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Abstract

Background: Early detection and screening of risk factors among pregnant
women are essential efforts to identify potential risks during pregnancy. The
impacts of these risks may include miscarriage, obstructed labor, antepartum
hemorrhage, stillbirth, pregnancy-related poisoning, premature birth, low birth
weight, and maternal mortality. Given the high incidence of risky pregnancies,
healthcare workers are unable to identify all cases individually. Therefore, the
involvement of the community in detecting pregnancy risks is crucial. A tool is
required to allow pregnant women or community members to independently
assess pregnancy risks, with results that can be accessed by healthcare workers
through the JIHP education application.

Objective: This study aimed to evaluate the knowledge and attitudes of pregnant
women after receiving education through the JIHP Android application.

Method: A quasi-experimental design was used for this study, with a sample of
100 pregnant women divided into two groups: the intervention group (who
received education through the JIHP Android application) and the control group
(who did not receive education via the ebumil application). Simple random
sampling was applied. The study variables were the knowledge and attitudes of
pregnant women, and data were collected using questionnaires on these two
aspects. The Wilcoxon test was used for data analysis.

Results: The findings indicated a significant increase in knowledge among the
intervention group, from a pre-test score of 81.10 (post 1) to 91.50 (post 2),
while the control group showed no increase, with scores of 45.75 (post 1) and
45.50 (post 2). Similarly, attitudes improved in the intervention group, with
scores rising from 79.40 (post 1) to 90.25 (post 2). In contrast, the control group
showed no change in attitudes, with scores of 45.80 (post 1) and 45.75 (post 2).
The Wilcoxon test yielded a p-value of 0.000, which is less than a = 0.05,
indicating a significant effect of the education provided through the JIHP
application on the knowledge and attitudes of pregnant women regarding risky
pregnancies.

Conclusion: The study concludes that education through the JIHP application
significantly influences the knowledge and attitudes of pregnant women about
high-risk pregnancies. Furthermore, there was a notable improvement in both
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Background

Early detection and screening for risk factors in all pregnant women is a proactive effort aimed at
identifying potential risks during pregnancy. High-risk pregnancy refers to a condition that can endanger
both maternal and fetal health. The impacts of high-risk pregnancies can include miscarriage, obstructed
labor, antepartum hemorrhage, stillbirth (Intra-Uterine Fetal Death), pregnancy-related poisoning,
premature birth, low birth weight, and maternal mortality. In 2021, maternal mortality rates in Indonesia
were 59.6%, with Southeast Sulawesi Province at 21.1% and Konawe Regency at 10%. The leading causes
of maternal death in Indonesia in 2021 included COVID-19 (2.982 cases), bleeding (1.330 cases), and
pregnancy-related hypertension (1.077 cases). Konawe Regency, which consists of islands and coastal
areas, faces frequent delays in healthcare delivery, especially referrals. This is due to strong reliance on
traditional care, limited utilization of healthcare facilities, and a subsequent increase in maternal mortality
rates.

An initial study conducted at the Soropia Health Center in Konawe Regency, which is located in a
coastal area, found that of 233 pregnant women, 101 (43.34%) had pregnancies with risk factors. Among
the 15 villages in Soropia District, the highest rates of high-risk pregnancies were in Bajoe and Mekar
villages, with 45 and 22 pregnant women at high risk, respectively (48.9%). Additionally, 43% of pregnant
women did not utilize available healthcare services for pregnancy check-ups. These data suggest a
significant risk of complications for both mothers and fetuses during pregnancy, childbirth, or postpartum
periods due to pregnancies with risk factors.

Given the high prevalence of high-risk pregnancies, it is challenging for healthcare workers to
identify each case individually. Therefore, the community's involvement in detecting pregnancy risks is
crucial. To address this, a tool is needed to enable pregnant women or community members to
independently assess pregnancy risks, with results accessible to the Konawe Health Office. The Jaga Ibu
Hamil Pesisir (JIHP) application was developed to address this need, with the primary goal of identifying
pregnancy risk status among women in Konawe Regency. While similar applications have been developed
in other regions, none exist in Southeast Sulawesi Province. Research on mobile smartphone-based self-
care applications for pregnant working women has shown promising results, increasing self-care practices
and promoting healthy lifestyle choices during pregnancy. The Jaga Ibu Hamil Pesisir application has the
advantage of being database-driven, where the data entered by pregnant women is directly uploaded to
the Konawe Health Office website, in coordination with the Konawe Communication and Informatics
Office (Dinkominfo), ensuring proper application and oversight. Additionally, the application provides
contact information for health centers and hospitals in the Soropia District area, as well as maternal and
infant health information. The purpose of this study is to assess the knowledge and attitudes of pregnant
women after receiving education through the JIHP Android application.

Method

Study Design
This research utilized a Research and Development (R&D) design with a descriptive and quasi-
experimental approach.

Setting
The study was conducted among pregnant women in the working area of the Soropia Health Center,
Konawe Regency, from April to July 2024.

Sample

The sample consisted of 100 pregnant women, divided into two groups: the intervention group (50
participants), who received education through the JIHP Android application, and the control group (50
participants), who did not receive education through the JIHP Android application. Simple random
sampling was used with the inclusion criteria of pregnant women living in the Soropia working area,
owning an Android-based smartphone, and being able to operate it. The selected respondents took a
pretest before receiving the application and were assisted by the researcher for one week. Posttests were
conducted twice: the first posttest was administered one month after the intervention, and the second
posttest was administered two months after the intervention.

Instrument

The instruments used in this study included two main components. First, a questionnaire assessing
knowledge and attitudes regarding high-risk pregnancies. The questionnaire included sections on
respondent characteristics, pregnancy history, and health status. It contained 20 questions assessing
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knowledge of high-risk pregnancies with true/false answer options (scores ranging from 0 to 20) and 20
questions assessing attitudes toward high-risk pregnancies using a Likert scale (strongly agree, agree,
uncertain, disagree, strongly disagree) with scores ranging from 0 to 100. The second instrument was the
JIHP Android application, which included respondent identity features, health history, past and current
pregnancy history, and educational content related to pregnancy, childbirth, postpartum care, and
newborn health.

Data Collection

Primary data were collected through direct face-to-face meetings with respondents in Konawe Regency
over the course of four months. The variables in this study included knowledge about high-risk
pregnancies, attitudes toward high-risk pregnancies, and the use of the JIHP Android application.

Data Analysis

Data analysis was conducted using both univariate and bivariate methods with SPSS Version 26.
Univariate analysis was used to describe the frequency and percentage distribution of variables, including
respondent characteristics (age, education, occupation, income, weight, height, upper arm circumference,
gravidity, number of children), knowledge of high-risk pregnancies, and attitudes about high-risk
pregnancies before and after the intervention. Bivariate analysis was used to assess the differences before
and after the intervention in both the control and intervention groups, in order to evaluate the effect of the
JIHP Android application (Jaga Ibu Hamil Pesisir) on the participants. The Wilcoxon statistical test was
applied to determine the significance of the changes, with a confidence level of 95% (a = 0.05).

Ethical Considerations
The study received ethical approval from the National Nani College of Health Sciences, with the ethical
approval recommendation number 1133 /STIKES-NH/KEPK/II1/2024.

Results

The results of the study include respondent characteristics, current pregnancy history, knowledge
of pregnant women regarding pregnancy care before and after the intervention, as well as the
independence of pregnant women in managing pregnancy care before and after the intervention.
Additionally, the study examines the average knowledge and attitudes of pregnant women before and
after the intervention. The results are presented in the following table:

Table 1 Frequency Distribution of Pregnant Women's Characteristics

Group Group pr
Characteristic of Respondent Intervention Control
n % n %
Age (years) 0.741
<20 10 20.0 11 22.0
20-35 26 52.0 28 56.0
>35 14 28.0 11 22.0
Education level 0.817
Elementary 9 18.0 10 20.0
Junior school 8 16.0 7 14.0
Senior high school 24 48.0 25 50.0
Graduate 9 18.0 8 16.0
Occupation 0.649
Working 18 36.0 21 42.0
Nor working 32 64.0 29 58.0
Income 0.684
= regional minimum wage 20 40.0 21 42.0
< regional minimum wage 30 60.0 29 58.0

Table 1 shows that the majority of respondents in both the intervention and control groups were
aged 20-35 years, with 26 individuals (52.0%) in the intervention group and 28 individuals (56.0%) in the
control group. The most common level of education among respondents in both groups was high school,
with 24 individuals (48.0%) in the intervention group and 25 individuals (50.0%) in the control group. In
terms of occupation, the majority of respondents in both groups were unemployed, with 32 individuals
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(64.0%) in the intervention group and 29 individuals (58.0%) in the control group. Regarding income, the
majority of respondents in both groups had an income below the regional minimum wage (UMR), with 30
individuals (60.0%) in the intervention group and 29 individuals (58.0%) in the control group.
The table also indicates that the p-value is greater than 0.05 for the variables of age, education,
occupation, and income, suggesting that the characteristics of the respondents are homogeneous across
both groups.

Table 2 Frequency Distribution of Current Pregnancy History

Group Group p
Characteristic of respondent Intervention Control
n % n %
Weight 0.715
Weight According to Gestational Age 22 44.0 21 42.0
Weight Not According to Gestational Age 28 56.0 29 58.0
Height 0.574
2145 cm 35 70.0 27 78.3
<145 cm 15 30.0 13 21.7
Upper Arm Circumference 0.721
<23.5cm 31 62.0 29 58.0
223.5cm 19 38.0 21 42.0
Graviditas 0.810
Primipara 20 40.0 23 46.0
Multipara 15 30.0 18 36.0
Grande Multipara 10 20.0 9 18.0
Number of children 0.868
0 14 28.0 13 26.0
1 8 16.0 10 20.0
2 9 18.0 11 22.0
3 8 16.0 6 12.0
24 11 22.0 6 12.0

Table 2 shows that the majority of respondents in both the intervention and control groups had a
weight that did not match their gestational age, with 28 individuals (56.0%) in the intervention group and
29 individuals (58.0%) in the control group. Regarding height, the majority of respondents in both groups
were 2145 cm, with 35 individuals (70.0%) in the intervention group and 27 individuals (78.3%) in the
control group. For the upper arm circumference (MUAC), the majority of respondents in both groups had a
circumference of <23.5 cm, with 31 individuals (62.0%) in the intervention group and 29 individuals
(58.0%) in the control group.

Regarding gravidity, the most common category in both groups was primipara, with 20
individuals (40.0%) in the intervention group and 29 individuals (46.0%) in the control group. The largest
number of respondents had no children, with 14 individuals (28.0%) in the intervention group and 13
individuals (26.0%) in the control group. The table also indicates that the p-value is greater than 0.05 for
all variables—weight, height, upper arm circumference, gravidity, and number of children—suggesting
that the respondents’ current pregnancy history is homogeneous across both groups.

Table 3 Knowledge of Pregnant Women Before and After Intervention

Group Group p
Knowledge of respondent Intervention Control
n % n %
Pre Intervention 0.561
Good 9 18.0 11 22.0
Enough 10 20.0 13 26.0
Less 31 62.0 26 52.0
Post 1 Intervention 0.000
Good 21 42.0 11 22.0
Enough 20 40.0 13 26.0
Less 9 18.0 26 52.0
Post 2 Intervention 0.000
Good 41 82.0 14 28.0
Enough 5 10.0 13 26.0
Less 4 8.0 23 46.0
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Table 3 shows an increase in the number of respondents with good knowledge in the intervention
group compared to the control group. Knowledge in the intervention group improved from post-test 1 and
continued to increase at post-test 2. In contrast, the control group showed no improvement in good
knowledge at post-test 1, and only a slight increase in good knowledge was observed at post-test 2. Before
the intervention, the majority of respondents in both groups had poor knowledge, with 31 individuals
(62.0%) in the intervention group and 26 individuals (52.0%) in the control group. After one month of
intervention (post-test 1), the majority of respondents in the intervention group demonstrated good
knowledge, with 21 individuals (42.0%), while the control group had the majority of respondents in the
poor knowledge category, with 26 individuals (52.0%). After two months of intervention (post-test 2), the
majority of respondents in the intervention group displayed good knowledge, with 41 individuals
(82.0%), while the control group still had a higher proportion of respondents with poor knowledge, with
23 individuals (46.0%). The table also shows that the p-value is smaller than 0.05 for both post-test 1 and
post-test 2, indicating that the intervention significantly increased respondents' knowledge.

Table 4 Knowledge of Husbands Before and After Intervention

Group Group P
Knowledge Intervention Control
n % n %
Pre Intervensi 0.642
Good 5 10.0 6 12.0
Enough 9 18.0 7 14.0
Less 36 72.0 37 74.0
Post 1 Intervensi 0.000
Good 28 56.0 7 14.0
Enough 15 30.0 7 14.0
Less 7 14.0 36 72.0
Post 2 Intervensi 0.000
Good 42 84.0 7 14.0
Enough 5 10.0 8 16.0
Less 3 6.0 35 70.0

Table 4 shows an increase in the number of respondents with good knowledge in the intervention
group compared to the control group. Knowledge in the intervention group improved from post-test 1 and
continued to increase at post-test 2. In contrast, the control group showed no increase in good knowledge
at post-test 1, and only a slight improvement was observed at post-test 2. Before the intervention, the
majority of respondents in both groups had poor knowledge, with 36 individuals (72.0%) in the
intervention group and 37 individuals (74.0%) in the control group. After one month of intervention
(post-test 1), the majority of respondents in the intervention group demonstrated good knowledge, with
28 individuals (56.0%), while the control group continued to have predominantly poor knowledge, with
36 individuals (72.0%) in the poor knowledge category. After two months of intervention (post-test 2),
the majority of respondents in the intervention group displayed good knowledge, with 42 individuals
(84.0%), while the control group still had a higher proportion of respondents in the poor knowledge
category, with 35 individuals (70.0%). The table also shows that the p-value is smaller than 0.05 for both
post-test 1 and post-test 2, indicating that the intervention significantly improved respondents'
knowledge.

Table 5 Attitudes of Pregnant Women Before and After Intervention

Group Group
Attitude Intervention Control 4
n % n %

Pre Intervention 0.714
Positive 20 40.0 22 44.0
Negatif 30 60.0 28 56.0

Post 1 Intervention 0.021
Positive 36 72.0 22 44.0
Negatif 14 28.0 28 56.0

Post 2 Intervention 0.000
Positive 45 90.0 25 50.0
Negatif 5 10.0 25 50.
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Table 5 shows an increase in positive attitudes among respondents who received the intervention
compared to the control group. In the intervention group, the improvement in attitudes began at post-test
1 and continued to increase at post-test 2. In contrast, the control group did not show an increase in
positive attitudes at post-test 1, but a slight improvement was observed at post-test 2. Before the
intervention, the majority of respondents in both groups exhibited negative attitudes, with 30 individuals
(60.0%) in the intervention group and 28 individuals (56.0%) in the control group. After one month of
intervention (post-test 1), the majority of respondents in the intervention group showed positive
attitudes, with 36 individuals (72.0%), while the control group remained predominantly negative, with 28
individuals (56.0%) still exhibiting negative attitudes. After two months of intervention (post-test 2), the
majority of respondents in the intervention group demonstrated positive attitudes, with 45 individuals
(90.0%), while the control group showed a higher proportion of negative attitudes, with 25 individuals
(50.0%). The table further indicates that the p-value is smaller than 0.05 for both post-test 1 and post-test
2, indicating that the intervention significantly influenced the improvement in respondents'
independence.

Table 6 Attitudes of Husbands Before and After Intervention

Group Group
Attitude Intervention Control P
n % n %
Pre Intervention 0.671
Positive 13 26.0 12 24.0
Negatif 37 74.0 38 76.0
Post 1 Intervention 0.000
Positive 35 70.0 13 26.0
Negatif 15 30. 37 74.0
Post 2 Intervention 0.000
Positive 46 92.0 14 30.0
Negatif 4 8.0 36 70.0

Table 6 shows a noticeable increase in positive attitudes among respondents who received the
intervention, compared to the control group. The increase in the intervention group's attitudes began at
post-test 1 and continued to improve at post-test 2. In contrast, the control group did not show any
significant change in positive attitudes at post-test 1, with only a slight improvement observed at post-test
2. Prior to the intervention, the majority of respondents in both groups exhibited negative attitudes, with
37 individuals (74.0%) in the intervention group and 38 individuals (76.0%) in the control group. After
one month of intervention (post-test 1), the majority of respondents in the intervention group displayed a
positive attitude, with 35 individuals (70.0%), while the control group remained predominantly negative,
with 37 individuals (74.0%) still showing negative attitudes. After two months of intervention (post-test
2), the majority of respondents in the intervention group exhibited a positive attitude, with 46 individuals
(92.0%), whereas the control group continued to show a higher proportion of negative attitudes, with 36
individuals (70.0%). The table further indicates that the p-value is less than 0.05 for both post-test 1 and
post-test 2, confirming that the intervention significantly affected the improvement in respondents’
attitudes.

Table 7 Average Knowledge and Attitudes of Pregnant Women in Post 1 and Post 2 in the Intervention
Group and Control Group

Variable Group N Post Post SDPost SDPost Sig p value
1 2 1 2
Mean Mean
Knowledge Intervention 50 81.10 91.50 12.7211 2.5767 0.000 0.000
Control 50 45.75 45.50 13.2142 15.7561 0.003 0.000
Attitude Intervention 50 79.40 90.25 89421 27236 0.000 0.000
Control 50 4580 45.75 154012 16.7198 0.000 0.000

Table 7 shows a significant increase in knowledge in the intervention group compared to the
control group. Specifically, in post-test 1, the intervention group scored 81.10, while the control group
scored 45.75. In post-test 2, the intervention group increased to 91.50, while the control group remained
relatively unchanged at 45.50. These data suggest that the online application had a more immediate
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impact in enhancing respondents’ knowledge. Additionally, Table 7 reveals a notable difference in the
average increase in attitudes between the intervention and control groups. In post-test 1, the intervention
group had a score of 79.40, while the control group scored 45.80. By post-test 2, the intervention group
increased to 90.25, compared to 45.75 for the control group. This indicates that the online application also
had a quicker effect on improving respondents’ attitudes. The results of the Mann-Whitney test, with a p-
value < 0.05, clearly demonstrate that the provision of the high-risk pregnancy application and leaflets in
the intervention group had a significant influence compared to the control group.

Discussion

The results of the analysis revealed a significant improvement in the knowledge of both mothers
and their husbands regarding the detection of high-risk pregnancies, as evidenced by the increase in pre-
test and post-test scores following the educational intervention using the Android-based Pregnancy
Information Application. This finding highlights the potential of digital health tools as a viable alternative
for women to access crucial information about high-risk pregnancies, particularly in environments where
access to traditional healthcare may be limited. Knowledge acquisition is a fundamental process that
stimulates attitude and motivation, and in the context of pregnancy, it plays a pivotal role in ensuring
better maternal and fetal health outcomes.

Knowledge itself is a stimulus that is absorbed by an individual through their senses, which
subsequently triggers cognitive, affective, and motivational responses. Among the five senses, sight is the
most dominant in transmitting knowledge to the human brain, particularly when it comes to visual
learning materials. In the case of pregnancy care, a lack of knowledge or awareness about potential risks
associated with pregnancy and childbirth can serve as a significant barrier for expectant mothers. In many
cases, insufficient support from the pregnant woman'’s family, including the husband, further exacerbates
this challenge. Consequently, women may lack the necessary resources and attention required to address
the various needs and risks that accompany pregnancy.

To address this knowledge gap, educational interventions that are designed to deliver essential
information about pregnancy care and high-risk pregnancies are necessary. One such intervention
involves the use of application-based platforms, which can efficiently deliver educational content. The
introduction of the Android-based Pregnancy Information Application, specifically the E-JIHP application,
has proven to be an effective tool for improving knowledge and encouraging better health practices
during pregnancy. Through this application, pregnant women can access essential information that helps
them understand the risks associated with pregnancy and how to manage them effectively.

Health education plays a critical role in fostering maternal knowledge, particularly regarding
high-risk pregnancies. The use of engaging and interactive media, such as mobile applications, can
significantly enhance the learning experience, ensuring that the information is not only accessible but also
retained. The positive effects of this intervention are evident in the significant increase in knowledge
observed among the study participants, which, in turn, contributed to a change in their attitudes toward
pregnancy care. When pregnant women are equipped with knowledge, they are more likely to develop a
supportive attitude toward their health, leading to a more proactive approach in detecting and managing
high-risk pregnancies.

The E-JIHP application has shown that technology can play a crucial role in improving maternal
health by providing women with the tools to monitor their pregnancy independently. This empowerment
enables pregnant women to become more involved in their own health care, even in the face of busy
lifestyles or limited access to healthcare facilities. One of the key advantages of the E-JIHP application is its
ability to offer women the flexibility to access information and health services at their convenience,
without the need to visit a healthcare facility in person. This is particularly beneficial in rural or
underserved areas, where healthcare resources may be scarce.

In addition to the application’s educational components, the inclusion of online or web-based
consultation facilities further supports pregnant women in managing their health. These consultation
services allow users to seek professional medical advice remotely, which is particularly useful for women
who may not have immediate access to healthcare professionals. This feature also enables pregnant
women to address any concerns or queries about their pregnancy at any stage, promoting early detection
and timely intervention for high-risk pregnancies. The results of the study indicate that the application not
only increased the knowledge of pregnant women but also contributed to a positive shift in their attitudes
toward pregnancy care. This shift in attitude is vital, as it fosters a greater sense of responsibility and
awareness regarding the risks associated with pregnancy. Furthermore, it enables women to take
proactive steps in seeking medical care when necessary, thereby improving maternal and fetal outcomes.
The educational intervention provided through the E-JIHP application has demonstrated its potential to
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create lasting changes in health behavior by making health information more accessible and
understandable to pregnant women.

The use of the E-JIHP Android-based application for education about high-risk pregnancies has
shown significant promise in improving both knowledge and attitudes among pregnant women and their
families. This digital intervention offers an innovative solution to the challenges faced by expectant
mothers, particularly those in remote areas, by providing them with the tools they need to monitor and
manage their pregnancy independently. As the results suggest, this approach not only enhances maternal
knowledge but also empowers women to take charge of their health, ultimately leading to better health
outcomes for both mothers and their babies. The integration of technology into maternal health education
can serve as a critical step toward reducing maternal morbidity and mortality rates, particularly in regions
with limited healthcare infrastructure.

Conclusion

The provision of different interventions in each group in this study demonstrated the impact of the JIHP
application on increasing the knowledge and attitudes of pregnant women regarding high-risk
pregnancies. This was statistically proven through the Wilcoxon test, which yielded a p-value of 0.000 (< a
= 0.05). The group that received education through the JIHP application showed a significant increase in
knowledge, with post-test scores of 81.10 (post 1) and 91.50 (post 2), compared to the control group,
which showed no notable change in knowledge, with post-test scores of 45.75 (post 1) and 45.50 (post 2).
Similarly, there was an improvement in attitudes in the intervention group, with scores rising from 79.40
(post 1) to 90.25 (post 2), while the control group exhibited no significant change in attitudes, with scores
of 45.80 (post 1) and 45.75 (post 2). These results, supported by the Wilcoxon statistical test (p-value =
0.000, < a = 0.05), indicate that the education provided through the JIHP application significantly
influenced the knowledge and attitudes of pregnant women toward high-risk pregnancies.
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