Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Proactive pelvic floor health behaviors during
pregnancy: A qualitative study based on the
integrated theory of health behavior change

Yu Bao

Southern Medical University Shenzhen Hospital
Si Lu

Southern Medical University Shenzhen Hospital

Dan Luo
Southern Medical University Shenzhen Hospital

Wei Ren
Southern Medical University Shenzhen Hospital

Ling Chen
Southern Medical University Shenzhen Hospital

Wenzhi Cai

caiwzh@smnu, edu, cn

Southern Medical University Shenzhen Hospital

Research Article

Keywords: Prenatal pelvic floor health, Integrated Theory of Health Behavior Change, Proactive health
behavior, Self-regulation, Social support

Posted Date: October 13th, 2026
DOI: https://doi.org/10.21203/rs.3.rs-10651786/v1

License: €© ® This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Additional Declarations: No competing interests reported.

Page 1/17


https://doi.org/10.21203/rs.3.rs-10651786/v1
https://doi.org/10.21203/rs.3.rs-10651786/v1
https://doi.org/10.21203/rs.3.rs-10651786/v1
https://creativecommons.org/licenses/by/4.0/

Abstract
Background

Pelvic floor health management during pregnancy is essential for postpartum recovery, yet the factors
shaping women'’s proactive engagement remain insufficiently understood.

Objective

To explore the cognitive, self-regulatory, and social determinants influencing pregnant women's proactive
engagement in pelvic floor health behaviors.

Study design:

This was a theory-informed qualitative study. Twenty-one pregnant women were purposively sampled
from a tertiary hospital in Shenzhen, China. Semi-structured interviews were conducted, and data were
analyzed using a deductive framework based on the three core constructs of the Integrated Theory of
Health Behavior Change (ITHBC). Inductive coding was used to identify emergent concepts beyond the
framework. The study adhered to the COREQ guidelines to ensure methodological rigor and
transparency.

Result

Engagement in pelvic floor health behaviors was shaped by interacting cognitive, behavioral, and social
processes. Fragmented information led to partial understanding, low preventive awareness, and reduced
self-efficacy. Difficulties in self-regulation—such as limited planning, inconsistent monitoring, and
challenges in sustaining routines—impeded behavioral follow-through. Social support from family
members, peers, and healthcare professionals was present but often unstable and context-dependent.
Digital resources served as supplementary guidance, though their perceived credibility and usability
determined their effectiveness. Beyond formal healthcare settings, women also acquired behavioral
strategies through cultural and social pathways, including experiential learning, observation, and social
media influence.

Conclusion

Proactive pelvic floor health behaviors arise from dynamic interactions among cognitive, behavioral, and
social factors. Interventions should move beyond knowledge provision to empowerment-oriented,
stratified strategies integrating credible digital tools, cultural sensitivity, and real-time feedback. These
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findings extend the theoretical application of the ITHBC and inform personalized antenatal health
promotion.

Trial registration:

not applicable.

Introduction

Pelvic floor dysfunction (PFD) is a common but often overlooked public health issue among women
worldwide, mainly presenting as urinary incontinence (Ul), pelvic organ prolapse, and sexual dysfunction
[1, 2] Affecting 35%—38% of women—and up to 50% during perimenopause [3]—PFD not only causes
physical and psychological distress but also increases healthcare costs [4]. In China, these burdens can
negatively impact women's reproductive intentions, adding to the challenges of a declining birth rate.

Pregnancy is a critical period for PFD prevention. Pregnancy-related Ul affects 31% of primiparous and
42% of multiparous women([5], and strongly predicts postpartum Ul [6]. Because PFD symptoms can be
delayed and may not appear until weeks or months after delivery [7-9], early preventive care during
pregnancy is essential. Although pelvic floor muscle training (PFMT) is highly effective in preventing
perinatal Ul and severe perineal tears [10, 11], pregnant women often struggle to perform and maintain
these exercises correctly in their daily lives [12—-14].

With the development of the proactive health concept, individuals are increasingly encouraged to take
responsibility for their own health through lifestyle and preventive measures [15-17]. Existing research
has primarily focused on interventions and training outcomes, with limited understanding of how
pregnant women perceive pelvic floor health, the behavioral barriers they encounter when performing
PFMT, and the factors influencing their willingness and adherence.

In this context, this study, guided by the Integrated Theory of Health Behavior Change (ITHBC) [18, 19],
aims to explore the key factors influencing proactive pelvic floor health behaviors among pregnant
women in China. Using deductive content analysis combined with thematic extraction and frequency
analysis, the study seeks to provide empirical support for theory development and offer evidence-based
recommendations for optimizing prenatal pelvic floor health interventions, reducing the risk of PFD,
improving women'’s health outcomes, and supporting national reproductive policies.

Methods
Study design

We conducted a descriptive qualitative study using face-to-face interviews, with data analyzed through
the ITHBC framework. Both deductive and inductive content analyses were employed. Following the
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ITHBC, a deductive approach was used to categorize and calculate the frequencies of data fitting the
theoretical constructs [20]. For data that could not be directly mapped onto the ITHBC framework, an
inductive approach was applied to identify underlying patterns and emergent themes. The study
rigorously adhered to the Consolidated Criteria for Reporting Qualitative Research (COREQ) guidelines
[21] (Appendix 1).

Theoretical framework

Developed by American nursing scholar Ryan, the ITHBC synthesizes multiple widely used health
behavior theories into a mid-range theoretical framework [18]. It posits that behavior change results from
the synergistic interaction of three key dimensions: knowledge and beliefs (understanding health issues
and evaluating personal capabilities), self-regulation skills (goal setting, self-monitoring, problem-solving,
and action planning), and social facilitation (external resources such as social support, community
services, and technological tools). The ITHBC has demonstrated robust empirical utility in guiding
complex health behaviors, including chronic disease self-management [22], dietary management [23],
exercise interventions [24], and postpartum weight control [25]. Given that prenatal pelvic floor health
requires continuous self-management and contextual adaptability, ITHBC serves as an highly
appropriate conceptual foundation for this study to systematically investigate the mechanisms driving
pregnant women's proactive health behaviors. The interview guide for this study was also designed
based on this theoretical framework, and its specific content is presented in Appendix 2.

Study setting and recruitment

Using maximum variation purposive sampling, we recruited pregnant women from the obstetrics
outpatient clinic and inpatient wards of a tertiary general hospital in Shenzhen, China. To ensure sample
diversity, participants were purposefully selected to reflect variations in educational background,
geographic distribution, and income levels.

Inclusion criteria were: (a) age = 18 years; (b) gestational age = 24 weeks; (c) ultrasound-confirmed
singleton pregnancy; and (d) voluntary participation with written informed consent. Exclusion criteria
were: (a) psychiatric disorders or cognitive impairments; (b) severe medical or surgical conditions; and
(c) significant high-risk pregnancy factors (e.g., congenital heart disease, hypertensive disorders,
threatened preterm labor, or recurrent miscarriage) that contraindicate prenatal pelvic floor muscle
exercises.

Data collection

Between June and July 2025, data were collected through face-to-face, semi-structured interviews. After
drafting the initial interview guide based on the ITHBC, we pilot-tested it with three pregnant women and
finalized the instrument based on their feedback. Key questions included: “When did you first become
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aware of pelvic floor health management?” “Through what experience did you begin to pay attention to
it?” “Did you receive any support from family or friends?” and “What challenges or barriers have you
encountered?” Formal interviews were conducted by the first author in a private, quiet hospital setting. A
total of 21 participants were formally interviewed (mean duration: 17.27 + 4.95 minutes). All sessions
were audio-recorded, anonymized, and transcribed verbatim within 48 hours. Data saturation was
considered achieved when no new codes or concepts emerged and recurrent themes were consistently
identified.

Data analysis

The deductive approach aimed to test the applicability of the ITHBC. The research team first identified
key concepts based on the theory and developed an initial set of coding categories to explore the
relationships between codes and compare their ordering through frequency analysis [26]. Inductive
content analysis addressed components not sufficiently explained by the ITHBC, allowing novel insights
to emerge [27]. A total of 24 pregnant women were recruited, among whom 3 participated in pilot
interviews to refine the analytical procedures. Formal analysis was conducted on data from 21
participants. A directed content analysis method was used, comprising three main steps:

Step 1: The researchers repeatedly read the transcripts to gain familiarity and identify analytically
meaningful units of text. Initial coding was conducted using NVivo 14.0 software. To ensure coding
stability, intra-coder reliability was assessed using Holsti's percentage agreement method.

Step 2: A structured analytical matrix was constructed based on the ITHBC framework. Two coders who
had received 8 hours of specialized training conducted the formal coding. The training covered: (a) an in-
depth understanding of the ITHBC and the conceptual meanings of each category in the matrix, and (b)
practice coding using pilot data, followed by group discussion to enhance category clarity and
alignment.

Step 3: The formal analysis proceeded in three phases: (a) thorough review of the transcripts to
contextualize the data, (b) categorization of meaning units within the theoretical matrix and calculation
of code frequencies, and (c) synthesis of high-frequency categories into overarching themes. For data
that could not be mapped onto the theoretical framework, inductive content analysis was used to group
codes by similarity, extract higher-order categories, and develop emergent themes.

To ensure inter-coder reliability, both Holsti's agreement index and Cohen'’s kappa coefficient were
calculated to assess consistency between coders.

Rigor and reflexivity

To ensure the rigor and credibility of the research process, inter-coder reliability between the trained
coders was evaluated using Cohen’s kappa coefficient. The first author strictly adhered to ethical
guidelines, employed a consistent interview approach, and maintained a reflexive journal throughout the
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study to document subjective judgments and potential biases [28], thereby enhancing transparency and
the overall validity of the research.

Results

A total of 21 participants were formally interviewed in this study. The mean age was 30.86 + 3.09 years,
and the average gestational age was 31.05 + 4.96 weeks. Detailed demographic characteristics are
presented in Table 1.

Table 1

Characteristics of participants.
Characteristic  Number Characteristic Number Characteristic Number
Age BMI Employment status
24-30 9 18.5-25 8 Yes 16
30-40 12 >25 13 No 5
Gravidity Education level Monthly income
Primigravida 16 Associate degree 6 <5000 RMB 2
Multigravida 5 Bachelor’s degree 14 5000-10000 RMB 3
Gestational weeks Postgraduate degree 1 10000-20000RMB 12
24-30 weeks 11 >20000 RMB 4
30-38 weeks 10

Intra- and inter-coder reliability

To assess coding stability, coder BY re-coded 20% of the transcripts (n = 4) two weeks after the initial
coding, achieving an intra-coder agreement of 0.90 (Holsti's method). Coders LS and LD independently
coded the same 20% sample. The inter-coder reliability, assessed via Cohen’s kappa, was 0.73 (95% ClI:
0.59-0.87), demonstrating substantial agreement and rigorous coding stability.

Categories and frequency of beliefs

Guided by the ITHBC, deductive and inductive content analyses were used to categorize the interview
data. Initial codes were refined via semantic induction (e.g., conceptualizing “I'm too lazy to move” as
“lack of motivation”). Frequency analysis and semantic synthesis revealed three interrelated themes
shaping proactive health behaviors. The detailed coding categories and their frequencies are
summarized in Table 2.
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Table 2
Coding Results of Influencing Factors for Proactive Health Behaviors under the ITHBC Framework

Knowledge & Beliefs n/N % Self-Regulation Skill and Ability n/N %

Lack of pelvic floor 18/21 85.71 Pre-pregnancy exercise habits 10/21  47.62

knowledge

Attention to pelvic floor  21/21 100.00 No planning 13/21  61.90

health

Only know about 14/21  66.67 Regular exercise 8/21 38.10

postpartum

Understand later 12/21  57.14 Continuation of pre-pregnancy 4/10 40.00
habits into pregnancy

Lack of motivation 14/21 66.67 Supervised by doctor and self 11/21  52.39

Implicit learning 7/8 87.5 Only self-supervised 19/21  90.48
Time issues 14/21 66.67

Social Facilitation n/N % Physical strength issues 14/21  66.67

Friends, family, etc. 17/21 80.95 Positive immediate feedback 4/21 19.05

Healthcare 13/21  61.90 Negative immediate feedback 1/21 4762

professionals

Multimedia platforms 19/21 90.48 Positive feedback leading to regular  2/4 50
exercise

Theme 1: Coexistence of Cognitive Deficits and Low Self-
Efficacy—Core Barriers to Behavioral Initiation

Participants demonstrated a delayed and fragmented understanding of pelvic floor health. Specifically,
85.7% (18/21) were unaware of specific pelvic floor muscle functions or related exercise mechanisms.
While some recognized terms like "Kegel exercises" or "postpartum rehabilitation," their knowledge
remained unsystematic, with most having only recently been exposed to these concepts.

I have no foundation and don’t know how to exert the right force. I'm also afraid to try it on my own. (P010)
| always thought pelvic floor exercises were something for
after childbirth. (P013)

I know this is important, but neither the doctor nor my family has told me how to do it properly. (P002)

Among the participants, 38.1% (8/21) engaged in regular exercise during pregnancy. However, 87.5%
(7/8) of these women were motivated by alternative goals, such as weight or glucose control, rather than
an explicit awareness of pelvic floor health. Consequently, they inadvertently performed exercises that
objectively benefited their pelvic floor function without conscious intent.
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The doctor advised me to control my weight, so | followed
exercise videos. (P009)

During pregnancy, many exercises are done for shaping or to have an easier birth, but pelvic floor health is
rarely considered. (P010)

Although most participants recognized the general benefits of pelvic floor exercises, their awareness
regarding the urgency of prenatal intervention remained low. Specifically, 66.7% (14/21) of the women
only paid attention to pelvic floor health after experiencing symptoms or during the postpartum period.

The doctor didn't say it was something | had to do, and since | felt fine, | didn’t do it. (P002)

Furthermore, 66.7% (14/21) reported low self-efficacy regarding sustained exercise, primarily attributing
this to physical discomfort, a lack of progress feedback, and diminished confidence.

I've felt very fatigued since becoming pregnant and just
don't feel like moving much. (P011)

| feel physically weak—training itself is difficult and quite
exhausting. (P015)

| experienced bleeding during pregnancy, so | became
worried and didn’t dare to exercise.” (P007)

A total of 40.00% (4/10) of pregnant women demonstrated a high level of proactiveness, which was
often associated with established pre-pregnancy exercise habits or clear expectations for postpartum
physical recovery.

| hope to maintain the same physical condition before and
after childbirth. (P015)

Theme 2: Social Facilitation and External Environment —
Diverse Supports but Structural Deficiencies
Participants accessed pelvic floor health information through multiple channels, including new media

platforms (90.48%, 19/21), family and friends (80.95%, 17/21), and healthcare professionals (61.91%,
13/21), yet only 38.10% (8/21) maintained regular exercise.

My family didn’t really understand these things. (P020)

A friend who already had her baby explained things and
recommended Pilates. (P015)
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The doctor only recommended one exercise to me—
something like the butterfly stretch. (P019)

Some participants actively sought supplemental resources via online communities or close
interpersonal networks. Platforms like Xiaohongshu and Douyin (the Chinese version of TikTok) emerged
as primary information sources; however, participants commonly reported concerns regarding the
credibility and accuracy of this content.

| first heard about pelvic floor exercises through an
expert's short video. (P021)

| searched for pregnancy-related terms, and then the platform kept recommending similar content. | ended
up watching a few videos and followed the influencers’ workouts. (P012)

Online information is inconsistent, and it’s hard to tell
what's truet. (P002)

Most participants reported only recent exposure to the concept of postpartum rehabilitation. Access to
professional resources was limited by barriers such as high costs, geographic inaccessibility, unclear
service provision, and a lack of outcome evaluation, which collectively hindered continuous professional
guidance.

Visiting the hospital is too troublesome, and the procedures are quite complicated. The external institutions
are not professional, so I'd rather just take a walk by myself. (P018)

Theme 3: Self-Regulation and Behavioral Strategies —
Coexistence of Planning Deficits and Flexible Execution

Exercise during pregnancy lacked systematic planning, manifesting as fragmented and sporadic
behaviors. A majority (61.91%, 13/21) did not establish clear exercise plans, and 66.67% (14/21) faced
interruptions due to time constraints and daily responsibilities, making adherence difficult.

Sometimes I just do it when | remember, but without a fixed plan, | can't keep it up. (P017)
| get off work late, then have to study at home—there's no time for exercise. (P021)
I have another child to take care of at home, so there's simply no time. (P006)

In addition, some pregnant women expressed concerns about the safety of engaging in physical
exercise, particularly when experiencing physical discomfort or abnormal symptoms.

| read online that some pregnant women experienced bleeding after exercising improperly at home, so I'm
too afraid to try. (P007)

Page 9/17



Only 38.10% (8/21) of pregnant women maintained regular exercise during pregnancy. Although 47.62%
(10/21) reported having pre-pregnancy exercise habits, 40.00% (4/10) of them did not actively adjust
their behavioural routines during pregnancy.

| had exercise habits before pregnancy and during pregnancy | sought suitable exercises to continue.
(P013)

Positive feedback from exercise, such as physical relaxation and improved mood, was reported by 19.0%
(4/21) of the participants. However, only 50.0% (2/4) of these women translated this positive experience
into sustained motivation, with one participant discontinuing exercise entirely due to perceived difficulty.

| feel much more relaxed after exercising. (P013)
If | persist twice without seeing results, | won't continue even if others suggest it. (P015)

A total of 57.1% (12/21) of the participants tended to postpone exercise until the postpartum period,
demonstrating a generally low motivation for physical activity during pregnancy.

If physical symptoms really appear, then | would definitely
start pelvic floor training. (P019)

Right now, my energy isn’t focused on pelvic floor health; I'm probably paying more attention to other issues
and will look into it after childbirth. (P015)

Behavioral monitoring primarily relied on subjective sensations and medical advice. Specifically, 90.5%
(19/21) of the participants depended on self-assessment to evaluate their exercise outcomes, while
52.4% (11/21) reported that physician recommendations influenced their behavioral choices.

| prioritize my own perception of bodily changes. (P019)

If the doctor advises me to do something, | will follow it.
(P001)

Discussion
Principal Findings

This qualitative study, grounded in the ITHBC, explored the complex perceptions and experiential
processes underlying pregnant women'’s proactive engagement in pelvic floor health behaviors. We
identified a multi-layered behavioral phenomenon shaped by the dynamic interplay of cognitive, self-
regulatory, and social processes. Specifically, the findings reveal that while delayed knowledge, low self-
efficacy, and fragmented social support act as prominent perceived barriers to behavioral initiation and
maintenance, positive experiential reinforcement and unique cultural/social pathways (such as implicit
learning) serve as key contextual drivers that activate proactive health behaviors.
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Results

Our findings align with previous research. At the level of health knowledge and beliefs, prior studies have
shown that although most pregnant women in China recognize the importance of pelvic floor exercises,
their understanding of pelvic floor muscle function, the risk of dysfunction, and proper exercise
techniques is often limited and fragmented, which constrains the development of preventive awareness
and the initiation of early intervention behaviors[29-31]. Traditional cultural beliefs, such as “mild
symptoms do not require attention” or “rest should take priority during pregnancy,” may further weaken
risk perception and delay the initiation of health behaviors[32]. This contrasts with findings from Western
populations, where higher perceived susceptibility and well-established risk communication
mechanisms are typically associated with more proactive health behaviors[33], highlighting the critical
influence of cultural context and health education systems on behavior formation.

Regarding social facilitation, while family support and professional guidance play important roles, their
actual effectiveness is often limited[30, 34]. Our findings suggest that limitations in domestic digital
platforms, including heterogeneous information quality, insufficient personalization, and discontinuous
support services, may undermine the long-term maintenance of health behaviors[35, 36]. Meanwhile,
offline professional rehabilitation resources are constrained by time, geographic, and cost factors[37],
leaving many pregnant women in a state of “information overload but insufficient guidance.”
Consequently, social facilitation of pelvic floor health behaviors during pregnancy is characterized by
participation from multiple actors but uneven support effectiveness, with inadequate coordination
between digital platforms and offline resources representing a key bottleneck to fully realizing social
facilitation.

In terms of self-regulation, previous studies consistently emphasize the importance of clear goal-setting,
detailed planning, and timely feedback for sustaining health behaviors [38, 39]. Consistent with the
literature, participants in this study, although motivated to engage in pelvic floor exercises, generally
lacked clear goal-setting, feasible action plans, and systematic feedback mechanisms, resulting in an
unstable “initiation—interruption—stagnation” behavioral pattern. Short-term positive experiences, such
as symptom relief or improved sleep quality, served as important drivers for behavioral continuation,
whereas physical discomfort, emotional fluctuations, concerns for fetal safety, and work-related stress
frequently led to interruptions. Thus, unclear goals, absent action pathways, and insufficient feedback
constitute key challenges to self-regulation of pelvic floor health behaviors during pregnancy, with the
balance between short-term positive reinforcement and multiple external disruptions determining the
stability of behavior maintenance.

Clinical Implications

This study systematically examined how cognitive structures, social facilitation, and self-regulation
influence pregnant women's proactive engagement in pelvic floor health behaviors. At the intervention
level, a stratified and flexible approach is recommended. Structured health education should be
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integrated into routine antenatal care and combined with practical skills training to promote the actual
implementation of health behaviors. Low-threshold, high-feedback interventions—such as phased goal
setting, progress visualization, and immediate experiential reinforcement—can facilitate early
engagement and sustain behavioral motivation. Meanwhile, in resource-limited settings, digital tools
guided by healthcare professionals (e.g., pregnancy health apps) can support continuous behavior
monitoring and guidance. For pregnant women with limited cognitive or attentional resources,
interventions emphasizing contextual cues, experiential learning, and emotional reinforcement may be
particularly effective.

At the service system level, the findings highlight three priority areas for improvement aligned with the
core domains of the ITHBC. First, within the cognitive domain, health education should shift from
unidirectional information delivery to the co-construction of meaning, thereby strengthening pregnant
women's intrinsic motivation and health-related beliefs. Second, from a self-regulatory perspective, goal
setting and action planning should be embedded within everyday life contexts to lower barriers to
behavior enactment and support sustained self-management. Third, in terms of social facilitation, it is
essential to establish a coordinated support system that integrates healthcare institutions, families, and
community resources, fostering an environment conducive to long-term behavior maintenance and
enabling pregnant women to transition from passive recipients of care to active managers of their pelvic
floor health.

Research Implications

Methodologically, the fluid and context-dependent nature of prenatal health behaviors uncovered in this
study highlights the limitations of static, cross-sectional assessments. These findings imply a critical
need for the field to transition toward longitudinal and ecologically valid methodologies. Specifically,
future research would benefit from operationalizing qualitative themes into dynamic measurement tools,
such as Ecological Momentary Assessment (EMA) via mobile health platforms, to capture real-world
behavioral fluctuations. Conceptually, by illuminating the day-to-day variations in cognitive and self-
regulatory factors, this study underscores the necessity of moving beyond conventional, one-size-fits-all
antenatal education. Instead, it points to the conceptualization and evaluation of personalized, just-in-
time adaptive interventions that can deliver tailored, support within pregnant women's natural
environments.

Strengths and Limitations

In terms of theoretical application, a primary strength of this study lies in its application of the ITHBC
framework to systematically explore the subjective experiences of prenatal proactive pelvic floor health,
moving beyond conventional quantitative outcome evaluations. Additionally, the study strictly adhered to
the COREQ guidelines and utilized maximum variation purposive sampling, ensuring sample diversity
and the depth of qualitative data.
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However, certain limitations should be noted. Because participants were recruited from a single tertiary
hospital in an economically developed urban region, the sample had relatively high educational and
income levels, which may restrict the transferability of the findings to rural or resource-constrained
settings. Furthermore, the lack of a structured comparative analysis between primiparous and
multiparous cohorts limits deeper insights into parity-driven behavioral differences. Finally, since the
data were collected through retrospective face-to-face interviews, the findings may be subject to recall
bias and social desirability bias when participants recounted their pelvic floor exercise experiences.

Conclusion

This study demonstrates that pregnant women's proactive pelvic floor health behaviors are not merely
determined by isolated cognitive decisions, but rather emerge from dynamic interactions among
cognitive efficacy, self-regulatory capacity, and social facilitation. While social support deficits and
fragmented self-regulation present barriers to behavioral adherence, positive experiential feedback and
daily implicit learning act as key driving forces for behavioral activation. These findings validate and
expand the application of the ITHBC framework in perinatal care, providing a locally grounded empirical
foundation to design empowerment-oriented clinical interventions that safeguard long-term maternal
well-being.
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