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Abstract

Background: Overactive bladder (OAB) is a prevalent condition that substantially impairs quality of life (QoL); however, the
real-world utility of standard behavioral and pharmacological therapies is often limited by poor long-term adherence. Digital
interventions have emerged as a promising strategy to provide accessible and personalized support, but their overall efficacy
compared with conventional care remains to be systematically established.

Objective: This study aimed to evaluate the efficacy of digital interventions compared with conventional care for improving
symptoms, QoL and treatment adherence in patients with OAB.

Methods: We conducted a systematic review and meta-analysis using data from PubMed, Embase, the Cochrane Library, and
other databases from inception to July 2025. Randomized controlled trials (RCTs) assessing technol ogy-based digital interventions
for adult patients with OAB were included. The primary outcomes were objective symptom improvement (measured by bladder
diaries) and subjective symptom scores, while secondary outcomes included QoL and attrition rates. Data were pooled using a
random-effects model, and subgroup analyses were performed according to the delivery and supervision category (automated or
app-based therapeutic content, telemedicine-supported care management, or digitally supervised behaviora or rehabilitation
support) and intervention duration.

Results: Seven RCTs involving 544 participants were included. Digital interventions were associated with a significant
improvement in overall objective symptom indicators compared with conventional care (mean difference [MD] -1.72, 95% ClI
-2.61t0 -0.83; P<.001), specifically reducing 24-hour urinary frequency (MD -2.55, 95% Cl —4.22 to —0.89; P=.003) and urge
incontinence episodes (MD -2.07, 95% CI -2.72 to —1.42; P<.001). The pooled analysis of subjective symptom scores did not
reach statistical significance (standardized MD [SMD] -1.07, 95% Cl -2.18 to 0.05; P=.06). Exploratory subgroup analysis
suggested that digitally supervised behavioral or rehabilitation support had the largest point estimate (SMD -2.51, 95% CI -5.03
to 0.01), athough the CI crossed the line of no effect, and the finding was based on 2 heterogeneous studies. The prespecified
subgroup analysis by intervention duration showed that interventionslasting 6 to 13 weeks were associated with symptom reduction
(SMD -1.41, 95% CI -2.70to —0.11; P=.03), suggesting a potentially favorable duration range. Furthermore, digital interventions
significantly improved QoL (SMD 1.47, 95% CI 0.11-2.84; P=.03). No significant difference was observed in dropout rates
between digital and conventional care groups (risk ratio 0.92, 95% Cl 0.59 to 1.45; P=.72).

Conclusions; Digital interventions may improve objective symptomsand QoL in patientswith OAB, with comparable short-term
attrition to conventional care. Interventions with higher-intensity digital supervision may have potential for symptom reduction,
but this finding remains uncertain because of the small number of heterogeneous studies. These findings may inform future
stepped care models, but further well-designed, longer-term RCTs are needed to confirm optimal implementation strategies.

Trial Registration: PROSPERO CRD420251164488; https.//www.crd.york.ac.uk/PROSPERO/view/CRD420251164488
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Introduction

Methods

Overactive bladder (OAB) is a prevalent and burdensome
clinical syndrome characterized by urinary urgency with or
without urgency incontinence, often accompanied by frequency
and nocturia[1]. Affecting an estimated 360 million individuals
worldwide in 2020, with projections exceeding 400 million by
2030, OAB is associated with substantially impaired
health-related quality of life (QoL) and an increased burden of
psychosocial comorbidities such asdepression and anxiety [2-7].
While effective first-line behavioral and pharmacological
therapies are available, their real-world effectiveness is often
limited by acritical challenge: poor long-term adherence [8,9].

Patient adherence data starkly illustrate the limitations of current
treatment models. For example, adherence to behaviora
therapies, a cornerstone of OAB management, can decline to
as low as 32% after 1 year. Similarly, persistence with oral
medicationsis suboptimal, with rates ranging from 15% to 40%,
and annual discontinuation rates for some agents reaching as
high as 85% [10-12]. Thisdiscrepancy between the established
efficacy of treatments and their real-world effectiveness
highlightsacritical unmet need for interventionsthat can sustain
long-term patient engagement and improve self-management
skills.

Digital interventions—technology-based interventions that
support remote diagnosis and management—have emerged as
a promising strategy to overcome these barriers by providing
accessible, scalable, and personalized support [13-15]. By
offering accessible education, behavioral coaching, and
symptom tracking, theseinterventions are designed to empower
patients and reinforce their treatment plans [16-19]. Such
interventions have demonstrated effectiveness in improving
symptom control and QoL in other chronic conditions[20-24].
Applying this model to OAB is a logical extension, and
preliminary studies have shown promise, with some reporting
high rates of symptom improvement and patient satisfaction
[25,26]. However, the existing evidence base remains
fragmented. These early-phase trials are often limited by small
sampl e sizes, heterogeneousintervention designs, and alack of
standardized outcome measures, making it difficult for clinicians
to ascertain the overall magnitude of effect or identify optimal
implementation strategies [27-29]. Consequently, the role of
digital interventionsin the broader OAB care paradigm remains
uncertain.

Given the potential of digital heath to transform OAB
management and the need for a comprehensive evidence
synthesis, we conducted a systematic review and meta-analysis
of randomized controlled trials (RCTs). The objective was to
evaluate the effectiveness of digital interventions on symptom
improvement, QoL, and treatment adherence in patients with
OAB.

https://www.jmir.org/2026/1/e88971

Study Design and Protocol

Thissystematic review and meta-analysisfollowed the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) reporting guideline [30]. The protocol was
registered with PROSPERO (CRD420251164488).
Eligibility Criteria

Weincluded RCTsenrolling adult patients with nonneurogenic
OAB. Eligible interventions were technology-enabled
interventions delivered fully or partially through websites,
mobile apps, telemedicine platforms, videoconferencing,
telephone, WeChat, or other digital communication tools to
support OAB education, self-management, monitoring,
follow-up, behavioral training, or rehabilitation. Thisdefinition
was informed by the World Health Organization (WHO)
classification of digital health interventions and the digital
therapeutics and mobile health (mHealth) literature [31-33].
The comparator was any control condition, including standard
therapeutic regimens or usual care. The primary outcome was
the severity of OAB symptoms, measured by objective data
from bladder diaries or subjective symptom scores. Secondary
outcomes included QoL and attrition rates. Studies were
excluded if they were not original research, were not published
in English or Chinese, or had no full text available.

Information Sources and Search Strategy

Electronic databases, including PubMed, Embase, the Cochrane
Library, CINAHL, Web of Science, ChinaNational Knowledge
Infrastructure, Wanfang, and SinoMed, were searched from
inception to July 2025. Search terms included a combination
of controlled vocabulary (eg, “Urinary Bladder, Overactive”)
and free text (eg, “telemedicing” and “mobile health”). A
“snowball” search of relevant articles was a so performed. The
whole search strategy for all databases is presented in
Multimedia Appendix 1.

Study Selection and Data Extraction

After duplicate removal, 2 reviewers independently screened
titles and abstracts using the ASReview LAB, a web-based
machine learning application developed by Utrecht University,
to enhance efficiency. Full texts of potentially eligible articles
were then assessed against predefined inclusion criteria
Disagreements were resolved through discussion or by athird
reviewer. Datawere extracted by 1 reviewer using astandardized
template and cross-checked by a second reviewer.

Risk-of-Bias Assessment
The methodological quality of included RCTs was appraised
using the Cochrane risk of bias 2 tool [34]. Two reviewers

independently performed the assessment, evaluating 5 domains:
the randomization process, deviations from intended
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interventions, missing outcome data, measurement of the
outcome, and selection of the reported results.

Data Analysis

To prepare the data for synthesis, the necessary conversions
were performed. For studiesthat reported SE instead of SD, the
SD was calculated using the formula SD=SExVN, where N is
the sample size. For studies reporting the median and IQR, we
estimated the mean and SD using the method described by Wan
et a [35]. Meta-analyseswere performed using Review Manager
(RevMan), version 5.3 (The Cochrane Collaboration). For
continuous outcomes reported on different scales, standardized
mean differences (SMDs) with 95% Cls were calculated. For
outcomes measured on the same scal e, mean differences (MDs)
were used to compare the results. Statistical heterogeneity was
assessed using the 12 statistic. Pooled estimates were generated
using a random-effects model. To explore potential sources of
heterogeneity, we performed prespecified subgroup analyses
based on intervention duration and the delivery and supervision
category. Specificaly, interventions were classified into three
categories based on their primary therapeutic function and
intensity of digital supervision

First, automated or app-based therapeutic content, including
self-guided or semiautomated digital programs delivering
structured education; behavioral strategies; symptom tracking;
or self-management support through websites, software modules,
or avatars.

Second, telemedicine-supported care management, including
interventions using video visits, telephone follow-up, or
audiovisual communication primarily to replace or supplement
routine clinical follow-up and care pathway management.

Third, digitally supervised behavioral or rehabilitation support,
including interventions in which digital tools were used to

https://www.jmir.org/2026/1/e88971
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provide active professional support for behavioral training,
rehabilitation, or treatment adherence. This category was defined
by the intensity and function of digital support rather than by
identical therapeutic content. Examples included synchronous
video-supervised exercise and frequent remote adherence
reinforcement through WeChat-based check-ins and telephone
follow-up.

Telemedicine-supported care management focused primarily
on replacing or supplementing routine clinical follow-up,
whereasdigitally supervised behavioral or rehabilitation support
involved a more active role in reinforcing behavioral training,
rehabilitation activities, or treatment adherence. Because
interventions within the latter category differed in therapeutic
content, findings from this subgroup were interpreted as
exploratory.

Given that fewer than 10 trials were included, a formal
assessment of publication bias was not conducted.

Certainty of Evidence Assessment

The certainty of the evidence for each outcome was evaluated
using the GRADE (Grading of Recommendations Assessment,
Development and Evaluation) framework [36]. The appraisal
was based on 5 domains. risk of bias, inconsistency,
indirectness, imprecision, and publication bias.

Results

Search Results and Study Characteristics

The literature search yielded 5351 records. After duplicate
removal, 4133 titles and abstracts were screened, leading to the
assessment of 261 full-text articles for eligibility. Ultimately,
7 RCTsmet the inclusion criteria (Figure 1). The studies were
conducted in the United States (n=4, 57%), Egypt (n=1, 14%),
China (n=1, 14%), and Japan (n=1, 14%).
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Figurel. Study retrieval and selection flowchart (PRISMA [Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses]). OAB: overactive

bladder; RCT: randomized controlled trial.

The study populations consisted predominantly of female
participants, reflecting the epidemiology of OAB, athough 2
trials[16,19] also included male participants. The sample sizes
ranged from 36 to 164 participants, with mean ages ranging
from 39.0 years [17] to 63.5 years [18]. The duration of
interventionsranged from 12 weeksto 1 year, with most studies
lasting 12 weeks. Detailed characteristics of theincluded studies
are summarized in Multimedia Appendix 2. The certainty of
evidence for each outcome is summarized in Multimedia
Appendix 3. Reasons for exclusion of full-text reports are
summarized in Multimedia Appendix 4. Thedigital interventions
varied significantly in delivery mode and intensity. On thebasis
of our prespecified criteria, theincluded studieswere categorized
into 3 categories.
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RenderX

Records identified from:
- Databases (n=5351)
‘% PubMed (n=528) Embase (n=1925) Records removed before screening:
3] > ; .
Eg Cochrane (n=423) CINAHL (n=208) = * Duplicate records removed using
c _—
% Web of Science (n=638) EndNote (n=1218)
- CNKI (n=457) Wanfang (n=866)
— SinoMed (n=306)
o
Records screened (n=4133)
- |
=
=
o >
5 l Articles excluded by ASReview (n=3872)
w
Full-text articles assessed for eligibility
(n=261) Articles excluded (n=254):
= Did not use a digital platform for intervention (n=105)
* Focused on screening or assessment (n=29)
— * Duplicate publications (n=14)
e » Review articles or systematic reviews (n=28)
- Full text not available (n=17)
« Did not include the population of interest (n=28)
- * Qutcomes of interest were not focused on OAB
[
= symptoms (n=12)
o \4 5
£ * Foreign language (n=1)
Total studies included in the review * Study design was not an RCT (n=13)
(n=7) * Protocol only (n=7)

First, automated or app-based therapeutic content (2/7, 28%):
this category included the study by Andrade et al [37], which
used an online program featuring virtual avatars, and the study
by Funada et a [18], which delivered a structured
multicomponent program that included self-monitoring,
education, cognitive behavioral therapy—based behavioral
strategies, lifestyle modification, pelvic floor muscle training
(PFMT), and bladder training. Both interventionsrelied mainly
on structured therapeutic content and patient self-management.

Second, tel emedicine-supported care management (3/7, 43%):
this group included studies that used video visits [16],
audiovisua calls[19], or telephone follow-ups [38] to replace

JMed Internet Res 2026 | vol. 28 | e88971 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

or augment standard clinical visits and OAB care pathway
management.

Third, digitally supervised behavioral or rehabilitation support
(217, 28%): Alghitany et a [17] delivered a 12-week
synchronous video-supervised Pilates program led by a
physiotherapist. Li et a [39] delivered a Predisposing,
Reinforcing, and Enabling Constructsin Educational Diagnosis
and Evauation—Policy, Regulatory, and Organizational
Constructs in Educational and Environmental Devel opment
(PRECEDE-PROCEED) model—based behaviora
self-management and health education intervention that included
structured education sessions, individualized guidance on
lifestyle management, urge suppression techniques, PFMT, and
bladder training, as well as WeChat group support, daily
adherence checks, and weekly telephone follow-up. These
interventions shared active professional digital support but
differed substantially in their therapeutic content and comparator
conditions.

Figure 2. Resultsof quality appraisal.
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Effects of Interventions
The main findings are presented in the subsequent sections.

Effects on Objective Symptom I ndicators

Datafrom 2 RCTs[18,37] including 113 participants (56 in the
digital intervention group and 57 in the control group) assessing
objective symptomsviabladder diarieswere pooled. Compared
with conventiona care, digital interventions were associated
with asignificant improvement in the overall objective symptom
indicators (MD -1.72, 95% CI -2.61 to —0.83; P<.001; Figure
3). Specificaly, significant reductions were observed in 24-hour
urinary frequency (MD -2.55, 95% CI —4.22 to —0.89; Figure
3) and urge incontinence episodes (MD -2.07, 95% Cl -2.72
to —-1.42; P<.001; Figure 3). Notably, the analysis for urge

incontinence showed zero heterogeneity (1=0%), indicating
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Control conditions varied across trials and included routine
outpatient follow-up, standard health education, wait-list control,
avoice-only version of the online program, and an unsupervised
home Pilates program.

Risk of Biasin Included Studies

The risk-of-bias assessment for each included study is presented
in Figure 2. Five trias raised “some concerns’ regarding the
randomization process due to insufficient reporting of alocation
concealment. In the domain of deviations from intended
interventions, 5 trialswere judged to be at high risk of bias, and
2 trials raised some concerns, mainly because blinding of
participants and personnel was not feasible in behavioral and
digital intervention trials. Five trials were also judged to be at
high risk of bias due to missing outcome data. Overall, 5 trials
were rated as having high risk of bias and 2 as having some
concerns. These methodological limitations may have affected
therdliability of the pooled estimates and should be considered
when interpreting the findings.

Ov

+ | Low risk

4

O

@
4
@
4
®

! Some concerns

. High risk

D1 Randomization process

D2 Deviations from the intended interventions
D3 Missing outcome data

D4 Measurement of the outcome

D5 Selection of the reported result

highly consistent efficacy across studies. In contrast, no
significant difference was observed for nighttime urination (MD
-0.84, 95% CI -1.91 to 0.22; Figure 3), which exhibited
substantial heterogeneity (12=90%). This heterogeneity may be
related to differencesin intervention content, comparator design,
baseline nocturia severity, and outcome assessment between
the 2 contributing studies. In addition, nocturiaisamultifactorial
symptom that may be influenced by sleep disturbance, nocturnal
polyuria, fluid intake, and comorbid conditions, which may not
respond uniformly to OAB-focused digital interventions. As
only 2 studies contributed datato this outcome, further subgroup
or metaregression analyses were not feasible. The certainty of
evidence was rated as moderate for urinary frequency and urge
incontinence but very low for nighttime urination (Multimedia
Appendix 3).
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Figure 3. Forest plot of the objective symptom indicators.

Experimental Control
ean D

1.4.1 24-hour urinary frequency

Andrade et al., 2015 6.14 1.55 22 945 144 19 16.8%
Funada et al., 2024 86 26 34 102 3.7 38 131%
Subtotal (95% CI) 56 57 29.9%
Heterogeneity: Tau? = 1.07; Chi* = 3.76, df = 1 (P = 0.05); I =73%

Test for overall effect: Z = 3.01 (P = 0.003)

1.4.2 Night-time urination

Andrade et al., 2015 218 0.8 22 357 074 19 19.3%
Funada et al., 2024 14 09 34 1.7 11 38 19.3%
Subtotal (95% CI) 56 57 38.6%

Heterogeneity: Tau? = 0.54; Chi* = 10.46, df = 1 (P = 0.001); I = 90%
Test for overall effect: Z = 1.55 (P = 0.12)

1.4.3 Urge incontinence episodes

Andrade etal, 2015 231 122 22 445 118 19 17.9%
Funada et al., 2024 21 24 34 39 36 38 136%
Subtotal (95% Cl) 56 57 315% -

Heterogeneity: Tau? = 0.00; Chi? = 0.18, df = 1 (P = 0.67); I? = 0%
Test for overall effect: Z = 6.22 (P < 0.00001)

Total (95% CI) 168
Heterogeneity: Tau® = 1.01; Chi* = 42.26, df = 5 (P < 0.00001); |* = 88%
Test for overall effect: Z = 3.78 (P = 0.0002)

Test for subaroup differences: Chi* = 4.51. df =2 (P = 0.11). ? = 55.6%

Effectson OAB Symptom—Specific Questionnaire Score

Five RCTs [16-18,37,39] including 415 participants provided
data on subjective symptom scores. The pooled analysis showed
no statisticaly significant difference in subjective symptom
scores (SMD -1.07, 95% Cl -2.18 to 0.05; P=.06; Figure 4),
with substantial statistical heterogeneity. To investigate the
source of heterogeneity, a subgroup analysis based on
intervention delivery mode was performed, revealing significant
differences between subgroups (P=.01; Figure 4). Specifically,
digitally supervised behavioral or rehabilitation support showed
the largest point estimate (SMD -2.51, 95% CI -5.03 to 0.01;
Figure 4). However, this exploratory subgroup was defined by
the intensity and function of digital professional support rather
than by identical therapeutic content. The Cl crossed the line
of no effect, and substantial within-subgroup heterogeneity was
observed (12=97%). Therefore, this subgroup finding should be
interpreted cautiously. Although both individual studies showed
statistically significant effects favoring the digital intervention,
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the pooled random-effects estimate was not statistically
significant because the studies differed substantially in
intervention content, comparator conditions, and effect
magnitude. By contrast, automated or app-based therapeutic
content showed asmaller effect estimate favoring digital therapy
that was not statistically significant (SMD -0.38, 95% CI -0.82
to 0.07; P=.10; Figure 4), with low within-subgroup
heterogeneity (12=27%; Figure 4). Telemedicine-supported care
management showed an effect estimate close to zero (SMD
0.24, 95% ClI -0.09 to 0.56; Figure 4). Furthermore, the
prespecified subgroup analysis based on intervention duration
showed that interventionslasting 6 to 13 weekswere associated
with improvement in OAB symptoms (SMD -1.41, 95% ClI
—-2.70t0 -0.11; P=.03; Figure 5). The certainty of evidence for
this outcome was very low due to a serious risk of bias and
severeinconsistency, although the subgroup analysisby delivery
mode offers a plausible explanation for the observed
heterogeneity (Multimedia Appendix 3).
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Figure 4. Forest plot of the overactive bladder symptom-—specific questionnaire score: subgroup analysis by intervention type.
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Figure 5. Forest plot of the overactive bladder symptom—specific questionnaire score: subgroup analysis by intervention duration.
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an 50 ota

Funada et al., 2024 33.4 21 37 387 249 38 16.9%
Subtotal (95% CI) 37 38  16.9%
Heterogeneity: Not applicable

Test for overall effect: Z = 0.98 (P = 0.33)

1.1.2 =6 weeks, =13 weeks

Alghitany et al., 2024 19.91 6.74 37 48.16 7.86 38 15.6%
Andrade et al., 2015 3239 2017 22 3436 17.57 19 16.4%
Feiwen Li et al., 2020 363 245 40 718 315 40 16.9%
Funada et al., 2024 224 14 34 328 213 38 16.9%
Subtotal (95% CI) 133 135 657%
Heterogeneity: Tau® = 1.65; Chi* = 62.76, df = 3 (P < 0.00001); I* = 95%

Test for overall effect: Z=2.13 (P = 0.03)

1.1.3 =13 weeks

Weinberger et al., 2024 15 2.07 80 145 212 67 17.3%
Subtotal (95% CI) 80 67 17.3%
Heterogeneity: Not applicable

Test for overall effect: Z = 1.43 (P = 0.15)

Total (95% CI) 250 240 100.0%

Heterogeneity: Tau? = 1.18; Chi* = 102.55, df = 5 (P < 0.00001); I* = 95%
Test for overall effect: Z = 2.00 (P = 0.05)
Test for subaroup differences: Chi? = 7.53, df = 2 (P = 0.02), I* = 73.4%

Effects on QoL

Three RCTs[17,18,37] including 188 participants reported on
OAB-gpecific QoL. The pooled anaysis demonstrated a
significant improvement in QoL (SMD 1.47, 95% Cl 0.11-2.84;
P=.03; Figure 6). However, substantial heterogeneity was
observed (1°=94%; Figure 6). A subgroup analysis based on the
delivery and supervision category explained part of this
heterogeneity (P<.001 for subgroup differences). Digitally
supervised behavioral or rehabilitation support was associated
with alarge effect estimate for QoL improvement (SMD 2.96,
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95% Cl 2.29-3.62; Figure 6). However, this estimate was derived
from a single study of video-supervised Pilates and therefore
should not be interpreted as evidence for the broader digitally
supervised behaviora or rehabilitation support category. In
contrast, automated or app-based therapeutic content showed a
moderate but consistent benefit (SMD 0.74, 95% CI 0.35-1.12;
Figure 6), with no heterogeneity within this subgroup (1°=0%).
The certainty of evidence wasinitially rated as low due to risk
of bias and inconsistency (Multimedia Appendix 3). However,
the subgroup analysis provides a plausible explanation for the
observed heterogeneity.
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Figure 6. Forest plot of the overactive bladder—specific quality of life score: subgroup analysis by intervention type.
Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.2.1 Automated/App-based Therapeutic Content

Andrade et al., 2015 909 151 22 7952 13.56 19 33.0% 0.77 [0.14, 1.41] -

Funada et al., 2024 876 86 34 77 184 38 341% 0.72[0.24, 1.20] =

Subtotal (95% CI) 56 57  67.2% 0.74[0.35, 1.12] <>

Heterogeneity: Tau? = 0.00; Chi* = 0.02, df =1 (P = 0.89); I = 0%

Test for overall effect: Z = 3.78 (P = 0.0002)

1.2.2 Digitally Supervised Behavioral/Rehabilitation Support

Alghitany etal., 2024  69.98 6.64 37 487 757 38 328% 2.96 [2.29, 3.62] —

Subtotal (95% CI) 37 38 32.8% 2.96 [2.29, 3.62] -

Heterogeneity: Not applicable

Test for overall effect: Z = 8.72 (P < 0.00001)

Total (95% CI) 93 95 100.0% 1.47 [0.11, 2.84] il

Heterogeneity: Tau? = 1.36; Chi® = 32,17, df = 2 (P < 0.00001); I* = 94% j ; A é :

Test for overall effect: Z=2.11 (P = 0.03)
Test for subgroup differences: Chi? = 32.16. df = 1 (P < 0.00001), I? = 96.9%

Effects on Attrition Rates

Seven RCTs[16-19,37-39] including 544 participants reported
attrition rates. The pooled analysis revealed no significant

Figure 7. Forest plot of the effects of digital interventions on attrition rates.

Favours Control Favours Digital Intervention

difference in the risk of dropout between the intervention and
control groups (risk ratio 0.92, 95% CI 0.59-1.45; P=.72; Figure
7). The certainty of evidence for this outcome was low due to
serious risk of bias and imprecision (Multimedia Appendix 3).

Experimental Control Risk Ratio Risk Ratio
_Study or Subgroup ~ Events Total Events Total Weight M-H, Random.95% Cl M-H, Random, 95% CI
Alghitany et al., 2024 3 40 2 40  6.8% 1.50[0.26, 8.50]
Andrade et al., 2015 3 25 3 22 9.2% 0.88[0.20, 3.92] P,
Funada et al., 2024 5 39 2 40  8.2% 2.56 [0.53, 12.44]
Li et al., 2020 2 42 3 43 6.8% 0.68 [0.12, 3.88]
Mossack et al., 2022 3 26 2 27 1.0% 1.56 [0.28, 8.58]
Palmerola et al., 2020 6 19 7 17 26.9% 0.77[0.32, 1.83] . e
Weinberger et al., 2025 10 84 13 80 35.0% 0.731[0.34, 1.58] T —
Total (95% CI) 275 269 100.0% 0.92 [0.59, 1.45]
Total events 32 32 ‘ ) ) )
Heterogeneity: Tau® = 0.00; Chi* = 2.94, df = 6 (P = 0.82);, I =0% ‘0‘01 0:1 i 1'0 100'

Test for overall effect: Z = 0.35 (P = 0.72)

Discussion

Principal Findings

This systematic review and meta-analysis of 7 RCTs suggests
that digital interventions may improve objective OAB
symptoms—specifically urinary frequency and urge
incontinence—and QoL compared with conventional care. A
notable exploratory finding is that the observed heterogeneity
in subjective outcomes may be partly related to intervention
delivery mode and supervision intensity. Digitally supervised
behavioral or rehabilitation support showed the largest point
estimate; however, this exploratory finding was based on 2
studieswith substantially different therapeutic content and high
heterogeneity. Automated or app-based therapeutic content
showed smaller and more consistent, although nonsignificant,
effect estimates, whereas telemedicine-supported care
management showed effects close to those of the control
conditions. Our prespecified duration subgroup analysis
suggested that interventions lasting 6 to 13 weeks were
associated with subjective symptom improvement, indicating
a potential therapeutic window for digital OAB interventions.
No significant difference was observed in attrition rates between
digital and conventional care groups, suggesting comparable
short-term  acceptability. These findings support further
evaluation of digital interventions in OAB management and

https://www.jmir.org/2026/1/e88971
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align with broader evidence on the use of mHealth for other
chronic conditions [40-42].

Impact of Delivery Mode and Supervision I ntensity

The digitaly supervised behavioral or rehabilitation support
subgroup showed the largest point estimate for subjective
symptom reduction, but this finding should be interpreted
cautiously because the subgroup included only 2 studies, the
pooled estimate was not statistically significant, and substantial
heterogeneity was observed (12=97%). This subgroup was
defined by the intensity and function of digital support rather
than by identical therapeutic content. Alghitany et a [17]
delivered video-supervised Pilates training, whereas Li and
Huang [39] delivered PRECEDE-PROCEED model—based
health education with individualized PFM T and bladder training
instruction, WeChat-based adherence reinforcement, and
telephone follow-up. These differences in intervention content
and comparator conditions may have contributed to the high
heterogeneity. The finding should therefore be considered
exploratory and should not be interpreted as evidence that a
specific telerehabilitation modality is superior.

In contrast, automated or app-based therapeutic content showed
a smaller and more consistent, although nonsignificant, effect
estimate (12=27%). In our classification, the significant
improvement in objective measures, such as urinary freguency,
was derived from this category. This aligns with broader
evidence showing that core components of behavioral therapy
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are practical for OAB, and our findings suggest that digital
platforms may be a viable delivery mechanism [43-46]. Such
platforms, using embedded avatars or automated coaching, may
provide scalable and accessible support without requiring
continuous clinician availability [47].

Clinical Positioning of Telemedicine

It is important to distinguish the clinica vaue of
telemedicine-supported care management from that of other
modalities. Although this subgroup did not show superior
symptom reduction compared to control, this aligns with the
noninferiority design of the included trials. The primary value
of these interventions lies not in therapeutic intensification but
in hedth care efficiency and accessibility. Interventions
leveraging telemedicine offer the advantage of direct, abeit
virtual, patient-clinician interaction, which may enhance
personalized feedback and patient trust [48]. Our findings
support astratified approach: tel emedicine may be more suitable
for patients requiring complex guidance, whereas automated or
app-based therapeutic content may be ideal for those who are
technologically proficient and prefer self-directed care [49].

Optimal Duration and Attrition

Our duration subgroup analysis suggested that interventions
lasting 6 to 13 weeks may be associated with subjective
symptom improvement. This finding may reflect a balance
between early habit formation and potential digital health
fatigue. Consistent with previous research on mHealth
engagement [50], user interaction with digital tools often wanes
after the initial novelty fades. Therefore, interventions lasting
6 to 13 weeks may provide areasonable period for establishing
initial behavioral patterns, such asbladder training habits, before
the burden of daily logging leads to disengagement. However,
thisduration finding should be viewed as supportive rather than
definitive because the exact duration cutoffs were derived from
the distribution of included studies.

Interestingly, while our introduction highlighted poor long-term
adherence as a key limitation of standard care, our analysis of
attrition ratesin atrial setting showed no significant advantage
for digital interventions over control groups. Thisfinding should
not beinterpreted as evidencethat digital interventionsimprove
retention compared with conventional care. However, it isalso
clinicaly relevant that digital interventions did not increase
dropout rates, suggesting comparable short-term acceptability
and aleviating concerns that technology-based interventions
might impose an additional burden on patients[51,52]. Asmost
included trialswere relatively short and attrition isonly acrude
proxy for real-world engagement, whether digital interventions
can improvelong-term adherencein OAB management remains
uncertain. Combined with the duration finding, these results
may inform future stepped care strategies in which
higher-intensity digital support isused during a potential early
treatment window, followed by lower-intensity maintenance
support to prevent fatigue.

Implications and Future Directions

Thesefindings offer severa practical implications. Onthebasis
of the potential for stepped care, a hybrid model—combining
an initiad telemedicine consultation with app-based

https://www.jmir.org/2026/1/e88971
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self-management—could be a promising future direction.
Further economic and implementation studies are needed before
reimbursement strategies for digital OAB interventions can be
determined. For technology developers, the challenge lies in
creating adaptive interventions, potentially using Al, that can
betailored to individua patient profiles and engagement patterns
[53-55]. While our findings are promising, larger, more
methodologically robust RCTs are necessary to validate these
results. Crucially, trials comparing different digital modalities
(eg, synchronous telemedicine vs asynchronous app-based
coaching) are essential to guide personalized treatment selection.

Limitations

First, our findings are based on a small humber of included
studies (n=7) and alimited total sample size, which may affect
the robustness of theresullts, particularly for subgroup analyses.
Second, several included trials had high or unclear risk of bias,
particularly regarding deviations from intended interventions
and missing outcome data. Third, substantial heterogeneity
remained in some analyses, especially inthe digitally supervised
behavioral or rehabilitation support subgroup (12=97%), likely
because the included studies differed in therapeutic content,
such as video-supervised  Pilates training vs
PRECEDE-PROCEED model-based health education with
WeChat and tel ephone support. For nocturia, heterogeneity was
also substantial, likely reflecting the multifactorial nature of
nighttime urination and differences between the 2 contributing
trials. Fourth, the multicomponent nature of the interventions
makes it difficult to isolate the specific elements responsible
for the observed benefits. Finally, because fewer than 10 studies
wereincluded, funnel plot asymmetry and Egger-typetestswere
not performed, as these methods are unreliable with a small
number of studies. Although we used a broad search strategy
across multiple English and Chinese databases and performed
citation tracking to reduce therisk of missing relevant published
studies, small-study effects and publication bias could not be
excluded. Therefore, the pooled effect estimates may beinflated
if studieswith null or unfavorable findings remain unpublished.

Conclusions

In this systematic review and meta-analysis of 7 RCTSs, digital
interventions may reduce urinary frequency and urge
incontinence episodes and improve OAB-specific QoL
compared with conventional care. However, confidencein these
findings is limited by the small number of trials, substantial
heterogeneity, high or unclear risk of bias, and low or very low
certainty for several outcomes. Exploratory subgroup analyses
suggested that higher-intensity digitally supervised behavioral
or rehabilitation support may be associated with greater
symptom improvement, but this finding remains uncertain
because of the small number of heterogeneous studies.
Interventions lasting 6 to 13 weeks may be associated with
symptom improvement, but the current evidence isinsufficient
to define an optimal intervention duration. Larger,
methodologically rigorous, and longer-term RCTSs are needed
to confirm these findings and clarify the effectiveness,
adherence, and implementation strategies of digital interventions
for OAB.
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