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Abstract

Background: Mobile health apps, for example, the Tat, have been shown to be potentially effective in improving pelvic floor
muscle training (PFMT) among women, but they have not yet been studied among pregnant women. Adherence to daily PFMT
will improve pelvic floor muscle strength leading to urinary incontinence (Ul) improvement during the pregnancy.

Objective: Thisstudy aimsto document the validation processin devel oping the Kegel Exercise Pregnancy Training app, which
was designed to improve the PFMT adherence among pregnant women.

Methods: We utilized an intervention mapping approach incorporated within the mobile health development and evaluation
framework. The framework involved the following steps: (1) conceptualization, (2) formative research, (3) pretesting, (4) pilot
testing, (5) randomized controlled trial, and (6) qualitative research. The user-centered design-11 checklist was used to evaluate
the user-centeredness properties of the app.

Results: A cross-sectiona study was conducted to better understand PFMT and Ul among 440 pregnant women. The study
reported a Ul prevalence of 40.9% (180/440), with less than half having good PFMT practice despite their good knowledge. Five
focus group discussions were conducted to understand the app design preferred by pregnant women. They agreed a more
straightforward design should be used for better app usability. From these findings, a prototype was designed and devel oped
accordingly, and the process conformed to the user-centered design—11 (UCD-11) checklist. A PFMT app was devel oped based
on the mHealth development and evaluation framework model, emphasizing higher user involvement in the application design
and development. The application was expected to improve its usability, acceptability, and ease of use.

Conclusions: The Kegel Exercise Pregnancy Training app was validated using a thorough design and devel opment process to
ensure its effectiveness in eval uating the usability of the final prototype in our future randomized control trial study.

(IMIR Hum Factors 2022;9(1):€30989) doi: 10.2196/30989
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Introduction

Background

Urinary incontinence (Ul) is defined as an involuntary urinary
leakage [1] and has been affecting up to 57.7% of women in
low-income countries[2]. Pregnancy affects hormonal changes,
which may add an additional risk of Ul among adult women
[3]. Additionally, other factors, such as damage to the
periurethral, paraurethral, and pubo-urethral connective tissues,
may occur during pregnancy, labor and delivery, or with obesity,
which may impact the urethraand bladder neck position at rest,
leading to Ul [4]. Another recent meta-analysis, which included
studies from 1998 to 2018, stated that about half of pregnant
women (41.0%) experienced Ul, and it negatively affects their
quality of life (QoL) [5].

Women with Ul had an unpredictable demand to use the
bathroom and became more aware of the bathroom location
when shopping and traveling. They felt fear and easily frustrated
when they were unable to get to the bathroom on time [6].
During the nighttime, they visited the bathroom a few times,
and their sleep was affected significantly. Interrupted sleep led
to problems in occupational functioning, as well as
psychological functioning, as it worsened depression [7].
Pregnant women may experience a multidimensional negative
impact on QoL such as socia-emotional relationships, physical
activities, employment issues, limitation to travel, sleep
disruption, and obstacles in performing their prayers [8].
Pregnant women who experience Ul during pregnancy reported
having 5 times the risk of having Ul during their postpartum
period [9]. Therefore, thereisan urgent need to screen and treat
them as early as possible by performing pelvic floor muscle
training (PFMT).

PFMT or Kegel exerciseisan essential exercise among pregnant
women. Strengthening their pelvic floor muscles is
recommended as it is minimally invasive and does not involve
any complications[1,10]. The advantages of the exercise areto
shorten the duration of the second stage of labor, reduce severe
perineal lacerations [11], and shorten the painful experience of
the postpartum period. Pregnant women should be aware of the
benefit and be able to perform the correct techniques of the
exercise.

Regretfully, not all pregnant women areaware of PFMT despite
Ul affecting their daily activities because PFMT uptake may
be constrained by the antenatal service provision or challenges
in accessing services at a primary care clinic [12]. Pregnant
women experience challenges related to PFMT education as it
involves an individualized approach, for example, the specific
language, different levels of hedlth literacy, and cultural
variations [13]. In some cultures, the anatomical involvement
may be sensitive to certain women [14], leading to necessary
adjustmentsin disseminating the correct information of PFMT
according to those cultures.
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Additionally, there may be limited attention toward pelvic floor
health during pregnancy provided by hesalth care providers
(HCPs) as it may be unclear to whom these professional
responsibilities belong [13]. PFMT is actualy under the
responsibility of a physiotherapist; however, pregnant women
are under antenatal care follow-up, which is conducted mainly
in primary care clinics where there is limited access to
physiotherapists [13]. Moreover, the lack of standardized
guidelines, inadequate information, and alack of continuity of
care may result in organizational variation in antenatal care
services, which worsens the accessibility and acceptability of
PFMT services[13].

Regarding individual factors causing training barriers, only
one-tenth of pregnant women seek help due to the misperception
that Ul will resolve by itself [15], assuming that it is “normal”
to have Ul, and having amisconception that pelvic training will
lead to miscarriage [16]. Hence, women face difficulties in
achieving the necessary knowledge and skills, resulting in poor
attitude and adherence towards pelvic training [ 13]. Adherence
to daily training is one of the most important prognostic factors
for PFMT effectivenessin both the short term and longer term
[17]. A new method to disseminate PFM T education is necessary
to manage both (individual and HCPs) barriers.

Mobile Health App

Mobile health (mHealth) is defined as “a medical and public
health practice supported by mobile devices, such as mobile
phones, patient monitoring devices, personal digital assistants,
and other wireless devices’ [18]. The Nationa Institute for
Health and Care Excellence Guideline has categorized the
mHealth apps into three-tier functional classifications:

1. Tier A: Anappthat provideshealth and social care services
without measurabl e patient outcomes.

2. Tier B: An app that provides hedth and lifestyle
information, health monitoring, or patient-health care
professional communication.

3. Tier C: An app with interventions [19].

With regards to the tier C classification, the mHealth app
intervention consists of six items which are (1) addressing
preventative behavior change, such as smoking; (2) addressing
self-management specific behaviors using behavior change
techniques; (3) guiding the treatment; (4) providing active
monitoring, for example, tracking patients location; (5)
providing diagnosis, care, or calculated treatment; and (6)
providing or guiding the diagnoses [19].

What makes mHealth apowerful tool for behavior modification
are its strengths, which include its ease of access and
user-friendliness, resulting in itswidespread adoption worl dwide
[20,21]. mHealth can be used by an individual anywhere, at any
time, and patients can communicate with health care providers
or even a chatbot on specific issues related to the app they are
using [22,23]. The strength of awell-designed app isthe ability
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to be well-accepted by the users, change their attitudes, and
reduce the acceptability barriersin receiving health care services.

However, qualitative reviews on midwives reported unfavorable
findingswhich did not fully support the appsfor several reasons
[24]. Midwives were concerned about the accuracy of the apps
[25] and their negative impacts on the patient-professional
relationship, such as shifting the patient’s trust from trusted to
untrusted sources [24]. Hence, there is a need to design a
validated pregnancy mHealth app that has undergone the
necessary steps based on a framework to improve its
effectiveness.

User-Centered Design

An mHealth app needs to be carefully designed to ensure its
impact on the users and its effectiveness. Despite mHealth
becoming popular, there is dill limited evidence of its
effectiveness [26], which is most probably due to the unmet
need of incorporating usersin the design process[27]. mHealth
apps designed for the users but not with the users will lead to
high rates of technology rejection [28,29]. Hence, mHealth apps
should be designed to fulfill the user’s requirement using a
user-centered design (UCD) framework.

Designing and developing an mHealth app using the
user-centered element by involving the usersin all stages has
itsrobustness and isagold standard approach in accomplishing
mHealth apps that are useful, easy to use, and satisfying to the
users [30]. For example, an mHealth app on the diet and oral
health for parents of preschool children, which was devel oped
based on their needs, included information on how to prevent
oral disease in their children and has been scored with good
usability [31]. UCD requires an iterative design process to
understand and internalize the users' needs, goals, strengths,
limitations, contexts, and intuitive processes[32]. Additionally,
the iterative process includes observing the users’ interaction
with the app during the development process [32]. After
understanding the importance and iterative UCD element, the
app is then developed and incorporated within the software
development life cycle (SDL C), which has been reported asthe
most liked technique to devel op a high-quality software product
[33].

The mHealth development and evaluation framework was
developed using theiteration SDLC version, and it includes six
stages: (1) conceptualization, (2) formative research, (3)
pretesting, (4) pilot testing, (5) randomized controlled trial, and
(6) qualitative research for further refinement before moving
to amore scaled-up intervention [34].

Conceptualization involved experts' decisions regarding the
theoretical basis, reviewing the evidence, and planning the
development process via severa brainstorming sessions. The
research team includes a persuasion element to improve the
user's engagement with the app.

Persuasive systems may be defined as “ computerized software
or information systems designed to reinforce, change, or shape
attitudes or behaviors or both without using coercion or
deception” [35]. the persuasive system design (PSD) categorized
the 28 strategiesinto four main categories: primary task support,
dialogue support, credibility support, and social support [35].
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Among the most PSD used was the primary task support using
the self-monitoring tracking [36] in physical activity apps.

Formative research, which is the next stage, involved focus
group discussions (FGDs) with pregnant women to determine
how they used the app and which design they preferred to use
on their mobile phones. The pretesting stage, which stressed
the importance of the message context (PFMT adherence), was
set and strengthened the collection of responses from pregnant
women. The reason for the differences was that not al
participants would be able to grasp every message, and key
messages (PFMT) could be repeated in different contexts to
reach more pregnant women.

A pilot study stage was conducted to obtain further feedback
from pregnant women after they had used it over several weeks.
The next stage is the randomized control trial stage aimed at
obtaining rigorous evidence and, finally, a qualitative study to
explore the use of the app in depth.

This study aims to document the validation process of a newly
designed mHealth app called the Kegel Exercise Pregnancy
Training (KEPT) app running on the Android platform. The
KEPT app is intended to deliver training sessions, send
reminders, and chart PFMT and Ul symptoms. The expectation
of the app isto deliver the correct method of PFMT efficiently
and conveniently according to the pregnant women's time and
place, without the need to be in the clinic or consult with
physiotherapists or doctors. The KEPT app is expected to fill
the information gap between clinical visits and has undergone
its usability evaluation by the experts[37].

Methods

Overview

We incorporated an intervention mapping (IM) approach with
aUCD SDLC framework called the mHealth development and
evauation framework. This study focused on conceptualizing
the app and using the UCD-11 checklist to evaluate the
user-centeredness properties of the app.

Intervention M apping

IM is a framework that was designed to plan an effective
intervention from the needs assessment up to its evaluation. It
comprises stepwise decison-making in  developing,
implementing, and evaluating interventions using
community-based research methods [38,39]. According to
Fernandez et al, the participation from the community is to
ensure that the intervention matches priority population needs
and intervention contexts [39]. The characteristics of this
approach involve three aspects that are applied during the
intervention planning process. (1) participatory planning, (2)
the comprehensive theory used, and (3) an ecological and
systems approach for understanding health problems and
intervening to address them [40].

Intervention devel opment, according to IM, comprisessix steps:
(1) demonstrate a comprehensive understanding of the health
problem; (2) outlinethe behavioral and environmental outcomes,
(3) identify theory-based and evidence-based behavior change
methods that affect the determinants and trand ate these into
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practical applications that fit the intervention context; (4)
combine the intervention components into a coherent program
that uses delivery channels that fit the context; (5) develop
implementation strategiesto facilitate adoption, implementation,
and maintenance of the program; and (6) plan both process and
outcome evaluations to assess program implementation, and
efficacy or effectiveness[39].

Accordingly, the intervention mapping of this mHeath app
involved the stepwise approach from the needs assessment
followed with other steps asillustrated in Figure 1.

Jaffar et &

The behavior matrix of this intervention can be divided into
knowledge (14 questions), attitude (8 questions), and practices
(4 questions) with regards to pelvic floor muscle exercise
(PFME). The outcomes of the intention are self-efficacy (17
questions) [41] and adherence (6 questions) [42]. A few
examples arelisted in Textbox 1. Additional information about
the questionnaire has been presented in the results section and
published elsewhere [43].

Thisstudy involved documenting the project i dentification stage
followed by the user experience design (Figure 2).

Figure 1. Intervention mapping framework of the KEPT app development. APEASE: affordability, practicability, effectiveness and cost-effectiveness,
acceptability, side-effects and safety, equity; KEPT: Kegel Exercise Pregnancy Training; RE-AIM: reach, effectiveness, adoption, implementation,

maintenance; Ul: urinary incontinence.

Intervention Mapping (KEPT app)

Step 1 Step 2 Step 3
Needs Behavioral Theorstical
assessment outcomes evidence
based
Pregnant Behavior matrix ~ Capability,
women at on the Pelvic Opportunity,
risk of floor muscle and
having Ul training Motivation
adherence Behavior
(COM-B)
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Textbox 1. Behavior matrix of the KEPT app intervention to assess the determinants of pregnant women's adherence towards pelvic floor muscle
training. KEPT: Kegel Exercise Pregnancy Training; PFME: pelvic floor exercise; Ul urinary incontinence.

Knowledge (K):
o Pelvicfloor musclesinvolvement in pelvic exercise.
Benefits of pelvic exercise.

Methods in performing the pelvic exercise.

Attitude (A):
« | should practice PFME to prevent or treat Ul.
| should practice PFME to prevent uterine prolapsed.

| feel that PFME is boring.

Practice (P):
o | had performed PFME when | was not pregnant.
| have spent time performing PFME.

| have tried to search for information regarding PFME.

Outcomes:
«  Self-Efficacy (SE; how confident you can):
«  Perform pelvic exercises on your own.

Remember to perform exercises every day.

Perform the exercises at |east three times a week.

Adherence (AD):
« | do my exercises as often as recommended.

| forget to do my exercises.

| do fewer exercises than recommended by my health care professional.

Figure2. KEPT app development and evaluation framework. KEPT: Kegel Exercise Pregnancy Training.

Conceptualization

Qualitative Formative
research research
Kegel Exercise
Pregnancy
Training a

.g PP
Randomized ? _
Control Trial Pre-testing

Pilot testing

In the project identification phase (conceptualization), we QoL. From thisfoundation, we produced alow-fidelity design,

determined pregnant women'’s (users) understanding of pelvic
exercise and the severity of this problem (Ul) affecting their
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Conceptualization

The team assessed the latest evidence regarding the users' Ul
and pelvic floor training, finalizing the relevant theoretical
behavioral change to be used and planning the development
process according to the IM.

Cross-Sectional Study

A detailed understanding of at-risk pregnant women was
established by conducting a cross-sectional study at a primary
care clinic [43]. Within this study, we also determined the
prevalence and severity of Ul and its impact on participants
QoL at aprimary careclinic (user’s study setting) [43,44]. The
findings from this study provided input for the content of their
educational videos and short notes on PFMT [45,46], which
were captured as frequently asked questions (FAQ).

Behavioral Change Theory

The team brainstormed and decided to identify theory-based
and evidence-based behavior change methods concerning PFMT
and Ul. Theinterventions were found to be effective when they
were developed based on behavioral changed theories, for
example, the social cognitive theory and the health belief model
[47]. Ancther overarching framework of behavior used to
identify appropriate targets for enhancing adherence in clinical
practice isthe capability, opportunity, and motivation-behavior
(COM-B) model [48,49].

The COM-B model statesthat motivationisacrucial source of
strength to perform acertain behavior, with the assistance from
the capability (physical and psychological) and opportunity
(physical and socia) to engage in the behavior [50], and the
strength of motivation to engage in the behavior must be greater
than for any other competing behavior.

https://humanfactors.jmir.org/2022/1/€30989
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For mative Research

A focus group discussion (FGD) study was conducted to
understand which design was preferred by the end users. A
low-fidelity prototype was given to 5 groups of end users as
they chose their preferred design, including their reasoning.

Ethics Approval

This study was conducted according to the guidelines of the
Declaration of Helsinki. The study approvals were obtained in
August 2019 from the Ethics Committee for Research Involving
Human Subjects, Universiti Putra Malaysia
(JKEUPM-2019-368) and the Medical Research and Ethics
Committee (MREC), Ministry of Health Malaysia
(NMRR-19-412-45606).

Results

Conceptualization (Needs Assessment)

Cross-Sectional Study

A cross-sectional study was conducted among 440 pregnant
women in asemi-urban primary care clinic with aresponserate
of 72.1% (440/610). The validated study instruments used
consisted of socio-demography, knowledge, attitude, and
practice on PFME and the International Consultation on
Incontinence Questionnaire-Urinary Incontinence Short Form
to determine Ul among the respondents. The study reported that
good knowledge, attitude, and practice scores towards pelvic
exercise among pregnant women were 58.0% (255/440), 46.6%
(205/440), and 45.2% (199/440), respectively, with further
details published elsewhere [43]. The result indicated that
pregnant women were not exercising despite having good
knowledge (Table 1).
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Table 1. Socio-demographic data among pregnant women (N=440).

Socio-demographic Value

Agein years, mean (SD)? 29.84 (4.69)
Ethnicity, n (%)

Malay 356(80.9)
Chinese 41 (9.3
Indian 29 (6.6)
Others 14 (3.2

Financial status, n (%)b

L ess than RM3000 128 (34.5)
RM3000-RM 6274 176 (47.4)
RM6275-RM 13147 59 (15.9)
RM 13148 and above 8(2.2)
BMI, n (%)
Underweight 43(9.8)
Normal 143 (32.5)
Overweight 144 (32.7)
Obese 110 (25.0)

History of Cesarean Section, n (%)
No 181 (69.9)
Yes 78(30.1)

Previous history UI®, n (%)

No 354 (80.5)
Yes 85(19.3)
Pregnancy category, n (%)
Primigravida 170 (38.6)
Multigravida 230 (52.3)
Grand multigravida 40(9.1)
Trimester, n (%)
First trimester 53 (12.0)
Second trimester 152 (34.5)
Third trimester 235 (53.4)

Category of Ul, n (%)

No Ul 260 (59.1)
Slight U 95 (21.6)
Moderate Ul 80(18.2)
Severe Ul 5(1.1)

Knowledge on PFM E%n (%)

Poor 185 (42.0)
Good 255 (58.0)
Attitude towards PFME, n (%)
Poor 235 (53.4)
Good 205 (46.6)
https://humanfactors,jmir.org/2022/1/€30989 JMIR Hum Factors 2022 | vol. 9 | iss. 1| 30989 | p. 7
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Socio-demographic Value
Practiceon PFME, n (%)
Poor 241 (54.8)
Good 199 (45.2)

#The median ageis 30.0 years (27-33).

ba currency exchange rate of IMY R = US $0.24 is applicable. The median income is RM 4000 (2000-6000).

CUI: urinary incontinence.
IPEME: pelvic floor muscle exercise.

Pregnant women were unaware that the pelvic floor muscles
wereinvolved in controlling the anus and vagina. Some of them
(184/440, 41.8%) were unaware of the correct duration and
frequency of the exercise (158/440, 35.9%; Table 2). Hence,
pregnant women were unaware of the anatomy of the pelvic
floor muscles and the correct techniques of the pelvic exercise.

Only a quarter of them (111/440, 25.2%) strongly agreed that
they should be taught the exercise and less than afifth of them
(83/440, 18.9%) agreed to put any effort into doing the exercise

and practicing it. Pregnant women'’s attitude toward PFME in
this study was less favorable (Table 3).

Very few of them (15/440, 3.4%) were performing the exercise
whether or not they were pregnant, and only a few of them
(12/440, 12.7%) have been practicing the exercise regularly
(Table 4).

Based on this cross-sectional study, there was a need to have
the PFMT intervention in delivering the correct pelvic exercise
knowledge and self-efficacy improvement among pregnant
women in order to improve their pelvic floor muscle strength.

Table 2. Pregnant women’s responses about their knowledge of pelvic floor muscle exercises.

K nowledge on PFME?

Correct, n (%)

PFME muscles are situated in the pubic region
PFME involves muscles in the anal region

Vaginamuscles are not involved in PFME

PFMP are important in controlling bladder function

PFM is not involved in controlling the anus

PFM is not involved in tightening the vagina

PFME can tighten buttocks muscles

PFME can prevent UI° during laughing/sneezing/weight bearing
PFME can prevent/treat uterine prolapse

PFME can be done at any time

PFME can be done while performing daily activities

Muscles involved should be contracted for 8 seconds

PFM should be contracted 8-10 times per exercise

PFME should be done at least 3x aday (morning, afternoon, and night)

228 (51.8)
196 (44.5)
49 (11.1)

296 (67.3)

80 (18.2)

102 (23.2)
193 (43.9)
292 (66.4)

244, (55.5)
315 (71.6)
248 (56.4)
184 (41.8)
170 (38.6)
158 (35.9)

3PFME: pelvic floor muscle exercise.
bPEM: pelvic floor muscle.
CUI: urinary incontinence.

https://humanfactors.jmir.org/2022/1/€30989

RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 1 | €30989 | p. 8
(page number not for citation purposes)


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

JMIR HUMAN FACTORS

Table 3. Pregnant women's attitude towards pelvic floor muscle exercise.

Jaffar et &

Attitude on PFME?

Strongly agree, n (%)

PFME should be done by all women

| should practice PFME to prevent/treat uiP

| should practice PFME to prevent uterine prolapse

| feel that PFME is boring

PFME should be taught to all antenatal mothers at antenatal clinics
| support those who want to perform PFME

| view that PFME can increase sexua satisfaction

I will put in the effort to search for info about PFME

45 (10.2)
86 (19.5)
72 (16.4)
3(0.7)
111 (25.2)
113 (25.7)
73(16.6)
83(18.9)

3PFME: pelvic floor exercise.
byl uri nary incontinence.

Table 4. Pregnant women'’s practice behavior towards pelvic floor muscle exercises.

PFME? practices

Always, n (%)

| have performed PFME when not pregnant
| have spent time performing PFME

I have discussed PFME with friends

| have tried to search for info about PFME

15 (3.4)
12 (12.7)
7(1.6)
12 (2.7)

8PFME: pelvic floor muscle exercise.

Conceptualization (Theoretical Framework)

The theoretical framework of choice was the COM-B model
with a combination of the PSD. The PSD is used with the
COM-B is to reinforce the behavior voluntarily and to shape
the attitude towards PFMT.

The COM-B model that was built into this app was expected
to motivate pregnant women to perform PFMT regularly.
Capability was divided into two subcategories: (1) physical
capability, whereby pregnant women were fit to contract the
affected muscles to perform PFMT, and (2) psychological
capability signifying pregnant women understood the correct
method of performing PFMT.

Opportunity also had two categories: (1) physical opportunity,
such asthe KEPT-app itself, and (2) social opportunity inwhich
pregnant women were able to understand further and perform
PFMT at their own time. Meanwhile, motivation hasrelationship

https://humanfactors.jmir.org/2022/1/€30989

with cognitive ability, which boosted women’s confidence to
perform PFMT. There were two types of motivation: (1)
reflective motivation in which pregnant women incorporated
their thought processesto arrange PFMT to be donethreetimes
daily, and (2) automatic motivation in which the pregnant
women adopted PFMT as part of their routine.

Additionally, the COM-B wasintegrated with the persuasiveness
of the app (Table 5). The KEPT app should betailored (primary
task support) based on the intensity of the exercise, and users
have the opportunity to self-monitor (primary task support).
The app should be able to send reminders (dial ogue support) to
remind the user to perform the exercise at a certain time. The
expertise and authority (system-credibility support) involved
in developing the app are available in the video to convince the
app user. Finally, an app should be designed and developed
from credible and trustworthy sources to bolster users

confidence and trust.
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Table5. KEPT? app COM-BP model with persuasive system design.
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COM-B model and features of the mHealth® app

Persuasive system design

Capability
Psychological

Educational video by aregistered physiotherapist with an example patient

Physical

Training timer according to the user’s confidence and capability.

Opportunity
Physical
The KEPT app was produced by our local University
Social

Frequent Asked Question (FAQs) to provide further information

Motivation

Reflective

Improve the understanding of therisks of pelvic floor muscle weakness by watching the video.

Calendar charting of the uld symptoms

Automatic

Daily reminder to perform PFMT® as their routine behavior.

System credibility-expertise and authority

Primary support-tailoring.

System credibility-trustworthiness

Primary support- Tailoring

System credibility-expertise and authority
Primary task-self-monitoring

Dialogue support-reminder

3 EPT: Kegel Exercise Pregnancy Training.

bcom-B: capability, opportunity, motivation behavior-model.
®mHealth: mobile health.

dul: uri nary incontinence.

EPFMT: pelvic floor muscle training.

For mative Resear ch (Focus Group Discussion)

FGDs were conducted among 24 pregnant women at two
primary care clinics to understand the desirability of the app
design. The participants were invited via purposive sampling
while waiting for their modified oral glucose tolerance test. A
total of 5 sessions were conducted as listed in Table 6.

Theseinterviewswere conducted from September to November
2019. The discussion was conducted in a deductive manner to
understand the most preferred user interfaces. The questions
aimed to make the app as simple as possible since the
participants will be using the app 3 times every day. The
low-fidelity app designs were provided, and participants could
select either Figure 3 (with 6 user interfaces) or Figure 4 (with
4 user interfaces).

Study participants were being asked about their experiences
adhering to the exercise:

| have an experience with the PFMT. After | gave
birth, | was selected to be followed up by a
physiotherapist. The physiotherapist instructed meto
perform the PFMT. He then inserted a camera and
showed me the muscles contracted. | just performed
the exercise. | just know how to performit, and | do

https://humanfactors.jmir.org/2022/1/€30989

asthe physiotherapist instructed to achieve 100 times
aday. | did not count it as| do it regularly everyday
all the time. [Participant #18]

The statement suggested that pregnant women with or without
urinary symptoms were motivated to perform and adhere to the
exercise even after delivery. A correct understanding of PFMT
importance assisted in compliance with daily exercise.

Following this, they were asked to share their opinion regarding
adding PFMT notesinto the KEPT app. The magjority of study
participants (19/24, 79.1%) preferred the apps without notes
due to the time factor. However, one participant disagreed and
mentioned:

...but it is better to have both notes and video.
Sometimes, | want to know more about the exercise...
[Participant #20]

The response suggested mixed opinions on whether or not to
include additional notes on the exercise.

Finally, regarding the design selection of the app, all the study
participants from the FGD preferred design 2 (a more
straightforward and minimalist concept). A high-fidelity
prototype design was devel oped based on al the abovefindings
asillustrated in Figure 5.
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Table 6. Study participants' characteristics and opinions.

ID Age Ethnicity Occupation ui2 PFMT® Timer FAQ®
01 29 Malay Ex-document manager Yes Yes Yes No
02 25 Malay Pharmacist Yes No Yes No
03 24 Malay Housewife No No Yes No
04 21 Malay Housewife No No Yes No
05 25 Malay Graph designer No No Yes No
06 29 Malay Housewife No No Yes No
07 31 Chinese Engineer No No Yes No
08 31 Malay Clerk No No Yes No
09 31 Malay Clerk No No Yes No
10 28 Malay Clerk No No Yes No
11 25 Malay Housewife No No Yes No
12 23 Indian Housewife Yes No Yes No
13 31 Malay Admin Yes No Yes No
14 24 Malay Ex-Assistant Pharmacist Yes No Yes No
15 27 Malay Housewife Yes No Yes No
16 27 Malay Admin No No Yes Yes
17 30 Malay Housewife No No Yes Yes
18 33 Malay Staff Nurse No Yes Yes Yes
19 27 Malay Housewife No No Yes Yes
20 21 Malay Housewife No No Yes Yes
21 24 Malay Make-up artist No No Yes No
22 22 Malay Housewife No No Yes No
23 19 Malay Salesperson No No Yes No
24 25 Malay Housewife No No Yes No

8U1: urinary incontinence.
bPEMT: pelvic floor muscle exercise.
°FAQ: frequently asked questions.
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Figure 3. Low-fidelity design of the KEPT app (six user interfaces). KEPT: Kegel Exercise Pregnancy Training.

Design Ul-App

- et’s exercise!
Urinary
incontinence

(U1) - app

- Username:
Password:
Date of birth:
Ethnicity:

Expected Date Delivery:
MNumber of pregnancies:
MNumber of deliveries:

@ First time user- add her profile| Number of miscarriages:

E. » Total family income:
Occupation:

Insertscore
number

Durztion

Level education:

LT
Rate your strength: C] Repeated users (for - n

1.Mild 2. Moderate 3. Strong exercise only)
Edsave| —

g Urinary @ ©

incontinence

Next»

-involuntary VIDEOs Urinary
urinary loss due to . i
weak pelvic floor Incontinence

muscle Introduction (U1)- app
-bestmanagement

is Pelvic Floor n e ; Terms and Conditions
Muscle Exercise Kegel's exercise
(Kegel Exercise)

<Back < Back | agree
Legend: <Back
[~ @)
- Ul information - Video (introduction * Kegel exercise) - My profile
?
Let's exercise - Frequent Asked Questions -Questionnaire (Progress chart)
https://humanfactors,jmir.org/2022/1/€30989 JMIR Hum Factors 2022 | vol. 9| iss. 1| €30989 | p. 12

X SL F (page number not for citation purposes)
-FO

RenderX


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

JMIR HUMAN FACTORS Jaffar et a

Figure 4. Low-fidelity design of the KEPT app (four user interfaces). KEPT: Kegel Exercise Pregnancy Training.
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Prototype Development

The KEPT app prototype was proposed and discussed with the
developer. The developer has designed the prototype with a
blue color background [37] asillustrated in Figure 6. It consisted
of both languages. Malay and English, whereby common
English words were used. A minimum number of words were
used to ensure the minimalist concept astarget users were busy
taking care of their families and/or working. Therewere 2 timer

Jaffar et &

sounds: a high-pitch sound for exercise and a low-pitch sound
during 6 seconds of rest. The reminder will be delivered if the
PFMT is not completed at 6 pm on the same day.

The KEPT app interface did not require participants to log out
duetotheneedtotrain threetimesdaily. The UCD-11 checklist
has been used asaguidefor developing the KEPT app according
to its user-centeredness properties aslisted in Table 7.

Figure 6. Prototype KEPT app version 1.0. KEPT: Kegel Exercise Pregnancy Training.

KEPT - KEPT -
<

april 2021 »

Selamat Datang

KEPT L] KEPT L]

- BULAN  o3/2001

00:02

Masa Bersenam

Hani ins adalah hari basah says 968

Saya telah menyelesaikan latihan hari ini

(a) PFMT Video

Table 7. UCD-112 Itemsin the KEPT® app

(b) Diary

(c) Timer exercise (d) Report

UCD-11item

KEPT app

Were potential end users (eg, patients, caregivers, family
and friends, and surrogates) involved in any steps to
help understand users (eg, who they are, in what context
might they use the tool) and their needs?

Werepotential end usersinvolved in any stepsof design-
ing, developing, and/or refining a prototype

Were potential end usersinvolved in any stepsintended
to evaluate prototypes or afinal version of the tool?

Were potential end users asking their opinions of the
tool in any way?

Were potential end users observed using the tool in any
way?

Did the devel opment process have 3 or more iterative
cycles?

Were changes between iterative cycles explicitly report-
ed in any way?

Were health professionals asked their opinion of the
tool at any point?

Were health professionals consulted before the first
prototype was developed?

Were health professionals consulted between initial and
final prototypes?

Was an expert panel involved?

Pregnant women with urinary incontinence are involved in the needs assessment. They will
use the app as a supportive tool for self-empowerment to improve their pelvic floor muscle
strength.

A cross-sectiona study to understand the needs assessment [43].

Study protocol for arandomized control trial has been published for this evaluation [51].

Users’ usability testing study has been completed and is currently under the manuscript
writing process.

Users’ usability evaluation (think aloud method) study has been completed and is currently
under the manuscript writing process.

1. First iterative was the focus group discussion. 2. Second iterative cycle waswith the user’'s
usability study. 3. Thethird iterative cycleis currently being conducted in a pilot feasibility
study [52].

The users’ usability study is undergoing its manuscript writing process.

The researcher team includes a family medicine specialist, public health speciaist, physio-
therapist, and community health specialist involved during the development of the app.

A family medicine specialist, public health specidist, and physiotherapist were consulted
before the first prototype was devel oped.

The research team includes afamily medicine specialist, public health specialist, physiother-
apist, and community health specialist

The research team and the software devel oper were involved in the development of the app.

3JCD-11: user-centeredness design-11.
bKEPT: Kegel Exercise Pregnancy Training.
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Discussion

The KEPT app was designed and developed from an IM
approach integrated with the mHealth development and
evaluation framework. The COM-B model combined with PSD
may help to improve the target audience’s “trust” towards the
app. Prior to this study, there were few PFMT apps available
on the iOS and Android platforms. However, most of the apps
had minimum specific strategiesfor enhancing adherence[53].

The cross-sectional study showed a significant association
between Ul and knowledge of PFMT (P=.01) and attitude
towards PFMT (P=.01), with poor PFMT practice despite
participants’ knowledge was good [43]. This signified that not
only are the training techniques but knowledge and attitude are
crucial in managing Ul among pregnant women. This result
was supported by the FGDs, where one group highly insisted
on having brief notes regarding PFMT viaiillustration (ie, the
anatomy, physiology, and correct techniques).

Additionally, brief notes or a version of FAQs will serve as an
information accuracy checklist, which isincluded in one of the
app trustworthiness checklists [54]. Trustworthiness implies
the qualities an individual requires to consider the app as
trustable and consists of information accuracy, transparency,
organizational attributes, societal influences, and external
pressure [54]. Being ableto ddliver trustable and accurate PFMT
techniques will improve PFMT self-efficacy among pregnant
women, resulting in improved adherence to PFMT.

Pregnant women in this study al so stated that they were unaware
of the importance of incorporating good design into mHealth
apps monitoring their daily activities, for example, recording
the baby’s movements. Nevertheless, with al the actionable
features, the KEPT app was designed to enabl e pregnant women
to adopt PFMT as their new instigation habit. Perhaps, in the
future, the KEPT app may be upgraded by adding an additional
antenatal diary log that may consist of afetal movement chart,
dietary nutrition, and physical activities.

COM-B was used to select the correct intervention (ie, training
the pelvic floor muscle) based on previous studies [43,44]. The
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PSD component of the system’s credibility and trustworthiness
[55], with the expertise involved in the development, may add
to the user’s sense of safety and reliability regarding the KEPT
app. Additionally, the KEPT app’s reminder, self-monitoring,
and PFMT timer were discussed. These three components may
assist pregnant women in signaling the environment, whereby
it is a habit trigger to get prepared for PFMT and go into an
automatic mode [56]. Once the habit has been established, a
person will be inclined to perform the behavior unconsciously
or effortlessly with minimum awareness [57].

The KEPT app was the first app developed for a
pregnancy-related target audience from the UCD approach,
improving its acceptability and engagement [52]. Therewas an
implication of applying the UCD-11 checklist asit is systematic
and comprehensive, which will assist future researchers in
developing the mHeath app effectively. However, being
iterative for at least three times may have added challenges and
financial complicationsto comply with. The prototype repeated
needs in terms of to be evaluation, redevelopment, and
re-evaluation may demotivate the researchers and software
developers to undergo the iteration again. The KEPT app is
currently undergoing pilot testing before entering the
randomized control trial phase [51].

This study has a few limitations, such as time constraints and
movement restriction orders. Although the study was conducted
for an appropriate duration, curfew and restriction movement
orders impacted the documentation, administration, and
development of the software due to the COVID-19 pandemic
situation in Malaysia.

Conclusions

The KEPT app was developed from a UCD-based behavioral
change theory and accompanied by the PSD to improve users
engagement. The integration of the UCD-11 checklist with
COM-B and PSD has prevailed to benefit the target user
effectively. Therefore, it is crucial that the targeted users
evaluate the usability and user acceptance of thefinal prototype
in our next study.
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