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Results: The analytical findings revealed a noteworthy correlation be-
tween perception factors and the effectiveness of managing diabetes in
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Introduction

Type 1 diabetes mellitus is an autoimmune chron-
ic condition characterised by impaired insulin
production, leading to elevated blood glucose lev-
els. Despite constituting only 2 % of global diabe-
tes cases, type 1 diabetes exhibits a considerable
prevalence, ranging from 5 % to 10 %, impacting
an estimated 21-42 million individuals world-
wide. In Indonesia, the prevalence of type 1 di-
abetes has witnessed a significant increase over
the past decades, rising from 3.88 to 28.19 cases
per 100 million people.*

The management of type 1 diabetes in children
demands focused attention from various stake-
holders, encompassing parents, healthcare pro-
fessionals, nutritionists and technology. Parents
play a crucial role by gaining a comprehensive
understanding of paediatric diabetes and pro-
viding essential emotional support. Healthcare
professionals, including doctors and nurses are
instrumental in monitoring and controlling blood
sugar levels, as well as administering treatment
in the event of complications. Nutritionists con-
tribute by designing dietary patterns tailored to
children with diabetes and imparting informa-
tion about essential nutrients and supplements.
Concurrently, technology can be leveraged for the
supervision and regulation of blood sugar levels,
the coordination of dietary routines and the for-
mulation of a customised exercise program suit-
able for the child’s condition.®>¢

Several studies indicate that incorporating tech-
nology, such as digital blood sugar meters, calo-
rie-counting apps and physical activity monitors,
can be beneficial in aiding children with type 1
diabetes in managing their condition. Additional-
ly, technology serves as a valuable tool for formu-
lating exercise programs tailored to suit the spe-
cific needs of children with diabetes. Moreover,
student education emerges as a pivotal agent of
societal change, playing a vital role in dissemi-
nating knowledge and outreach initiatives relat-
ed to the management of diabetes in children.”®

Results of a study conducted in the United States
show that the utilisation of a mobile application
for blood sugar monitoring demonstrated a pos-
itive impact on enhancing blood sugar control
in children diagnosed with type 1 diabetes.” An-
other study conducted in Canada revealed that
the utilisation of a calorie-counting app can con-
tribute to enhancing children’s comprehension of
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healthy eating patterns.’ Similarly, research con-
ducted in Italy demonstrated that engaging chil-
dren with type 1 diabetes in interactive games
can be effective in promoting increased physical
activity.1?

The management of diabetes in children neces-
sitates collaborative efforts and coordination
among parents, medical professionals, nutrition-
ists and technology for information and commu-
nication. Technology, specifically information
and communication technology (ICT), assumes
a pivotal role in paediatric diabetes management
when it provides essential information and tools.
Establishing appropriate dietary patterns and
promoting increased physical activity are crucial
components for monitoring the health condition
of children with diabetes. Moreover, the knowl-
edge possessed by students becomes highly sig-
nificant in the management of paediatric dia-
betes. As prospective healthcare professionals,
they possess the requisite knowledge and skills
essential for paediatric diabetes management.
Furthermore, students have access to the latest
information regarding diabetes management and
the most recent technological advancements ap-
plicable to the management of diabetes in chil-
dren.!

As catalysts for societal transformation, health
students can offer education and outreach initia-
tives regarding the management of diabetes in
children to various segments of society, encom-
passing parents, teachers and friends of children
with diabetes. Through this approach, the knowl-
edge held by students can play a pivotal role in
heightening public awareness concerning the
significance of diabetes management in children
and fortifying social support networks for those
children affected by diabetes.??*

Nonetheless, health students may encounter sev-
eral potential challenges related to the utilisation
of ICT in the management of type 1 diabetes in
children. These challenges encompass limitations
in knowledge and skills about the latest techno-
logical advancements, as well as constraints in
accessing timely updates and adequate health fa-
cilities.®

A preceding study indicated that students gener-
ally possess commendable knowledge concern-
ing type 1 diabetes in children; nevertheless,
their awareness regarding the latest technologi-
cal advancements applicable to diabetes manage-
ment remains somewhat restricted. Additionally,
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research suggests that students may encounter
challenges in effectively navigating blood sugar
monitors and insulin pumps, potentially imped-
ing the optimal management of type 1 diabetes in
children.”® 13

In the realm of paediatric diabetes management,
student knowledge assumes a crucial role in le-
veraging ICT to enhance blood sugar control and
mitigate the risk of complications. The augmen-
tation of knowledge and skills among students in
utilising ICT coupled with familial and environ-
mental support, has the potential to significantly
amplify the effectiveness of paediatric diabetes
management.'¢*

This research distinguishes itself from previous
studies as it focused on exploring the perceptions
and utilisation of ICT in managing diabetes in chil-
dren among Indonesian health students. The re-
searcher’s goal was to delve into methodological
perspectives and introduce innovative approach-
es, setting them apart from existing studies. The
primary objective of the study was to elucidate
the perceptions and utilisation of ICT in the man-
agement of diabetes in children among students
in Indonesia. The anticipated outcomes aimed to
provide additional information and enhance un-
derstanding regarding the application of ICT in
paediatric diabetes management. Moreover, the
research indicated potential benefits for parents,
children, healthcare professionals (doctors and
nurses) and experts, contributing to the improve-
ment of diabetes management in children.

Methods

This study was a cross-sectional study. The
study was carried out at the Health Polytechnic
of the Ministry of Health. Data collection was car-
ried out in March 2023 through distributed ques-
tionnaires via WhatsApp.

Participants

The Health Polytechnic under the Ministry of
Health provided bachelor’s and diploma pro-
grams tailored for health students with interests
in nutrition, nursing and midwifery. The study
subjects consisted of willing participants who
fulfil specific criteria related to their knowledge
about the treatment of diabetes in children. The
selection of participants was conducted based
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on their availability and their ability to meet the
qualifying requirements pertinent to the subject
matter, ensuring a suitable cohort for the study.

Variables

The research outcomes encompassed the effec-
tiveness of managing diabetes in children, with
a primary focus on the utilisation of ICT in the
management process. Predictors and potential
challenges included demographic factors such
as type, gender, marital status and semester lev-
el, along with knowledge about diabetes in chil-
dren and perceptions and utilisation of ICT in the
management of paediatric diabetes. Additionally,
effect modification explored the interaction be-
tween these factors, shedding light on their inter-
connected influences in the context of paediatric
diabetes management.

Source of data

Data for this study were gathered using a ques-
tionnaire designed through Google Forms. The
questionnaire comprised several sections, in-
cluding respondent identity, knowledge about
diabetes in children, perceptions and utilisation
of ICT in paediatric diabetes management, levels
of ICT use in diabetes management for children,
factors influencing perception and ICT use and
the effectiveness of ICT utilisation in managing
diabetes in children. All questions in the ques-
tionnaire utilised a Likert scale, with response
options ranging from 1 to 5, indicating varying
degrees of agreement or disagreement.

Bias

Attempts made to overcome internal bias in a po-
tential study included giving the same opportu-
nity to all student nurses, nutritionists and mid-
wives to become respondents, testing the validity
and reliability of the instrument before data col-
lection, delivering an explanation of intent and
purpose to the candidate respondent before
filling out the questionnaire and using an inside
Likert scale question. Method structural equa-
tion modelling—partial least squares (SEM-PLS)
analysis was also used to control influence fac-
tors and troublemaker potential. Ten samples for
each variable were used, following the minimum
sample rule of regression analysis, or structural
equation modelling with partial least squares.
Quantitative variables in this study were man-
aged through statistical analysis methods, en-
compassing both univariate and multivariate
analyses. Univariate analysis examined individ-
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ual variables independently, providing insights
into their individual characteristics and distri-
butions. On the other hand, multivariate anal-
ysis considered the simultaneous relationships
between multiple variables, allowing for a more
comprehensive understanding of the interplay
among them in the context of the study. This dual
approach facilitated a nuanced and thorough ex-
amination of the quantitative variables within
the research framework.

Statistical analyses

Univariate analysis was employed to assess the
characteristics of the respondents using statis-
tical software, specifically Jamovi. This analy-
sis allowed for the measurement of individual
variables independently, providing a detailed
examination of respondent attributes. In con-
trast, multivariate analysis utilised structural
equation modelling with the partial least squares
method. The SEM-PLS method was applied to
model the relationships between influencing
factors, the utilisation of ICT in paediatric diabe-
tes management and its effectiveness in disease
management. Additionally, SEM-PLS was utilised
to control for influencing factors and potential
challenges in the study, offering a comprehensive
understanding of the interconnected variables
within the research framework.

Data collection were carried out through a Google
Forms questionnaire, therefore no data were lost.

Results

Demographic characteristics of research
participants

The study encompassed 103 respondents who
participated in the survey; however, two re-
spondents were unwilling and 32 respondents
lacked any information about the management of
diabetes in children. Consequently, 69 individu-
als responded to the survey. The majority of re-
spondents were female (95.7 %), with an average
age of 19.7 years. Additionally, the majority were
unmarried (98.6 %). Respondents exhibited di-
verse educational backgrounds, with bachelor’s
programs in midwifery (34.8 %) and nursing
diploma programs (26.1 %) being predominant.
Regarding internet usage, respondents tended to
use the internet moderately, with an average fre-
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quency rating of 3.94 on a scale of 1 to 5. The ma-
jority of respondents (94.2 %) reported having
partial internet access and facilities. However, a
notable proportion (92.8 %) lacked experience in
working or undergoing an apprenticeship related
to the management of diabetes in children. The
data is presented in Table 1.

Table 1: Demographic characteristic of the participants

Variable Value
Age Mean (SD), min-max
Years 19.7 (1.51), 17-24
Gender N %
Man 3 4.3
Woman 66 95.7
Marital status N %
Single 68 98.6
Married 1 14
Study program N %
Nutrition diploma 5 7.2
Midwifery diploma 9 13.0
Nursing diploma 18 26.1
Bachelor midwifery 24 34.8
Bachelor nursing 13 18.8
Frequency of the Internet usage Mean (SD), min-max
Likert scale (1-5) 3.94(1.14),1-5
Internet access and facilities N %
Available 65 94.2
Not available 4 5.8
Experience N %
No 64 92.8
Yes 5 7.2

Experience: Work or apprentice involved in management of diabetes in children;

Validity and reliability instrument

The research outcomes indicated that all the
measured constructs in the study exhibited high
reliability, as evidenced by Cronbach’s alpha val-
ues surpassing 0.7. This observation underscored
that the questions within the research instru-
ment exhibited commendable internal consisten-
cy, rendering them dependable for measuring the
intended constructs. Furthermore, the Pearson
moment validity test results demonstrated sig-
nificant correlations between all constructs and
the measured questions. This finding affirmed
the validity of the instrument in effectively cap-
turing the desired constructs in the study. The
data is presented in Table 2.

Outer loading

The results of the outer loading test were robust,
revealing that all examined questions in this
study exhibit outer loading values surpassing 0.7.
This signified that each question makes a signifi-
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Table 2: Validity and reliability tests
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Question Pearsons (r)
Understanding about diabetes in children (Cronbach's d = 0.900)
| have enough knowledge about diabetes symptoms in children. 0.746
| know the right method to prevent complications of diabetes in children. 0.866
| understand the possible complications that happen as a consequence of diabetes in children. 0.913
| understand how to manage diabetes in children, including arrangements for eating and drinking as well as recommended exercise. 0.861
| always look for the latest information about diabetes in children so that | can give optimal care. 0.839
Perceptions about the use of technology, information and communication (ICT) in the management of diabetes in children
(Cronbach's a = 0.952)
| feel ICT is very helpful in the management of diabetes in children. 0.839
I'm sure that ICT can help monitor blood sugar levels in children with diabetes. 0.950
| believe that ICT can help arrange diets in children with diabetes. 0.924
| feel that using ICT can help parents better understand the management of diabetes in children. 0.951
| argue that using ICT can help increase the quality of life in children with diabetes. 0.924
Utilisation rate of ICT in the management of diabetes in children (Cronbach's o = 0.897)
| often use mobile applications to monitor the blood sugar levels of children with diabetes. 0.815
| feel comfortable using ICT in the management of diabetes in children. 0.884
| have been using social media to look for information related to the management of diabetes in children. 0.867
| feel helped by the existence of ICT in the eating patterns of children with diabetes. 0.781
| often look for the latest information about the management of diabetes in children through websites or applications. 0.869
Influencing factors: perception and utilisation of ICT in the management of diabetes in children (Cronbach's a = 0.938)
| believe that using ICT is very helpful for managing diabetes in children. 0.916
| feel ICT is very helpful in monitoring blood sugar levels in diabetic children. 0.880
| feel | can easily access information about ICT for managing diabetes in children. 0.866
| feel | have sufficient skills in using ICT for the management of diabetes in children. 0.917
| feel ICT can help reduce the risk of complications in children with diabetes. 0.903
Effectiveness of using ICT in the management of diabetes in children (Cronbach's a = 0.958)
| believe that using ICT can help control blood sugar in children with diabetes. 0.919
| believe that using ICT can help reduce the risk of complications in children with diabetes. 0.949
| feel comfortable using ICT in the management of diabetes in children. 0.948
I'm sure that using ICT can improve the quality of life for a child with diabetes. 0.896
| will recommend to the families of patients with diabetes that they use ICT during their care. 0.916
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er loading values exceeding 0.7 suggested that . N t /
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Figure 1: Outer loading test: the research instrument employed
possessed strong validity
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the connections between the variables involved
in the management of diabetes in children. The
high R-square value signified the proportion of
variability in the dependent variable that was ex-
plained by the independent variables, underscor-
ing the model’s effectiveness in capturing and un-
derstanding the relationships within the context
of paediatric diabetes management. The data is
presented in Table 3.
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was a reliable and valid tool for measuring the
intended constructs. This instilled confidence in
the results of measurements and analyses con-
ducted using such instruments, thereby provid-
ing a basis for trustin the interpretation and gen-
eralisation of research findings.

Table 4: Validity and reliability construct of the researched
instrument

. . . " Cronbach's

Table 3: R-square quallty criteria qnaWsmg the model gzblllty Variable alpha Rho a Rho ¢ AVE

to analyse and predict the connections between the variables Demoaraphics 0.668 0812
involved in the management of diabetes in children - g_ . 0.665 : i 0.290
Utilisation 0.898 0.934 0.923 0.706
Adjusted Knowledge 0.900 0.926 0.926 0.715
Variable R-square R-square Perception factors 0.939 0.942 0.953 0.803
Effectiveness 0.816 0.801 Perception 0.953 0.961 0.964 0.844
Effectiveness 0.958 0.959 0.968 0.858

Validity and reliability construct

The results of the validity and reliability tests
indicated that the research instrument utilised
in this study demonstrated good reliability and
validity. The reliability assessment, conducted
using Cronbach’s alpha method, revealed that all
constructs exhibited values exceeding 0.7, indi-
cating a commendable level of internal consis-
tency. Demographic constructs, including gender,
marital status and semester level, as well as utili-
sation, knowledge, perception factors, perception
and effectiveness, exhibited high reliability with
Cronbach’s alpha values of 0.665, 0.898, 0.900,
0.939, 0.953 and 0.958, respectively.

These findings affirmed that the questions em-
ployed in the research instrument align consis-
tently with the intended constructs. Additional-
ly, the results of the construct validity, assessed
through the Rho a and Rho c methods, also
demonstrated high values across all constructs.
The Rho a values range between 0.668 and 0.961,
while the Rho c values range between 0.812 and
0.968. This underscored that each question with-
in the construct maintained a significant rela-
tionship with the construct under measurement,
highlighting coherence among the questions
within each construct.

Furthermore, the average variance extracted
values substantiated the construct validity, with
average variance extracted (AVE) values ranging
from 0.590 to 0.858. The elevated AVE values af-
firmed that the variables within each construct
effectively explained the variation in the respec-
tive constructs. The data is presented in Table 4.

Based on the presented table, it was deduced that
the research instrument employed in this study

AVE: average variance extracted;

The results of the inner model test, as deter-
mined by the p-values, lead to the conclusion that
there exists a significant association between
the constructs of perception factors, perception
and effectiveness within the given context. The
p-value obtained for both perception factors and
perception constructs was < 0.001, signifying a
statistically significant connection with the ef-
fectiveness construct.
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Figure 2: Inner model analysing the association between the
constructs of perception factors, perception and effectiveness
within the given context

Conversely, the p-value test results for demo-
graphic constructs (gender, marital status and
semester level), utilisation and knowledge reveal
higher values, namely 0.483, 0.827 and 0.538,
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respectively. These values suggested that demo-
graphic factors (gender, marital status and se-
mester level), technology utilisation and knowl-
edge about diabetes in children did not exert a
significant influence on the effectiveness of the
management of diabetes in children. The data are
presented in Figure 2.

Based on these findings, it can be concluded that
factors influencing perception, such as the util-
isation of technology for information and com-
munication, along with perceptions regarding
technology utilisation, played a pivotal role in
enhancing the effectiveness of diabetes man-
agement in children. However, demographic fac-
tors (gender, marital status and semester level),
technology utilisation and knowledge about dia-
betes in children did not exert a significant influ-
ence on the study’s effectiveness.

Discussion

The management of diabetes in children is a crit-
ical aspect that necessitates an effective strate-
gy.” 82021 This study endeavours to elucidate the
perceptions and utilisation patterns of ICT in
the management of paediatric diabetes among
students in Indonesia. The research findings un-
derscore that perceptions and adept utilisation
of ICT have a substantial impact on the efficacy
of diabetes management in children. Specifically,
maintaining a positive perception and leveraging
technology for information dissemination and
communication emerged as pivotal factors con-
tributing to enhanced management effectiveness.
Conversely, demographic variables such as gen-
der, marital status and semester level, alongside
considerations of technology use and knowledge
regarding paediatric diabetes were not found to
exert a statistically significant influence on the
effectiveness of management practices.

The study revealed several noteworthy findings.
Firstly, it highlighted the crucial role of ICT in the
management of diabetes in children. The effective
utilisation of technology substantially enhances
the efficacy of diabetes management, underscor-
ing the necessity of integrating technology into
strategies for diabetes care. Furthermore, the
study emphasise that factors such as the percep-
tion and utilisation of technology wield greater
influence than demographics and knowledge.
This observation aligns with previous research
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indicating that knowledge, perception and tech-
nology utilisation are pivotal elements in the ef-
fective management of diabetes in children.??

However, some studies, like that of Berndt et al,
found no significant relationship between tech-
nology use and diabetes management effective-
ness.? This discrepancy may be due to variations
in research samples and methods. Similarly, re-
search by Ng et al suggests that technology’s im-
pact on diabetes management may be limited due
to social and psychological factors. Therefore, a
holistic approach is needed in addition to tech-
nology use.?*

The utilisation of SEM-PLS as a statistical meth-
od for multivariate analysis bestows a significant
advantage in this study. This approach enables
a comprehensive understanding of the intricate
relationships among the variables under investi-
gation. In the context of this study, SEM-PLS not
only reveals the correlation between the util-
isation of ICT in the management of diabetes in
children and the effectiveness of disease man-
agement but also assists in identifying factors in-
fluencing ICT utilisation and potential challenges
within this context. The strength of SEM-PLS is
particularly evident in its ability to address com-
plex, non-linear models, a common occurrence in
research involving multiple independent and de-
pendent variables.

Additionally, the meticulous handling of data
through the use of Google Forms as a data server
is a pivotal aspect of this study. This approach en-
sures the preservation of data integrity, prevent-
ing any loss or fragmentation of data during the
processes of data collection and storage. This not
only upholds the veracity of the data but also en-
sures that analyses are conducted with compre-
hensive and accurate datasets. Hence, the adop-
tion of SEM-PLS in multivariate analysis and the
judicious data management executed via Google
Forms constitute two crucial facets that underpin
the validity and excellence of this research.

This study has several limitations, notably the
constrained sample size comprising student mid-
wives, nutritionists and nurses. To enhance the
generalisability of the findings, future research
endeavours should encompass a more extensive
and diverse participant pool. The utilisation of
self-report questionnaires introduces potential
response bias; hence, incorporating objective
measures such as blood sugar levels is imperative
for ensuring the reliability of results. To mitigate
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these limitations, forthcoming research should
consider enlarging the sample size, adopting ob-
jective data collection methodologies and evalu-
ating the direct influence of technology on diabe-
tes management.

Presented study proposes the hypothesis that
increased utilisation of ICT in diabetes manage-
ment by midwifery students, nutritionists and
nurses leads to better blood sugar control and
reduced complications in children with diabetes.
Future research should test this hypothesis with
larger samples and objective measures, consider-
ing various influencing factors in diabetes man-
agement. The implications of this research are
significant. It highlights the need to enhance the
understanding and skills of midwifery, nutrition
and nursing students in using ICT for diabetes
management. Creating a supportive environ-
ment with adequate infrastructure and training
is crucial. Moreover, the findings provide a foun-
dation for targeted interventions and policies to
improve diabetes management through ICT, ben-
efiting children with diabetes.

Conclusion

( 7
This study indicates that the utilisation of in-
formation technology in managing diabetes
in children by student midwives, nutrition-
ists and nurses holds significant potential to
enhance the effectiveness of managing this
condition. The findings underscore the crucial
relationship between knowledge, perception
and the utilisation of information technology,
emphasising their pivotal role in managing
childhood diabetes. However, there are limita-
tions in this study, such as the limited sample
size and reliance on self-reported data by re-
spondents. To enhance future research, it is
recommended to involve a more diverse sam-
ple representation and employ more objective
methods of data collection. Despite its limita-
tions, this research makes a significant contri-
bution to understanding the role of technology
in managing childhood diabetes. Its findings
can shape more effective clinical practices and
policies, emphasising the importance of a ho-
listic approach involving knowledge enhance-
ment, fostering a positive attitude toward
technology and actively utilising technology in
managing diabetes in children.
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