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Abstract

Background Stress urinary incontinence during pregnancy is closely related to the occurrence of postpartum and
long-term urinary incontinence. Early pelvic floor management is of great significance in promoting the recovery of
pelvic floor tissues in pregnant women. However, effective management of urinary incontinence is far from achiev-
able owing to the low adherence of pregnant women in partaking in pelvic floor rehabilitation. As a comprehensive
framework for behavioural theory, the Theoretical Domain Framework allows for comprehensive identification of
behavioural determinants. Using Theoretical Domain Framework, this study aimed to identify barriers and enablers of
pelvic floor rehabilitation behaviours in pregnant women with stress urinary incontinence.

Methods A descriptive, qualitative design was used in this study. Face-to-face semi-structured interviews were
conducted with pregnant women with stress urinary incontinence based on the Theoretical Domain Framework. The
data were analysed using a combination of inductive and deductive methods.

Results Twenty pregnant women with stress urinary incontinence were interviewed. Seven themes were summa-
rised and used to explain the pelvic floor rehabilitation behaviours of pregnant women with stress urinary inconti-
nence. The seven themes were (1) individual knowledge and experience of pelvic floor management, (2) judgments
about expected outcomes, (3) interactions of interpersonal situations, (4) environment, resources, and decision-mak-
ing processes, (5) personal goal-setting and efforts towards behaviour change, (6) emotional influences on decision-
making, and (7) personal characteristics. Besides the "Optimism" domain, 13 of the 14 Theoretical Domains Framework
domains were found to influence pregnant patients’ pelvic floor rehabilitation behaviours after deductive mapping

of themes to the Theoretical Domains Framework. In addition, the inductive analysis generated a theme of personal
characteristics that did not map to any of the Theoretical Domains Framework domains.

Conclusions The pelvic floor rehabilitation behaviours of pregnant women with stress urinary incontinence are
complex and are affected by many factors. The findings confirm the need for multiple interventions to support pelvic
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floor management in pregnant women with stress urinary incontinence, focusing on enhancing knowledge and skills
in pelvic floor care and using appropriate behaviour change techniques (such as prompts) to provide a supportive

environment.

Keywords Pregnant women, Urinary incontinence, Theoretical domains framework, Pelvic floor muscle exercises,

Lifestyle interventions

Background
Urinary incontinence, one of the most common chronic
diseases that endanger women health, has become an
important public health and social problem. Urinary
incontinence frequently prevents patients from engag-
ing in social interactions and employment-related tasks,
interferes with sexual functions, leads to embarrass-
ment, anxiety, depression, and even social isolation, sub-
sequently reducing the quality of life and increasing the
socioeconomic burden [1-3]. Pregnancy and delivery
are important risk factors for the development of uri-
nary incontinence in women [4]. According to published
data, the prevalence of urinary incontinence in pregnant
women ranges from 32 to 64% [5]. Stress urinary inconti-
nence is the most common type of urinary incontinence
that occurs during pregnancy. Several studies have shown
that stress urinary incontinence during pregnancy is
closely associated with the occurrence of postpartum and
long-term urinary incontinence. A study by Dolan et al.
found that women who developed stress urinary incon-
tinence in their first pregnancy had a two-fold higher
risk of recurrent urinary incontinence within 15 years
postpartum than women who did not experience uri-
nary incontinence during their pregnancy [6]. The Schytt
study showed that pregnant women with stress urinary
incontinence had an increased risk of medium-to long-
term urinary incontinence postpartum or later in life [7].
Therefore, early pelvic floor management is of great sig-
nificance in promoting the recovery of pelvic floor tissues
in pregnant women and reducing the incidence of post-
partum and long-term urinary incontinence.
International clinical guidelines recommend pelvic
floor muscle exercises and lifestyle interventions (e.g.
weight loss, dietary changes, reduced caffeine intake,
controlled fluid intake, and smoking cessation, etc.) as
first-line treatment for women with urinary incontinence
[8-11]. There is growing evidence that pelvic floor mus-
cle exercises and lifestyle behavioural changes are safe
and feasible treatment modalities to promote pelvic floor
rehabilitation during pregnancy and can reduce symp-
tom burden, decrease the incidence of long-term urinary
incontinence, and optimise health outcomes [12, 13].
However, despite the existence of clinical guidelines
based on rigorously- researched evidence for the treat-
ment of urinary incontinence, there is still a gap between

the clinical management behaviours recommended by
these guidelines and the actual self-management behav-
iours of patients. Studies have reported that approxi-
mately 64% of patients are able to adhere to pelvic floor
muscle exercises in the short term, while only 23% of
patients are able to adhere to pelvic floor muscle exercises
in the long term [14]. Two cross-sectional studies found
that the participation rates of pregnant women in pelvic
floor muscle exercises were only 3% and 11%, respectively
[15, 16]. In addition, several pregnant women have a low
level of knowledge about urinary incontinence and are
yet to establish a good lifestyle in their daily lives. Effec-
tive prevention and treatment of urinary incontinence
are far from achievable owing to the low adherence of
pregnant women with pelvic floor rehabilitation behav-
iours (exercise, changing unhealthy lifestyle habits, etc.).

Improving adherence to pelvic floor rehabilitation
behaviours in pregnant women is crucial for the con-
trol and treatment of urinary incontinence. To pro-
mote behavioural changes in pregnant women with
urinary incontinence, it is important to first understand
the barriers and enablers of pelvic floor rehabilitation
behaviours. Recent studies have reported that the most
common reasons that prevented urinary incontinence
patients from performing pelvic floor muscle exercises
included forgetting to exercise, lack of time, and boredom
with the exercise [17-19]. However, these studies on the
adherence to pelvic floor rehabilitation behaviours have
mainly been conducted in postpartum and general uri-
nary incontinence patients; therefore, evidence on adher-
ence to pelvic floor rehabilitation behaviours in pregnant
patients remains limited. Furthermore, it is important to
note that current investigations have focused on quanti-
tative studies and have often failed to adequately explore
the reasons behind behavioural changes in pelvic floor
rehabilitation in pregnant women with stress urinary
incontinence.

The Medical Research Council’s guidance on the
development of complex interventions advocates the
application of theory to identify the mechanisms of
behavioural change [20]. The Theoretical Domains
Framework (TDF), developed and validated by Michie
and other researchers, integrates 33 psychological the-
ories and 128 theoretical structures and is an essential
integrative framework for the behaviour change theory
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[21, 22]. The TDF can be used to explore the barri-
ers and facilitators of complex healthcare behaviours,
thereby providing information for intervention design.
Specifically, the TDF includes 14 theoretical domains
representing behavioural determinants, including:
"Knowledge," "Skills," "Memory, attention and decision
processes,” "Behavioural regulation,” "Environmental
context and resources,” "Social influences," "Social/
professional role and identity,” "Beliefs about capa-
bilities," "Beliefs about consequences,” "Optimism,"
"Intentions," "Goals," "Reinforcement" and "Emotions"
[23]. Potentially modifiable factors in the 14 struc-
tural domains can be linked to interventional function
and behavioural change techniques to guide interven-
tion design [24]. The TDF has proven to be useful for
investigating the barriers and enablers of exercise and
lifestyle management in a variety of groups [25-29].
However, to date, no study has applied TDF to explore
the factors influencing adherence with pelvic floor
rehabilitation behaviours in pregnant patients with
urinary incontinence. Therefore, the objectives of this
qualitative study were to identify barriers and facilita-
tors of the implementation of pelvic floor rehabilita-
tion behaviours in pregnant women with stress urinary
incontinence using a TDF-based semi-structured
interview to lay a foundation for designing effective
behaviour change interventions and promoting adher-
ence of pelvic floor management behaviours in preg-
nant women with urinary incontinence.

Table 1 Screening questions
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Methods

Study design

This study used a descriptive, qualitative design. Descrip-
tive qualitative methodology enables researchers to
explore the perspectives and experiences of participants
[30]. Semi-structured one-to-one interviews were con-
ducted to explore the experience of pregnant women with
stress urinary incontinence in dealing with urinary leak-
age and gain a detailed understanding of the factors that
facilitate or hinder patients from performing pelvic floor
rehabilitation behaviours. The TDF was used to guide data
collection and analysis. This study was reported in accord-
ance with the COREQ statement (Additional file 1) [31].

Setting

This study was conducted at a large Grade A tertiary
hospital in Hangzhou, China, from December 2021 to
July 2022. The hospital has departments of gynaecol-
ogy, obstetrics, and women’s health-care, which mainly
provide services such as pregnancy care, postpartum
rehabilitation, and gynaecological oncology treatment
to patients. This hospital has 1,120 beds and 1.6 million
annual outpatient visits and is a Grade A tertiary obstet-
rics and gynaecology hospital with great influence in
eastern China and the country as a whole.

Participants

Face-to-face recruitment and screening of pregnant
women was conducted by head nurses; the screening
questions are listed in Table 1. The head nurses verbally
invited all pregnant women identified as having stress

Question and Answer (Q&A) Session

1. First, ask the pregnant woman if she experiences urinary incontinence
Do you have urine leakage?

2. Next, ask the patient about the type of urinary incontinence

(1) Do you leak urine when coughing, sneezing, laughing, lifting heavy
objects, or exercising?

(2) Do you leak urine on your way to the toilet?

"o

- Instruct the pregnant woman to answer "never', "sometimes’, or "always"

>> When the pregnant woman answers "always" or "sometimes", it means the
pregnant woman experiences urinary incontinence. So, continuing with the
next question

> When the patient answers "never', it means there is no urinary inconti-
nence and the Q&A is over

won

- Instruct the patient to answer "always", "sometimes" or "never"

> When the pregnant woman answers "always" or "sometimes", it means
that the pregnant woman experiences stress urinary incontinence. So, mov-
ing on to the next question

> When the patient answers "never’, it means the absence of stress urinary
incontinence and then ends the Q&A

won

- Instruct the patient to answer "always', "sometimes" or "never"

> When the patient answers "always" or "sometimes’, it means that the
patient experiences urge urinary incontinence. If stress urinary incontinence
and urge urinary incontinence are both present, the patient experiences
mixed urinary incontinence. The patient was excluded from this study

> When the patient answers "never', it means the absence of urge urinary
incontinence, and then the patient is invited to participate in the study
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urinary incontinence to discuss their experiences manag-
ing urinary incontinence with the researcher. The head
nurses gave the participants verbal information about the
study and asked for permission to be contacted by the
researcher. Our researchers obtained a list of potential
participants (pregnant women with stress urinary incon-
tinence) through the head nurses. We adopted a sampling
strategy that combined maximum variation sampling
with standard sampling to select eligible participants. Ini-
tially, we used standard sampling methods to select the
respondents. Detailed information on the inclusion and
exclusion criteria for participants is presented in Table 2.
The researchers analysed the inclusion and exclusion cri-
teria, and this process identified that 53 women were eli-
gible to participate in the study. Subsequently, maximum
variation sampling was used to recruit patients for inter-
views. Potential participants were purposefully sampled
by characteristics including age, gestational age, educa-
tion, and socioeconomic status to ensure the diversity
and representation of participants and collect a wealth of
information through the study questions. After patients
gave their consent, researchers contacted potential par-
ticipants by phone. Twenty-three eligible patients were
invited to participate in the study, but three declined the
invitation. Busy schedules were the main reason for par-
ticipants declining the invitation.

The study sample size was based on data saturation,
and we followed the principles stated by Francis et al.
for determining saturation in theory-based qualitative
research [32]. After analysing at least ten interviews, data
collection was stopped when no new codes or themes
were identified from three more consecutive interviews.

Ethics

This study was approved by the ethics committee of the
Women’s Hospital, Zhejiang University School of Medi-
cine (no.. IRB-20210342-R). All participants provided
written informed consent before the interviews. All par-
ticipants were informed that participation in the study
was voluntary and that they could choose to withdraw
from the study at any time or refuse to answer any ques-
tions without providing reasons, and this would not have
any detrimental effects on their care and treatment. Any

Table 2 Inclusion and exclusion criteria of the study participants
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personal information revealed during the interviews was
deleted to protect patient privacy, and participants were
assigned numbers instead. Only study members had
access to the data, and all data related to this study were
securely stored on a password-protected computer.

Data collection

A semi-structured interview outline was developed based
on the TDF (Additional file 2). Open-ended questions
and questions based on each of the 14 TDF domains were
included in the interview. One to three questions were
developed to map each of the 14 TDF domains. Prompts
were prepared for the interviewees to explain and fur-
ther explore the corresponding management behaviours.
Based on the interview outline, the first author con-
ducted two pilot interviews with participants who met
the research criteria. Because no additional modifications
were required, the pilot data were included in the main
analysis.

Before the interviews, the interviewer explained the
purpose and significance of the study and obtained writ-
ten informed consent from the interviewees. Each inter-
view was conducted face-to-face with the patient by the
first author in a conference room of the hospital, and all
interviews were conducted in Mandarin Chinese. Each
interview was recorded with the permission of the partic-
ipants using handheld recording equipment to facilitate
transcription. Only the participants and the researcher
were present at the interview, no repeat interviews were
conducted with the participants, and no transcripts were
sent back to the participants for correction. Field notes
were taken by the interviewer during the interviews to
record the emotional changes and body language of the
interviewees. Before the interview, all participants self-
completed the relevant demographic and disease-related
information surveys, such as age, residence, education
level, gestational week, and the International Consulta-
tion on Incontinence Questionnaire-Short Form (ICIQ-
SE) score. The ICIQ-SF was used to assess the severity of
urinary incontinence [33]. The severity of urinary incon-
tinence was classified according to the score as follows:
mild (symptom score less than or equal to 7), moderate
(symptom score range 8—13), or severe (symptom score

Inclusion criteria

Exclusion criteria

Age > 20 years old

Symptoms of stress urinary incontinence have occurred at least once in the last

month
Women in the second and third trimesters (> 13 weeks of gestation)

Women with prior surgery for incontinence or pelvic organ prolapse

Women with pregnancy-related complications, such as hyperten-
sion, heart disease, diabetes, etc

Women suffer from cognitive impairment or mental illness

Volunteer to participate in the study and share their disease management experi- Women who are unable to speak Mandarin

ences




Xu et al. BMC Pregnancy and Childbirth (2023) 23:300

range 14-21). It has been demonstrated that the Chinese
version of the questionnaire has high validity and reliabil-
ity [34].

Data analysis

All quantitative analyses were performed using SPSS
version 25.0. The demographic characteristics of the
participants were reported using descriptive statistics.
Continuous variables were expressed as mean + standard
deviation (SD) or median and interquartile range (IQR),
and the results of the counting data were expressed as
frequency numbers and percentages (%). Within 24 h of
the interview, the researcher transcribed the recording
verbatim, and the transcripts were checked for accuracy
by another researcher. Anonymous interview data were
imported into the NViVo 12 for data management and
analysis. Since the themes obtained by simple deductive
analysis can lose important information because they
are limited to predefined TDF domains [35], this study
adopted a data analysis method combining induction
and deduction. The data were analysed in two stages: (1)
theme analysis [36], which was used to identify the hin-
dering and promoting factors of pelvic floor rehabilita-
tion activity, and (2) deductive mapping of all themes to
the relevant TDF domains.

Phase I: thematic analysis

The thematic analysis was guided by a research ques-
tion: what factors influence decision-making related
to women’s pelvic floor rehabilitation behaviours? The
researchers initially familiarised themselves with the data
by repeatedly reviewing the audio recordings, interview
transcripts, and field notes. Then, all data were coded
inductively based on the interpretation of the data related
to the research question. Data were coded primarily at
the semantic level, but latent (implicit) interpretations
were also considered. All transcripts were analysed by
one author and independently reviewed by another
author to ensure the reliability of the coding. Disagree-
ments were resolved by a third researcher. Codes were
grouped and merged according to their inherent rela-
tionships and subsequently reviewed and defined to
form themes and sub-themes. Codes with similar mean-
ings and associations were merged into sub-themes. The
sub-themes were refined and collated to develop themes
based on relevance, content, and meaning. Themes cap-
tured meaningful patterns of data related to the research
question. By rereading the data several times and check-
ing that the themes matched the coding, the final themes
were determined through discussion and consensus
among the researchers.
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Phase 2: deductive mapping of all subthemes or themes

to the relevant TDF domains

At the level of subthemes or themes, mapping was per-
formed. Subthemes or themes were deductively mapped
to the relevant domains of the TDF to identify personal
and environmental factors associated with behavioural
changes in pelvic floor rehabilitation in pregnant women
with stress urinary incontinence. The researchers refer-
enced the original articles related to TDF for guidance
on how to map themes to each domain. If the subthemes
were relevant to more than one TDF domain, they were
merged into the most relevant domain. If there were any
"empty" domains, the researchers would reexamine the
data to determine if anything pertinent had been omitted
from the coding process. To facilitate future intervention
development in pelvic floor rehabilitation, the research-
ers further categorized each subtheme into barriers to
and enablers of pelvic floor rehabilitation behaviours.
Any disagreements were resolved through discussion
among the researchers.

Reflection

This study is part of the first author’s PhD project, which
aimed to improve adherence with pelvic floor rehabilita-
tion behaviours in pregnant women with stress urinary
incontinence. The first author, who was a PhD student in
nursing science at the time of the study and had a mas-
ter’s degree in nursing, had no previous relationships
with the participants. Simultaneously, the first author
studied the behaviour change theory, completed qualita-
tive research-related courses prior to the research, and
had extensive professional knowledge in pelvic floor
care. All other members of the research team had a back-
ground in pelvic floor rehabilitation or maternal care.

Results

Participant characteristics

Overall, a total of 20 pregnant women with stress urinary
incontinence eventually completed face-to-face inter-
views for the study, and none of the patients dropped
out. No repeat interviews were conducted and data sat-
uration occurred at the 20th interview. The duration of
each interview ranged from 19 to 52 min, with an average
duration of (30.0 == 8.7) minutes. The average age of study
participants was (30.9 +4.2) years old, ranging from 25 to
40 years old. The median gestational age at the time of
the interview was 36 weeks, ranging from 20 to 40 weeks.
The ICI-Q-SF score of the participants ranged from 4 to
16, with an average score of (8.5+3.9). In addition, in
terms of urinary incontinence severity, 40% of partici-
pants had mild urinary incontinence, 50% had moderate
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urinary incontinence, and 10% had severe urinary incon-
tinence. The detailed characteristics of the participants
are shown in Table 3.

Barriers and enablers of pelvic floor rehabilitation
behaviours in pregnant women with urinary incontinence
Seven themes and corresponding sub-themes were
summarised from the data, which were then deduc-
tively mapped to the 13 TDF domains. The results are
presented in Table 4. The seven themes were (1) indi-
vidual knowledge and experience of pelvic floor man-
agement, (2) judgments about expected outcomes, (3)
interactions of interpersonal situations, (4) environment,
resources, and decision-making processes, (5) personal
goal-setting and efforts towards behaviour change, (6)
emotional influences on decision-making, and (7) per-
sonal characteristics. Mapped to the 13 TDF domains
are "Knowledge," "Skills," "Memory, attention and deci-
sion processes,” "Behavioural regulation,” "Environmen-
tal context and resources,” "Social influences," "Social/
professional role and identity," "Beliefs about capabili-
ties," "Beliefs about consequences," "Intentions," "Goals,"
"Reinforcement” and "Emotions." However, the themes
generated from the inductive analysis did not map to
the "Optimism" domain of TDF. In addition, the induc-
tive analysis generated a theme of personal characteris-
tics that did not map to any of the Theoretical Domains
Framework domains.

"o

Individual knowledge and experience of pelvic floor
management

Knowledge Knowledge is both an enabler of and a bar-
rier to pelvic floor rehabilitation in pregnant women with
stress urinary incontinence. The results of the interviews
revealed that the level of knowledge of the respondents
on pelvic floor management varied. Several participants
mentioned their knowledge on urinary incontinence.
Participants were able to provide examples of people who
may be at risk of urinary incontinence. Additionally, the
participants discussed the reasons for pelvic floor man-
agement as well as the methods of lifestyle modifications.

Regarding the scientific diet, I cannot have this kind
of behaviour. For example, I often drink most of my
water in one gulp. I may choose to hold the water in
my mouth and drink slowly, and may drink a cup of
water within one hour. This facilitates my metabo-
lism and ensures that my urine is not concentrated.
[PO7]
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However, many patients still have incorrect or very lim-
ited knowledge on urinary incontinence and its man-
agement. During the interviews, several participants
reported that it was their first time of hearing about
pelvic floor management during pregnancy. A few par-
ticipants claimed that pelvic floor management during
pregnancy is not as urgent or necessary as postpartum
pelvic floor care. Furthermore, interviews with patients
showed that most patients were unable to clarify the spe-
cific content of lifestyle management and did not have
a good understanding of the specific methods of pel-
vic floor muscle exercises. This lack of knowledge has a
significant negative impact on pelvic floor rehabilitation
behaviours.

I may not have performed pelvic floor muscle exer-
cises during pregnancy. Because of the information
I received, 1 felt as if this was something I would do
in the future after I had the baby. Therefore, I may
not have thought about this before, and I think it is a
question to be considered later. [PO8]

Skills A few participants reported of having developed
good pelvic floor management skills when asked how to
control and manage urinary incontinence.

When you want to sneeze and feel it, you have to
deliberately control the pelvic floor muscles on your
own. [P02]

However, majority of the participants reported that
they did not receive any formal training on pelvic floor
management, their knowledge was mostly obtained
through online access, which did not always ensure cor-
rect practices in pelvic floor management due to a lack
of professional training. Moreover, they emphasised the
need for professional training in pelvic floor manage-
ment to gain in-depth information on pelvic floor man-
agement, such as identifying pelvic floor muscles, taking
correct diet, drinking, and exercising.

Pelvic floor muscles... could this be... the hips? The
sides of the hips? [P12]

Beliefs about capabilities Participants varied substan-
tially in their self-perceived confidence in pelvic floor
management; therefore, beliefs about capabilities could
be barriers or facilitators. A few participants made it
clear that they felt very confident in their ability to man-
age the pelvic floor muscles, and we found that patients
who expressed this confidence had previously received
the necessary education and training.
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Most participants reflected that pelvic floor management
was not difficult and that the main challenge was adher-
ence to management practices. The participants’ feed-
back reflected that the frequency of individual behaviours
tended to decrease dynamically over time, and they high-
lighted the uncertainty regarding long-term adherence to
pelvic floor management.

In fact, performing pelvic floor muscle exercises are
relatively simple. However, the main thing is to per-
sist. I think, in the beginning, If I can start perform-
ing the exercises, I might be able to do it. After a
period of time, I might not be able to do it multiple
times in day, unless I naturally develop the habit of
doing it, like brushing my teeth and washing my face
in the morning. However, if I do not have that habit,
I think I might just think of it and do it. [P14]

Judgments about expected outcomes

Beliefs about consequences Understanding the ben-
efits of pelvic floor management and consequences of
nonadherence is a key factor in improving adherence
to pelvic floor rehabilitation behaviours among partici-
pants. Nearly all participants (who were aware of the dis-
tress caused by urinary incontinence) firmly believed in
the potential benefits of pelvic floor management and
expressed hope that through pelvic floor management,
they could control symptoms as soon as possible, change
their disease status, improve pelvic floor muscle strength,
and avoid the health risks associated with urinary incon-
tinence at an older age.

Benefit... I do not have to... change my pants when 1
get wet, right? This is the most basic. The second fac-
tor is personal dignity. It may be more troublesome
when you are old; that is, in your later years, this
symptom may worsen. If this symptom worsens, it is
likely that one will be affected by self-esteem and be
disliked by one’s family. Not being able to take care of
yourself or cannot provide semi-self-care for yourself
is very painful, right? Whether from one’s self, or the
whole family life, it is an unnecessary trouble, right?
Thus, from these dimensions, it is best to manage
them well. If you exercise well in the early stages, it
will be better in later stages. [PO7]

However, there were still some patients with urinary
incontinence who doubted the effectiveness of pelvic
floor management, and this can be a barrier to pelvic
floor rehabilitation.
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Interactions of interpersonal situations

Social influences Participants discussed the impact of
the sociocultural atmosphere on their decision to partici-
pate in pelvic floor rehabilitation behavioural programs
and behaviour change. A few participants said that the
Chinese society is currently in a collective unconscious
stage on pelvic floor management, especially during
pregnancy, as perceptions and awareness are lacking in
most people. A few participants reported generational
differences in their perceptions of pelvic floor manage-
ment. Generational differences refer to differences in
behaviour and thinking among people within a certain
cycle owing to differences in family atmosphere, social
experiences, etc. Compared with other generations (post-
90 s and post-95 s), the older generation (post-80 s: refers
to those born from 1 January 1980 to 31 December 1989)
was less aware of pelvic floor management, and most of
them considered urinary incontinence to be normal and
rarely talked about urinary incontinence-related issues.
We believe that there is a disconnect in the information
to which younger and older generations are exposed.

In fact, Chinese people and women do not exercise
often, which is a common phenomenon. They also
have less core strength. Then you let me go to exer-
cise specifically for the pelvic floor muscles. Do peo-
ple not even have the concept of exercising yet right?
This is a problem. This is a collective unconscious-
ness. Now your post-90s may be a little better, but
people like us are too lazy to move. This is a problem
for the current generation. In fact, many of my col-
leagues were in the post-90s. Wow! They pay much
attention to their body and perform Pilates and
many other kinds of exercises. In fact, yoga is help-
ful for pelvic floor muscle recovery, so many of these
things are actually the concept. However, we lack
such concepts. [PO7]

In addition, the participants emphasised that because of
the impetuous atmosphere of the society, everyone pur-
sues short-term and fast-paced treatment programs; that
is, they tend to prefer short-term and quick-acting treat-
ment programs. However, pelvic floor management is a
long-term process.

Pelvic floor management is a very slow process
because people are fast-paced. They want to see
effects, and when these effects come, people are moti-
vated to stick with it. It is like a fake advertisement
for weight loss drugs, saying that you lose a few kilos
a week. Moreover, this pelvic floor management
may not be possible, and its strength is not so great;
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therefore, not many people who can accept it. [P17]

Social support is an important driving factor for pelvic
floor rehabilitation behaviours. Participants pointed out
that different sources of social support were critical to
promoting pelvic floor rehabilitation behaviours, mainly
including the following:

(1) Information and advice provided by the medical
teams. Physicians’ opinions and recommendations
were considered drivers of behavioural changes in
pelvic floor rehabilitation. Early mobilisation by
influential clinicians promotes the participation in
pelvic floor management.

(2) Support from family members. Most participants
reported that family support played a role in their
behavioural changes. Family members’ support,
whether practical (such as a reminder) or emo-
tional (such as understanding), was a driver, and its
absence was a barrier.

(3) Peer support. Peer support was an important factor
in improving adherence. Peer support, such as the
formation of offline or online groups for pelvic floor
management where peers provide mutual super-
vision, can enhance social bonding and promote
active participation by sharing practical advice and
personal experiences. Participants reported valuing
this support and described how its lack prevented
them from making behavioural changes.

(4) Network support from local communities and
other groups. Group campaigns, carried out
through organisations such as community and
labour unions, are used to strengthen the public-
ity and promotion of pelvic floor rehabilitation for
pregnant women, and provide support for promot-
ing participants’ adherence to pelvic floor manage-
ment.

Some communities have started to promote the two-
child policy and other policies, whatever. I think the
community should improve publicity on pelvic floor
rehabilitation for women, mothers, etc. I think pro-
moting this is a good idea. Because you know that
the second child policy and breastfeeding have been
promoted through the community. The policy of pel-
vic floor rehabilitation for women should also be
synchronised in communities. [P20]

Environment, resources, and decision-making processes

Memory, attention and decision processes A few partici-
pants believed that they often had several daily tasks such
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as busy work schedules and demanding home respon-
sibilities. Time limitation and forgetfulness, brought
on by a variety of external factors, make it challenging
for patients to focus on their own health and negatively
affect their decision-making regarding pelvic floor reha-
bilitation behaviours.

In addition to working, you also let me take time
to exercise. I had many things to do, then I gave up
after thinking about it and stopped exercising. This
type of thing was ranked at the end of the list. You
do not always lie down at home when you are on
maternity leave. You have to do housework and take
care of children and other members of the house-
hold, among other things, which take a lot of your
time. Many people are not aware of pelvic floor
management (laughter), including me. Because you
have many things to do, you may think about other
things. [PO7]

To overcome these external barriers, a few women
expressed the importance of taking time away from home
for exercise to focus on their personal health and opti-
mise self-behaviour. Several participants suggested set-
ting an alarm clock or clocking in as an effective way to
remind women to exercise so as to focus their attention
on pelvic floor self-management.

There are several ways to stick to the exercise. If you
regard it as a very important thing, can you also set
up a kind of disciplined punch-in, right? It can also
be done. [P0O3]

Environmental context and resources Participants
reflected that they could obtain relevant information
on pelvic floor management through various channels,
among which are xiaohongshu, Tiktok, and other appli-
cations (APPs) widely used to retrieve information. A
few respondents also indicated that they searched for rel-
evant information on the Internet, such as in the Baidu
Encyclopedia. However, some patients believed that the
information available online are contradictory and unre-
liable, and they expressed concern about the authenticity
of this information. Regarding information preference,
the participants noted that they did not like to read com-
plex and obscure content, as such information is often
tedious and challenging to understand. Some partici-
pants pointed out that they preferred specific real cases,
and they believed that through case sharing, they could
feel the authenticity and reliability of the pelvic floor
management effect, which could promote the implemen-
tation of pelvic floor rehabilitation behaviours.
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The hospital’s (information) is more obscure because
they are more summarised, just like textbooks. If
you could conduct some interviews inside the hos-
pital, for example, as was done today, with some
real people, it might be more convincing. Like other
official things, most people do not like to read text-
books, and those who do not like to read textbooks
will (oops) fall asleep. However, if they are personal,
that is, if you use living examples, we would be very
willing to read such kind of information. [P17]

Personal goal-setting and efforts towards behaviour change

Intentions Intentions were considered both barriers
and facilitators for patients to perform pelvic floor reha-
bilitation. Most participants expressed their intention to
participate in pelvic floor management in the future. The
participants stated that physical optimality was achieved
by minimising the impact of urinary incontinence on
daily activities through pelvic floor management. The
participants believed that the severity of a patient’s clini-
cal condition may affect their decision and level of moti-
vation to perform pelvic floor management. Patients who
experienced less severe symptoms of urinary inconti-
nence typically decide not to participate or have limited
enthusiasm for pelvic floor management.

The extent to which I adhere to pelvic floor man-
agement depends on my own situation. If I have
severe urinary incontinence, I can manage my pel-
vic floor every day until I recover. But if I do not
have severe symptoms, or if I do not have this con-
dition, I may do very little, or I may not do any of
this at all, and that is it. [P02]

Goals Compared to other daily imperatives, some par-
ticipants did not consider pelvic floor management a
priority for women and they did not associate urinary
incontinence with unavoidable consequences.

Social / professional role and identity In terms of
responsibility for implementing pelvic floor rehabilitation
behaviours, the participants emphasised on self-respon-
sibility. The participants indicated that pelvic floor reha-
bilitation should be taken seriously by each individual to
achieve self-management and change their disease status.

Behavioural regulation Several participants reported
using specific behaviour-changing strategies to enable
them to perform long-term pelvic floor management.
Most participants considered self-pelvic floor muscle
exercises at certain times (such as before going to bed or
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when they performed specific actions) and formed their
own exercise habits. These practical strategies can help
change undesirable behaviours and increase the feasibil-
ity of performing long-term exercise.

For example, if you perform pelvic floor muscle
exercise as the pre-action of brushing your teeth,
you must perform this exercise before brushing your
teeth. [P19]

Reinforcement The participants emphasised the impor-
tance of appropriate incentives and material rewards
to reinforce pelvic floor rehabilitation behaviours. This
reinforcement has a positive impact on decision-making
behaviour related to pelvic floor management.

Emotional influences on decision-making

Emotions For some patients, urine leakage is embar-
rassing, resulting in negative psychological feelings, such
as anxiety and nervousness, affecting self-esteem and cre-
ating an unnecessary emotional burden on daily life and
family members. A few patients reported that a negative
emotional state in daily life made it difficult to perform
pelvic floor management, which is a barrier to pelvic
floor rehabilitation behaviours. Some patients expressed
positive views on the safety of pelvic floor muscle exer-
cises as a promoting factor in pelvic floor rehabilitation.

Personal characteristics

This theme did not capture relevant data that matched
the TDF domains. Personal characteristics include wom-
en’s evaluations of their own and others’ characteristics.
Excellent personal characteristics such as independence,
strong self-control, courage, and resilience, as well as
a rational and calm attitude towards life, play a positive
role in promoting pelvic floor management. However, the
majority of participants reported that, while they recog-
nised the importance of perseverance and willpower to
adhere to pelvic floor management, they still had diffi-
culty with persistence due to their laziness.

Exercise requires persistence. If you persist, 1 think
you can do so anytime anywhere if you realise that
you have to do it. I think it is a habit that needs to
be developed along with the will to persevere. [P14]

Discussion

Main findings

To our knowledge, this is the first qualitative study
using the TDF to explore the barriers and facilitators
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influencing participation in pelvic floor rehabilitation
from the perspective of pregnant women with stress uri-
nary incontinence. This study aimed to provide informa-
tion on the development of pelvic floor rehabilitation
intervention. Pelvic floor rehabilitation is essentially a
self-management process, and adherence is key to effec-
tive pelvic floor management [14]. A previous study on
promoting adherence to pelvic floor muscle exercises
reported that the application of relevant behavioural
change theories could promote the understanding of
healthy behaviours, guide research, and facilitate the
design and implementation of interventions to maximise
behavioural adherence to pelvic floor rehabilitation [14].
Furthermore, studies have reported that adherence pat-
terns established in the early stages promote long-term
adherence [37]. Therefore, identifying the barriers and
enablers of pelvic floor management during pregnancy
not only helps to optimise the adherence to pelvic floor
rehabilitation behaviours during pregnancy but also plays
an important role in promoting postpartum and long-
term pelvic floor rehabilitation.

Our findings suggest that lack of knowledge and
skills are important barriers to pelvic floor rehabilita-
tion behaviours in pregnant patients with stress urinary
incontinence. Several patients have incorrect or very
limited knowledge of when pelvic floor rehabilitation
should begin and specific details of lifestyle manage-
ment, and lack the skills and confidence to perform pel-
vic floor muscle exercises correctly. Previous studies have
found that women face difficulties in obtaining informa-
tion about pelvic floor management [38], and some are
unable to contract the pelvic floor muscle correctly [39].
Lack of knowledge and skills may have adverse effects on
other domains of TDEF, such as beliefs about capabilities
(the confidence of pregnant women with urinary incon-
tinence in performing pelvic floor management behav-
iours). Studies have shown that women who acquire
pelvic floor information are more likely to adhere to
pelvic floor conservative treatments [14, 40]. It is worth
noting that simple verbal instruction can help the major-
ity of women (84%) who have difficulty understanding
and performing pelvic floor muscle exercises to contract
their pelvic floor muscles [41]. Therefore, to improve the
knowledge and skill level of patients, healthcare profes-
sionals are encouraged to provide detailed health educa-
tion to patients so that they can understand the anatomy
and function of the pelvic floor muscles, master the abil-
ity to contract the muscles correctly, and increase their
confidence in pelvic floor management.

Judgments about expected outcomes influenced the
patients’ pelvic floor rehabilitation behaviours. Previous
investigations have found that minimally perceived ben-
efit is a key barrier to adherence and that patients need
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visible or tangible effects to maintain adherence to pel-
vic floor rehabilitation [42]. However, pelvic floor reha-
bilitation behaviours take a long time to be effective. A
few studies have pointed out that the benefits of lifestyle
and behavioural strategies (mainly based on pelvic floor
muscle exercises) on urinary incontinence are usually
observed within 4-6 weeks [43]. Healthcare providers
need to provide examples of women who have benefited
from pelvic floor rehabilitation, and explain the benefits
of pelvic floor rehabilitation behaviours (such as "the risk
of urinary incontinence is reduced by 62% by the end of
pregnancy”) [42, 44], teach the patients the correspond-
ing knowledge, and convince them of the effectiveness
of pelvic floor muscle exercises in achieving long-term
adherence and preventing adverse consequences.

Existing research supports our conclusion that social
influence is a significant factor in behaviour modifica-
tion [45]. Poor social and cultural atmosphere and ethos
hinder pregnant women from participating in pelvic floor
rehabilitation. On the one hand, there are generational
differences in women’s perceptions of pelvic floor man-
agement; compared to younger pregnant patients, older
pregnant patients have less access to pelvic floor manage-
ment information. Importantly, this study was conducted
in the context of the Chinese government’s December
2015 decision to lift the "one-child family" restriction
and permit the "two-child family" policy. The change in
government policy has increased women’s willingness to
have a second child, particularly among post-80 s women
[46]. Unfortunately, however, the popularisation of pelvic
floor rehabilitation knowledge is still a challenge in Chi-
nese society. On the other hand, the impetuous social
atmosphere has a detrimental impact on women’s active
participation in pelvic floor rehabilitation behaviours. In
this context, health professionals should pay more atten-
tion to older pregnant women with stress urinary incon-
tinence and impart relevant education in this population.
Simultaneously, patients should be aware that pelvic floor
rehabilitation is a slow-acting process and should avoid
arrogance, develop good habits in their daily lives, and
be psychologically prepared for long-term pelvic floor
management.

Additionally, we discovered that social support from
a variety of sources, including information and advice
provided by the healthcare team, support from fam-
ily members, peer support, and support from group
organisations such as the local community, were all posi-
tive facilitators of pelvic floor rehabilitation behaviours
in pregnant patients. Salmon et al. reported that pelvic
floor muscle exercises without access to healthcare pro-
fessionals’ supervision might reduce women’s ability to
adopt and maintain training programmes [47]. Thus,
the feedback provided by health professionals was also
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a condition for adherence to exercise [48]. According
to research, the support of intimate relationships, such
as spouses and family members, has a positive effect on
women’s behaviour change, which not only helps to pro-
mote women’s healthy lifestyles but can also promote
greater psychological resilience [45]. It should be noted
that female relatives play an important role in women’s
participation in decision-making. Women may disre-
gard advice from medical professionals if other female
relatives believe it to be unimportant or irrelevant [47].
In addition, the mechanism by which peer support and
support from group organisations, such as local commu-
nities, contribute to participation in pelvic floor rehabili-
tation involves the sharing of information and emotional
exchange between support groups, making exercise a
more enjoyable experience to enhance engagement and
change health behaviours.

The environment and resources influence women’s
participation in pelvic floor management. Women often
forget to perform pelvic floor rehabilitation exercises
because of their busy work and family affairs, which con-
sequently leads to low adherence. This result is consistent
with a previous finding that the most common barrier
to adherence is difficulty remembering to perform the
exercise [19]. In addition, sustained cognitive attention
is required to remember the exercise; however, cognitive
attention to pelvic floor muscle exercises tends to decline
over time [49]. To address this barrier, participants in
our study suggested using strategies such as alarm clock
reminders or punch-in, thus suggesting that patients
may benefit from behaviour-changing strategies, such as
punch-in or reminders. Furthermore, previous studies
have reported that the adherence of patients participating
in treatment can be improved using electronic reminders
[50]. However, a randomised trial found that women who
received additional video and reminder interventions
showed no improvement in adherence compared with
women who received traditional physical therapy alone
[51]. Therefore, it is necessary to further explore the
effectiveness of reminder strategies in improving adher-
ence with pelvic floor rehabilitation behaviours.

When it comes to methods of accessing resources,
patient-reported APPs and the internet are common
ways to learn about prenatal care information. Many
patients prefer to access treatment information from the
Internet and APPs because they believe that this infor-
mation is easy to obtain and has the characteristics of
simplicity and vividness. There is evidence that mobile
APPs can promote pregnancy self-management and
improve health care services [52]. However, studies have
reported that there are limited reliable sources of infor-
mation related to electronic intervention and a lack of
personal feedback and internal support, which can easily

Page 17 of 20

cause women to lose motivation for behavioural change
[53, 54].

Prioritising other matters such as family obligations or
work requirements is a significant barrier to pelvic floor
management. We found that some women were accus-
tomed to prioritising the needs of others over their own,
and even putting pelvic floor management as the last pri-
ority in their lives. Similar results were found in the post-
partum population [55]. Previous studies have also shown
that a sense of responsibility and the need to take care of
others are the biggest barriers for women to adhere to
pelvic floor muscle exercises [56]. This is due to the fact
that in Eastern countries, married women are expected
to take on not only more housework while working long
hours, but are also expected to play the roles of raising
children and taking care of the elderly [57]. Despite the
social changes that have taken place in the last few dec-
ades, when men have become increasingly involved in
family care, women are still the primary caregivers, at
least in the Chinese society.

Notably, the themes generated from the inductive anal-
ysis did not map to the "Optimism" domain of TDF. We
found responses to the "Optimism" domain question ulti-
mately matched the structural domain of "Beliefs about
consequences" in the TDEF. This result may be attributable
to the structure and language of the questions we used.
Although some TDF domains (e.g., "Beliefs about conse-
quences" and "Optimism") are difficult to distinguish [58],
previous research has noted that the optimism domain
focuses on general disposition [22]. This study yielded
themes of personal characteristics from the inductive
analysis, but no data were found on whether women had
optimistic or pessimistic characteristics in this theme.
Although the inductive analysis generated themes that
did not map to the "Optimism" domain of TDF, this does
not necessarily mean that this domain is unimportant for
adherence to pelvic floor rehabilitation behaviours. Previ-
ous research has demonstrated that patients with chronic
illnesses who score higher on optimism have healthier
behaviours [59]. More research is needed to explore the
role of optimism in improving adherence in pregnant
patients with urinary incontinence.

Strengths and limitations

The major advantage of this study is that we used the
validated TDF as a theoretical framework to compre-
hensively evaluate the barriers and drivers of pelvic floor
rehabilitation behaviours in pregnant women with stress
urinary incontinence. We provided a more detailed and
theory-based understanding of the reasons for pelvic
floor rehabilitation behaviours in pregnant women with
stress urinary incontinence. Furthermore, theory-based
interventions are more likely to result in behavioural
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changes that can improve health outcomes. Therefore,
the findings of this study can be applied to the design of
theory-based interventions using the TDF to guide the
selection of behavioural change techniques and interven-
tion components to facilitate the implementation of pel-
vic floor rehabilitation behaviours. Another strength of
this study is that we conducted a thematic analysis before
deductively mapping themes to the TDF to ensure that
potential themes unrelated to the TDF were not lost. We
found that the personal characteristics theme failed to
map to the relevant TDF domains, which complements
and expands the TDF theory. In addition, a semi-struc-
tured interview method was applied to allow patients to
clarify their responses in depth. This enables a richer nar-
rative and offers greater details on the barriers and facili-
tators surrounding pelvic floor rehabilitation behaviours
in pregnant women with stress urinary incontinence.

Despite several strengths, this study has few limita-
tions. First, the development of the interview schedule
was based on TDF. However, if applied in a highly struc-
tured manner, participants may only respond with opin-
ions that fit within the specified theoretical domains;
this approach is rarely able to elicit ideas that are not
relevant to the TDF [35]. Second, in this study, the spec-
ificity required in developing behaviour-changing inter-
ventions focused on the patients; it did not provide an
in-depth description of factors influencing pelvic floor
rehabilitation behaviours from the wider perspective of
other relevant professionals such as nurses, doctors, and
physiotherapists. Third, the interview was conducted
in a hospital environment, which may interfere with
the responses of the participants. The participants may
have given a response that meets the social expectations
to present the best of themselves, which may affect the
data quality. Finally, this study was conducted at a single
medical institution. Due to differences in medical level
and social and cultural context, medical institutions in
different regions may have different norms and practises
for pelvic floor management. Consequently, the results
should be generalised with caution. Future studies should
be conducted to understand the experiences of pelvic
floor management in populations from different coun-
tries and regions, and understand the differences in the
barriers and enablers of pelvic floor rehabilitation behav-
iours among pregnant women in different levels of health
care services and cultural contexts.

Implications for research practice

The results of this study can be used to promote the
design and implementation of interventions for pelvic
floor rehabilitation. Based on the behaviour change wheel
[60], the TDF representing barriers and enablers of pel-
vic floor rehabilitation behaviour can be systematically
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mapped to a wide range of intervention functions and
behaviour change techniques. According to our findings,
intervention strategies such as education, training, envi-
ronmental restructuring (e.g., use of mass media such
as radio and television to reinforce advocacy efforts and
support the development of reminder apps), and mod-
eling (e.g., mutual support in the form of mutual support
groups) may improve adherence to pelvic floor rehabilita-
tion behaviours in women.

Conclusions

This study discusses the barriers and enablers of pel-
vic floor rehabilitation behaviours in pregnant women
with stress urinary incontinence based on the TDF. We
identified multiple barriers and facilitators, includ-
ing knowledge, social, and environmental influences,
which highlight the complexity of pelvic floor rehabilita-
tion behaviours in pregnant patients with stress urinary
incontinence. The implementation of pelvic floor reha-
bilitation behaviours requires a concerted effort from the
whole health care system, including healthcare profes-
sionals, patients, society, and organisations. The findings
confirm the need for multiple interventions to support
pelvic floor management in pregnant women with stress
urinary incontinence, focusing on enhancing knowl-
edge and skills in pelvic floor care and using appropriate
behaviour change techniques (such as prompts) to pro-
vide a supportive environment.
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TDF The Theoretical Domains Framework
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