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Abstract---Pregnant women are a very vulnerable group to nutritional problems. The lack of knowledge, attitude,
and behavior towards nutrition is the main cause of KEK (chronic energy deficiency) in pregnant women. The
purpose of this study was to design an android-based application based on a needs analysis to improve nutritional
knowledge and attitudes of pregnant women about KEK. The research method was qualitative research, while the
design used a combined method between Research and Development (R&D) and Pre-Experiment methods with one
group pre-test and post-test designs. The results of the data analysis showed that the knowledge, attitudes, and
behavior of pregnant women increased by 72%, 78%, and 39%, respectively. The p-value of the McNemar test
results for the variables of knowledge, attitude, and behavior was 0.000 <o. (0.05), indicating there were differences
in the knowledge, attitude, and behavior of pregnant women before and after using the application (p <a). It was
concluded that nutrition education with Android-based application media influenced the knowledge, attitudes, and
behavior of pregnant women, that is, to increase the knowledge, attitudes, and behavior of pregnant women about
KEK in Meo — Meo Public Health center, Baubau City.
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Introduction

Chronic Energy Shortage (KEK) is one of the health problems in the world, especially in developing countries.
Chronic Energy Deficiency occurs when the intake of energy, protein, or even both is not sufficient for the body's
needs. Chronic Energy Deficiency affects many women of childbearing age (WUS) aged 15-45 years. Chronic
energy deficiency can also affect pregnant women who have risk factors for KEK (Farida et al., 2020). Based on
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WHO data in 2016, the prevalence of KEK in pregnancy globally is 35-37%, where the highest rate is in the third
trimester compared to the first and second trimesters of pregnancy. WHO noted that 40% of maternal deaths in
developing countries are related to KEK (Erlinawati & Masturo, 2018).

In Indonesia, the nutritional intake of pregnant women is concerning as well, where the proportion of pregnant
women with an energy sufficiency level of less than 70%, the energy adequacy rate (AKE) was slightly higher in
rural areas than in urban areas, namely 52.9% compared to 51.5%. Meanwhile, the proportion of pregnant women
with a protein adequacy level of less than 80%, the protein adequacy rate (AKP) was also higher in rural areas
compared to urban areas, namely 55.7% compared to 49.6%. (Ministry of Health, 2017). Similar data is shown by
the Indonesian Basic Health Research in 2016, showing the prevalence of chronic energy deficiency in pregnant
women (KEK) at the national level as much as 16.2%. According to the 2017 Nutritional Status Monitoring (PSG)
survey, the percentage of pregnant women with a risk of KEK is 14.8% (Ministry of Health, 2017; Agustian, 2010;
Andriani, 2015; Kartikasari et al., 2013).

Meanwhile, data for pregnant women who experienced KEK obtained at the Baubau City Health Office in 2019
showed that out of 3516 pregnant women who came to have their pregnancy checked, there were 475 or 16.28% of
pregnant women who experienced chronic energy deficiency (KEK). Meanwhile, data from Meo-Meo Health Center
in Baubau City in 2019, which was intended as the location of the author's research, showed that of the 367 pregnant
women who came to have their pregnancy checked, there were 53 pregnant women or 14.44% experiencing KEK.

Theoretically, chronic energy deficiency (KEK) in pregnant women is caused by several factors, both direct
causes and indirect causes. The direct causes are insufficient nutritional consumption and infectious diseases, while
the indirect causes are insufficient food supply, education level, the prevalence of not working mothers, economic
status, and mother's lack of knowledge and attitudes about nutrition during pregnancy, which greatly affect the
fulfillment of mother's nutrition every day (Sungurtekin et al., 2004; Wild et al., 2010).

In connection with this problem, nutrition education efforts are very well provided, as a form of approach carried
out in nutrition care to help individuals so that they gain better knowledge about the nutrition needed, nutritional
problems faced, how to solve problems and to choose the most suitable solution (Suryani & Ardian, 2020). For
examples, Zaki & Sari (2019) in his research "Social Media-Based Nutrition Education, Increasing Knowledge and
Protein Energy Intake with Chronic Energy Deficiency (KEK)" showed that giving nutrition education interventions
8 times for 2 weeks resulted in a 74.1% increased knowledge in urban and in rural groups 85.7%, as well as an
increase in the average energy intake in urban and rural groups (Farida et al., 2020; Sabilla et al., 2020; Krisdiani et
al., 2020). Yulianasari et al., (2019) on "The Effect of Nutrition Education with Booklet Media on Changes in
Adolescent Behavior Related to the Prevention of Chronic Energy Deficiency" found that nutrition education using
booklet media was quite effective in increasing adolescent knowledge, practices, and attitudes.

The implementation of counseling, information, and education (IEC) that has been taking place in health services
has been quite good, as shown by Tempali & Sumiaty (2019) on “The Role of Midwives Education in Preventing
Chronic Energy Deficiency (KEK) in Pregnant Women in Central Sulawesi Province" whose results showed that
there is a positive relationship between the role of midwife education and the prevention of chronic energy
deficiency (KEK) in pregnant women in Central Sulawesi province. However, such studies in which their
interventions were conducted by midwives have prominent limitations, namely that midwives as extension agents
have limited time to provide education so that the information received by pregnant women is also limited.
Therefore, it is necessary to develop nutrition education methods for pregnant women that are more effective,
practical, and following the needs of pregnant women (Bath et al., 2013; Garshashi & Zadeh, 2005).

In that regard, the development of technology is expected to be able to facilitate health services for all needs as
well as the spread of health information and knowledge quickly (Hayurani et al., 2019). And in concern with that,
android-based applications can provide information more quickly and can be used and accessed anytime and
anywhere (Sayekti et al., 2020).

Research conducted by Nurhemah (2018), on "The Effect of Smartphone Use and Virtual Classroom on
Conceptual Knowledge and Learning Independence of Students of Public Senior High School 2 South Tangerang
asserted that learning using Smartphone media was better than the Expository learning model, as seen from the
average value of independence. Those of students learning using smartphones had increased from 60.56% to 65.28%
while the average values of those learning by expository learning model were lower, 46.39% to 54.94%. Sayekti et
al., (2020) in their research entitled "Education Media for Android-Based Pregnancy Hazard Signs to Increase
Knowledge of Pregnant Women", found that by Android-based Pregnancy Hazard Education Media Interventions
maternal knowledge increased by 15.50%. Likewise, as asserted by Perdana et al. (2018), android-based nutrition
education media was better than other media in improving balanced nutrition knowledge, attitude, and practice, as
evidenced by the results. Before the intervention, school children’s knowledge, positive attitudes, and well-balanced
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nutrition practices were successively at 72.9%, 78.5%, 54.9% and increased by 11.8%, 5.5% and 15.9% after the
intervention.

Based on the description above, the researcher was interested in researching the use of Android-based
applications that were specifically designed based on a needs analysis to improve nutritional knowledge and attitudes
of pregnant women about chronic energy deficiency (KEK), with the title "Nutrition Education with Android-Based
Application Media to Increase Knowledge, Attitudes, and Behaviors of Pregnant Women About Chronic Energy
Deficiency (KEK) at the Meo-Meo Community Health Center, Baubau City ”.

Research Methods

This research method was quantitative research, while the research design used a combined method between
Research and Development (R&D) and Pre-Experimental methods with one group pre-test and post-test designs. The
population in this study was all pregnant women in the first and second trimesters who came to have their
pregnancies checked at the Meo-Meo Community Health Center from July to September 2020. Sample for
Developing Android-Based Nutrition Education Media Designs to Improve Knowledge and Attitudes of Pregnant
Women about Chronic Energy Deficiency (KEK) in this study was pregnant women who came to check their
pregnancy as many as 36 respondents. This study used Non-Probability Sampling, that is, purposive sampling
technique where the sample selection was based on researcher’s consideration so that to obtain sample representative
to the population and following researcher’s need can be obtained (Sugiyono, 2008; Sugiyono, 2007).

The data collection technique was done by asking pregnant women to download the Nutrition of pregnant women
Nutrition Application on their respective cellphones, then a pre-test was carried out to measure knowledge, while the
mother's attitude was measured using a questionnaire, checklist sheet, and food recall 24 hours before the
intervention was carried out. After that, the respondents were asked to open the material in the Nutrition of pregnant
women application while a brief explanation about it was given by the researcher for some 20 minutes so that
mothers can understand how to open the material contained in the application. The monitoring was conducted twice
a week for 2 weeks of intervention (Batalden & Stoltz, 1993; Malterud, 2001; Mulyani et al., 2017). A post-test was
last conducted after the completion of the whole intervention by measuring knowledge using a questionnaire,
attitudes by checklist sheet, and a 24-hour food recall on the 14th day after the intervention was given.

Results

1) The effect of Android-Based Nutrition Education Application on Pregnant Women Knowledge of Chronic
Energy Deficiency (KEK) at the Meo - Meo Community Health Center, Baubau City.

Table 1
The Effect of the use of Android-Based Nutrition Education Applications on Knowledge of Pregnant Women
(n =36)

Post Knowledge

Pre Knowledge oss Good Total p-value*
Less 0 (0%) 26 (72%) 26 (72%)

Good 0 (0%) 10 (29%) 10 (29%) 0.000
Total 0 (0%) 36 (100%) 36 (100%)

* McNemar test

The results of statistical tests in table 1 showed that respondents who had less knowledge before being given
intervention and turned into good knowledge after being given intervention were 72%. Respondents who had good
knowledge before the intervention and were still good after the intervention was 29%. The p-value of the McNemar
test result was 0.000 which was less than a (0.05), so it can be concluded that there were differences in the
knowledge of pregnant women before and after using the application (p <a). The results of this study indicated that
HO was rejected, which meant that there was an effect of using android-based nutrition education applications on the
knowledge of pregnant women about Chronic Energy Deficiency (KEK) at the Meo - Meo Community Health
Center, Baubau City.
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2) The effect of Android-Based Nutrition Education Application on the Attitudes of Pregnant Women About
Chronic Energy Deficiency (KEK) in the Meo - Meo Community Health Center, Baubau City

Table 2
Effect of the use of Android-Based Nutrition Education Applications on the attitudes of pregnant women (n = 36)
. Post attitude N
Pre attitude Unfavorable Favorable Total p-value
Unfavorable 0 (0%) 28 (78%) 28 (78%)
Favourable 0 (0%) 8 (22%) 8 (22%) 0.000
Total 0 (0%) 36 (100%) 36 (100%)

*McNemartest

The results of the statistical test in table 2 showed that the respondents who had an unfavorable attitude before being
given the intervention and changed to a favorable attitude after being given the intervention were 78%. Respondents
who had a favorable attitude before the intervention and remained favorable after the intervention was 22%. The p-
value of the McNemar test result was 0.000 which was less than a (0.05), so it could be concluded that there were
differences in the attitudes of pregnant women before and after using the application (p <a). The results of this study
indicated that HO was rejected, which meant that there was an effect of using android-based nutrition education
applications on the attitude of pregnant women about Chronic Energy Deficiency (KEK) at the Meo - Meo
Community Health Center, Baubau City.

3) The Effect of Android-Based Nutrition Education Applications on Behavior of Pregnant Women About Chronic
Energy Deficiency (KEK) at the Meo - Meo Community Health Center, Baubau City

Table 3
Effect of the use of Android-Based Nutrition Education Applications on Pregnant Mother Behavior (n = 36)

Post behavior

Pre behavior Deficit Normal/above Total p-value*
Deficit 12 (33%) 14 (39%) 26 (72%)

Normal/above 1 (3%) 9 (25%) 10 (28%) 0.001
Total 13 (36%) 23 (64%) 36 (100%)

*McNemar test

The results of statistical tests in table 3.6 showed that respondents who had a deficit eating behavior before being
given the intervention and changed to normal/ more eating behavior after being given the intervention were 39%.
Respondents who have normal/ more eating behavior before the intervention and remain normal/ more after the
intervention was 25%. The p-value of the McNemar test result is 0.001 which was less than a (0.05), so it could be
concluded that there was no difference in the eating behavior of pregnant women before and after using the
application (p <a). The results of this study indicated that HO was rejected, which meant that there was an effect of
the use of androids-based nutrition education applications on the behavior of pregnant women about Chronic Energy
Deficiency (KEK) at the Meo - Meo Community Health Center, Baubau City.

4) Nutrition Education application for pregnant women to increase knowledge

The increased knowledge in pregnant women was influenced by two factors, namely the application material and
application feasibility.

The material presented in the application

The material aspects of the Nutrition of pregnant women Nutrition application that affected the increase in
knowledge are the information content, the language used in the information, the type of information, and the
presentation of the information. The presentation of information includes information structure, detailed information,
and pictorial elements.
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Information content

The information content presented in the Nutrition of pregnant women Nutrition education application is essential
information that pregnant women need to know during pregnancy, especially for pregnant women with their first
pregnancy. The information presented is not only important but also comprehensive so that respondents can get the
information that is needed and complete. The information content of the Nutrition of pregnant women Nutrition
application includes the definition of KEK, the causes of KEK, the impact of KEK, how to prevent KEK in pregnant
women, the nutritional needs of pregnant women, and a sample of daily menus for pregnant women with normal
weight.

Materials with important and comprehensive information can increase interest, namely, one's awareness to pay
attention to something accompanied by a desire to know, study, and prove something further (Rusmiati, 2017).
Interest can be created when a person feels that an object is related to his wants or needs. In this study, the
respondent's interest in studying application material was influenced by the existence of essential and comprehensive
information to meet the respondents' needs so that the respondent's knowledge increased.

The language used in the material

The language used in the material is the straightforward and concise language using general word choices as well.
Also, technical terms of special scientific nature, such as cell differentiation, immunity, DNA formation,
hypocalcemia, embryo, neonatal, and anemia contained in the application material for pregnant women nutrition
education were all translated into statements that are not technical or scientific so that the information can be easily
understood by respondents who do not have a scientific background in nutrition and pregnancy. The use of effective
and efficient language is the main aspect to support one's ability to interpret, interpret, translate, understand,
remember, relate facts, concepts, and experiences as well as estimates things in a learning process to form knowledge
Ahmad (2017), which in this case is the respondent's learning ability to form knowledge about nutrition related to
KEK.

Type of information

The type of information used in the Nutrition of pregnant women Nutrition education application material is
conceptual information and scientific information. Conceptual information is information that provides an
understanding of the concept of an event, while scientific information is information generated from research or
other scientific interests (Capurro & Hjgrland, 2003). Conceptual information in the nutrition education application
material for pregnant women includes the meaning of KEK, causes of KEK, the impact of KEK, and efforts to
prevent KEK, while scientific information includes exposure to the types of nutritional needs of pregnant women and
samples of the daily menu of pregnant women, the presentation of which is included with reference sources
researchers and years of research.

With the presence of conceptual information, respondents have an understanding of the description of abstract
ideas and processes between nutrition and KEK, which are then used to understand other information that is more
concrete or more practical. Meanwhile, the existence of scientific information causes respondents' trust and
confidence to learn the information provided in the application to be higher. There is information k Conceptual and
scientific information is very useful for fulfilling the needs of respondents completely, so that it greatly affects the
increase in respondents' knowledge about nutrition and KEK.

Presentation of information

The presentation of information on the application material for pregnant women nutrition education is carried out
with a special-general structure (deductive), namely general information presented first then followed by specific
information. The advantage of presenting information with such a structure is the laying out of the basic concept of
thinking from the start so that the subsequent processes of understanding information take place more focused and
directed (Ammase et al., 2015).

In this study, pregnant women were first given information about what KEK was and how to easily recognize
KEK, namely by paying attention to the circumference of the upper arm, then pregnant women were given
information on the causes KEK and the impact of KEK. After information on the causes and impacts of KEK, the
information is continued with efforts to prevent KEK and the nutritional needs of pregnant women. The information
ends with a practical example of a one-day menu that pregnant women can apply. The presentation of information
with this general-specific structure greatly influences the increase in knowledge of pregnant women because
deductive information provides a more focused understanding of information so that information is more easily
absorbed. Interesting and arouse the curiosity of pregnant women to continue to read more information.
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Apart from using a deductive structure, the information in the application material is also presented in detail. For
example, on the causes of KEK, the information provided includes direct and indirect causes. The impact of KEK is
given not only for pregnant women but also for fetuses and babies. Pregnant women are also given information about
the prevention of KEK which includes prevention through nutrition, as well as prevention through other than
nutrition. At the point of nutritional needs of pregnant women, in addition to explaining the function of each nutrient,
adequate examples are also given regarding each source of nutrition. In the one-day menu sample point, there is
information sharing for pregnant women in semester 1 and trimester 2. Each section on the daily menu includes
detailed examples of meal schedules, menu names, portions, and portion conversions in household sizes, which are
presented in the table makes it easy for respondents to find certain information quickly and accurately.

Through deductive structure and details, understanding of information is also facilitated by images presented with
attractive colors and strong resolution. As can be seen in the application material, information about the nutritional
needs of pregnant women is included with pictures of examples of sources of nutritional needs so that the
information becomes more interesting and eliminates the boredom of the respondents when reading the material.

Application eligibility

The increased knowledge of pregnant women in this study is also influenced by the application of Nutrition of
pregnant women Nutrition itself. The aspects of the application that influence are the aspects of the appearance
(interface) and accessibility.

Aspects of the display (interface)

Increasing knowledge of pregnant women in this study is supported by several factors from the aspect of the
application display. Based on the results of the assessment of IT experts used in this study, the interface aspects of
the application include excellent design, good layout, good image clarity, excellent ease of application, good loading
speed, RAM usage, is very good, display of themes and menu options is very good, good ease of guidance, good
color composition, good feature compatibility, excellent application size, and excellent splash screen.

Accessibility aspects

Application accessibility concerns the convenience and ease of use of the application which includes the time, effort,
and costs required to use the application. The Nutrition of pregnant women application can be accessed anytime and
anywhere so it supports repetitive learning. Also, the Nutrition of pregnant women application can be accessed
offline so no additional internet quota usage fees are required when using the application.

5) Nutrition education application for pregnant women to improve attitudes

Material aspects of the Nutrition of pregnant women application which include information content, language used in
the information, types of information, and presentation of information (information structure, detailed information,
and pictorial elements) and application aspects which include interface and accessibility aspects affect the increase in
respondents’ knowledge which in turn will shape the increase in respondent attitudes. Attitude is the readiness to
react to objects in a certain environment as an appreciation of objects. Sufficient knowledge supports and strengthens
the internalization of values in attitudes and strengthens the readiness to give res the corresponding pound
(Rajaratenam et al., 2014). The value referred to in this case is the value of the trust (true/ false) on the statement
points given in the attitude questionnaire.

6) Nutrition education application for pregnant women to improve behavior

From the results of data analysis, it is known that knowledge, attitudes, and behavior are interrelated. The higher the
knowledge and attitudes, the better the behavior will be Rahayu et al. (2014), as seen in this study. Knowledge is a
very important domain for the formation of one's actions. Behavior-based on knowledge will be more resilient than
behavior that is not based on knowledge, likewise with attitude. Attitude is a positive or negative evaluative response
to a value which then crystallizes as a potential reaction or behavior towards the object.

The increased eating behavior of pregnant women in this study is an effect of the accumulation of knowledge and
attitudes that have previously increased. Increasing essential knowledge about the nutrition of pregnant women as a
whole directs the internalization of values that shape attitudes, and attitudes, in the end, directs the actual response of
pregnant women to all objects and situations related to nutrition of pregnant women, which in this case is the eating
behavior of pregnant women in the form of menu selection and determination of meal portions at each mealtime.
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The results of this study are in line with research conducted by Zaki & Sari (2019), in their research entitled
"Social Media-Based Nutrition Education to Increase Knowledge and Protein Energy Intake with Less Chronic
Energy (KEK)" shows that giving nutrition education interventions 8 times during 2 weeks obtained the results of an
increase in knowledge of 74.1% in the urban group and the rural group 85.7%, as well as an increase in the average
energy intake in the urban and rural groups.

Also, the results of this study are in line with research conducted by Perdana et al. (2018) and Sayekti et al.,
(2020). Sayekti et al. (2020), in their research entitled "Education Media for Android-Based Pregnancy Hazard Signs
to Increase Knowledge of Pregnant Women", it was found that the provision of Android-based Pregnancy Hazard
Education Media Interventions can increase maternal knowledge by 15.50%. Who found that android-based nutrition
education media in improving balanced nutritional behavior is better than other media as evidenced by the results
before the intervention of school children having good knowledge, positive attitudes, and well-balanced nutrition
practices successively at 72.9%, 78.5%, 54.9%. After the intervention, knowledge, attitudes, and practices increased
by 11.8%, 5.5% and 15.9%.

Conclusion

Based on the results of research and data analysis that has been carried out on the effect of nutrition education with
Android-based application media on chronic energy deficiency (KEK) on the knowledge, attitudes, and behavior of
pregnant women, the conclusion can be drawn is that there is an increase in the knowledge, attitudes, and behavior
of pregnant women about chronic energy deficiency (KEK) in Meo — Meo Health Care Center, Baubau City.
Therefore, the researcher put forward several suggestions that pregnant women will continually use the Nutrition of
pregnant women application. Besides, midwives' colleagues can further socialize and implement education with the
Nutrition of pregnant women application media to cover a wider field of nutrition and pregnancy. Besides, further
researchers are encouraged to use two groups, namely the intervention group and the control group to see the
differences in knowledge, attitudes, and behavior between the two groups as well as adding more materials for much
easier understanding such as videos.
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