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Abstract

In the current technological era, intervention based on e-Health is necessary to improved children dietary intake. This
research aimed to document the usability testing of Pegia eHealth and their effect on changes in children’s dietray intake. A system
usability scale (SUS) was used to assess usability and recall consumption to assess dietary intake in children. It was conducted in 8
preschool institutions located in 4 sub-districts (North, South, West, and East Purwokerto) in Banyumas Regency, Indonesia. Twenty
mothers and preschool teachers participated in the usability test and 54 mothers and 54 children participated in the dietary intake
test. Mothers received intervention for 12 weeks through Pegia e-Health, and we analyzed changes in maternal feeding practices
and children’s dietary intake. The total SUS score was 80.5+7.25.The SUS results indicated that Pegia eHealth is acceptable to
users. After intervention by Pegia eHealth, there was a significant increase in dietary intake, including 31.15 g of carbohydrates,
1.44 g of fiber, and 380.07 RE of vitamin A (p <0.05) of children.
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1. Introduction

Currently, technology-based nutritional
interventions are one alternative that should be considered.
According to Barnett [1] the use of e-Health technology
offers innovative opportunities to strengthen community-
based growth monitoring and make it more effective in
addressing malnutrition in children. Bensley [2] compared
nutrition intervention through technology-based education
with conventional methods. The results showed that
intervention through technology was more easily accepted
and improved children's nutritional intake compared to
conventional interventions. e-Health can be used to help
overcome health problems in mothers and children. Around
62% of toddlers and preschool children are experiencing
feeding problems [3]. It found that the nutritional density of
food in preschool children was low, with most of the intake
coming from snack, insufficient energy and protein density
can affect their nutritional status. The lower the energy and
protein intake density, the poorer the nutritional status.
Vegetable and fruit consumption in preschool children is also
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a concern [4]. A Total Dietary Survey in Indonesia found that
only 48% aged 0-59 months consume leafy vegetables, while
the percentage increases to 66.6% for children aged 5-12
years [5].

According to previous research, children have
similar dietary behavior with their parents. Children growing
up in families with lazy or selective eating habits tend to
adopt the same behavior [6]. Mustikasari [7] showed a
correlation between mothers’ parenting style and picky eaters
in preschool children. According to Scaglioni [8] the
formation of children eating patterns is influenced by parents'
habits. Furthermore, parents are responsible for providing
food for their children. Purnamasari [9] stated that mothers’
knowledge about balanced nutrition was low, and this
affected the quality of food provision at home, as well as
impact the children's nutritional status. To overcome this
problem, nutritional interventions can be provided through e-
Health. Therefore, This research aimed to document the
usability testing of Pegia eHealth and their effect on changes
in children’s dietray intake.
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2. Material and methods

Sample

The sample in the usability testing was 20
individuals, consisting of 10 preschool teachers and 10
mothers. Meanwhile, the best amount for usability testing
ranges from 8-25 samples [10]. The sample for the dietary
intake test was 54 mothers and 54 children aged 3-6 years.

Instruments

eHealth Pegia was developed on the Android platform
using Kodular, an open-source mobile application
development framework. The Android platform was selected
because 90.84% of Indonesians used it on their mobile
phones [11]. Participants were required to install the Pegia
eHealth application. The menu options available on the
application included Checking the Nutritional Status of
Children, Balanced Nutrition Guidelines, Healthy Children
Menus, Nutrition Requirements, and Nutrition Posters. The
example of the menu nutrition requirements and poster
shown in Figure 1 and 2. Usability testing used the System
Usability Score (SUS) to obtain the subjective assessment of
the participants towards the application. A structured
questionnaire and recording sheet for recalling children's
dietary food.

Collecting Data

The respondents were asked to install the Pegia
eHealth distributed through WhatsApp. For usability test,
they were required to run all the application functions,
including sharing and downloading posters. Furthermore,
respondents were asked to complete the SUS Usability
questionnaire. For dietary intake test, data collection was
conducted for 12 weeks. In the first week, informed consent
forms were filled out, install Pegia eHealth and baseline
dietray data were collected. In the next weeks, mothers should
practice balanced nutrition and healthy menus in feeding their
children according to the guidelines contained in Pegia e-
Health. In the twelfth week, endline data of dietray intake
children were collected.

Data Analysis

In the usabillity test, users were given a SUS
usability questionnaire consisting of 10 questions, each with
a score of 0-4. Furthermore, odd-numbered and even-
numbered questions such as “1, 3,5,7,9” and “2, 4, 6, 8, 10”
were positive-toned and negative-toned, respectively. The
users provided five assessment scales, namely strongly agree,
agree, neutral, disagree, and strongly disagree, with a value
of 5, 4, 3, 2, and 1, respectively. For questions with an odd
number or positive tone, the weight score is obtained by
subtracting one answer from the user's scale. Meanwhile, for
questions with an even number or a negative tone, the score
weight is obtained by subtracting the user’s scale answer from
5. After the total weight score was obtained, the weighted
score was multiplied by 2.5, so that the SUS score ranges
from to 0-100. The overall SUS score was calculated as the
average of individual SUS scores. The overall SUS score is
formulated as follows:

U=Y(R x 2.5)
n

U = SUS overall score
Purnamasari et al., 2023

R = Total weight of all answers for each user, n = Number
of users, Based on the overall score from SUS, the
acceptable range category is obtained as follows[12]:

<50 : not acceptable
>50s.d 70 : marginal
>70 : acceptable

For dietray intake test, we analyzed children’s
dietary intake include energy, carbohydrate, protein, fat,
fiber, iron and vitamin A. The paired sample t test was used
to analyze the differences before and after the intervention
since most of the data distributions normal (used mean data)
and the wilcoxon test was used to analyze the differences
before and after the intervention since most of the data
distributions were not normal (used median data). The
significance level was set at p < 0.05.

Ethical Approval

This research obtained ethical approval from the
Ethics Committee of the Faculty of Health, Jenderal
Soedirman University, Indonesia, Number
698/EC/KEPK/1V/2022.

3. Results and Discussions

System Usability Score (SUS) Testing
As shown in Table 1, almost all usability’s
participants at 89.5%, responded positively. Statements 3 and
8 had the highest positive response at 100%, while statement
10 had the highest negative response at 25%. The highest
average SUS score was found in statement 3 on the ease of
using the application (9.12 + 0.48), while the lowest was
found in statement 10 (6.37 £ 1.14) on the need to learn many
things before using the application. Furthermore, the total
SUS score was 80.5 * 7.25, and according to Bangor[12] a
score greater than 70 means users will accept the application.
This outcome is consistent with the findings of Georgsson
and Staggers[13] which researched an mHealth application
for diabetes education, yielding an average score of 80.5.
According to Granja[14] adoption is the ability of users to
understand the benefits and willingness to use mHealth on an
ongoing basis. According to Zhao[15] factors that influence
the adoption of a mobile health application include usability,
ease of use, and perceived vulnerability or severity. In this
study, all participants (100%) stated that the Pegia eHealth
was easy to use, and as many as 90% stated that they would
use the Pegia eHealth again, which meant that they w These
findings hold promise for future mHealth developments.
According to Amagai[16] user retention is a challenge in the
development and implementation of mobile health. These
results are the same as those of a study conducted by
Rahayu[11], who examined the application of Sikibro and
found high retention of the application due to its ease of use.
Participants also agreed that the features in the Pegia eHealth
were well integrated (90%). This is possible because the
Pegia eHealth was developed with features that are easy for
the users to understand.ere willing to adopt it for use in
ongoing nutrition education activities for children. However,
25% needed education before using the application
concerning their adaptation to new technology. To address
this challenge in implementing a mobile health application,
experts should provide users with an explanation of the
benefits and usage before it is utilized for health education
[16].
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Table 1. SUS Usability Testing (n=20)

Statement Response Score
Positive Neutral Negative

I will use the application more often 18 (90%) 2 (10%) 0 8,12+0,63
I think the application is too 18 (90%) 0 2 (10%) 7,50+0,79
complicated
I can use the application easily 20 (100%) 0 0 9,12+0,48
I think it requires technical assistance 18 (90%) 1 (5%) 1 (5%) 8,0£0,76
to be able to use the application
I find that the features in the 18(90%) 2 (10%) 0 8,25+0,65
application have been well integrated
I think there is many inconsistencies 17 (85%) 2 (10%) 1 (5%) 7,750,78
in the application
In my opinion, most people will 19 (95%) 1 (5%) 0 8,62+0,60
easily learn the application quickly
I find the application impractical to 20 (100%) 0 0 8,62+0,51
use
I feel confident using the application 17 (85%) 2 (10%) 1 (5%) 8,12+0,85
I need to learn very much before | 14 (70%) 1 (5%) 5 (25%) 6,37+£1,14
start using the application

Total Response 179 (89,5%) 11 (5,5%) 10 (5%)

Total SUS Score 80,5+7,25

Purnamasari et al., 2023
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Table 2. Distribution of changes on children’s dietary intake

Variable Baseline Endline Differences p
Energy (kkal)
Mean 1217.32 1320.41 103.08 0.050
Min 622.90 766.70
Max 2863.00 1651.40
SD 364.52 193.99
Mean % EAF 96.78 114.02 17.24
Protein (g)
Mean 43.68 45.04 1.36 0.516
Min 82.30 26.50
Max 82.30 74.00
SD 13.47 10.00
Mean %PAF 206.24 205.87 -0.37
Fat (9)
Median 44.92 48.5 3.58 0.925
Min 18.50 21.30
Max 150.10 89.80
IR 17.15 20.65
Median %FAF 99.0 107.0 8.0
Carbohydrate
Mean 152.03 183.18 31.15 0.000*
Min 74.60 105.90
Max 295.30 233.10
SD 49.48 27.83
Mean %CAF 74.81 95.39 20.58
Fiber 0.023*
Mean 6.37 7.81 1.44
Min 1.00 3.10
Max 18.79 13.00
SD 3.83 2.67
Mean %FAF 37.80 43.63 5.83
Iron (mg) 0.148
Mean 5.54 4.87 0.67
Min 1.60 2.30
Max 25.90 8.70
SD 3.79 1.49
Mean %FeAF 58.55 51.10 7.45
Vit A (RE) 0.001*
Mean 802.14 1182.48 380.34
Min 141.0 9.80
Max 2933.94 3805.4
SD 469.91 586.55
Mean %VaAF 178.70 254.01 75.31

*Paired sample t test, Wilcoxon test significant p<0,05
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Figure 1. Menu of nutrition requirements from Pegia eHealth

Sumber : Kemenkes RI

Figure 2. The Balanced nutrition poster from Pegia eHealth
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Effectiveness of Pegia eHealth on Children’s Dietary Intake

After usability testing of eHealth Pegia was conducted
and it was declared acceptable, eHealth Pegia was used as an
intervention medium for mothers. There was an increase in
maternal feeding practices, especially the choice of type and
amount of food given to children after acessing Pegia
eHealth. There was an increase in servings from carbohydrate
sources from 2-3 servings to 3-4 servings, as well as an
increase in servings of vegetables from 1-2 servings to 3-4
servings. The provision of fruit also increased from 1-2
servings to 2-3 servings. Increasing portions of fruit results in
a decrease in children's sweet food and drink from 5-6
portions to 3-4 portions a day, include cake, soft drink, siroop
and chocholate. Table 2 is the distribution of changes in
children's dietray intake before and after the intervention. The
analysis indicated a significant increase (p<0.05) in dietary
intake for carbohydrates, fiber, and vitamin A by 31.5g, 1.44
g, and 380.07 RE. Referring to Cornwal [20] parents'
increased understanding and practice of nutrition after
receiving nutrition education occurs because they realize that
these changes have positive impacts on children's health. A
systematic review conducted by Zarnowiecki [21] on 9 e-
Health applications showed that parents desired credible
information and engaging platforms for effective e-Health
interventions. Taylor [22] showed that e-Health intervention
for mothers can increase vegetable consumption and fiber
intake in children. A systematic review by Wolfenden [23]
analyzed different interventions to improve vegetable and
fruit consumption in children. eHealth interventions were
found to be effective in the short term (12 weeks) and
increased vegetable and fruit consumption in children.
According to Haszard[24], children who are guided to eat
healthily will consume more vegetables and fruits while
reducing the consumption of sweet foods.

4. Conclusions

Pegia eHealth is acceptable to be used as an
intervention medium. The intervention of Pegia eHealth can
improve maternal feeding practices and dietary intake on
children.

Acknowledgment

The authors are grateful to the Education Fund
Management Institute (LPDP) for the funding provided
through doctoral scholarships to this research.

References

[1] I. Barnett et al., “Mixed-Method Impact Evaluation
of a Mobile Phone Application for Nutrition
Monitoring in Indonesia,” 2016, Accessed: Jul. 22,

2021. [Online]. Available:
https://opendocs.ids.ac.uk/opendocs/handle/20.500.1
2413/12077.

[2] R. J. Bensley, J. V Anderson, J. J. Brusk, N. Mercer,
and J. Rivas, “Impact of Internet vs Traditional
Special Supplemental Nutrition Program for Women,
Infants, and Children Nutrition Education on Fruit
and Vegetable Intake,” J. Am. Diet. Assoc., vol. 111,

Purnamasari et al., 2023

3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

no. 5, pp. 749-755, 2011.

C. A. Nogueira de Almeida et al., “Feeding
difficulties among Brazilian children: prevalence and
associated factors,” Res. Soc. Dev., vol. 11, no. 13,
pp. e180111335126-e180111335126, Oct. 2022, doi:
10.33448/RSD-V11113.35126.

S. M. Davidson, C. M. Dwiriani, and A. Khomsan,
“Nutritional Density and Morbidity and Their
Relation to the Nutritional Status of Rural Preschool
Children,” Media Kesehat. Masy. Indones., vol. 14,
no. 3, p. 251, 2018, doi: 10.30597/mkmi.v14i3.4551.

Ministry of Health of the Republic of Indonesia,
Total Diet Study Book: Indonesian Individual Food
Consumption Survey 2014. Jakarta: Badan Penelitian
dan  Pengembangan Kesehatan  Kementerian
Kesehatan RI, 2014.

S. R. Setyaningsih and N. Agustini, “Pengetahuan,
Sikap dan Prilaku Ibu dalam Pemenuhi Gizi Balita,”
J. Keperawatan Indones., vol. 17, no. 3, pp. 88-94,
2014.

N. Mustikawati, A. Dzil Kamilah, and Keperawatan,
“Descriptive Study of Teacher Competence in the
Implementation of Stimulation, Detection and Early
Intervention of Child Growth and Development
(Sdidtk) in the Early Childhood Education
Environment (PAUD) Branch Manager of Aisyiyah
(Pca) Pekajangan.,” in Proceeding of The URECOL
on 12 September 2020, Dec. 2020, pp. 488-493,
Accessed: Mar. 18, 2021. [Online]. Available:
http://repository.urecol.org/index.php/proceeding/art
icle/view/1235.

S. Scaglioni, V. De Cosmi, V. Ciappolino, F.
Parazzini, P. Brambilla, and C. Agostoni, “Factors
Influencing  Children’s  Eating  Behaviours,”
Nutrients, vol. 10, no. 6, pp. 1-17, 2018, doi:
10.3390/nu10060706.

D. U. Purnamasari, D. Briawan, L. Kustiyah, 1.
Tanziha, and 1. Hermadi, “Nutrition Behaviors of
Mothers and Preschool Teachers and Their
Supporting and Inhibiting Factors: Qualitative
Research,” in Proceedings of the 2nd IPB
International Conference on Nutrition and Food
2022 (ICNF 2022) On 17 — 18 November 2022, 2022,
pp. 29-30.

J. M. Six and R. Macefield, “How to Determine the
Right Number of Participants for Usability Studies,”
UX Mattters, 2016.
https://www.uxmatters.com/mt/archives/2016/01/ho
w-to-determine-the-right-number-of-participants-
for-usability-studies.php (accessed Sep. 01, 2021).

S. R. Rahayu et al., “Development of the SIKRIBO
Mobile Health Application for Active Tuberculosis
Case Detection in Semarang , Indonesia,” Healthc.

702



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

1JCBS, 24(5) (2023): 697-703

Inform. Res., vol. 28, no. 4, pp. 297-306, 2022, doi:
10.4258/hir.2022.28.4.297.

A. Bangor, T. Staff, P. Kortum, J. Miller, and T. Staff,
“Determining what individual SUS scores mean:
adding an adjective rating scale,” J. usability Stud.,
vol. 4, no. 3, pp. 114-123, 20009.

M. Georgsson and N. Staggers, “Quantifying
usability: an evaluation of a diabetes mHealth system
on effectiveness, efficiency, and satisfaction metrics
with associated user characteristics,” J. Am. Med.
Informatics Assoc., vol. 23, no. 1, pp. 5-11, Jan.
2016, doi: 10.1093/JAMIA/OCV099.

C. Granja, W. Janssen, and M. A. Johansen, “Factors
Determining the Success and Failure of eHealth
Interventions: Systematic Review of the Literature,”
J  Med Internet Res  2018;20(5)e10235
https//www.jmir.org/2018/5/e10235, vol. 20, no. 5, p.
€10235, May 2018, doi: 10.2196/10235.

Y. Zhao, Q. Ni, and R. Zhou, “What factors influence
the mobile health service adoption? A meta-analysis
and the moderating role of age,” Int. J. Inf. Manage.,
vol. 43, pp. 342-350, Dec. 2018, doi:
10.1016/J.1JINFOMGT.2017.08.0086.

S. Amagai, S. Pila, A. J. Kaat, C. J. Nowinski, and R.
C. Gershon, “Challenges in Participant Engagement
and Retention Using Mobile Health Apps: Literature
Review,” J Med Internet Res 2022;24(4)e35120
https//www.jmir.org/2022/4/e35120, vol. 24, no. 4, p.
€35120, Apr. 2022, doi: 10.2196/35120.

M. S. Liew, J. Zhang, J. See, and Y. L. Ong,
“Usability Challenges for Health and Wellness
Mobile Apps: Mixed-Methods Study Among
mHealth Experts and Consumers,” JMIR Mhealth
Uhealth 2019;7(1)e12160
https//mhealth.jmir.org/2019/1/e12160, vol. 7, no. 1,
p. €12160, Jan. 2019, doi: 10.2196/12160.

E. Osei and T. P. Mashamba-Thompson, “Mobile
health applications for disease screening and
treatment support in low-and middle-income
countries,” Heliyon, vol. 7, no. 3, p. e06639, Mar.
2021, doi: 10.1016/J.HELI'YON.2021.E06639.

A. Mahmood, S. Kedia, D. K. Wyant, S. N. Ahn, and
S. S. Bhuyan, “Use of mobile health applications for
health-promoting behavior among individuals with
chronic medical conditions,” Digit. Heal., vol. 5, Oct.
2019, doi:
10.1177/2055207619882181/ASSET/IMAGES/LA
RGE/10.1177_2055207619882181-FIG2.JPEG.

A. Cornwall and A. Aghajanian, “How to Find out
What’s Really Going On: Understanding Impact
through Participatory Process Evaluation,” World
Dev., vol. 99, pp. 173-185, Nov. 2017, doi:
10.1016/j.worlddev.2017.07.010.

D. Zarnowiecki et al., “A systematic evaluation of

Purnamasari et al., 2023

[22]

[23]

[24]

digital nutrition promotion websites and apps for
supporting parents to influence children’s nutrition,”
Int. J. Behav. Nutr. Phys. Act., vol. 17, no. 1, pp. 1-
19, 2020, doi: 10.1186/s12966-020-0915-1.

A. L. Bakirc1 Taylor, D. B. Reed, B. McCool, and J.
A. Dawson, “mHealth Improved Fruit and Vegetable
Accessibility and Intake in Young Children,” J. Nutr.
Educ. Behav., vol. 51, no. 5, pp. 556-566, May 2019,
doi: 10.1016/J.JNEB.2018.11.008.

L. Wolfenden et al., “Consolidating evidence on the
effectiveness of interventions promoting fruit and
vegetable consumption: an umbrella review,” Int. J.
Behav. Nutr. Phys. Act., vol. 18, no. 1, p. 11, 2021,
doi: 10.1186/5s12966-020-01046-y.

J. J. Haszard, P. M. Skidmore, S. M. Williams, and
R. W. Taylor, “Associations between parental
feeding practices, problem food behaviours and
dietary intake in New Zealand overweight children
aged 4-8 years,” 2014, doi:
10.1017/S1368980014001256.

703



