VIP Database, and Chinese Biomedical Literature
Database. The English databases searched were PubMed, Web of Science, and CINAHL. The search time was from
January 1, 2014, to October 1, 2024, and the keywords used were “pregnant women”, “physical activity/exercise”,
“informatization/intelligence/internet” in Chinese and “pregnant women”, “physical activity/exercise”, “mHealth/
eHealth” in English. The initial draft of the interview guide was further improved through discussions within the

research team and pre-interviews.

Theoretical Basis

This study drew upon the Health Belief Model (HBM) and the Social Cognitive Theory (SCT) to guide the design of the
interview framework and data analysis. The Health Belief Model posits that an individual’s adoption of a health-related
behavior depends on their perception of disease susceptibility and severity, as well as their evaluation of the benefits and
barriers associated with the behavior.'"® When designing the interview questions, we included inquiries about pregnant
women’s awareness and attitudes toward physical activity during pregnancy to assess their perceived benefits of exercise,
perceived risks of inactivity, and challenges in accessing and adhering to prenatal exercise guidance. These elements
helped identify factors influencing their engagement in physical activity.

The Social Cognitive Theory emphasizes the dynamic interplay between personal factors (eg, cognition, attitudes),
behavior, and environmental influences.'” In developing the interview framework, we incorporated questions about
societal and environmental factors, such as family support and healthcare settings, to examine their impact on pregnant
women’s physical activity behaviors. Additionally, we explored participants’ perceptions of existing prenatal health
management platforms and their expectations for new platform features, as these subjective cognitions and attitudes may
shape their willingness and behavior toward using such tools.

During data analysis, the HBM provided a theoretical lens to examine pregnant women’s perceptions and influencing
factors regarding prenatal physical activity, while the SCT helped analyze how their subjective cognitions, attitudes, and
environmental contexts affected their behavioral intentions toward adopting smart platforms. By integrating these two
theories, we gained a comprehensive and in-depth understanding of the key factors influencing pregnant women’s use of
prenatal physical activity management platforms.

The primary objective of this study was to explore pregnant women’s awareness and needs regarding smart platforms
for prenatal physical activity management, thereby offering insights for future platform development. While the HBM
and SCT primarily guided interview design and data analysis, their principles could be further incorporated into the
functional design and optimization of such platforms in subsequent development and application phases.

The final semi-structured interview guide included the following key questions: What are your current perceptions
and attitudes towards physical activity during pregnancy? How do you usually obtain relevant knowledge and informa-
tion? What difficulties or challenges do you face in obtaining and following prenatal exercise guidance? What kind of
support do you hope to receive? What do you think are the deficiencies of the existing prenatal health management apps
in terms of physical activity management? If a mobile health management platform for physical activity management
during pregnancy were to be developed, what functions do you think would be essential? In what way do you hope the
relevant knowledge and guidance will be presented?

Data Collection

This study employed a descriptive qualitative research approach. Prior to formal interviews, two pilot interviews were
conducted to test the feasibility and comprehensiveness of the interview guide. Before each interview, the researchers
first explained the study’s purpose and content to the pregnant participants, emphasizing data confidentiality and
anonymity. Interviews commenced only after obtaining written informed consent. Interviews were held in quiet,
undisturbed settings—either private consultation rooms or health education rooms in the obstetric outpatient department.
Two trained researchers conducted face-to-face interviews (one leading the discussion, the other recording notes). The
entire process was audio-recorded, with detailed documentation of nonverbal cues such as facial expressions, tone of
voice, and gestures. To prevent participant fatigue, interviews were limited to 30-45 minutes. Researchers encouraged in-
depth expression of genuine perspectives through techniques like paraphrasing and follow-up questions.
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Data Analysis

Upon completing the interviews, researchers produced verbatim transcripts within 24 hours, which were then cross-
checked by another researcher for accuracy and completeness. The transcripts were saved as Word documents and
imported into NVivo 12.0 software. Through content analysis, the data were systematically examined sentence-by-

sentence to extract and synthesize key themes. The specific analytical steps were as follows:'®1°

1. Data Familiarization: Repeatedly reviewing interview transcripts to develop a comprehensive understanding of the
data.

Identifying Coding Units: Segmenting transcripts into discrete coding units (eg, phrases, sentences, or paragraphs).
Open Coding: Conducting preliminary coding for each unit to capture its core meaning.

Category Development: Grouping similar codes into higher-level categories.

A

Theme Generation: Further analyzing relationships between categories to derive overarching themes addressing
the research questions.

6. Theme Validation: Verifying the alignment between themes and raw data, with refinements made as needed. To
ensure analytical rigor, two researchers independently coded the data and subsequently compared their results.
Discrepancies were resolved through discussion, with a third researcher consulted if necessary until consensus was
achieved.””

Results

Through thematic analysis of interview data from 37 pregnant women, four main themes and ten sub-themes were
identified. The four themes are: (1) physical and psychological changes and needs during pregnancy; (2) perceptions and
concerns about exercise during pregnancy; (3) needs for exercise guidance during pregnancy; (4) functional concepts for
a pregnancy physical activity management platform. Table 1 presents the sub-themes per trimester for each main theme.

The next subsection provides detailed elaboration of each theme, supported by example quotes from the participants.

Detailed Elaboration of Each Theme
The next subsection provides detailed elaboration of each theme, supported by example quotes from the participants.

Table | Sub-Themes per Trimester for Each Main Theme

Themes

First Trimester

Second Trimester

Third Trimester

Physical and psychological changes and

needs during pregnancy

Perceptions and concerns about exercise

during pregnancy

Needs fo

r exercise guidance during

pregnancy

Functional concepts for a pregnancy

physical activity management platform

A mix of joy and anxiety,
heightened emotional sensitivity
Safety concerns persist
throughout pregnancy
Widespread lack of knowledge
about prenatal exercise
Multiple factors influencing
attitudes toward exercise
Desire for safety guidance on
exercise

Personalized services

Exercise monitoring and
reminder functions
Community for pregnant

women to interact

Body changes trigger feelings
of insecurity

Safety concerns persist
throughout pregnancy
Widespread lack of knowledge
about prenatal exercise
Multiple factors influencing
attitudes toward exercise
Expectation for personalized
exercise prescriptions
Personalized services
Exercise monitoring and
reminder functions
Community for pregnant

women to interact

Peak fear of childbirth

Safety concerns persist
throughout pregnancy
Widespread lack of knowledge
about prenatal exercise
Multiple factors influencing
attitudes toward exercise
Focus on exercises to alleviate
discomfort and aid labor
Personalized services

Exercise monitoring and
reminder functions
Community for pregnant

women to interact
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Theme I: Physical and Psychological Changes and Needs During Pregnancy

The first trimester is a critical phase of significant physical and emotional changes for pregnant women. Most
interviewees reported mixed feelings of happiness and worry upon learning of their pregnancy—joy for the new life
but anxiety about the unknowns of pregnancy and fetal health. Early symptoms like nausea and fatigue also caused
inconvenience, making emotions more volatile. P1 said, “In early pregnancy, my mood swings were intense. If something
upset me, I’d lock myself in the room and cry”.

As pregnancy progressed, women gradually adapted to bodily changes, and discomfort lessened. However, body
image concerns often led to low self-esteem. P2 shared, “Looking in the mirror, I felt deformed and bloated. I worried
about attracting strange looks outside and really needed comfort and encouragement”.

In late pregnancy, fear of labor peaked, compounded by mobility limitations and poor sleep. P3 said, “As my due date
approached, I felt uneasy and terrified of the pain of childbirth”.

Theme 2: Perceptions and Concerns About Exercise Among Pregnant Women

Worries about exercise safety were pervasive but varied by trimester. In the first trimester, many women feared vigorous
exercise might harm fetal stability. P3 mentioned, “I heard intense exercise could cause unstable fetal heart rates, so
I never dared try”. P5 said, “I avoided strenuous activity, worried it might affect fetal nutrition”. Knowledge gaps were
common, as P9 stated, “I knew exercise was good but had no idea what types or durations were safe”.

In the second trimester, some concerns eased, but caution remained. P15 shared, “As my body adjusted, my fear
lessened”. However, P18 expressed, “I still worried exercise might trigger contractions, so I avoided intensity”. Some
sought knowledge but felt inadequately informed. P17 said, “I heard yoga and swimming were safe but didn’t know
specifics like intensity”.

In the third trimester, safety fears intensified. P28 mentioned, “I grew more cautious, afraid exercise might induce
preterm labor”. P32 stated, “With limited mobility and safety concerns, I barely exercised”. Knowledge gaps persisted,
with P29 saying, “Near my due date, I felt clueless—afraid even moderate movements might cause issues”.

Women’s concerns about prenatal exercise stemmed from several factors. Misconceptions about the risks associated
with exercise during pregnancy were common. Many women also reported a lack of professional guidance and an
absence of medical advice on safe and appropriate exercise. Some women had personal complications or prior pregnancy
losses that made them more cautious about engaging in physical activity. Fragmented information sources and societal
norms favoring rest over activity further contributed to their hesitancy towards prenatal exercise.

Theme 3: Needs for Exercise Guidance Among Pregnant Women
In the first trimester, women prioritized safety advice. P5 said, “I needed a doctor’s professional opinion to feel secure”.
P9 expressed, “I wanted clear dos and don’ts, not generalities”.

In the second trimester, women sought tailored plans. P18 shared, “I wanted advice matching my current state”. P22
said, “I needed a custom plan—type, frequency, duration”. Some craved variety, with P7 stating, “Prenatal classes were
repetitive. I wanted more options”.

In the third trimester, needs shifted to safety and labor preparation. P31 mentioned, “I needed to know which late-
term exercises were safe”. P32 said, “I wanted moves to ease back pain and swelling”. P28 expressed, “I needed
guidance on perineal massage and Kegels for labor”.

Theme 4: Functional Concepts for a Pregnancy Physical Activity Management Platform
Women wanted adaptive guidance from the platform. P7 said, “The platform should recommend safe exercises based on
my trimester and condition”. P19 expressed, “As my body changes, the plan should update dynamically”. P32 shared,
“I’d love late-pregnancy suggestions, ideally tailored to my symptoms”.

Tracking and reminders were deemed essential functions. P14 said, “Daily reminders would help me build a routine”.
P34 stated, “It should log my workouts, track intensity/calories, and suggest adjustments”.

A peer support space was also desired. P9 shared, “I’d love to share tips and motivation with other moms-to-be”. P17
said, “A forum to discuss exercises would let me check if I’'m doing things right”.
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The focus evolves from “managing pregnancy uncertainties and emotional fluctuations” (first trimester) to “addres-
sing body image insecurity” (second trimester), and finally to “alleviating physical discomfort and coping with fear of
childbirth” (third trimesters). Exercise safety concerns persist but shift focus: from “protecting fetal stability” (early
pregnancy) to “avoiding overexertion/contractions” (mid-pregnancy) and “preventing preterm labor” (late pregnancy).
This transitions from “basic safety precautions” (early pregnancy) to “personalized exercise plans” (mid-pregnancy) and
“discomfort relief and birth preparation exercises” (late pregnancy).

Discussion

The findings of this study regarding exercise barriers among pregnant women align with Ahmadi’s review,?! both confirming
that safety concerns are the core factor hindering exercise during pregnancy. The high acceptance of digital health platforms
corresponds with Goetz’s conclusion that pregnant women widely recognize the role of digital tools in supplementing
traditional care.”> Compared to Kraschnewski’s research,? this study further refines the differing needs across pregnancy
stages, providing more precise guidance for phased platform functionality design. Unlike Hayman’s content analysis of
pregnancy exercise apps,'® this research focuses specifically on WeChat Mini Programs. By integrating Chinese pregnant
women’s usage habits, the proposed functional requirements demonstrate greater localized applicability.**

Analysis of Pregnant Women’s Acceptance of Intelligent Pregnancy Physical Activity

Management Platforms

This study found that pregnant women generally hold a positive attitude toward intelligent platforms, believing such
platforms can compensate for the shortcomings of traditional prenatal care by providing personalized exercise guidance.
This finding aligns with previous research,”>~® but the present study further reveals the key factors influencing acceptance
and their underlying mechanisms. The complex physical and psychological changes during pregnancy significantly impact
platform acceptance. The mix of joy and anxiety in the first trimester, the decline in self-perception during the second
trimester, and the fear of childbirth in the third trimester may all reduce motivation to use the platform. This suggests that the
platform should tailor emotional support and motivational strategies to the psychological characteristics of each trimester. For
example, offering anxiety management strategies in the first trimester, focusing on self-efficacy enhancement in the second
trimester, and reinforcing childbirth preparation and confidence-building in the third trimester. Such precise, dynamic
psychological interventions can improve both acceptance and engagement with the platform. Concerns about exercise safety
are another critical factor affecting acceptance. Pregnant women’s worries about exercise risks persist throughout pregnancy,
stemming from cognitive biases and a lack of professional guidance, which further undermines trust in the platform. This
highlights the importance of correcting misconceptions and providing evidence-based safety knowledge to enhance
acceptance. The platform should integrate authoritative prenatal exercise guidelines and offer personalized risk assessments
and exercise prescriptions based on individual circumstances (eg, complications, high-risk factors) to strengthen trust and
perceived safety. Additionally, incorporating real-time monitoring and intelligent alert functions can effectively address
safety concerns. A lack of professional knowledge also limits willingness to use the platform. Women desire standardized,
scientifically grounded exercise guidance, but existing channels often lack expertise and specificity.”” This underscores the
need to integrate multidisciplinary professional resources. The platform should collaborate with experts in obstetrics, sports
medicine, and nutrition to provide comprehensive, authoritative health knowledge and behavioral guidance. With credible
professional endorsement, the platform is more likely to gain recognition and trust. Furthermore, expert teams can contribute
to continuous content updates and optimization, ensuring alignment with the latest guidelines and research evidence to meet
the growing demand for professional support.

Demand-Driven Functional Architecture of an Intelligent Pregnancy Physical Activity
Management Platform

Interview findings reveal that pregnant women have diversified needs for intelligent platform functionalities, including
personalized exercise plans, real-time monitoring and feedback, and social interaction features. These insights provide
critical guidance for platform development.
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Personalized services emerge as the core demand. Participants expect the platform to develop tailored exercise
regimens by comprehensively considering gestational age, physical condition, and exercise habits, with dynamic
adjustments based on changing needs. This requires advanced capabilities in data collection, analysis, and application.
The platform should leverage wearable devices and mobile applications for continuous, dynamic health and behavioral
data acquisition. Through machine learning algorithms and knowledge graph technology, it can construct individualized
user profiles to match optimal exercise solutions.”® Embedded artificial intelligence can further refine exercise plans
based on real-time monitoring data and user feedback, enhancing both precision and timeliness. Adaptive learning
technology may also personalize the presentation of exercise-related knowledge according to users’ health literacy levels
and learning progress, improving accessibility and practical value.

Diverse exercise resources constitute another key requirement. While women express interest in novel formats like
prenatal yoga and birthing ball exercises, current channels remain limited. The platform should integrate online and
offline resources by taking the following actions:

Incorporating video-on-demand and live-streaming courses to deliver varied content.

Partnering with physical fitness centers to offer subsidized or complimentary classes with closed-loop management of
booking, attendance, and evaluation.

Utilizing VR/AR technologies to create immersive exercise experiences.”’

Implementing intelligent resource recommendation systems to boost engagement.

Social interaction features are equally anticipated. Women desire peer support networks for experience sharing and
mutual encouragement. The platform should take the following steps:

Establish dedicated forums and interest groups for knowledge exchange.

Incorporate gamification elements like real-time interaction and friendly competitions.

Employ social network analysis to recommend compatible exercise partners.

This hybrid model blending virtual communities with intelligent management can enhance motivation and compli-
ance while pioneering new prenatal care paradigms.®®

Drawing from these findings, we propose a demand-driven functional framework comprising three core compo-
nents—personalized services, exercise resource integration, and social interaction—supported by data-driven and Al
technologies. This architecture offers both theoretical reference and practical guidance for platform development.

Application Value and Development Directions of Intelligent Pregnancy Physical

Activity Management Platforms

Information technology-driven intelligent platforms present new possibilities for managing physical activity during
pregnancy. On the one hand, these platforms can transcend the temporal and spatial limitations of traditional prenatal
care, providing convenient and continuous behavioral interventions to effectively enhance exercise adherence. On the
other hand, the multi-dimensional, dynamic data collected by intelligent platforms offers novel approaches for precisely
assessing pregnancy health risks and optimizing management decisions.

The integration of real-time monitoring data with medical big data can facilitate the construction of pregnancy risk
prediction models, enabling early warning systems for pregnancy complications.*' This advancement holds promise for
reducing pregnancy risks and improving maternal and neonatal outcomes. Consequently, the application value of
intelligent platforms should not be underestimated, as they may serve as valuable supplements to traditional prenatal
care and provide new momentum for promoting maternal and child health. However, it is important to recognize that the
development of such platforms in China remains in its nascent stages, facing several challenges in practical application.

First, data security and privacy protection require urgent strengthening. Given the highly sensitive nature of pregnant
women’s health data, platforms must strictly adhere to data security and ethical guidelines, implementing robust technical
safeguards and management protocols to alleviate privacy concerns. Second, platform functionality and user experience
need optimization. To maximize utility, platforms must thoroughly consider the actual needs and usage habits of pregnant
women, delivering intuitive, user-friendly interfaces with seamless interaction. Third, the scientific validity and standar-

dization of these platforms require further verification. Exercise guidance provided must be grounded in evidence-based
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medicine and aligned with authoritative guidelines. Establishing rigorous content review and update mechanisms, along
with periodic evaluations of platform efficacy, are critical priorities. Looking ahead, research and practice in this field
should focus on the following directions:

Enhancing interdisciplinary integration by combining expertise from sports medicine, obstetrics, and information
science to provide stronger theoretical and technological foundations for platform development.

Conducting platform-based intervention studies through rigorous empirical research designs to objectively evaluate
effectiveness and drive continuous improvement.'?

Prioritizing user experience by employing participatory design methods to incorporate feedback from pregnant
women and stakeholders, ensuring ongoing optimization of platform features.

Strengthening regulation and standardization through the establishment of management protocols and technical
standards to safeguard user rights and ensure ethical operation.

Through collaborative efforts across sectors, intelligent pregnancy activity management platforms will mature,
injecting new vitality into prenatal care practices. This study systematically examines acceptance factors and functional
requirements through in-depth interviews, proposing a demand-driven framework to guide platform development. While
these platforms show significant potential for enhancing physical activity participation and health management, chal-
lenges remain in data security, functionality, and scientific validation—necessitating coordinated action to ensure
sustainable development. Future research should expand sample diversity, incorporate multi-stakeholder perspectives,
and employ robust intervention studies to further refine platform effectiveness.

The innovation and contributions of this study are primarily reflected in three aspects: First, it systematically reveals
the dynamic evolution of exercise needs across different stages of pregnancy, providing a novel theoretical basis for the
platform’s phased personalized design. Second, by focusing on the highly popular WeChat Mini Program platform and
integrating Chinese pregnant user scenarios (eg, the social attributes of WeChat, no need for additional downloads), the
proposed functional design better aligns with localized needs, filling the gap in existing research targeting specific digital
platforms. Third, it integrates the Health Belief Model with Social Cognitive Theory for needs analysis. This approach
not only identifies surface-level needs but also delves into underlying factors like cognition, attitudes, and environment,
providing theoretical support for precisely implementing platform features rather than merely listing functionalities.

Limitations

This qualitative study employed in-depth interviews to explore pregnant women’s perceptions and needs regarding an
intelligent platform for physical activity management during pregnancy, providing valuable insights for platform
development. However, several limitations should be acknowledged.

The study used purposive sampling, recruiting 37 pregnant women from the obstetrics clinic of a tertiary hospital in
Guangdong Province, China. The relatively small sample size and single-site recruitment may not fully capture
perspectives from diverse regions or cultural backgrounds. Future research should expand the sample size and include
more heterogeneous populations to enhance external validity.

While semi-structured interviews allowed for an in-depth understanding of participants’ subjective experiences, the
lack of objective data limits comprehensiveness. Future studies could incorporate questionnaires, behavioral observa-
tions, or other methods to provide more robust and multidimensional evidence.

The study preliminarily identified pregnant women’s expectations for platform features but did not develop actionable
design specifications (eg, algorithms for personalized exercise prescriptions, demonstration video production). Future
development should involve stakeholders (eg, pregnant women, healthcare providers) to refine functionalities and
enhance user-centered design.

While focusing on subjective perceptions, the study did not assess the platform’s real-world application or effective-
ness. Post-development randomized controlled trials are needed to evaluate impacts on physical activity behaviors and
maternal-infant health outcomes, validating feasibility and efficacy.

Despite these limitations, the study offers critical user-centric insights for intelligent platform development. Future
research should address these gaps by expanding samples, diversifying data collection, refining functionalities, and
evaluating practical outcomes to iteratively optimize the platform.
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Conclusion

Through in-depth interviews, this study comprehensively explored pregnant women’s perceptions and needs for smart
pregnancy physical activity management platforms, providing valuable insights for the future development of user-
centered smart platforms. The findings suggest that pregnant women generally expect these platforms to integrate
multiple functions, including personalized exercise planning, exercise presentations, monitoring reminders, and peer
communication functions, as well as support for women’s health and well-being, to comprehensively meet their physical
activity management needs during pregnancy. Psychosomatic changes during pregnancy, safety concerns about exercise,
and lack of expertise are key factors influencing their acceptance of smart platforms. These findings provide practical
guidance for the development of pregnancy-specific activity management platforms and the design of targeted interven-
tion content. Medical institutions and platform developers should deeply understand the actual needs of pregnant women
and build a comprehensive, professional and personalized intelligent platform. While smart platforms can provide
convenient and personalized services, they can not completely replace professional medical guidance. Only through
the synergistic integration of these two approaches can we better meet the diverse needs of pregnant women and improve
their access to effective physical activity management services during pregnancy.

Therefore, we advocate medical institutions to actively promote the development and application of intelligent
pregnancy activity management platform. Future research should validate these findings with a larger sample and
incorporate the perspectives of other stakeholders, such as healthcare providers, platform developers, to gain a more
comprehensive understanding of platform development needs. In addition, a rigorous randomized controlled trial should
be conducted to evaluate the effectiveness of the platform in improving physical activity behavior and maternal and
infant health, resulting in continuous optimization and improvement to better serve the broader population of pregnant
women.
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