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ABSTRACT

Introduction Pelvic floor muscle training (PFMT) strongly
recommended to incontinent pregnant women. The Kegel
Exercise Pregnancy Training-app trial is a multicentre
cluster-randomised study aims to assess the effectiveness
and its cost-effectiveness of the mobile app guidance in
PFMT among incontinent pregnant women.

Methods and analysis 370 pregnant women (aged 18
years old and above) will be recruited with International
Consultation on Incontinence Questionnaire-Urinary
Incontinence-Short Form. Ten clusters (primary care
clinics) will be randomly assigned to either PFMT or

usual care in a 1:1 ratio by an independent researcher
(sealed envelope). The primary outcome will be urinary
incontinence, and the secondary outcomes (quality of

life; PFMT adherence, psychological status and mobile
apps’ usability) will be assessed at four measurement
time points (t0: baseline) and postintervention (t1: 4
weeks, t2: 8 weeks and t3: 8 weeks postnatal). T-test
analysis will determine any significant differences at the
baseline between the control and intervention groups. The
mixed-model analysis will determine the effectiveness

of the intervention at the population-average level for
both the primary and secondary outcomes. For the cost-
effectiveness analysis, expenditures during the study and
6 months after the intervention will be compared between
the groups using the multiway sensitivity analysis. The
recruitment planned will be in December 2020, and the
planned end of the study will be in August 2021.

Ethics and dissemination This study protocol was
approved by the Ethics Committee for Research

Involving Human Subjects, Universiti Putra Malaysia
(JKEUPM-2019-368) and Medical Research and Ethics
Committee (MREC), Ministry of Health Malaysia, NMRR-
19-412-47116 (lIR) with the ANZCTR registration. This
study will obtain informed written consent from all the
study participants. The results which conform with

the Consolidated Standards of Reporting Trials and

the Recommendations for Interventional Trials will be
published for dissemination in peer-reviewed journals and
conference proceedings.

Strengths and limitations of this study

» To our knowledge, this study is the first pragmatic
study at the primary care level to examine the effec-
tiveness of pelvic floor muscle training (PFMT) deliv-
ered via a mHealth app among incontinent pregnant
women (primigravida and multigravida).

» The mHealth app was designed based on the
Cognitive, Opportunity, Motivation-Behaviour em-
bedded in Behavioural Change Wheel using the
Intervention Mapping framework.

» The study will include only 10 clusters in which
all will be in one district in the state of Selangor,
Malaysia. Therefore, the decision of whether the
findings can be generalised to another district re-
mains to be further studied.

» The PFMT adherence among pregnant women as
a secondary outcome will only be measured until
8weeks postnatal.

» The self-efficacy assessment will be done via a val-
idated questionnaire without any objective assess-
ment, which may not provide accurate results.

Trial registration number ACTRN12619000379112.

INTRODUCTION

Urinary incontinence (UI) occurs when a
person is unable to control urine, leading
to its involuntary leakage.' It is stated as one
of the greatest burdens in 2018 by affecting
about 423 million globally.”

Pregnancy consists of three trimesters: first
(early until week 12 of pregnancy); second
(week 13 to week 27 of pregnancy) and third
trimester (28 weeks onwards).> Ul signifi-
cantly increases in the second and then the
third trimesters, as well with an increased
number of pregnancies.* A study in Norway
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composed of 43 279 pregnant women reported that parity
was a strong risk factor for UI with the (OR: 2.1, 95% CI
2.0 to 2.2) with the increased prevalence of UI from 35%
before pregnancy to 67% during week 30.” Similarly, one
primary care clinic reported prevalence of UI was 40.1%
(N=440) with double the risk of Ul among multigravida
(OR 2.01, 95% CI 1.24 t0 3.26).°

There are three types of UI: stress Ul (SUI) with
increased abdominal pressure leading to extra stress on
the bladder; urge UI (UUI) with an unstable or over-
active bladder and mixed UI (MUI) (a combination of
stress and urge).”® SUI is the most common during the
pregnancy due to excessive stress on the bladder from the
uterus enlargement, with 17%-54% of the female popu-
lation experiencing their first UI during pregnancy.’
A study among primigravida reported that SUI in the
third trimester was the most prevalent (64.8%), followed
by MUI (24.8%) and UUI (6.7%)."" A similar finding
reported among mixed parity at a primary care clinic with
a majority of them having SUT (75.6%, n=136).°

Studies have shown that pelvic floor muscle training
(PFMT) or Kegel exercise is most effective in treating SUI
and MUI, by strengthening the pelvic floor muscles.® >
PFMT has been recommended as the first-line treatment
in UL® There were a few barriers for pregnant women
to do PFMT, for example; poor knowledge, attitude and
practice towards PFMT® '° and to remember the daily
PFMT."” mHealth app has shown its importance (Level of
evidence II) as it enables reminders and improvement to
the accessibilities of PEMT for the patients."

Several studies reported promising results using
mHealth apps in managing UL' Similarly, a recent
randomised controlled trial (RCT) on the effectiveness
of a mHealth app-based audio guidance home training
PFMT among primipara (after receiving personal PFMT
by a physiotherapist) showed a positive outcome. The
study reported with significant improvement in SUI,
especially after 3-month training with f=-5.520 (p<0.001)
from 54 primiparas.”’

In conclusion, PFMT via mHealth app shows improve-
ment in Ul due to PFMT adherence. The essence in
managing Ul is to be able to adhere to the correct
PFMT.?! Furthermore, mHealth app improves the acces-
sibility of PFMT to pregnant women as supervised PFMT
is time-consuming and involves healthcare workers which
may lead to less cost-effectiveness and poor adherence to
training.

Despite the positive outcomes of PFMT as the treatment
for incontinent pregnant women, a recent Cochrane
review reported an uncertain outcome effect.”” The
risk of bias and low-quality evidence skewed the pooled
results into the uncertain effect.” This review may steer
physicians, stakeholders and policy-makers away from
promoting PFMT as the treatment for Ul among preg-
nant women.

Therefore, it is vital to conduct a good quality prag-
matic, single-blind cluster RCT (CRCT) to determine
the effectiveness of PFMT in primary care (usual care)

settings. The findings from this study bridge the imple-
mentation gaps as it balances between internal validity
and generalisability.”> Hence, it enables us to provide
essential evidence about PFMT’s effectiveness as the
treatment of choice for pregnant women with Ul in the
healthcare system.

Pragmatic effectiveness trial of PFMT as a treatment for
pregnant women: the Kegel Exercise Pregnancy Training
mHealth-app trial

The Kegel Exercise Pregnancy Training mHealth app trials
(KEPT-app) study is a multicentre cluster-randomised
trial. The aim is to assess the PFMT delivered via the
mHealth app as a treatment approach among pregnant
women in community-based healthcare in comparison to
standard-care (usual care) antenatal clinic follow-up. We
examine the following hypotheses: at 1-month (early third
trimester), 2-month (late third trimester) and 8 weeks
postnatal (early postnatal) follow-up, the intervention
groups (IGs) show significant improvement in their Ul
symptoms, quality of life (QoL), knowledge, attitude and
practices of PFMT, adherence to PFMT and self-efficacy
in PFMT compared with the control groups (CGs) which
receive the usual care (waitlist groups).

Aim

This study aims to determine the effectiveness of mHealth
app guidance PFMT on the treatment of Ul in pregnant
women. The app is named as the KEPT-App. The primary
objective is to determine whether KEPT-app results
in improving UI in pregnant women. The secondary
outcomes are QoL, knowledge, attitude and practices
of PFMT, PFMT adherence, self-efficacy towards PFMT,
psychological status and usability of the KEPT-app.

METHODS AND ANALYSIS

Study design

This study is a pragmatic, single-blind, cluster CRCT
involving 10 primary care clinics in Hulu Langat district,
which is one of the nine districts in the state of Selangor,
Malaysia. The district chosen for this study has the largest
number of clinics with the second-highest number of
deliveries in Selangor. Selangor had the highest number
of antenatal cases in 2017 with more than 1million preg-
nant women attendees.?*

This cluster trial is based on the administrative unit
(Hulu Langat District Health Office) which enables to
clearly map the boundaries between the neighbouring
district, decrease concerns over contamination and
reduction between-cluster variability.*’

Each primary care clinic will be randomised to either
the intervention or CG for at least 16 weeks as the inter-
vention starts at 28 weeks until delivery at 36 weeks and
PFMT continues up to 8 weeks postnatal) as illustrated in
figure 1.

This study will use cluster randomisation with alloca-
tion concealment in order to reduce selection bias.?’ The
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Ten primary care clinics

}

Randomisation

KEPT-app Group

” Usual care (Waitlist) Group

Eligibility criteria screening

Random assignment 370 pregnant women (1:1)

KEPT-app

As Usual (Waitlist)

Delivery

KEPT-app

As Usual (Waitlist)

Study end (Posthatal 8 weeks)

KEPT-app

Figure 1 Study design. KEPT-aPP, Kegel Exercise Pregnancy Training mHealth app.

name of 10 clinics in Hulu Langat will be written in sepa-
rate envelopes and concealed from the researchers. A
blinded independent researcher will randomly assign ten
clusters (primary care clinics) to one of two groups: 1Gs
which receives KEPT-app and CGs which receive the treat-
ment as usual (waitlist group). He/she will pick one by
one, envelopes with the five clinics name tagged as either
IGs or CGs each in alternate sequence. Therefore, there
will be five clinics in each group which as per recommen-
dation to have at least four clusters per arm.* 27

The total participants of 370 will be randomly allocated
in a 1:1 ratio to either the IGs or the CGs according to
their usual antenatal care clinic follow-up. The number
of women recruited from respective clinics will depend
on the total number of antenatal patients in each clinic:
a higher proportion of participants will be recruited from
clinics with a larger number of antenatal patients and vice
versa.

The interventions will start immediately after the base-
line data (t0: baseline) has been collected. The partici-
pants will download the KEPT-app instruction for a short
introduction briefing and are encouraged to contact
the research assistants (RAs) for further clarification if
needed. The PFMT video and the training will start on
the same day the KEPT-app is downloaded, and the diary
with the reminder will start the next day.

After 4weeks, both groups will receive follow-up assess-
ments as tl. Two more follow-up assessments will be deliv-
ered at t2: 8 weeks (after treatment initiation) and t3: 8
weeks postnatal. Two weeks before the date of the assess-
ment, a booster (cue to watch the video) will be delivered
to the IGs. All participants in both groups will receive
three follow-up assessments (tl: 4 weeks after treatment
initiation/enrolled into the CGs, t2: 8 weeks after treat-
ment initiation/enrolled into the CGs, t3:8 weeks post-
natal, respectively), primary and secondary outcome
measures will be assessed via online assessment as in
table 1 and figure 2.

KEPT-app trial will be a single-blind study whereby the
researcher and assessor will be blinded to the group affil-
iation. The participants will not be blinded as they are
aware of which groups they belong to.

This study protocol is designed and reported according
to the recommendations in the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)?
and Consolidated Standards of Reporting Trials
(CONSORT) statements extensions for pragmatic trials,”
CONSORT CRCTs? (see online supplemental file 1), and
checklist from the Pragmatic-Explanatory Continuum
Indicator Summary-2.*’

This pragmatic design will give a real-world view and
provide information on the internal validity of the
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Table 1 Overview outcome measures

Enrolment Baseline Postallocation
Time point** 0 t0 B t1 B t2 B 3
Enrolment: 26-27 weeks 28 weeks 32 weeks 36 weeks 8 weeks postnatal
Eligibility screen N
Informed consent \
Allocation \
Intervention: -
KEPT app v v Vv Vv
Usual care (Waitlist) \ \ \ \
Booster* \ \ \
Assessments:
Urinary incontinence N
Primary outcome \ \ \ \
Secondary outcomes \ \ \ N

B: Booster (Cue to revisit the video)

KEPT, Kegel Exercise Pregnancy Training mHealth.

intervention in improving the intended problern.Sl In this
context, the effectiveness of the KEPT-app in improving
the UI symptoms experience of pregnant women. There
are four steps to ensure the pragmatism of a study with
nine domain indicators.*® This present study scores 4.6,
which is high pragmatic (see online supplemental file
2). The journal abstract for this study is according to
the recommendation from the CONSORT extension for
journal abstracts™ (see online supplemental file 3).

Participants eligibility

We will recruit a total of 370 pregnant women presenting
to 10 primary care clinics in Hulu Langat district, Selangor
state in Malaysia. Each clinic will be expected to recruit
between 20 and 60 pregnant women, proportionate with
their pregnant women attendances based on the sample
size calculation.

Participants who are more than 18 years old, prim-
ipara and multiparas at 26-27 weeks’ gestation with Ul
scores of 3-18 according to the International Consulta-
tion on Incontinence Questionnaire-UIl-Short Form are
eligible to participate in the study. They are Malaysian
citizens who consist of Malay, Chinese, Indian and native
ethnicities, and will be included in this study, as the main
language used in this study will be Malay, which is the
national language of Malaysia.

Pregnant women with a chronic medical problem(s)
before pregnancy (diabetes, hypertension, HIV positive, a
neurological condition affecting bladder control, stroke,
pelvic organ prolapse) will be excluded as UI in this
condition should not be treated by PFMT only. In addi-
tion to the exclusion list are complicated pregnancies
or conditions which are not advisable to practise PFMT
(such as pre-eclampsia, persistent bleeding, preterm,
labour, incompetent cervix, acute febrile infection, fetal

growth restriction or placenta previa and cephalopelvic
disproportion).

The researchers will be blinded to the participants’
responses and their group allocation. RAs will be respon-
sible for the recruitment of the participants and assist
them with the electronic informed consent and data
collection. The RAs will have a short training on commu-
nication skills, the KEPT-App and short message system
(SMS) link for questionnaires and will contact with the
main researcher to discuss any issues during the recruit-
ment or data collection.

The RAs will screen for participants at 26 weeks or 27
weeks of pregnancy based on the information written in
their antenatal books. Those who fulfil the study criteria
will be invited using consecutive sampling method by
recruiting every patient who meets the selection criteria
within the recruitment period of 3months.* We acknowl-
edge the commitment and the importance of participant
retention and their adherence participating in our study.
We will give the CG the KEPT-app once they complete
the study after 8weeks postnatal. The detail of the recruit-
ment, as illustrated in figure 3.

The RAs will explain to the participants they can
leave this study at any time when they demand to do so,
without any consequences. If any pregnant women have
any health issues during the research, they will be encour-
aged to seek help from their healthcare professionals
during antenatal follow-up or at any primary care clinic
to receive any treatment. Evidence has shown no harm to
perform PFMT among pregnant women.**

Intervention

The KEPT-App will guide correct techniques of PFMT
and encourage pregnant women to adhere to the PFMT.
The intervention consists of a KEPT-app implementation
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Figure 2 CONSORT 2010 flow diagram. CONSORT, Consolidated Standards of Reporting Trials.

which will be started at 28 weeks of gestation, and its effec-
tiveness will be evaluated at 8 weeks postnatal.

The IG will receive a KEPT-app additional to the usual
care while the CG will receive usual antenatal care and
SMS with the link to the questionnaires. During recruit-
ment and before obtaining the consent, RAs will explain
the aims, justification, and process of the intervention to
the participants.

The KEPT-app will be developed according to an ‘Inter-
vention Mapping’. It is a guided and systematic approach
protocol which incorporates the theory-based and
evidence-based health promotion programmes in devel-
oping the health promotion intervention. Intervention
Mapping has six steps which are' the needs assessment
(logic model),” the definition of the programme outcome
and change,” the choice of the most appropriate theory-
based intervention methods to design the programme,*
the programme production,” implementation of the
programme, and® evaluation of the programme.” *

KEPT-app is a design from the Cognitive, Opportunity,
Motivation-Behaviour (COM-B) theory embedded in the
Behaviour Change Wheel (BCW) Framework to adopt

PFMT as the new habit. The BCW Framework are recent
developments that provide a systematic and theoretical
basis for understanding and changing behaviour.” It
has eight steps to bring theory-based tool together into
a coherent intervention design: define the problem in
behavioural terms, select the target behaviour, specify the
target behaviour, identify what needs to change, identify
the intervention functions, identify the policy categories,
identify the behaviour change techniques and identify
the mode of delivery.37 5

In the (COM-B) theory, KEPT-app will use the social
cognitive theory as one of its behavioural change theory,
which states that behavioural change is dependent on a
person’s autonomy and self-efficacy is essential for PFMT
adherence.” A pregnant woman is more likely to adhere
with PFMT if she has good self-efficacy about the exercise.
PFMT techniques will be delivered using an instructional
video which demonstrates different positions, guides the
users on the correct method, and explains the common
mistakes and myths of PFMT. A certified, experienced
physiotherapist conducts the demonstration in line with
the recommendation guidelines.”’ ** The KEPT-app
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Figure 3 Recruitment flow chart.

development in the process of manuscript writing to
publish in the peerreviewed journal, as recommended
in the Good Practice Guideline Health Apps and Smart
Devices (Mobile Health or mHealth).*

After participants have understood the video, they will
enter the training mode of the KEPT-app. This training
mode will guide them step by step with the instructor’s
voice to be ready at the position, take a deep breath and
contract for a few seconds (to get the feel of the contrac-
tion). After they have understood the correct feeling of
their muscles contracting, they will move to the next level,
which is the training mode of 10 s. The aim is to be able
to do PFMT for 10 s each time (a few seconds resting) for
ten times per cycle with a total of three cycles per day.

The study participants will move out of the training
mode, once they can perform the PFMT confidently.
They proceed to the adherence phase, where the aim is
to perform ten cycles three times a day. KEPT-app will
record the exercise activities during the study period to
capture the actual adherence rate with a reminder occur-
ring on the screen if no activities are recorded.

Participants will be able to track their improvement in
the UI symptoms and PFMT adherence. KEPT-app will
undergo its validity and usability testing before its imple-
mentation in this study according to the recommenda-
tion by the CONSORT extension PRO.*

Sample size calculation
The sample size for this interventional phase is using
the individually randomised trial formula of continuous
outcome N=2(Z , 7})2(62)/(}11- }12)2 3

The details of the formula whereby Z , and Z; are the
standard normal values corresponding to the upper tail

probabilities of a/2 and f respectively. The a is the two-
sided significance level and 1 - S is the power, ul and
u2 are the means in the two arms, and ¢ is the SD of the
outcome.

Clustering method involves multiplying of the sample
size that requires to be as equally as an individually
randomised trial, multiplying with the design effect
or formerly known as variance inflation factor.** ** The
formula for the design effect is: Deff=1+ p(m -1), where
p is the intercorrelation coefficient (ICC), and m is the
cluster size.*

The ICC is a between—cluster variation measurement
or the homogeneity of individual measures within a
cluster. The ICC’s level is according to the setting and type
of outcome.*® For process variables, the ICCs are higher
than those for patient outcomes, and similarly, the ICCs
of the secondary care are higher than those from primary
care. ICCs for process variables in primary care are of the
order of 0.05-0.15 with the ICCs for patient outcomes in
primary care are generally lower than 0.05.*

However,if the actual cluster sizes are unknownn, the
design effect needs to be readjusted according to the coef-
ficient of variation of the cluster sizes, CV, the formula:
cu=s /m where 5, is the SD of cluster sizes and m is the
average cluster size.

The cv, is unknown; hence we can estimate using the
likely minimum and maximum cluster size.*” The s is esti-
mated by SD=CSrange/4. The SD in this study is 40/ 4=b
(CS range of 40 is the estimated difference between
the cluster size according to the previous attendees to
the clinics in Hulu Langat). The formula to get the is
cv; =SD/n m*” where the mean cluster size from previous
CRCT at our primary care clinics was 63.*® Following
this, the design effect was then calculated by the formula
Deff=1+ [(cv(2 +1)m -1] p.47 49 Therefore, the design effect
(Deff) in this study is 1+[(1.03)63-1]=4.2.

In summary, referring to table 2, the sample size for this
study is 368 and after round-up is 370 pregnant women.

Measures

This summary of the primary and secondary outcome
assessment is given in table 3. Participants will be given
the online assessments at four measurement time points
(t0-t3) either via KEPT-app (IGs) or google-form link
via SMS (CGs). At t3, there will be an additional assess-
ment on the usability of the KEPT-app only for the 1Gs
participants.

Cost efficiency

The expenditures to purchase incontinence aids will be
collected to assess the cost of the Ul in both groups during
the study. As this will be from the participants’ perspec-
tive, an estimate of the cost for their time will be included.
Therefore, the participants will check back their PFMT
record on time spent during the study. As for the usual
care group, the assumption will be that the time spent
remains constant during the study. This study will use its
gross hourly wages to estimate the time cost. This study
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Table 2 Sample size calculations from various variables

No Variables G p p1-p2 Deff Non-respondent (30%) Attrition rate (20%)
1 Ul Severity 2.56 0.05 252 4.2 88 212
ICIQ-UI SF®*
2 Quality of Life 4.95 0.05 3.71 4.2 153 368
ICIQLuts Qol®*
3 Knowledge PFMT®® 3.4* 0.05  4.67 4.2 45 108
4 Attitude PFMT®® 3.7* 0.05 3.77 4.2 82 198
5 Practices PFMT® 1.73* 0.05 3.45 4.2 22 52

*SD using Lemeshow et a/®® calculation.

ICIQ-UI SF, International Consultation on Incontinence Questionnaire-Urinary Incontinence-Short Form; PFMT, pelvic floor muscle

training; QoL, quality of life.

will use the mixed-model analysis to compare treatment
effects between groups using the available data on the UI
and QoL. Sensitivity analysis will be performed according
to the data available.

Data collection

Quantitative data

This study adheres with the Consolidated Standards of
Reporting Trials flow chart to recruit the participants,
assess them and report findings.

Data for primary and secondary outcomes

All data will be collected digitally via mobile apps and
google documents (with a reminder a week before the
data collection’s date) and will be kept in data storage.
Once the participants register into the system, they will be
assigned a unique identification number.

Validation

The questionnaires used in this study have been translated
and validated locally. The KEPT-app will be validated in its
usability aspect among forty pregnant women who are not
involved in the intervention study. The educational video
will be validated using Patient Education Materials Assess-
ment Tool audiovisual tool. The results of this validation
study will be published either in conference proceedings
or in a peerreviewed manuscript.

Planned statistical analyses

Thisstudywill report the dataatbaseline (t0), post-1 month
(tl), post-2months (t2) and 8weeks postnatal (t3) after
the intervention. The data will be compared at the base-
line to determine any significant differences between the
control and IGs using the t-test. This study will apply the

Table 3 Study outcomes KEPT-app trial

Primary outcome

Information

1. International Consultation on Incontinence Questionnaire-Urinary

Incontinence Short Form (ICIQ-UI SF®7)

To measure the reduction in urinary incontinence score at

1 month, 2 months and postnatal in intervention and control
groups. Therapy success is defined as absence of Ul or
change from baseline of at least three points on the ICIQ-
UI-SF at 8 weeks postnatal.

Secondary outcomes

Information

1 Knowledge, Attitude and Practice towards PFMT'®

2. Exercise Adherence Rating Scale (EARS).%

3. Self-Efficacy Scale For Practicing Pelvic Floor Exercise Questionnaire

(SESPPFE)

4. ICIQ Urinary Incontinence-Lower Urinary Tract Symptom quality of

life (ICIQ-LUTSqol)®”
5 The Patient Health Questionnaire-9 (PHQ-9) consists of nine

self-reported questionnaires, based on DSM-IV criteria for major

depression.®""

Improving the scores of knowledge, attitude, and practices
towards PFMT in each category:

Increasing PFMT adherence from lowest score (0) to
maximum score®® of EARS.

Improving Self-efficacy by scores of higher than 70% of the
SESPPFE.

Improving quality of life according to ICIQLUTSqol score of
3.7 minimum differences.

The improvement of PHQ-9 scores.

6 The Generalised Anxiety Disorder scale (GAD-7) has been developed The improvement of GAD-7 scores.

to be used in primary care to diagnose the GAD, panic disorder,

social anxiety disorder and post-traumatic stress disorder’>”"®

KEPT app, Kegel Exercise Pregnancy Training mHealth app; PFMT, pelvic floor muscle training.
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intention-to-treat principle appropriately for primary and
secondary outcomes.

The statistical analyses will be as recommended by
SPIRIT 2013, which is the intention-to-treat basis.”® The
participants who have completed the baseline (t0) will
be included in the analyses, and their final observa-
tions will be carried forward. For example, if the preg-
nant woman at Clinic A call and request for drop out,
the researchers will ask for her main symptoms and
outcomes at that time. This study is a single-blind study
whereby the researchers and assessor (who performs
the statistical analysis) are blinded. Therefore, the IGs
and CGs will only be revealed after the analysis of the
primary outcome has completed.

Since this study uses multi-centres (primary care
clinics), the random effect may exist. Therefore, gener-
alised estimating equation (GEE) analysis will deter-
mine the effectiveness of this intervention programme
at the population average as proposed by SPIRIT 2013
guideline.®® GEE will be able to handle missing data
with multiple imputations.”’ The IBM SPSS Statistics for
Windows, V.25 software is used for all statistical analyses.
All statistical tests are two sided with p<0.05 considered as
statistically significant.

Methodological issues

Cluster RCT

The KEPT-app trial will recruit patients at the population
level with intervention delivered individually; hence it is
a combination of the population and individual inter-
vention. The cluster size for each arm is five clusters and
has achieved its minimum recommended by CONSORT
2010 statement.”” Unfortunately, this study has two arms
with a total of 10 clusters, and this could be at risk of
type I error.”® Therefore, the authors suggest using GEE
with a small-sample correction to accommodate this
error.”

This study aims to improve the antenatal care system at
primary care level, and clusterrandomised trial approach
is preferred despite the KEPT-app being delivered indi-
vidually. By evidence of treatment success among non-
pregnant women with UI using a mobile app (Tdt), there
is an advantage to deliver this intervention at the popula-
tion level.”

Pragmatic approach

Pragmatic RCT approach is to ensure the effectiveness
study on KEPT-app as closely as possible to the real ante-
natal clinic in primary care practices. Unfortunately, this
study only includes one district which consists of ten
primary care clinics which put the external validity at
risk. The small number of clusters which is due to limited
resources will affect the internal validity of this study.
However, it is essential to find a balance between internal
and external validity in a pragmatic study while strictly
adhere to its methodological requirements and recom-
mendations.”**®

Patient and public involvement

Participants and members of the public will be involved
in the study design and the conduct of the trial. The
feedback and expectations from the participants of the
KEPT-app in terms of designs and content will be anal-
ysed. The researchers will conduct pilot testing to improve
its version before trial implementation to enhance its
cost-effectiveness.

Data management and clinical trial unit support

The data will be collected via the KEPT-app link and SMS-
link and entered directly into the trial database. Data
gathered from the KEPT-app enables the participants to
access their data, monitor their UI symptoms and act as
PFMT motivation. The data will be stored in the cloud-
based Azure storage.

The research progress will be shared to the Univer-
siti Putra Malaysia and ethical committee 6monthly.
However, the researcher will keep the research notes for
5years following the publication of the study’s results
to provide background information for future mHealth
applications. Technical appendix, statistical code, and
dataset will be available from the Dryad repository, DOI
10.13140/RG.2.2.34968.34568.

Data privacy, protection, security and access

A unique study identification data (ID) code will be used
to ensure anonymity and confidentiality. This unique ID
will be used to identify participants and the group they
belong to. The participants’ usernames, patient’s regis-
tration number and other personal information, will
never be linked to their responses nor personal data. The
researcher is responsible for ensuring data safety. The
participants will have access to the results of their assess-
ments. They will be able to monitor their UI progression
via their apps.

To protect the confidentiality, researcher assistants
(RA) will discuss confidentiality issues with all partici-
pants. In addition to this, all codes, notes, or files, will be
encrypted or encoded and stored in only one computer.
The RA will ensure that all research files, notes and codes
are password-protected, and these files and passwords will
be only accessible to one designated RA. The researcher
will ensure the maintenance of confidentiality during the
study with the compliance by the Data Privacy Act to be
highlighted to all study participants.*

Mobile apps data protection and security

The data exchange between client and server will be
encrypted using the Rivest-Shamir-Adleman algorithm.60
In addition to encrypting the data transmitted between
client and server, Hypertext Transfer Protocol Secure is
enabled and powered by Transport Layer Security that
helps authenticates the server and protects the trans-
mitted data from tampering.®!

Data governance
Data governance: To be able to reach effective data gover-
nance, this study will apply a Malaysia Data Protection Act
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2010 as its formal guidelines. This study will have a specific
independent researcher in charge of data handling and
managing. The independent researcher will be briefed
on the policy guidelines to avoid any mishandling or
mismanagement of the data.

Maintenance of anonymity: There will be an identi-
fying number on KEPT-app downloaded during recruit-
ment and follow-up from each participant to maintain
anonymity in this research.

Data control: Using the Malaysian Data Protection
Act 2010, only the researchers able to access the data, to
ensure the data security, confidentiality and management
strategy.

Data monitoring: The data will be given to the Univer-
siti Putra Malaysia and ethical committee 6monthly
to update the research progress. All hard copies, for
example, the consent forms with the digital recordings
will be demolished and destroyed on the publication
of this study’ results (see online supplemental file 4).
However, the researcher will keep only the research notes
for byears following the publication of the study’ results
as this study’ data will provide some background informa-
tion for the future mHealth apps development.

Dissemination

The study protocol, instrument validation and KEPT-app
results will be disseminated and published through
conference presentations and peer-reviewed manuscripts.
There is a potential interest to distribute the crucial find-
ings via our university’s website to introduce the impor-
tance of the KEPT-app.

Publication policy

Trial result: Each manuscript or abstract, must be
submitted to all co-investigators for review of its appro-
priateness and scientific quality before submission. The
manuscript must get permission from the Ministry of
Health before publication.

Dissemination policy: authorship

The Primary Investigator will disseminate the suggested
topics for presentation or publication to the coinvesti-
gators. The writing committee will be formed to ensure
that the writing process is systematic and discusses the
results comprehensively. The coinvestigators will settle
any disagreements regarding authorship after consulta-
tion with the primary investigator.

Ethical issues and consideration(s)

This study will be conducted in compliance with ethical
principles outlined in the Declaration of Helsinki®
and Malaysian Good Clinical Practice Guideline.”® This
research has its own Universal Trial Number by WHO:
UI111-1228-5103. The study methods are conformed
with g‘% SPIRIT guidelines for reporting randomised
trials.””
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