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ARTICLE INFO ABSTRACT

Keywords: Objective: To assess the effectiveness of a six-week online exercise program on self-assessed urinary incontinence
Digital health interventions (UD) symptoms and their impact on daily life among postpartum women immediately and six months after the
eHealth intervention.

ﬁz:tr;::rium Methods: A quasi-experimental pre-post design without a control group was used. Participants (n = 297)

completed a six-week online exercise program focused on core and pelvic floor strengthening. Data were
collected via electronic questionnaires at baseline, post-intervention, and six months later. UI symptoms were
measured with the UDI-6 and symptoms impact on daily life with the IIQ-7. Changes across timepoints were
analyzed using linear mixed models. Attrition increased across measurement points, with 89 women completing
the six-month follow-up questionnaire.

Results: UI symptoms decreased statistically significantly over time (p < 0.001) from baseline (mean 18.8; 95% CI
16.9, 20.7) to posttest (13.2; 95% CI 11.1, 15.4). At the 6-month follow-up, the scores had increased slightly
(14.1; 95% CI 11.4, 16.9) but were still lower than at the baseline. For the perceived impact of UI on daily
activities, the overall change was not statistically significant (p = 0.269). Mean (95% CI) I11Q-7 scores were 8.5
(6.9, 10.0) at baseline, 6.6 (4.7, 8.5) at posttest, and 6.7 (3.9, 9.4) at 6-month follow-up. Time since childbirth,
BMI, mode of birth, and dysfunctions or symptoms related to pelvic floor and core muscles were associated with
variation in studied outcomes.

Conclusion: A six-week self-directed online exercise program was associated with a reduction in postpartum UI
symptoms, with improvements largely maintained at six months. Individual characteristics were associated with
symptom severity and responsiveness, highlighting the need for tailored postpartum rehabilitation and further
controlled studies.

Urinary incontinence

Introduction

Urinary incontinence (UI), defined as any unintentional leakage of
urine [1], is highly prevalent during the postpartum period. The esti-
mates of Ul prevalence among postpartum women ranges from 26% to
32% [2,3]. The variance between the estimates might be due to differ-
ences in definitions of UI, recognition of UI symptoms, timing of the
assessments, as well as cultural differences and attitudes. However, it is
acknowledged that pregnancy and childbirth cause changes in the pelvic
floor, which increases the risk of UL According to a recent literature
review, e.g., age of > 35 years, higher pre-pregnancy body mass index
(BMI), multiparity (number of childbirths > 2), vaginal delivery, and
elevated neonatal weight of the baby were recognized as risk factors for

postpartum UI [2].

UI can profoundly affect postpartum women’s overall well-being,
influencing not only their physical health but also their emotional, so-
cial, and sexual lives. The condition has been associated with limitations
in physical activity, which may further compromise recovery and daily
functioning [4]. Beyond the physical implications, UI can disrupt social
relationships [5] and contribute to feelings of isolation [6]. These
symptoms often extend to psychophysical distress [2], decreasing
quality of life [7], and increasing vulnerability to postpartum depression
[8]. UI may also negatively affect sexual comfort and confidence, as
suggested in previous studies [9].

Despite UI's significant impact on well-being, it remains under-
treated among postpartum women. Many perceive Ul as a normal
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consequence of pregnancy and childbirth, leading to the belief that
symptoms will be resolved on their own [10]. Although some women
experience spontaneous improvement in Ul symptoms postpartum,
many continue to suffer without seeking help [11]. This normalization,
combined with feelings of embarrassment and stigma surrounding Ul
issues, might discourage open discussion and prevent help-seeking. In
addition, there might be practical barriers such as time constraints,
childcare responsibilities [12,13], and lack of access to specialized ser-
vices further hinder women from seeking support.

In treatment of Ul, being physically active, especially conducting
pelvic floor muscle training (PFMT) [14,15] is the primary form of
treatment. Regular and long-term training [4] and ensuring proper
training technique [16] are central to successful treatment. Recent re-
view suggested that electrical stimulation and biofeedback plus core
training, as well as supervised PFMT, are most effective in improving
incontinence-specific quality of life [4]. However, the resources of the
health care services are limited, and there is a need for more accessible
and flexible interventions as well.

Digital health interventions (DHIs) offer a promising alternative by
enabling postpartum women to engage in rehabilitation from home.
DHIs have been used successfully in perinatal care [17-19], and they
seem to be highly acceptable among perinatal women [12,18]. Some
DHIs aiming to reduce UI symptoms, both among women in general
[20-22] and among perinatal women [23-25], have been shown to
significantly reduce symptoms. The findings suggest that DHIs have the
potential to facilitate women's independent PFMT.

However, in previous studies, the interventions have rarely been
targeted specifically to pregnant and postpartum women, and the more
robust evidence comes from studies conducted in the general popula-
tion. As a result, findings concerning women in the perinatal period are
often based on preliminary data, relatively small sample sizes, or het-
erogeneous intervention designs, limiting the strength and generaliz-
ability of the conclusions. Although PFMT and exercise have been shown
to be effective during the perinatal period, access to structured programs
remains limited, and there is a need for population-specific and acces-
sible, solutions. Therefore, further research is required to determine
whether structured online exercise programs can effectively support
postpartum women in reducing UI symptoms and improving their daily
functioning. This study aimed to assess the effectiveness of a six-week
online exercise program on self-assessed UI and its impact on the lives
of postpartum women immediately after the intervention and at a six-
month follow-up. Part of the study dataset has been reported previ-
ously in a separate publication, which presented findings related to
quality of life and physical activity [xx]. In the present article, additional
analyses from the same dataset are reported, focusing on postpartum
urinary incontinence outcomes that have not been published earlier.

Methods
Study design

A quasi-experimental pre- and posttest design, without a control
group, was used in this study [26]. The intervention consisted of a
six-week online exercise program designed to strengthen the core and
pelvic floor muscles in postpartum women. Participants completed the
training independently following the program’s instructions. Data were
collected and managed using REDCap electronic data capture tools
hosted at xx [27] at baseline (pretest), immediately after (six weeks from
baseline) the intervention (posttest), and six months after the inter-
vention (six-month follow-up). This dataset has been partially reported
previously in a publication focusing on physical activity and quality of
life [xx].

Setting

In xx, all pregnant women are entitled to free maternity and child

Sexual & Reproductive Healthcare 48 (2026) 101210

health services throughout pregnancy and after childbirth. These ser-
vices are primarily delivered through maternity clinics located in pri-
mary health care centers, staffed by registered public health nurses or
midwives. During pregnancy and after childbirth, women typically
attend 11-15 visits focusing on monitoring fetal development and
maternal health. After childbirth, care transitions to child health clinics,
where the emphasis shifts to the child’s growth and development, and
only two postpartum visits are scheduled for the mother. [xx] Although
these clinics aim to support the well-being of the entire family, many
women report receiving insufficient guidance on maintaining healthy
lifestyle behaviors after childbirth [xx], such as resuming physical ac-
tivity or receiving guidance related to PFMT.

Intervention

The intervention was a commercial six-week online exercise pro-
gram,”’Rehabilitate your core”, designed to strengthen the core and
pelvic floor muscles in postpartum women. The program was developed
by team included specialists in personal training for perinatal women,
gynecology, midwifery, and physiotherapy. After purchase (89€), par-
ticipants gained access to a website where the program was organized
into six weekly modules, each with a specific theme and subthemes
(Table 1). The content progressed gradually from basic activation and
relaxation of the pelvic floor and core muscles toward more compre-
hensive and intensive training. Participants completed the exercises
independently, with approximately 10 min of training per day, five days
per week. In addition to the weekly modules, the program included
supplementary educational materials on topics such as pelvic floor
activation, breathing, relaxation, and scar care following cesarean sec-
tion or episiotomy. Participants also had access to a closed online

Table 1
The weekly themes of the online exercise program.

Week  Theme and content Materials

1 Pelvic Floor Muscle Testing and Recognition General guidance
videos

Written material
Exercise videos
Written exercise

instructions

e Learning to activate and relax pelvic floor
muscles
e Understanding the importance of the pelvic floor
for overall well-being
2 Diastasis Recti Testing and Deep Abdominal
Muscles

e Learning to test for diastasis recti and performing
safe exercises to activate and rehabilitate the
deep abdominal muscles

e Aiming for a better connection with core muscles
and entire body

3 Core, Mobility, and Personal Time

o Continuing to exercise with new movements to
strengthen and energize body, while also caring
for mind

4 Good Posture and New Life Situation

e Understanding the impact of posture on overall
body function
e Continuing progressive pelvic floor training
e Gaining insights into new life situations and
learning to be kind to oneself
5 Progressive Training and Postpartum Sexuality

o Addressing sexuality after childbirth
o Continuing mobility exercises to keep body
flexible and prevent stiffness
6 Core Strengthening and Integrating Full-Body
Workouts into Daily Life

o Engaging in more intensive training
e Receive guidance on how to continue exercising
after the program
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community that offered opportunities for peer support, asking ques-
tions, and general discussion. The program is designed to be easily in-
tegrated into daily life and to address common postpartum challenges,
such as breastfeeding, that may hinder returning to exercise.

The program is planned to be accomplished in six weeks, but the
materials are available for six months after purchase, allowing partici-
pants to follow the program and continue exercising at their own pace.
The intervention materials consist of educational content, including
exercise instructions accompanied by images and videos. Participants
receive daily reminders of the day’s exercise via —mail. During this
study, participants were instructed to follow the intervention as plan-
ned, and the questionnaires were sent to the participants at the baseline
before starting the intervention, after six weeks from the baseline, and at
six months.

Sample and sample size

The eligibility criteria for participants were as follows: (1) an age >
18; (2) < 2 years since the last childbirth; (3) a standard postpartum
health examination (usually conducted 5-12 weeks after childbirth); (4)
fluency in xx; and (5) the ability to pay for access to the online exercise
program. We set the upper limit at two years postpartum to capture a
broader range of recovery experiences, recognizing that physiological,
functional, and psychosocial adaptations may continue beyond the
initial postpartum months.

The sample size was determined by the WHOQOL-BREF instrument
since the quality of life was the primary outcome of the study [xx]. Based
on a power analysis, a total of 127 participants were required to detect a
statistically significant difference between pretest, posttest, and six-
month follow-up WHOQOL-BREF scores at a 5% (2-sided) significance
level with a power of 80%. Considering the loss to follow-up, the sample
size was increased to 303 at the baseline, allowing a 30% dropout be-
tween the pre- and posttests and 40% dropout between the posttest and
six-month follow-up.

Recruitment and data collection

Recruitment was open to all postpartum women who visited the
online exercise program’s website. The study was advertised on the
online exercise program’s website, and women could self-enroll by
indicating their interest through the online form. The research team then
contacted all interested women by e-mail and provided them with a
detailed information letter and a link to the electronic questionnaire,
which included the informed consent form. Data were gathered using
REDCap e-questionnaires, encompassing demographic information and
four validated instruments, from September 2021 to September 2023.
Two of these instruments (WHOQOL-BREF and IPAQ-SF) have been
reported previously [xx], and the present article focuses on the two
remaining instruments (UDI-6 and IIQ-7), which have not been pub-
lished earlier. Automated e-mail reminders were sent at each measure-
ment point to participants who had not completed the questionnaire
within one week.

Measurements

A background questionnaire including questions about sociodemo-
graphic characteristics (age, number of adults and children in a family,
education, employment situation, weight, height, and chronic health
condition), latest childbirth (the date and mode of birth, complications
during birth), and dysfunctions and symptoms related to pelvic floor and
core, was developed.

Although UI can be classified into distinct types [1], this study fo-
cuses on the overall self-assessed experience of Ul The Urogenital
Distress Inventory, short form (UDI-6) instrument identifies symptoms
associated with UI and assesses the symptom severity. The instrument
consists of six statements with four-step Likert scale. The scores of the
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statements are added together for a higher score reflecting more serious
UI symptoms (scale 0-100). [28] The Incontinence Impact Question-
naire, short form (IIQ-7) on the other hand, is used to assess the impact
of the UI symptoms on an individuals life and the anxiety or harm caused
by the symptoms. The instrument includes seven statements with four-
step Likert scale. The total score is calculated based on the answers,
and higher total score indicates more serious harm to an individual
(scale 0-100). [28,29] The long versions of UDI-6 and IIQ-7 have
demonstrated good validity and reliability in assessing subjective in-
continence symptoms. The short versions, developed using regression
analyses, show good psychometric properties and correlate strongly
with the long versions (correlation coefficients IIQ-7: 0.97, UDI-6: 0.93).
[28,29] Permissions for the use of UDI-6 and IIQ-7 instruments were
requested from the university where the instruments were developed.
The instruments were translated into xx with a double translation.

Because no validated cutoff values exist for the UDI-6 or IIQ-7,
participants were classified for subgroup analyses as participants with
UI symptoms (UDI-6 or 1IQ-7 score = 0) or participants with UI symp-
toms (UDI-6 or IIQ-7 score > 0). Although previous studies have pro-
posed various cutoff values, inclusion in this study was not based on
symptom severity, and participants self-enrolled in a general postpartum
recovery program. Therefore, any reported Ul symptoms were consid-
ered clinically relevant for subgroup classification.

Data processing and analysis

BMI values were calculated from baseline height and weight, and
time since the most recent childbirth was derived from childbirth and
pre-test dates. Descriptive statistics were selected based on the distri-
bution of each variable. Means, standard deviations (SD), frequencies
(n), and percentages (%) were used to summarize the appropriate de-
mographic data. Baseline characteristics were summarized for the full
sample and separately for participants without UI symptoms (UDI-6
scores and IIQ-7 scores = O at baseline) and with symptoms (UDI-6
scores or IIQ-7 scores > 0 at baseline), with group differences assessed
using Chi-square or Fisher’s exact test as appropriate.

Dropout analyses were done twice: first, between the participants
who answered pretest and posttest questionnaires and the dropouts who
answered only the pretest questionnaire. The second dropout analysis
was done between the participants who answered all three question-
naires and the dropouts who answered pre- and posttest questionnaires.
Differences between the participants and dropouts regarding the de-
mographic data were analyzed using the independent samples t-test or
Mann-Whitney U test for continuous data and the chi-square test for
nominal data. Differences related to the UDI-6 and IIQ-7 scores were
analyzed using the Mann-Whitney U test.

UDI-6 and IIQ-7 scores were calculated according to scoring guide-
lines and converted to a O to 100 scale. Higher scores reflect stronger
symptoms or effects on the respondenfs life. [28] Changes over time
were analyzed using linear mixed models for repeated measures.
Because the mixed-model confidence intervals were very wide due to
the unbalanced data structure, raw means with 95% confidence in-
tervals were presented descriptively, while inferential statistics (overall
time effect and pairwise tests) were based on the mixed model. Associ-
ations between background variables and baseline UDI-6 and IIQ-7
scores were examined using Mann-Whitney U or Kruskal-Wallis tests.
Subgroup analyses were conducted for participants with UI symptoms at
baseline. Changes over time were examined using Friedman’s test with
Wilcoxon signed-rank tests for pairwise comparisons. Associations be-
tween baseline characteristics and symptom change were analyzed
using t-tests, Mann-Whitney U tests, ANOVA, or Kruskal-Wallis tests
depending on distributional assumptions.

The data were analyzed using IBM SPSS Statistics® program, version
29.9 and version 31.0. The level of statistical significance was set at p <
0.05.
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Ethical considerations

Ethical approval for this study was obtained from the Ethics Com-
mittee for Human Sciences at the xx in June 2021. All the participants
were informed about the aims and procedures of the study. Participants
had an opportunity to discuss with researchers, and they provided
written informed consent for their participation. Collaboration with the
company providing the intervention did not affect the conduction of this
study, and the research group did not have personal affiliations with the
company or its operations. The trial registration was done retrospec-
tively to Clinicaltrials.gov (xx) in February 2024.

Results
Participants

Initially, 309 women completed the pretest questionnaire. Of these,
12 were excluded for not meeting the eligibility criteria, resulting in a
final sample of 297 participants for analysis. After the intervention, 148
women completed the posttest questionnaire, and six months later, 89
participants responded to the follow-up questionnaire (Fig. 1).

The first dropout analysis showed there were no statistically signif-
icant differences between the characteristics of the participants (n =

Enrollment

Announced their interest and
were invited to participate
(n=452)
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145) who answered both the pre- and posttest questionnaires and the
dropouts (n = 152) who answered only the pretest questionnaire. In
addition, there were no statistically significant differences in the UDI-6
or IIQ-7 scores at the baseline.

The second dropout analysis, comparing participants who completed
the pre-, post—, and 6-month follow—up questionnaires (n = 89) with
those who completed only the pre- and posttest questionnaires (n = 56),
showed that participants had a higher educational level than dropouts
(61% vs. 35% with a master’s degree or higher, p = 0.003). In addition,
participants reported statistically significantly higher baseline 11Q-7
scores compared with dropouts (median (IQR) 4.8 (19.0) vs. 0.0 (9.5), p
= 0.017). However, there were no statistically significant differences in
median UDI-6 or IIQ-7 scores after the intervention.

The characteristics of the participants are presented in Table 2, first
for the total sample and then for two subgroups: participants without UI
symptoms (UDI-6 or IIQ-7 scores = 0 at baseline) and participants with
Ul symptoms (UDI-6 or IIQ-7 scores > 0 at baseline). Participants’ ages
ranged from 20 to 45 years, with a mean (SD) age of 33.1 (4.3) years.
Most of the women had a bachelor's degree or higher (84.8%, n = 252),
were living with a partner (96.6%, n = 287), and were at home with a
child or children at the baseline of the study (70.7%, n = 210). The mean
(SD) BMI was 26.4 (4.3). The mean (SD) time since the most recent
childbirth was 4.5 (4.0) months. The majority had given birth vaginally

Excluded (n=143)
e Gave informed consent, but did not

Pre-test questionnaire
(n=309)

answer the pretest questionnaire (n=7)
e Without reason chose not to
participate (n=136)

Excluded (n=12)

Included in the analysis
pre-test questionnaire
(n=297)

¢ Did not follow eligibility criteria (n=12)

Dropouts (n=149)
e Without reason chose not to answer

Intervention

Posttest questionnaire

the posttest questionnaire (n=149)

Dropouts (n=59)

(n=148)
6-month follow-up
l 6-month follow-up questionnaire
(n=89)

e Without reason chose not to answer 6-
month follow-up questionnaire (n=59)

Fig. 1. Flow chart of the study.
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Table 2
Characteristics of the participants.

Sexual & Reproductive Healthcare 48 (2026) 101210

Variable All Participants Participants Difference between participants without and with UI symptoms

participants without UI with UI

n =297 symptoms symptoms

n=42" n=250"

n % n % n % p-value
Number of children in the family 0.307°
1 147 495 23 548 122 488
>2 150 50.5 19 45.2 128 51.2
Time since the most recent childbirth 0.018°
6 months or less 231 77.8 39 929 187 74.8
6 to 12 months 47 15.8 3 7.1 44 17.6
12 to 24 months 19 6.4 0 0 19 7.6
Highest educational level 0.287¢
Comprehensive school 2 0.7 0 0 2 0.8
Secondary school 43 14.5 3 7.1 38 15.2
Bachelor’s degree 99 33.3 17 40.5 81 32.4
Master’s degree or higher 153 51.5 22 524 129 51.6
Employment situation at the baseline 0.909°
Employed 68 22.9 8 19.0 60 24.0
Unemployed 2 0.7 0 0 2 0.8
Student 8 2.7 1 2.4 7 2.8
Home with child or children, homemaker 210 70.7 31 73.8 174 69.6
Other 9 3.0 2 4.8 7 2.8
Civil status 0.633 ¢
Living with a partner 287  96.6 40 952 242 96.8
Not living with a partner 10 3.4 2 4.8 8 3.2
Body mass index at the baseline 0.165°
<185 3 1.0 0 0 3 1.2
18.6-24.9 110 37.0 19 45.2 90 36.0
25-29.9 101 34.0 16 381 83 33.2
> 30 45 15.2 2 4.8 43 17.2
Missing 38 12.8 5 11.9 31 12.4
Chronic health condition 0.389"
No 221 74.4 32 76.2 184 73.6
Yes 76 25.6 10 238 66 26.4
Mode of birth <0.001"
Vaginal birth 241 811 24 57.1 213 85.2
Caesarean section 56 18.9 18 429 37 14.8
Complications during birth ©
No complications 214 721 31 73.8 179 716 0.907"
Vaginal delivery by vacuum extraction 31 10.4 6 14.3 25 10.0 0.342"
Episiotomy 69 23.2 9 21.4 59 23.6 0.879"
III or IV stage rupture 12 4.0 0 0 12 4.8 0.383 ¢
Dysfunctions and symptoms related to pelvic floor and core muscles 0.203"
No dysfunctions 174  58.6 29  69.0 142 56.8
Dysfunction(s) 123 41.4 13 31.0 108 43.2

a
b

n = 5 is missing from the group division
Chi-square test.

Chi-square test with Monte Carlo simulation
d Fisher’s exact test.

c

¢ Percentages total greater than 100 because participants could choose multiple answers.

(81.1%, n = 241) and had not experienced complications during
childbirth (72.1%, n = 214).

Baseline characteristics were mostly similar between participants
without and with UI symptoms. Significant group differences were
observed for time since the most recent childbirth and mode of birth.
Among those with UI symptoms, a greater proportion was more than six
months postpartum, and a higher share had delivered vaginally.

Change in UDI-6 and IIQ-scores among all participants

There was a statistically significant reduction in UI symptoms over
time (p < 0.001). The mean (95% CI) UDI-6 scores decreased from 18.8
(16.9, 20.7) at baseline to 13.2 (11.1, 15.4) posttest, and 14.1 (11.4,
16.9) at 6-month follow-up. Pairwise comparisons indicated a signifi-
cant reduction from baseline to posttest (p < 0.001), with no further
change from posttest to 6-month follow-up (p = 1.00). For IIQ-7, the
overall change was not statistically significant (p = 0.269), and pairwise
comparisons showed no significant differences between baseline and
posttest (p = 0.474) or between posttest and the 6-month follow-up (p =

Table 3
UDI-6 and IIQ-7 scores over time among all participants.

Variable UI symptoms and severity Impact of the UI
of symptoms (UDI-6) symptoms on an
Scale 0-100 individuals life and the
anxiety or harm caused
by the symptoms (IIQ-7)
Scale 0-100
Mean 95% CI P Mean 95% P
CI
Data collection < 0.269
point 0.001
Baseline pre-test (n 18.8 16.9, 8.5 6.9,
=297) 20.7 10.0
Posttest (n = 148) 13.2 11.1, 6.6 4.7,
15.4 8.5
6-month follow-up 14.1 14.1, 6.7 3.9,
(n =89) 16.9 9.4

Abbreviations: IIQ-7: The Incontinence Impact Questionnaire, short form; UDI-
6: The Urogenital Distress Inventory, short form; UI: Urinary incontinence.
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1.00). The mean scores are presented in Table 3.

Several background characteristics were associated with baseline
UDI-6 and IIQ-7 scores. Women more than 6 months postpartum had
higher UDI-6 and IIQ-7 scores than those < 6 months postpartum (both
p < 0.001), indicating more bothersome symptoms. Baseline UDI-6
scores also differed across BMI categories (p = 0.011). Participants with
BMI > 30 had higher UDI-6 scores than those with BMI < 25 (p =
0.009), whereas no differences were observed between the BMI < 25
and BMI 25-29.9 groups (p = 1.00) or between the BMI 25-29.9 and
BMI > 30 groups (p = 0.060). Mode of birth was associated with both
UDI-6 (p < 0.001) and IIQ-7 (p < 0.001) scores, with vaginal birth
corresponding to higher scores than caesarean section. In addition,
participants reporting pelvic floor or core dysfunctions had higher
UDI-6 and IIQ-7 scores than those without such dysfunctions (p <
0.001). Group-specific descriptive statistics are presented in Table 4.

Change in UDI-6 and IIQ-scores among participants with UI symptoms at
baseline

Among participants with UI symptoms, both UDI-6 and IIQ-7 scores
decreased significantly over time (p < 0.001 for both, Table 5). Pairwise
comparisons for UDI-6 scores indicated significant reductions in Ul
symptoms from pre-test to posttest (p < 0.001) and from pre-test to the
6-month follow-up (p < 0.001). No further significant change was
observed between posttest and the 6-month follow-up (p = 0.875),
indicating maintenance of the improvement. A similar pattern was
observed for I1IQ-7, with significant reductions in the impact of Ul
symptoms on quality of life from pre-test to posttest (p = 0.016) and to
6-month follow-up (p < 0.001), but no significant difference between
posttest and 6-month follow-up (p = 0.483).

When examining associations between baseline characteristics and
changes in UDI-6 and IIQ-7 scores, age was the only factor associated
with score reductions. Participants under 30 years old experienced a
greater reduction in UDI-6 scores from pre-test to posttest than those
aged 30 years or older (median change 11.1, IQR 16.7 vs. 5.6, IQR 11.1;
p = 0.042). No other baseline characteristics were associated with
changes in UDI-6 from posttest to 6-month follow-up, or with changes in
IIQ-7 scores at any interval.

Discussion

This study assessed the effectiveness of a six-week online exercise
program on self-assessed UI and its impact on the daily life among
postpartum women. UI symptoms decreased statistically significantly
over the intervention period, with improvements largely maintained at
the six-months, whereas changes in the perceived impact of UI on daily
activities were not statistically significant. Time since childbirth, BMI,
mode of birth, and dysfunctions and symptoms related to pelvic floor
and core muscles, were associated with variation in Ul symptoms at
baseline, suggesting that responsiveness to the intervention may depend
on participant characteristics.

Although statistically significant reductions in UDI-6 scores were
observed, the clinical significance of these changes should be interpreted
in the context of baseline symptom severity. Mean baseline UDI-6 scores
in the total sample (18.8, 95% CI: 16.9, 20.7) and among participants
with UI symptoms (21.8, 95% CI 19.9, 23.7) were below previously
suggested cutoff values for clinically relevant distress e.g. > 25.0 [30] or
> 33.3 [31], indicating generally mild symptom severity. Similarly, IIQ-
7 scores were close to or slightly above value of 9.5 proposed to reflect
impaired quality of life [31]. Given that no minimum symptom severity
was required for inclusion and participants self-enrolled in a general
postpartum recovery program, even modest reductions in symptom
scores may represent meaningful improvements at the individual level.

The findings of this study align with previous research [20-22]
showing that structured DHI can reduce UI symptoms among women.
However, unlike many earlier interventions, which have typically

Sexual & Reproductive Healthcare 48 (2026) 101210

Table 4
Factors associated with UDI-6 and IIQ-7 scores at baseline (n = 297).

Variable UI'symptoms and severity  Impact of the UI
of symptoms (UDI-6) symptoms on an
Scale 0-100 individuals life and the
anxiety or harm caused
by the symptoms (IIQ-7)
Scale 0-100
Mean 95% 14 Mean 95% P
CI CI
Age 0.823 * 0.850
a
Under 30 19.0 14.8, 8.8 4.8,
23.3 12.7
30 or more 18.8 16.6, 8.8 6.9,
20.9 10.7
Number of children 0.292 * 0.171
in the family a
1 17.4 15.0, 7.8 5.5,
19.8 10.0
2 or more 20.2 17.3, 9.8 7.3,
23.1 12.3
Time from the latest < <
childbirth 0.001 0.001
6 months or less 17.2 15.1, 7.4 5.5,
19.3 9.2
Over 6 months 24.4 20.3, 13.6 9.8,
28.5 17.5
Education 0.342 ¢ 0.500
Secondary education 20.9 15.6, 10.3 5.6,
or below 26.1 15.0
College or university 18.5 16.4, 8.5 6.7,
26.1 10.4
BMI 0.011" 0.061"
Normal weight BMI < 16.6 13.8, 6.6 4.5,
25 19.5 8.7
Overweight BMI 18.4 15.2, 9.4 6.6,
25-29.9 21.5 12.1
Obese BMI > 30 26.7 20.5, 12.9 7.5,
32.9 18.3
Mode of birth < <
0.001 0.001
Vaginal birth 20.9 18.8, 10.2 8.2,
23.0 12.1
Cesarean section 9.8 6.7, 3.0 0.6,
12.8 5.5
Complications 0.966 * 0.218
during birth 4
No complication(s) 18.7 16.5, 9.1 7.2,
20.9 11.1
Complication(s) 19.0 15.4, 7.9 4.5,
22.6 11.4
Dysfunctions and < <
symptoms related 0.001 0.001
to pelvic floor and a a
core muscles
No dysfunction(s) 15.0 13.0, 5.3 3.7,
17.0 6.9
Dysfunction(s) 24.1 20.8, 14.0 10.8,
27.4 17.2

Abbreviations: BMI: Body mass index; IIQ-7: The Incontinence Impact Ques-
tionnaire, short form; UDI-6: The Urogenital Distress Inventory, short form; Ul
Urinary incontinence.

# Mann-Whitney U test.

b Kruskal-Wallis.
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Table 5
UDI-6 and IIQ-7 scores over time among participants with UI symptoms.

Variable UI symptoms and severity Impact of the Ul symptoms
of symptoms (UDI-6) on an individuals life and
Scale 0-100 the anxiety or harm
caused by the symptoms
(I1Q-7)
Scale 0-100
Mean  95% CI P Mean  95% P
CI
Data collection < <
point 0.001 0.001
Baseline pre-test (n 21.8 19.9, 9.8 8.1,
= 250) 23.7 11.5
Posttest (n = 125) 15.3 12.9, 7.8 5.6,
17.6 10.0
6-month follow-up 15.2 12.3, 7.5 4.5,
(n=79) 18.2 10.6

Abbreviations: IIQ-7: The Incontinence Impact Questionnaire, short form; UDI-
6: The Urogenital Distress Inventory, short form; UI: Urinary incontinence.

targeted a general adult population [20-22] or relied solely on PFMT
[23-25], our intervention was specifically designed for postpartum
women, and it combined PFMT with broader physical exercise. This
more comprehensive approach may better reflect the multifaceted re-
covery needs of postpartum women, who often experience co—occurring
changes in pelvic floor function, core stability, and overall physical ca-
pacity, although empirical evidence supporting such combined ap-
proaches remains limited.

Comparisons with previous postpartum studies are challenging due
to substantial methodological heterogeneity. Some studies have been
based on relatively small samples [23], or included face-to-face PFMT
instruction alongside digital components, making it difficult to isolate
the effects of remote delivery [23-25]. In contrast, the present inter-
vention was fully online, with no in—person instruction or supervision.
Despite this, statistically significant reductions in UI symptom severity
(UDI-6) were observed in the full sample, while reductions in the impact
of UI on daily life (IIQ-7) reached statistical significance only among
participants with baseline UI symptoms. These findings suggest that a
self-guided, postpartum-specific online program may be both accept-
able and effective.

Our findings add to existing evidence that regular and progressive
PFMT is central to successful UI treatment [4,16]. Although the inter-
vention was not supervised, the structured weekly modules, reminders,
and educational materials may have facilitated adherence and correct
technique, factors known to influence outcomes. The observed im-
provements are comparable to those reported in earlier interventions
combining PFMT with core training [14,15]. Given the practical barriers
postpartum women face in accessing in-person PFMT, including child-
care responsibilities, time constraints, and limited availability of
specialized services [12,13], DHIs offer a promising and accessible
alternative [17-19]. Together with evidence from freely available PFMT
applications such as the Tat® app [22], these findings suggest that
structured online PFMT-based programs could complement existing
postpartum care pathways by offering an accessible option for early
rehabilitation.

Consistent with previous research [2], higher BMI and vaginal birth
were associated with more severe Ul symptoms and greater impact on
daily life. Women more than six months postpartum reported more
bothersome symptoms than those closer to childbirth, suggesting that UI
may persist or re-emerge over time, emphasizing the value of early
symptom recognition in routine postpartum care. Pelvic floor and core
dysfunctions, based on participants self-reported perceptions, were
likewise linked to higher symptom severity, supporting their central role
in continence mechanisms [2]. Together, these findings confirm estab-
lished risk factors and expand understanding by indicating that both
postpartum timing and dysfunctions of pelvic and core muscles may
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contribute to persistent Ul, underscoring the importance of timely
identification and guidance.

This study has limitations that should be considered when inter-
preting the findings. The quasi-experimental design without a control
group limits the ability to draw firm causal conclusions about the
effectiveness of the intervention. Although a power analysis was per-
formed, it was not based on UDI-6 or IIQ-7, which may have reduced
statistical power for these outcomes. Furthermore, although the
required sample size was achieved at the immediate post-intervention
measurement, attrition at the six-month follow—up meant that statistical
power was not maintained for the later time point. Dropout analyses
showed minimal differences between participants and dropouts; how-
ever, women who completed all three measurement points had higher
educational levels and slightly higher baseline IIQ-7 scores, suggesting
some selection toward a more highly educated and health-motivated
subgroup. In addition, adherence to the intervention, including the
frequency of logins or completion of training sessions, or the correctness
of training technique could not be verified. Consequently, the extent to
which participants engaged with the program remains unknown. Im-
provements in symptoms therefore cannot be attributed solely to the
intervention, as natural recovery or additional exercise or PFMT outside
the program may also have contributed to the outcomes. Participants
were asked at posttest to self-report how often they performed the
program’s exercises each week; however, these adherence data have
been analyzed and published previously [xx] and are therefore not
repeated in the present manuscript.

The characteristics of the study population further limit generaliz-
ability. The sample was homogenous, consisting of highly educated and
motivated women who were willing and able to purchase access to the
commercial online exercise program. This inclusion criterion likely
excluded women with lower socioeconomic status and may have
resulted in a sample with stronger health literacy, higher baseline
motivation, and potentially greater ability to benefit from a structured
digital intervention. Consequently, the observed improvements may not
fully reflect outcomes that would be expected in a more diverse or
randomly selected postpartum population. In addition, the UDI-6 and
1IQ-7 scores were relatively low even at the baseline. Despite these
limitations, the study has several strengths. Validated and reliable in-
struments were used to assess UI symptoms and their impact on daily
life, enhancing the accuracy and comparability of the findings. Data
were collected at three time points allowing evaluation of both imme-
diate and longer-term changes. The intervention was also described
using the TIDieR framework, which improves the clarity, transparency,
and reproducibility of complex interventions (Supplement 1).

Conclusion

This study suggests that a six-week, self-directed online exercise
program may support the reduction of postpartum UI symptoms, with
improvements largely sustained at six months. Changes in the perceived
impact of Ul were more modest, likely reflecting the low baseline burden
of activity limitations in the full sample. Individual characteristics,
including time since childbirth, BMI, mode of birth, and dysfunctions of
pelvic and core muscles, were associated with symptom severity and
appeared to influence responsiveness to the program. These factors
should be considered when planning postpartum rehabilitation and
identifying individuals who may benefit from additional support, and
they also provide important guidance for further refinement of the
intervention. Overall, the findings indicate that structured online exer-
cise programs could represent a feasible component of postpartum UI
management, although further controlled studies are needed to confirm
effectiveness and to clarify for whom and under what circumstances
such interventions are the most beneficial.
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