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ABSTRACT

Background: Health apps developed to improve the well-being of pregnant women have been varied. This screen-
ing and education app tool was developed based on a literature review and qualitative research results. Methods:
The design adopted for this study will be an exploratory sequential mixed method design; thematic analysis will be
carried out after data collection; and quantitative analysis with an independent t-test will also be carried out. The
study will involve 124 second- and third-trimester pregnant women with anemia, who are divided into two groups:
intervention and control groups without randomization. The primary outcomes to be sought are prevention of ane-
mia complications and hemoglobin levels. Secondary outcomes include the experiences of postpartum women who
have experienced anemia complications and the M-Health App Usability Questionnaire (MAUQ) and demographic
information. The completion of the anemia complication prevention behavior questionnaire and measurement of
hemoglobin levels will be carried out after 6 weeks of participants using the screening and educational application
tools. Evaluation of the control group will be conducted 6 weeks after recruitment. Result: The trial recruitment will
be carried out in September 2023. Data collection will be carried out at a later date. Conclusion: This study is to
develop and test the effectiveness of a web-based application applied to pregnant women to prevent complications
of anemia. This application will be developed based on the concept of anemia and the experience of postpartum
women with anemia complications.
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INTRODUCTION

Indonesia’s maternal mortality rate (172/100,000
live births) in 2020 was ranked 3rd highest in ASEAN
(Association of Southeast Asian Nations) after Cambodia
and Buma (1). Maternal mortality is death from any
cause connected to pregnancy that is made worse by
pregnancy or its management during pregnancy or
within 42 days postpartum, but not from accidental or
indirect causes(2). The Sustainable Development Goals
(SDGs) have a target maternal mortality rate of 70 per
100,000 live births (WHO, 2019). The causes of maternal
deaths were the uneven distribution of health workers
and doctors, the distance from home to the hospital, and
the characteristics of health services (3). Maternal deaths
were also caused by pregnancy complications.

According to WHO (2019), severe bleeding, infections,
high blood pressure during pregnancy, and unsafe

abortions caused 80% of maternal deaths. The incidence
of anemia among pregnant women in Indonesia is
48.9%, and most of it is due to iron deficiency anemia
(4,5) Maternal demise caused by anemia during
pregnancy is 34 per 100,000 live births (6). Efforts to
reduce mortality can be done with education in order
to prevent complications of anemia. Our analysis of the
literature revealed that the development of telehealth
for expectant mothers includes information on the
anatomy and physiology of pregnancy, danger signals of
pregnancy, postpartum, and newborns, home abortion
care, weight loss in expectant women with diabetes,
and nutrition education (7-9). These findings suggest
that there is a dearth of evidence-based studies on the
prevention of pregnancy problems such as anemia. This
served as the foundation for the author’s development
of an application to assess nutritional status and guard
against anemia complications in pregnancy.

MATERIALS AND METHODS

Study design
An exploratory sequential mixed-methods strategy was
employed in this study. A quasi-experiment with a pre-
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post design and a non-equivalent control group was used
in the quantitative investigation (10). A qualitative study
was carried out by means of interviews for two weeks,
and after the application was completed, a quantitative
study was carried out, which was measured using a
questionnaire and an examination of hemoglobin.
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Eligibility criteria

The following qualitative study’s inclusion and exclusion
criteria will used: (1). Women who just gave birth,
postpartum women with a history of anemia issues during
pregnancy and childbirth are the inclusion criteria. (2).
Mothers who are unwilling to participate and mothers
who have psychological issues are exclusion criteria.
(1) Pregnant women in the second and third trimesters
who frequently check themselves at the health service
center, pregnant women aged 18 to 45 who are willing
to participate in the study, pregnant women who own
smartphones, and pregnant women who can access
and use the application are the inclusion criteria. (2).
Mothers and pregnant women who couldn’t read or
write were prohibited.

Sample size

The research process will determine the qualitative
research sample; if participant replies are saturated,
the sample will be dropped. Previous research on
the experience of pregnant women with anemia
was conducted on 24 pregnant women by (11). In
quantitative research, the sample size is determined
based on previous meta-analyses (12,13). In this study,
a medium effect size of 0.47 (Cohen d), a type Il error
of 20%, a power of 0.80, and an alpha of 0.05 were
used (13). The results of calculations using the G-power
number of participants were 124. The sample was
added 10% ((10%*112)+11,2) to 123.4, rounded up to
124 pregnant women (14).

Recruitment

Recruitment will start on September 14, 2023, in four
health service centers, namely Gondokusuman 1, Mlati
1, Temon |, and Pajangan. The division of groups will

be carried out in a ratio of 1:1, so that 62 participants
are included in the intervention group and the other 62
participants are included in the control group.

Intervention

The intervention group will get routine care and
instruction for two hours, then be divided into four
sessions. The educational program includes the
following components: 1) participants are trained on
how to measure nutritional status and education on
anemia complications prevention, which includes the
concept of anemia, complications prevention, daily
food variations, and reminders to take iron tablets every
day; 2) participants are given a manual for using the
application in the form of a soft file; 3) participants will
be trained how to download and use the application;
and 4) On how to download and utilize the application,
participants received training.

Matched attention control

The control group’s participants will get standard medical
attention. The researcher will give the application to the
control group once the intervention group has finished
the measurement (6 weeks).

Assessment

The quantitative study will generate three main data
points: prevention of pregnancy complications,
hemoglobin levels, app usage, and demographic data.
The research will be preceded by qualitative research,
and once the app is completed, a pilot project will be
conducted. The pilot project is conducted to measure
whether the application that has been built is appropriate
or not.

Table I: Summary of Primary, Secondary and other measure-

ments
Outcome Mea-  Scale Before inter- 6 weeks
sure vention after inter-
vention
experience of Question Yes No
anemia compli-
cations
M-Health App M-Health Yes No
Usability App Usability
Questionnaire
(MAUQ).
Behaviour Prevention Yes Yes
anemia com-
plications
Hemoglobin Hemoglobin  Yes Yes
Scale
Demographics Question Yes Yes

Outcome

Primary outcome

The prevention of anemia problems is the study’s key
finding. 34 closed statement items are present, 27 of
which are positive and 7 of which are negative. A likert
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scale of 1 for strongly disagree, 2 for disagree, 3 for
neutral, 4 for agree, and 5 for highly agree is used in
the scoring method. Negative statements received lower
scores. The calculation of each sub-variable is done
separately. As a result, it will receive a separate grade.
34 questions total with a 1-5 scoring scale yield a score
range of 34-170. This instrument will be assessed for
internal validity using 5 experts and reliability using 30
participants.

Hemoglobin Scale

Hemoglobin levels will be measured six weeks following
the intervention by obtaining participants’ venous blood
from the health center laboratory personnel using the
application. A hematological analyzer was used to
perform the hemoglobin test.

Secondary outcome

Experience with anemia complications

The researcher will perform qualitative research with
an interview instrument composed of 15 open-ended
questions. Midwives will carry out triangulation and
assist the services at the Health Service Center (25).

M-Health App Usability Questionnaire (MAUQ).

A trial session to see how well the program is used. The
instrument is made up of positive statements (numbers
1, 3, 5, 7, and 9) and negative statements (numbers
2, 4, 6, and 10). Ten closed statements make up this
test, and the possible answers are SS (strongly agree), S
(agree), TS (disagree), and STS (strongly disagree). If the
participant chooses 4-5 for positive statements, 1-2 for
negative comments, and 3 for neutral, the instrument is
categorized as positive; if they choose 1 or 2 for positive
statements and 4 or 5 for negative ones, the instrument
is categorized as negative (15). This instrument will
be assessed for internal validity using 5 experts and
reliability using 30 participants.

Demographics

Among the demographic information gathered are
information on age, parity, education, occupation,
income, and gestational age. The upper arm
circumference and maternal BMI, which are known to
be connected to hemoglobin levels, were also measured
for this investigation. Participation in either qualitative
or quantitative research yields data demographics.

Statistical analysis

This research uses a mixed-methods design. The initial
data will be collected via an in-depth interview, and
themes will be developed through thematic analysis.
The themes obtained based on qualitative research
will be added to the application’s development. Data
in the form of narratives will be analyzed thematically
using six steps (10). An independent t-test analysis
will be conducted to measure the effectiveness of the
screening and education tools. The effect of variance
on demographic data will be analyzed using logistic

regression.
RESULTS

The ethics committee of STIKES Bethesda Yakkum has
granted ethical approval for the current trial under the
number (No. 85/KEPK.02.01.VI11/2023). December 2023
is the projected completion date for data collection.

Reducing maternal mortality is a global problem. SDGS
has a target of 70 deaths per 100,000 live births, which
can be achieved with the cooperation of all sectors.
The uneven number of health workers, lack of access
to health services, and lack of education are factors in
the increasing maternal mortality rate in Indonesia(16).
Education will increase the knowledge of pregnant
women so that their behavior will change (17).

Many educational media have been developed to
improve the knowledge of pregnant women and change
their health behaviors for the better. A study developed
exercise and nutrition education for week 15 pregnant
women with diabetes mellitus, which was shown to
increase exercise behavior in the second trimester
and decrease glucose intake in the third trimester (18).
Nutrition education for pregnant women at weeks 6-10
is effective in improving pregnant women’s adherence
to food pyramid guidelines (19). A meta-analysis study
showed that telehealth was shown to improve the
quality of pregnant women by stopping smoking and
increasing breastfeeding, reducing the need for risky
services, improving the quality of delivery mothers
and fetuses delivered, and reducing the incidence of
preeclampsia in mothers with hypertension (20). The
screening and nutrition education application tool is
one of the innovations that can increase knowledge
and change the behavior of pregnant women to prevent
anemia complications. This screening and education
application is one of the solutions to overcome the high
cases of anemia in pregnant women in Indonesia.

DISCUSSION

Reducing maternal mortality is a global issue. SDGS has
a target of 70 deaths per 100,000 live births which can be
achieved with the cooperation of all sectors. The uneven
number of health workers, lack of access to health
services, and lack of education are factors in increasing
maternal mortality in Indonesia (16). Education will
increase the knowledge of pregnant women so that
their behaviour will change (17). Educational materials
for pregnant women that involve the concept of the
health belief model based on the literature are nutrition
education, prevention of anaemia, preeclampsia,
gestational diabetes, influenza vaccination, prevention
of urinary tract infections, and acceptance of COVID-19
vaccination (21). Previous literature studies have shown
that telehealth is beneficial for pregnant women as it
can improve antenatal care, adherence, knowledge, and
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labour readiness (22). Similar health apps for pregnant
women have previously been developed to prevent
stunting in babies (23). The nutrition screening and
education application tool is one of the innovations that
can increase knowledge and change the behaviour of
pregnant women in preventing anaemia complications.
Many applications have been developed to improve the
welfare of pregnant women, but nutrition applications
on anaemia prevention have never been developed.
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