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1. INTRODUCTION

The health of pregnant women is an important aspect in maintaining human life, because the health condition
of the mother during pregnancy has a major impact on fetal development, healthy birth, and post-natal maternal well-
being.(Kasmiati, 2023). Adequate and balanced nutrition is a key element in maintaining the health of pregnant women
and optimal fetal growth. However, there are big challenges in providing appropriate nutritional information to
pregnant women, especially with the various factors that influence their eating patterns, such as food preferences,
access to information, and daily lifestyle.(Dewi Mey LM, Rita Ridayani, Neny San AS, Jusuf Kritianto, 2020).

Pregnancy is fertilization or union of spermatozoa and ovum and is followed by nidation or implantation.
Efforts to provide health services for pregnant women are realized through the provision of antenatal
services(Cunningham, FG, Leveno, KJ, Bloom, SL, Dashe, JS, Hoffman, BL, Casey, BM, & Spong, 2018).
Improvement efforts needed to overcome stunting include efforts to prevent and reduce direct disturbances (specific
nutrition interventions) and efforts to prevent and reduce indirect disturbances (sensitive nutrition
interventions).(Ekayanthi & Suryani, 2019). Pregnant mothers must have sufficient nutrition because the nutrition they
get will be used for themselves and their fetus(Dewi Sri Sumardilah, Mindo Lupiana, 2021). A mother who does not
have or is malnourished during pregnancy will cause the baby she is carrying to suffer from malnutrition. If this
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continues and is not addressed immediately, the baby will be born with a low birth weight (under 2500 grams), whereas
for mothers who are malnourished, as long as they breastfeed they produce little breast milk.(Edyta Suliga, 2015).

Malnutrition is the cause of maternal and child death. One population that is very vulnerable to nutritional
problems is pregnant women(Saragih et al., 2007). Based on data obtained from the Tanjungpinang City Health Service
in 2021, there were 4,451 pregnant women spread across 7 working areas of the Tanjungpinang City Health Center.
Tanjungpinang is one of the health centers that targets pregnant women the most with 1,001 pregnant women, of which
there are still pregnant women with Chronic Energy Deficiency (CED) and Anemia. Chronic energy deficiency (KEK)
can have a negative impact on the mother and fetus. Malnutrition in pregnant women can affect the growth process of
the fetus and cause miscarriage, abortion, stillbirth, neonatal death, congenital defects, anemia in babies, and birth with
low birth weight (LBW).

Previous studies have highlighted the problem of inadequate nutritional knowledge among pregnant women
and poor nutritional practices during pregnancy. In addition, there are still groups of pregnant women who may not
have easy access to comprehensive nutrition resources, such as nutrition guidebooks or consultations with nutritionists.
In today's digital era, smartphone-based application technology has become an increasingly popular solution for
disseminating health information(Anyasor Chiamaka Ogechi, 2017; Republic of Indonesia, 2020).

Digital health services are present in society, with a variety of service options according to people's
preferences and health needs(Indriyanti, ER, & Wibowo, 2020). One of them, through mobile-based health services,
has the potential and benefit of increasing antenatal care practices in a positive way in influencing the behavior of
pregnant women(Indriyanti, ER, & Wibowo, 2020). Android is a mobile operating system that is growing rapidly on
smartphones today, supporting the development of new application ideas and innovations to add system
functionality(Sarumaha, VD, Agustin, F., Tanjung et al., 2020).In this context, the Electronic Food for Pregnancy (E-
FoCy) application emerged as an effort to provide easy and fast access to relevant nutritional information for pregnant
women. This application is specifically designed to help pregnant women understand their nutritional needs during
pregnancy, provide healthy meal plans, and provide important food consumption reminders. However, further research
is still needed to evaluate the effectiveness of E-FoCy in influencing the nutritional behavior of pregnant women.

Therefore, this study aims to investigate and analyze the effect of the E-FoCy application on the nutritional
behavior of pregnant women. Through this research, it is hoped that scientific evidence can be found that supports the
positive contribution of this application to changes in the nutritional behavior of pregnant women. The results of this
research will provide valuable insight into the potential application of technology in improving the understanding and
practice of nutrition for pregnant women, as well as contributing to efforts to prevent pregnancy complications and
healthy births.

2. METHODS

This research method is quantitative research with a quasi-experimental design (Quasi Experimental) with a
one group pre test and post test design. The samples taken in this study were all 30 preghant women in the second
trimester who had their womb checked at the Bugis Village Community Health Center. This research design uses a
pretest before being given treatment, so the results will be more accurate because they can compare the conditions
before and after being given treatment, namely to assess the effect of the Electronic Food For Pregnancy (E-FoCy)
application on the nutritional behavior of pregnant women. This research was conducted in Bugis Village in March-
October 2023.

In the early stages, pregnant women were interviewed using SQ-FFQ, Pre-Test Behavioral Observation and
their weight and LILa were weighed to assess the nutritional status of pregnant women before being given education
using the Electronic Food For Pregnancy (E-FoCy) application. After that, pregnant women were given interventions
regarding pregnant women's nutrition using the Electronic Food For Pregnancy (E-FoCy) application. The final stage
was carried out after 2 weeks of using the Electronic Food For Pregnancy (E-FoCy) application. Post-closed behavioral
observation was carried out. The research design model was as follows:

01 X 02
Information:
01 : Pre-Test
02 :Post Test
X : The treatment provided is in the form of an Electronic Food Pregnancy (E-FoCy) application.
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3. FINDING AND DISCUSSION

The Electronic Food Pregnancy (E-FoCy) application is an Android-based nutritional education application.
E-FoCy contains information about balanced nutrition for pregnant women which aims to increase mothers' knowledge
about the importance of food intake during pregnancy and prevent problems during pregnancy and post-pregnancy.
This research is the initial stage in understanding the impact of the E-FoCy application on the nutritional behavior of
pregnant women.

Data collection for this research was carried out from September to October 2023 on 30 pregnant women who
were divided into 2 groups, namely the control group and the intervention group. Each pregnant woman in both groups
was given a questionnaire (pretest) which contained pregnant women's knowledge about nutrition during pregnancy.
Pregnant women in the control group were given counseling in the form of health information through the KIA book
they owned. Pregnant women in the intervention group were given the E-FoCy application to use for 3 weeks. All
features available in this application have been tried and used by respondents in the intervention group. Knowledge of
pregnant women (posttest) was measured again in both groups. The data obtained is then processed and tested
univariately and bivariately.

Midwifery Ante-Natal Care (ANC) is a method used to provide care during pregnancy and prepare for a
comfortable birth with the aim of the mother and baby being born in good health.(Ni Wayan Sutarmi, DA Mirah
Ardrini, DP . Duarsa, 2022). ANC treatment during pregnancy is carried out to monitor the pregnancy condition of the
mother and fetus and prepare the mother physically and psychologically to face childbirth(Huberty et al., 2020).
Pregnancy is the most important period for fetal growth. One of the factors influencing the success of a pregnancy is
nutritional status(Kadir, 2019). Insufficient nutritional intake in pregnant women can cause Chronic Energy Deficiency
(CED). Chronic Energy Deficiency is a condition where a person suffers from a long or chronic lack of intake or food
which can result in health problems(Kuspriyanto, 2016).

a. Respondent Characteristics
In this study, the characteristics of respondents were seen from age, income, education, LILA, BMI and
Gestational Age because they were considered to have the most influence on the nutritional status and nutritional
behavior of pregnant women. From the research results, most pregnant women were aged 19-35 years.

Table 1
Respondent Characteristics
Characteristics rquency (n=30) percentage(%6)
Age
<19 years old 1 25
19-35 years old 21 52.5
>35 years 8 20
Income
Low 23 75
Tall 7 5
Education
elementary school 0 0
JUNIOR HIGH SCHOOL 3 7.5
SENIOR HIGH SCHOOL 23 57.5
PT 4 10
LILA
Normal 30 100
SEZ 0 0
BMI
18.5-25 30 100
<18.5 or >25 0 0
Gestational Age
Trimester 1 2 5
Trimester 2 17 42.5
Trimester 3 11 2715

Table 1 above describes the characteristics of respondents in terms of age, income, education, LILA, BMI
and gestational age. Most of the pregnant women were aged 19-35 years as many as 21 people (52.5%) and most
of them were high school graduates as many as 23 people (57.5%). Most of the respondents had low income, 23
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people (75%). Regarding pregnancy conditions, the majority of respondents are currently in the second trimester
of pregnancy, namely 17 people (42.5%) and all pregnant women have LILA and BMI within normal limits
(100%).

Based on the results of research by Teguh (2018), it is known that age influences the incidence of chronic
energy deficiency in pregnant women. The chance of pregnant women aged less than 20 years or more than 35
years suffering from chronic energy deficiency is 7.6 times higher than pregnant women aged between 20 years
and 35 years.(Teguh et al., 2019). Most of the respondent graduates have a high school education which can be
categorized as higher education. The results above show that mothers have more or less knowledge compared to
mothers with good knowledge. In this case it will depend on the extent of the influence of the level of education
so that it can instill a positive and broad view regarding the importance of nutritious food on health. (Ernawati,
2018). This is because education is one of the factors that influences knowledge besides age, according to
Soekanto (2007), the higher a person's education, the better their perspective on themselves and their
environment.(Fitria & Ariva, 2018). The higher a person’s level of education, the easier it is to receive information
and the more knowledge they have(Ainiyah et al., 2020). A higher level of education will make it easier for a
person or community to absorb information and implement it in daily behavior and lifestyle, especially in terms
of health and nutrition. The mother's education level greatly influences the family's health status.

Most of the respondents have low income. This greatly influences the nutritional behavior of pregnant
women. A family's ability to buy nutritious food is influenced by the level of family income. A high income
makes it possible to meet the food needs of all family members. On the other hand, low income levels result in a
lack of family food purchasing power(Tahir, 2021). If food purchasing power is low, it causes the nutritional
needs of toddlers to be inadequate(Sitanggang & Nasution, 2013).

Regarding pregnancy conditions, the majority of respondents currently have LILA and BMI within normal
limits. Upper arm circumference (LiLA) has been used as a proxy indicator for the risk of chronic energy
deficiency (KEK) for pregnant women in Indonesia because there is no data on pre-pregnancy weight for the
majority of pregnant women. So far, the LiLA threshold used is 23.5 cm. This study aims to test the validity of
LiLA on body mass index (BMI), which is a better indicator for determining the nutritional status of adult
women.(Harjanti & Ninik, 2016).

b. Analysis of Different Knowledge Tests of Pregnant Women in Groups

The mean difference test in the control group and intervention group was carried out first to test the
normality of the data using the Kolmogorov-Smirnov test with the result p value=0.000 (P<0.000) which means
the data is not normally distributed. Based on the results of the data normality test, the hypothesis test that will
be used is the Wilcoxon test for differences within groups and the Mann Whitney test for differences between
groups as shown in the following table:

Table 2
Analysis of Different Knowledge Tests of Pregnant Women in Groups

Control Intervention
Pre Test Post Test Pre Test Post Test
Mean (SD) 72.33 (13.05) 72.67 (14.61) 73.67 (9.99) 83.33 (9.94)
Median 80 80 80 90
Range 40-90 40-90 50-90 60-100
P value 0.655 0,000

Table 2 shows that the average pre-test score in the control group was 72.33 with a standard deviation
of 13.05, while the average post-test score was 72.67 with a standard deviation of 14.61 and an average increase
of 0.34. The mean pre test score in the intervention group (Using the E-FoCy Application) was 73.67 with a
standard deviation of 9.999. The average post test score increased to 83.33 with a standard deviation of 9.94 and
an average increase of 9.66.

The results of knowledge analysis in the control group using the Wilcoxon test showed a p-value of
0.655 (p<0.05), which means that there was no significant difference in knowledge scores in the pre-test and post-
test in the group that did not use the E-FoCy Android application. The results of knowledge analysis in the
intervention group using the Wilcoxon test, obtained a p-value of 0.000 (p<0.05). So from this test it can be
concluded that there is a significant difference in knowledge between before and after using the E-FoCy
Application.

c. Analysis of Tests of Differences in Knowledge of Pregnant Women Between Groups

Measuring the difference in mean pre-test and post-test knowledge between groups was carried out

using the Mann Whitney test to produce the following values:
Table 3
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Analysis of Different Knowledge Tests of Pregnant Women in Groups

Pre Test Post Test
Control Intervention Control Intervention
Mean (SD) | 72.33 (13.05) | 73.67 (9.99) 72.67 (14.61) | 83.33(9.94)
Median 80 80 80 90
Range 40-90 50-90 40-90 60-100
P value 0.867 0,000

The results of the pre-test knowledge analysis between the control group and the intervention group
showed a p-value of 0.867 (p<0.05), which means that there was no significant difference in the pre-test
knowledge score between the control group and the intervention group. The results of the post test analysis of
knowledge between the control group and the intervention group showed a p-value of 0.000 (p<0.05). So from
this test it can be concluded that there is a significant difference in the post test knowledge scores between the
group that was only given counseling and the group that used the E-FoCy application.

There was a significant increase in knowledge from the pre and post test results. However, in the
intervention group the increase was higher than in the control group. This is in accordance with Hidayatul's theory
(2020) that knowledge is a process of using the five senses that a person carries out on certain objects to produce
skills.(Ainiyah et al., 2020). Knowledge can form certain beliefs, so that someone behaves in accordance with
those beliefs. Aspects of nutritional knowledge include food and nutrition (understanding, types, functions,
sources, consequences of deficiencies).

This is also in line with research related to the influence of the e-KIE application on the knowledge of
pregnant women conducted by Susilawati et al., (2021), that internet-based communication, information and
education media help pregnant women increase their knowledge.The use of media in health education aims to
raise attention to a problem and remind the information conveyed in order to cause changes in knowledge.
Therefore, in the current millennial era, electronic media is the right choice to balance the level of need to change
the level of knowledge for the better to obtain all the information needed.

d. Analysis of different tests of attitudes and behavior of pregnant women between groups
From the research results, it was found that there were significant differences in attitudes and behavior
between pregnant women who were given intervention using the E-FOCY application and those who were only
given counseling from the KIA book. There was a significant increase in knowledge from the pre and post test
results (pvalue 0.000). However, in the intervention group the increase was higher than in the control group.

Table 4
Analysis of Differential Tests of Attitudes and Behavior of Pregnant Women in Groups
Variable Group Android Application Group Control p value
(Mean) (Mean)

pre post
Behavior 87.89 74.75 0.0400  0.003
Maternal Nutrition
Mother’s attitude towards 88.70 85.76 0.051| 0,000
nutrition

Based on the results of table 4, the results show a significant comparison of nutritional behavior and maternal
attitudes between the Android application group and the control group. Pregnant women who do not have sufficient
knowledge about pregnancy often experience problems during pregnancy. Pregnant women's knowledge also
influences their attitudes and behavior in maintaining pregnancy. This is in accordance with the opinion of
Notoatmodjo (2014) that information is one of the external factors in gaining a person's knowledge. An individual's
knowledge greatly influences their health attitudes and behavior every day. Aspects of nutritional knowledge include
food and nutrition (understanding, types, functions, sources, consequences of deficiencies). Lack of nutritional
knowledge results in reduced application of information in daily life and is one of the causes of nutritional
disorders(Notoadmodjo, 2014)

4. CONCLUSION

The results of the pre-test knowledge analysis between the control group and the intervention group showed
a p-value of 0.867 (p<0.05), which means that there was no significant difference in the pre-test knowledge score
between the control group and the intervention group. The results of the posttest analysis of knowledge between the
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control group and the intervention group showed a p-value of 0.000 (p<0.05). However, from the research results it
was found that there were significant differences in attitudes and behavior between pregnant women who were given
intervention using the E-FOCY application and those who were only given counseling from the KIA book. There was
a significant increase in knowledge from the pre and post test results (p-value 0.000). However, in the intervention
group the increase was higher than in the control group. Furthermore, further research may be needed to measure the
long-term impact of this application on the health of pregnant women and the well-being of the unborn baby. This data
will help in improving and optimizing the E-FoCy application and improving maternal health care.
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