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Development and validation of an e-health
module — PregEx to support antenatal exercise
and education

Opracowanie i walidacja modutu e-zdrowie — PregEx w celu wspierania ¢wiczen i edukacji

Janani C.(BE) B. Sathya Prabha(A.C.0:EF)

Faculty of Physiotherapy, Sri Ramachandra Institute of Higher Education and Research, Porur, Chennai, India

Abstract

Background. Pregnancy, childbirth, and motherhood are major life phases in a woman'’s life. During these phases, not only do women
experience physiological changes but they are also adjusting to their new roles and responsibilities as mothers. The World Health
Organization has declared that the benefits of e-health should be considered among the fundamental components of any strategy and
most important programs for the collection of pregnancy healthcare information. Hence this study aimed to develop an e-health module
to support antenatal exercise and education for pregnant women.

Aim. To develop and validate an e-health module to support antenatal exercise and education.

Methodology. The development of an e-health module was prepared using the structured antenatal exercise protocol. Face and content
validation was done by expert opinion and feedback on the application was obtained. Feedback from the usability evaluation was used
to revise the app. The application was named as PregEx. The developed application (PregEx) was validated among fifty antenatal
mothers. They were instructed to follow up on antenatal exercises and education and were on follow-up for 2 weeks. Then the feedback
on the mobile application was collected from the mothers using a mobile application rating scale (MARS).

Results. The overall quality mean scores of the MARS scale was 4.08 + 0.39. The ratings of MARS app specific responses had shown about
80% were on awareness creating, 90% were knowledge oriented, 71% of the mothers found this app as a help-seeking and satisfaction
and about 67% felt it improves the mothers on behavior change.

Conclusion. The mobile app (Preg Ex) was user-friendly and feasible for antenatal mothers to understand easily and practice antenatal
exercise and education.

Keywords
mHealth app, mobile application, educational applications, pregnant women, Pregnancy exercises and antenatal care

Streszczenie

Wprowadzenie. Cigza, por6d i macierzynstwo to wazne etapy w zyciu kobiety. Podczas tych etapéw kobiety nie tylko doswiadczaja
zmian fizjologicznych, ale takze dostosowuja sie do nowych rél i obowiazkéw jako matki. Swiatowa Organizacja Zdrowia zadeklarowata,
ze korzysci ptynace ze korzystania z modutu e-zdrowie nalezy uznac za jeden z podstawowych elementéw kazdej strategii i
najwazniejszych programoéw zbierania informacji dotyczacych opieki zdrowotnej w cigzy. Dlatego badanie to miato na celu opracowanie
modutu e-zdrowie, ktéry wspieratby ¢wiczenia przedporodowe i edukacje kobiet w cigzy.

Cel. Opracowanie i zatwierdzenie modutu e-zdrowie w celu wspierania ¢wiczen i edukacji przedporodowe;j.

Metodologia. Modut e-zdrowie zostat opracowany przy uzyciu ustrukturyzowanego protokotu ¢wiczen przedporodowych. Walidacja
tresci zostata przeprowadzona na podstawie opinii ekspertéw. Uzyskano informacje zwrotna na temat aplikacji. Informacje zwrotne z
oceny uzytecznosci zostaty wykorzystane do wprowadzenia zmian w aplikacji. Aplikacja zostata nazwana PregEx. Opracowana aplikacja
(PregEx) zostata przetestowana przez piec¢dziesiat matek w okresie przedporodowym. Kobiety zostaty poinstruowane, aby
kontynuowa¢ ¢wiczenia i edukacje przedporodowa. Uczestniczki byty objete obserwacja przez 2 tygodnie. Nastepnie zebrano od matek
opinie na temat aplikacji mobilnej za pomoca skali ocen aplikacji mobilnych (MARS).

Wyniki. Ogélna $rednia ocen jakosci w skali MARS wyniosta 4,08 + 0,39. Oceny konkretnych odpowiedzi MARS wykazaty, ze okoto 80%
dotyczyto budowania §wiadomosci, 90% byto zorientowanych na wiedze, 71% matek uznato te aplikacje za narzedzie do szukania
pomocy i satysfakcji, a okoto 67% uwazato, ze poprawia zachowania matek.

Whiosek. Aplikacja mobilna (Preg Ex) byta przyjazna dla uzytkownika i tatwa do zrozumienia dla matek w okresie przedporodowym
oraz ulatwiata wykonywanie ¢wiczen i edukacje przedporodowa.

Stowa kluczowe
aplikacja mHealth, aplikacja mobilna, aplikacje edukacyjne, kobiety w cigzy, cwiczenia w ciazy i opieka przedporodowa
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Introduction

Pregnancy, childbirth and motherhood are major life phases in a
woman’s life. During these phases, not only do women expe-
rience physiological changes but they are also adjusting to their
new roles and responsibilities as mothers. With the changes in
their personal relationships, social, and sometimes cultural prac-
tices, pregnancy is a time of increased uncertainty and anxiety
for many women. As such, pregnant women are likely to seek
information to manage their health status and for their child’s
health benefits. These periods present opportunities for health
care providers to promote healthy lifestyle behaviors [1]. Per-
inatal morbidity and mortality are significant public health issu-
es with an enduring impact on the health and well-being of
women and their families. Millions of pregnant women now do-
wnload and use mobile applications to access, store, and share
health information. However, little is known about the consequ-
ences. An investigation of their impact on perinatal health out-
comes is particularly topical [2]. Medical Information
Technology may be understood as an interdisciplinary study of
the conception, design, development, adoption, and use of In-
formation Technology (IT) innovations for healthcare provision,
management, and planning. Concerning the use of IT in repro-
ductive health, the aim of the diverse range of currently availa-
ble applications (apps) is to assist in family planning, antenatal,
intrapartum and postpartum care, along with neonatal and infant
healthcare [3].

With the advent of new digital technologies, Internet-based tools
have become important sources of health information. In recent
years, mobile devices have gained value among other digital
technology tools for finding health information anywhere and at
any time. Mobile health (mHealth) is defined as “a medical and
public health practice supported by mobile devices, such as mo-
bile phones, patient monitoring devices, personal digital assi-
stants, and other wireless devices”. mHealth has many potential
benefits in health behavior interventions. Its strengths lie in its
ease of access and user-friendliness, resulting in its widespread
adoption worldwide. As the mobile app was becoming user-
friendly to pregnant women, they can easily understand the an-
tenatal exercise through images or videos which is displayed in
the app and they can be able to watch the exercise repeatedly.
By using e-health antenatal care the mother can avoid frequent
traveling to the clinic. Furthermore, pregnant women using the
apps will have timing flexibility, save money, and feel less em-
barrassment. mHealth apps have shown their effectiveness in the
self-management of pregnancy, improving healthcare delivery,
improving cholesterol levels, improving mood and energy levels
of pregnant women and fewer hospital visits among the high-
risk pregnancy groups. mHealth apps may include some featu-
res such as audio guidance for exercises, which contributes to
their effectiveness in improving compliance among pregnant
women. Limitations and concerns of mHealth apps need to be
addressed when pregnant women download the apps, such as its
content accuracy, risk of confidentiality breaches, privacy, secu-
rity, lack of central regulation and professional involvement in
their developments A study of seeking health information online
showed that almost half of the patients searched for online he-
alth information before obtaining information from their do-
ctors. Easily accessible patient information made available via

www.fizjoterapiapolska.pl
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app technology reaches the patients and may contribute to impro-
ved pregnancy planning and outcome in women with pre-exi-
sting diabetes [4].

During the pandemic process, telemedicine and telenursing ap-
plications have been used to meet the need for healthcare thro-
ughout the world and skills in this area have been developed
(ACOG, 2020; Nanda et al., 2020). Especially in pregnancy and
postpartum follow-up and care, telehealth programs have been
created, and widely used (Dashraath et al., 2020; Rochelson et
al., 2020). Similarly leading international institutions, such as the
American College of Obstetricians and Gynaecologists (ACOG)
and the Royal Australian and New Zealand College of Obstetri-
cians and Gynaecologists recommend the use of telehealth appli-
cations in maintaining the prenatal and postnatal care of women
with pregnancy (ACOG, 2020; RANZCOG, 2020) [5].

WHO has suggested that antenatal exercise and education can be
delivered via e-health, but there is a dearth of literature regarding
e-health antenatal care in India. Currently, e-health is increasingly
used in health interventions to improve antenatal health outco-
mes. Participants who use antenatal exercise and education apps
will have greater relief from pain and discomfort during pregnan-
cy than those who undertake general antenatal check-ups and ca-
re during their pregnancy period. The World Health Organization
has declared that the benefits of e-health should be considered
among the fundamental components of any strategy and most
important programs for the collection of healthcare information
in the 21st century. The World Health Organization (WHO) has
also emphasized the promotion of health literacy for pregnant
women as a primary population [6]. Maternal health literacy is
very important in pregnant mother’s understanding of prenatal ri-
sks because the mothers' understanding of risks may affect their
desire to follow pregnancy advice. The mobile medical system
constructed by mobile Internet can effectively remind patients
with gestational diabetes and transmit data automatically [7].
Internet usage has been steadily increasing and the available onli-
ne information for pregnant women today is immense. Lack of
awareness of the benefits of antenatal exercise programs is a ma-
jor drawback among the pregnant women population in India.
Adherence and follow-up of antenatal exercise programs is a ta-
sking job. Currently, mobile application-based education would
be a superior way of option for antenatal mothers. Hence the de-
velopment of a mobile application with structured antenatal exer-
cises and education would help pregnant mothers to improve
their maternal and fetal development.

Aim and objectives

To develop an e-health module to support antenatal exercise and
education.

To validate the e-health module on antenatal exercises and edu-
cation.

Materials and methods

This study was approved by the Ethics Committee of Sri Rama-
chandra Institute of Higher Education and Research. (CSP/22/
APR/109/311).

Study setting
The study is conducted in the Out Patient Department (OPD),
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Department of Obstetrics and Gynaecology, Sri Ramachandra
hospital.

Research design: Cross-sectional study.

Sampling method: Convenient sampling.

Study population: South-Indian pregnant women.

Duration: 3 months.

Sample size: 50 samples.

Inclusion criteria

* Pregnant women aged over 21 years

* Had smartphones with handling skills

* Any parity of 20 weeks of gestation and above
* Able to understand and read English.

Exclusion criteria

* Pregnant women with chronic medical problems.

* Conditions with which the pregnant woman is not advised to
do any exercises.

Phase-1

* The e-health module was prepared using the structured antena-
tal exercise protocol. The e-health module consists of informa-
tion regarding the following main user interfaces: (1) the main
login page, (2) knowledge about pregnancy, (3) changes during
pregnancy — physical and physiological, labor outline, (4) com-
mon pregnancy discomforts, (5) antenatal exercises (6) healthy
lifestyle during pregnancy, (7) nutrition tips, (8) labor coping
techniques (9) early postnatal exercises and lactation care.

* The application content was circulated for content validation

KNOW YOUR
PREGNANCY

ANTENATAL
EXERCISES

and feasibility from 10 experts- 8 experts (MPT -Women’s He-
alth) practicing women’s health physical therapy and 2 gynecolo-
gists. Face and content validation is done by expert opinion and
feedback on the application was obtained. Feedback from the
usability evaluation was used to revise the app. The content
which has got agreement 80% and above for validation is consi-
dered for app development. The application is named as PregEx.

(Figure 1)

Phase-2

* The developed application (PregEx) was validated among ante-
natal mothers from the OPD, Department of obstetrics and gyne-
cology, Sri Ramachandra Institute of Higher Education and
Research. A written informed consent was obtained from the par-
ticipants. 50 mothers were recruited as per the inclusion and exc-
lusion criteria. Mothers were given the application link at the first
session of the antenatal exercises supervised session.

» They were instructed to follow up on antenatal exercises and
education and were explained the application details and exercise
adherence. They were on follow-up for 2 weeks. Then the feed-
back on the mobile application was collected from the mothers
using a mobile application rating scale (MARS) (Figure 2).

Statistical analysis

The data were statistically analysed through SPSS version 24.0.
Demographic details such as age, height, weight, BMI, occupa-
tion, medical history, and education were analysed. To describe
the data and feedback analysis, descriptive Statistics and frequen-
cy distribution were used and compared.

HEALTHY LIFE
STYLE AND SELF
CARE IN

DISCOMFORTS
DURING
PREGNANCY

GUIDELINES TO

WHAT IS DELIVERY
OR LABOUR

. PregEx

LACTATION CARE

Figure 1. Main screens of the PregEx

Results

The age of the participants ranged from 21 years and above of
any parity. The participant’s age has a mean of 26.784 + 3.9, he-
ight was 158.76 + 5.9, weight was 65.87 £ 9.2, and BMI was
26.118 + 3.8. (Table 1) The total study sample consists of 50
(N = 50) antenatal mothers.

124
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EXERCISE DURING
PREGNANCY

NORMAL DELIVERY
AND COPING
TECHNIQUES

POSTNATAL
EXERCISES

The majority of the women were homemakers (60%) and 40%
were working mothers, 10% had high school level education
and 50% had completed their college degree and 40% had com-
pleted their postgraduation or more. 55% of women were prime
gravida mothers and 45% of mothers were multi gravida mo-
thers. (Figures 3-5)

www.fizjoterapiapolska.pl
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Figure 2. Methodology Cross-sectional/Feasibility study flowchart

The scores of the MARS scales responses for the component, by the physiotherapist. The MARS app-specific rating responses
explained as engagement mean score was 3.89 + 0.48, functio-  from participants included only maximum gradings. Maximum
nality, aesthetics, and information mean were (4.29 + 0.40, gradings were given on 4 and 5, about 80% were on awareness
4.152 + 0.46, 4.044 + 0.53) and the overall quality mean score  creating, 90% were knowledge-oriented. (Table 2) In the analy-
was 4.08 + 0.39. (Figure 6) sis of the star ratings on the PregEx application, 50% of the par-
For all the included data sets, the MARS rating was conducted ticipants responded as very good for the app (Table 3).

www.izjoterapiapolska.pl doi.org/10.56984/8ZGODF3 1B 125
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Table 3. Baseline characteristics

Variables Mean (SD)
Age [years] 26.784 (3.997)
Height [cm] 158.765 (5.969)
Weight [kg] 65.875 (9.280)
BMI [kg/m?] 26.118 (3.880)

= UG =PG Schooling = Primip = Multip = Primip = Multip

Figure 3. Baseline characteristics of Figure 4. Baseline characteristics of Figure S. Baseline characteristics of
participants: educational status participants: obstetric history participants: Occupational status
5
4.5 429 4,157
3,896 ’ 4,044 4,08
4
3,5 1
3 —
= MEAN
2,5
mSD
2 —
1,5
1
0.480 0.407 0.466 0.538 0.393
0,5 + -
0
Engagement  Functionality Aesthetics Information ~ Overal quality
Mean Mean Mean Mean Mean score

Figure 6. MARS Scale responses

Table 2. MARS - app-specific rating responses

App-specific Awareness Knowledge Attitudes Intension to Help-seeking  Behaviour change
responses [%] [%] [%] change [%] [%]
[Ratings] [%]
3 20 10 15 10 13 16
4 40 40 35 40 16 18
5 40 50 50 50 71 67

Table 3. Analysis of star rating on PregEx application

Star rating 3% 4% 5%
Responses of participants ) ) )
N=50 (%) 10% 40% 50%
Discussion bed app quality which includes knowledge about pregnancy,

The purpose of the study was to develop and validate an e-he-  physical and physiological changes during pregnancy, labor,
alth module to support antenatal exercise and education. Few of ~ common pregnancy discomforts, antenatal exercises, healthy li-
the highly rated pregnancy smartphone apps were generally of  festyle during pregnancy, nutrition tips, labor coping techniques
low to moderate quality [8, 9]. This study systematically descri-  and early postnatal exercises.

126 doi.org/10.56984/8ZGODF31B www.fizjoterapiapolska.pl



The quality and the impact of antenatal exercises and education
were assessed using the mobile application rating scale (MARS)
[10]. The overall quality mean score was 4.08 = 0.39. Mean sco-
res of the MARS scales responses had shown the application qu-
ality and user satisfaction (Figure 6).

In the present study revealed that the application’s content clari-
fied doubts and had quality information and that the guidelines
of the tool contributed during the gestational period, being asso-
ciated with satisfaction regarding the use of this technology (Ta-
bles 2, 3).

The MARS rating was conducted by the physiotherapist. The
MARS app-specific rating responses from participants revealed
as maximum grading was loaded on 4 and 5 which conveys a
highly positive response. 80% of responses were on awareness
creation, 90% were knowledge-oriented, 85% mirrored attitu-
des. 90% of users mentioned that PregEx app had led them to an
intention to change path, 71% for help-seeking and satisfaction
and about 67% stated that there is an improvement in behavior
change (Table 2).

Clinicians and women expressed satisfaction and ease of use of
the mHealth platform with some technological challenges aro-
und wireless connectivity. Antenatal contact was higher with the
use of the app compared with a matched historical sample. The
mHealth platform is a new comprehensive tool for the health ca-
re of women with gestational diabetes and may provide an ef-
fective new avenue to enhance multidisciplinary care in the face
of COVID-19 disruptions and challenges to traditional care pa-
thways [11]. Pregnant women who used the application attended
a greater number of consultations when compared to nonusers.
The application showed to be an effective health technology to
improve adherence to prenatal care [12].

Similarly, Sultan Ozkan Sat et al.2021 conducted a cross-sectio-
nal study on the use of mobile applications by pregnant women
and levels of pregnancy distress during the coronavirus pande-
mic. They stated that the Mobile health applications appear to be
usable for prenatal follow-ups because mobile applications are
common among pregnant women of the newer era [13].
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Monique van Beukering et al.2021 stated that a blended care in-
tervention, which consists of a training session for obstetrical
caregivers and the personalized advice provided by a specifical-
ly developed mHealth application, increases the percentage of
advice on work adjustments given by midwives and obstetri-
cians to pregnant workers [14].

Gabriela Frid et al. 2021 conducted a systematic search, evalu-
ation, and analysis of features on mobile health apps for Pre-
gnant Women. They concluded that their search yielded many
high-scoring apps, but few contained all desired components
and features. This list of identified and rated apps can lessen the
burden on pregnant women and providers to find available apps
on their own [15].

The findings of the present study had shown that objectivity of
the mobile application rating scale (MARS) was good. The par-
ticipants who used the PregEx app showed positive results in the
app’s usability and is user-friendly for pregnant mothers. (Tables
2, 3) Thus, the developed mobile application with video instruc-
tion has been more beneficial for supplementing in-person exer-
cise instruction for clients to access and practice exercise for
pregnant women.

Limitations of the study
Follow-up is of short period and only supported for android
version mobile phones.

Conclusion

The mobile app (PregEx) was user-friendly and feasible for
antenatal mothers to understand easily and practice antenatal
exercise and education.
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