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Dr. Fadini is full Professor of Endocrinology at the
University of Padova and Associate Medical Director at the
Division of Metabolic Diseases of the University Hospital
of Padova. Dr. Fadini also directs the Laboratory of
Experimental Diabetology at the Veneto Institute of
Molecular Medicine. 

Dr. Fadini’s teaching activity is directed to students of the
M.D. course in Medicine and Surgery and of the Specialty
course in Endocrinology and Metabolism.

Dr. Fadini research activities are devoted to the study of
diabetic complications, stem cells in diabetes, wound healing, metabolic syndrome and insulin
resistance, oxidative stress, longevity gene pathways in metabolic diseases. With a series of clinical
translational studies on endothelial progenitor cells, Dr. Fadini research activity has contributed to
the understanding of how diabetes induces vascular damage and compromised endothelial repair.
He then has moved to consider the bone marrow as a target of diabetic complications, which
regulates vascular stem cells and regeneration. In the field of clinical diabetes, Dr. Fadini designed
and coordinated studies using routinely accumulated clinical data on cardiovascular outcomes and
real-world effectiveness of glucose lowering medications, including the nationwide Italian DARWIN
study series.

Dr. Fadini has received prestigious international prizes, including the Morgagni Silver Medal and the
EASD (European Association for the Study of Diabetes) Minkowski prize.

Dr. Fadini has been Associate Editor for Atherosclerosis, Journal of Endocrinological Investigation
and Nutrition Metabolism & Cardiovascular Disease, and is current board member of European
Heart Journal, Cardiovascular Diabetology, and Diabetes Obesity & Metabolism.
Dr. Fadini has published more than 330 articles in peer-review journals, with H-index of 58.

Prof. Dr. Muthuswamy Balasubramanyam

Dr. Balasubramanyam has recently been elected as Fellow
of the National Academy of Medical Sciences (India) and
is at present Dean of Research Studies & Senior Scientist
at the Madras Diabetes Research Foundation, Chennai,
India. He obtained his PhD degree in 1987 from Sri
Venkateswara University, Tirupati. During 1991 to 1995,
he worked as a Post-Doctoral Scientist at the
Hypertension Research Center of the University of
Medicine and Dentistry of New Jersey (UMDNJ), Newark,
USA on “Cell signaling & Molecular medicine aspects with
special reference to diabetes’. During 1996-99, he served
as a faculty at the Center for Biotechnology, Anna
University, Chennai. He joined the Madras Diabetes
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Research Foundation in 1999 and instrumental in many of its academic developments including
infrastructure for basic science and translational studies. He has over 115 original research
publications and many awards to his credit.

Dr. Balasubramanyam’s specialization and research interests include: Disease-Biology and
molecular medicine with special reference to diabetes and its vascular complications, metabolic
syndrome & obesity, molecular mechanisms of accelerated ageing, redox signaling and ‘biomarkers’
of oxidative stress, role of microinflammation, ER stress, telomere biology, the gut (microbiota)
connection to diabetes, proteomics/epigenetics/miRNA profiling in fat and skeletal muscle with
special reference to insulin signaling and drug discovery, metabolomics, exposomics, stem cell
research, role of endocrine disruptors, bio-prospecting molecular targets of herbal action and
development of cell-based, high-throughput assays as well as point-of-care (POC) medical devices.
Dr. Balasubramanyam is also an elected Member of the Asia-Pacific International Molecular Biology
Network (A-IMBN). He has recently received the prestigious Endeavour Executive Fellowship from
the Education Department of Govt. of Australia. He serves as an Expert Committee member in
many funding agencies of Govt. of India. At national and international levels, he serves as an
expert member of multiple grant review panels and on the editorial advisory boards of multi-
disciplinary journals.

Prof. Dr. Antonio Brunetti

Dr. Antonio Brunetti is a Professor in Endocrinology at the
University “Magna Græcia” of Catanzaro, Italy. He
graduated in medicine and specialized in Endocrinology
and Metabolism at the University of Catania, Italy. In
1992 he obtained the PhD degree in Endocrine and
Metabolic Sciences from the University of Naples, Italy,
while he was working at the Division of Diabetes &
Endocrine Research, University of California San Francisco
(UCSF), USA. During his PhD programme at UCSF, Prof.
Brunetti led and was the principal investigator of a series
of studies that helped to clarify most of the molecular
mechanisms involved in insulin action and the regulation
of insulin receptor gene expression in muscle, liver and
fat.

Over the past 15 years his research activity has mostly focused on the molecular genetics of insulin
resistance and type 2 diabetes, followed by the discovery of a novel mechanism for insulin
resistance in a subset of diabetic patients. These studies have helped to identify critical
components of the transcriptional machinery that governs insulin receptor gene expression,
indicating that defects in the architectural factor HMGA1 (the most important among these
components) may cause “HMGA1opathy”, a novel insulin resistance subphenotype observed in
patients with either rare forms of insulin resistance or common type 2 diabetes. The results
obtained from these studies have provided insights into previously unexplored aspects of insulin
resistance and have been presented in various international conferences and published in leading
peer reviewed journals.

His current research includes the study of chronic inflammation and hypoxia in fat and their role in
the development of obesity-related insulin resistance in the effort to identify new biological targets
and biomarkers of early disease. The actual researching activity is also centered on the study of
gestational diabetes mellitus (GDM) and the identification of early predictors of GDM and glucose
intolerance during pregnancy.

From 2008 to 2016 he coordinated the PhD programme in Endocrine-Metabolic and Nutritional
Sciences at the University “Magna Græcia” of Catanzaro. Currently he is a member of the PhD
programme in Biomarkers of chronic and complex diseases, and Director of the Operative Unit of
Endocrinology and Metabolism at the Azienda Ospedaliero-Universitaria “Mater Domini”, University
“Magna Græcia” of Catanzaro, Italy. At national and international levels, he has served as member
of multiple editorial boards, and is an active member of various professional societies.

Prof. Dr. Juei-Tang Cheng

Dr. Cheng is a chair-professor at the Chang Jung Christian
University and he also serves as a Senior Investigator in
Chi-Mei Medical Center. During his PhD thesis research in
pharmacology at Shizuoka Pharmaceutical College in
Japan, he demonstrated that calcium-induced calcium
release in smooth muscle. Then, he was invited as an
associate professor at Tajen Pharmaceutical College in
Taiwan. He found a nature fruit Guava in the alleviation of
diabetic disorders. In 1986, he moved to the National
Cheng Kung University to serve as an associate professor
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in pharmacology. He continued his favorite target, effects
of natural products on diabetic complications. Depending
on several findings, he promoted to the professor in the same university. Therefore, Dr. Cheng
directed graduate students to investigate the pathophysiology of diabetes and the role of peptides
in neuroendocrinology. He characterized the mediation neuropeptide Y in diabetic disorders and
established the major role of beta-endorphin in metabolic regulation. In 1996, Dr. Cheng became
the chairman of the Research Center for Traditional Chinese Medicine in his university. He used
herbal products to demonstrate several findings in the alleviation of diabetic disorders. Therefore,
Dr. Cheng got the Fellowship (FCP) from the American College of Clinical Pharmacology. He
developed the role of opioid mu-receptors in the metabolic regulation and suggested endogenous
receptors are helpful in the regulation of metabolism. Additionally, mediation of endogenous
imidazoline receptors in diabetes has also been demonstrated in several publications. Since 2009,
Dr. Cheng was retired and moved to the present university. His current research includes a systems
biology approach to study the processes of metabolic disorders in efforts to identify new targets for
the handling of diabetes and/or metabolic syndrome.

Dr. Cheng has been an active member of the American Diabetes Association (ADA) and New York
Academy of Sciences, where he has been involved in the development of basic research to assist
handling of metabolic disorders.  At national and international levels, he has served as a member
of grant review panels and on the editorial advisory boards of multiple journals.

 

Professor Jing Sun

Professor Jing Sun is Professor of Biostatistics at the
School of Medicine and Dentistry, Griffith University,
Fellow of International Engineering and Technology
Institute (IETI), and IETI Australian Society President.
She has been leading and teaching post graduate health
and medical statistics in Griffith’s health faculty since
2006, with over 2500 postgraduate students completing
her quantitative research and statistics course. Jing leads
large scale collaboration of Chronic Diseases/Mental
Illness randomised controlled trials and cohort studies
that led to advances in our understanding of prognosis
treatment of patients with cardiovascular disease,
diabetes and mental disorders in the era of effective
lifestyle based rehabilitation and cognitive behavioural therapy. She has a longstanding interest in
chronic disease prevention and intervention program development using tele-health approaches
and has recently developed a project using wearable technology to monitor chronic disease
patients' health. She has been invited to various international and Australian national conferences
as a keynote speaker, and chaired the measurement component of the Inaugural Australia-China
Science and Technology conference, and the second conference held in Chongqing, China. She has
authored over 195 papers in highly esteemed journals on various advanced data science based
analytical methods, ranging from multi-level, meta-analysis to machine learning methods. Her
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Quality of Life Differences in Pre- and 
Post-Educational Treatment in Type 1 Diabetes 
Mellitus During COVID-19
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Purpose: The coronavirus-19 (COVID-19) pandemic requires the use of online media to 
ensure monitoring of type 1 diabetes mellitus (T1DM) in children. Thus, this study aims to 
determine whether online education effectively improves the quality of life (QoL) in children 
with T1DM during the coronavirus-19 pandemic.
Patients and Methods: The study, conducted from March to October 2020, utilized the paired 
t-test before and after online education. Moreover, it adopts the recommended Pediatric Quality 
of Life Inventory (PedsQL) 3.2 diabetes module for the 33 patients registered in the Pediatric 
Endocrine Outpatient Clinic of Dr. Soetomo Hospital, Surabaya, Indonesia.
Results: The QoL of all children (p = 0.011), parents (p = 0.001), and both children and 
parents (overall; p = 0.002) have shown significant improvement after the treatment. The 
QoL of parents, as a subcriterion, improved after the treatment. However, the improvement 
in the children in subcriterion treatment II (p = 0.186) was not significant.
Conclusion: Online education has proven to create a better QoL almost in all children with 
T1DM during the coronavirus-19 pandemic.
Keywords: T1DM, COVID-19, children, online education, PedsQL

Introduction
The coronavirus-19 (COVID-19) pandemic was declared by the World Health 
Organization (WHO) Emergency Committee as a global health emergency.1 This 
pandemic has inadvertently impacted health systems in that the primary health 
services have given up for a long time. It has also influenced health, physical, 
psychological, and socioeconomic sectors in many countries.2–6 Especially for the 
psychological aspect, COVID-19 pandemic on pediatric patients with chronic 
diseases, particularly type 1 diabetes, are more vulnerable and at higher risk for 
developing dangerous feelings, such as uncertainties, distraction, irritability, and 
fear. Also, They are at risk of acute stress disorder, adjustment disorder, and grief.7 

Thus, quality of life (QoL) will be impaired.3 Moreover, the American Diabetes 
Association recommends that patients with type 1 diabetes mellitus (T1DM) and 
their families be given comprehensive education and support.8

T1DM is the most common chronic disease, with approximately 70,000 children 
diagnosed worldwide each year. It has an incidence rate of <1 case/year/100 
individuals in the Asian population, which is relatively lower than in the 
Caucasian population.9 A rise of approximately 40% (70 children) in new T1DM 
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visits was recorded in Indonesia from 2002 to 2014 
according to the data from Dr. Soetomo General 
Hospital, Surabaya.10 On one hand, the China Center for 
Disease Control reported 2143 infections <18 years old as 
of August 2020.11 On the other hand, a report from the 
COVID-19 task force in Indonesia shows that the infection 
rate in children is 11.4%, with 3.2% mortality. This mor
tality rate is relatively the highest compared to other coun
tries, including America, Italy, and Korea.12

Many patients have impaired glucose control during the 
pandemic period.13 Consequently, children with T1DM are 
vulnerable to COVID-19 infection.14 However, studies 
have shown that education is the key to successful diabetes 
management.15 Thus, the healthcare system needs to 
explain the condition of this pandemic, management for 
prevention, and the importance of continuing diabetes treat
ment during the pandemic. The effect of lockdown in some 
countries restricts individual movement. Therefore, daily 
activities are affected, which can influence the QoL in 
some aspects.16 Several components in the Pediatric 
Quality of Life Inventory (PedsQL), such as diabetes symp
toms, treatment barrier, treatment adherence, worry, and 
communication, are at risk of worsening during the 
pandemic.17 Therefore, several studies have stated that pan
demic conditions can cause a decrease in QoL in T1DM 
patients, especially children and adolescents.13,18

It has been previously reported that online education 
can promote relationship quality and knowledge 
improvement.17,19 Especially in pandemic conditions, it 
could lead to lack of doctor and patient contact which 
results in a reduction of parent’s motivation to care their 
child’s condition which results in a further decrease in 
QoL.20 Consequently, this study aims to determine 
whether online education is effective in improving QoL 
in children with T1DM during the COVID-19 pandemic.

Patients and Methods
Sample
This study involved children and adolescents, as well as 
their parents, diagnosed with T1DM according to the 
International Society for Pediatric and Adolescent 
Diabetes guidelines. The patients were registered at the 
Pediatric Endocrinology Outpatient Clinic of Dr. Soetomo 
Hospital, Surabaya, Indonesia. The inclusion criteria for 
this study were age (5–18 years), diagnosed with T1DM, 
registered at the Pediatric Endocrinology Outpatient Clinic 
of Dr. Soetomo Hospital, treatment status (already started 

treatment), and hospital visits (visited the hospital with 
parents). The sample was randomly obtained after we 
share the information in mobile application. Those who 
willing to join our interactive session were our sample 
population. Consequently, 33 patients (18 boys and 15 
girls) were included in this study.

Community Treatment
Treatment activities were in the form of knowledge sharing 
through online education with the preparation of educational 
manuals and videos using Zoom web conference. In addition, 
parents were given learning materials such as educational 
videos and powerpoint presentations about the guide and 
treatment of T1DM during the COVID-19 pandemic. 
Online education was about the COVID-19 infection, the 
importance of continuing proper diabetes treatment during 
the pandemic, and the equipment for personal prevention. 
The online meeting began with explaining the T1DM child 
care method at home and advice to be applied at home, 
presented by a pediatric diabetes specialist. Followed by 
a one by one sharing session of experiences from each parti
cipant regarding the process of nursing for the children during 
the COVID-19 pandemic period. After sharing the experi
ence, a pediatric diabetes specialist reviewed whether the 
actions taken by each family and motivated the family. This 
meeting session is conducted only once in about 120 minutes. 
Post-test evaluation applied after education is done. Post- 
intervention QoL data were obtained two months intervals. 
Then, we collect some feedback on satisfaction with partici
pants by personal chat on a mobile application. All partici
pants were satisfied with the sharing session because they can 
share their problems and find solutions in the sharing session.

Data Collection
This study used a cross-sectional design and was performed 
from March to October 2020. Retrospective data were taken 
from medical records, and the subjects were interviewed to 
collect data based on PedsQL. Before the interview, the 
subject’s consents were obtained. This process was carried 
out during their visit to the Pediatric Endocrine Outpatient 
Clinic of Dr. Soetomo Hospital, Surabaya, Indonesia.

The Personal Characteristic Form
The children’s form consisted of demographics (eg, gender, 
weight, age, and illness-related topics such as diabetes 
duration, age at diagnosis, and glycated hemoglobin levels). 
The parent’s form consists of questions about marital status, 
educational background, and family income.
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Nutritional Status
Nutritional status was classified according to the World 
Health Organization (WHO), Body Mass Index (BMI) for 
age values defined for children and adolescents (5–18 
years old): severe malnutrition (z < −3), moderate malnu
trition (−3 < z < −2), normal (−2 < z ≤ 1), overweight (1 < 
z < 2), and obese (z > 2).17 The subjects were grouped into 
four groups (severe malnutrition, moderate malnutrition, 
normal, and overweight/obese).

Educational Background
The educational background was classified based on the 
government program of 9-year compulsory education; 
hence, the governmental program of our country divided 
it into three groups: <9 years, 9–12 years, and >12 years.

Socioeconomic Status
The socioeconomic status was defined based on the world 
bank scale of Indonesia, which is middle-low and regional 
minimum wage from the government of each city. We 
divided into three groups based on the regional minimum 
wage: low, medium, and high.

Pediatric Quality of Life Inventory
The patient’s QoL was assessed using the PedsQL 3.2 
diabetes module by Varni et al for children based on the 
patient’s age.21 The PedsQL questionnaire has been trans
lated by a credible sworn translator into Bahasa Indonesia 
that used to assess the quality of life of the children with 
T1DM. It assessed the aspects of diabetes (15 items; 
diabetes symptoms), treatment barriers (evaluated the 
obstacles or problems during treatment; treatment I, 5 
items), treatment adherence (treatment II, six items), 
worry (3 items), and communication (4 items) with 
reverse-scored items. Five- and three-point scales exist 
for the Child Report for Young Children (5–7 years old). 
In the 5-point scale, 0, 1, 2, 4, and 4 never represented, 
almost never, sometimes, often, and almost always, 
respectively. However, in the 3-point scale, 0, 2, and 4 
represented not at all, sometimes, and a lot, respectively. 
These scores were transformed to a 0–100 scale, where 0 = 
100, 1 = 75, 2 = 50, and 4 = 0. Lower scores demonstrate 
more diabetes symptoms and management problems. This 
PedsQL has tested its validity and reliability by showing 
good results in the study by Varni et al.22 In addition, 
validity is assessed by predicting the morbidity and disease 
burden of the patients and their parents. Consequently, 
reliability is when results were consistent after several 
tests.21 Moreover, the validity and reliability of the 

PedsQL questionnaire have been tested by Statistics of 
Universitas Airlangga and it has been reported to be 
valid. The questionnaire was shared online with the parti
cipants by the same team during the study.

Data Evaluation
The SPSS 17.0 software (IBM SPSS; Armonk, NY, USA) 
was used to analyze data. The mean and standard deviation 
of each element were used to obtain the baseline and 
clinical characteristics data. The normality test was done 
using the Shapiro–Wilk test because the subject was <50. 
The data were normally distributed so that we continued to 
the paired t-test based on the statistic journal from Kim 
K. T., 2015.23 Moreover, we have already consult to the 
statistician of Universitas Airlangga, the paired t-test was 
used to test the comparison test. P < 0.05 was considered 
statistically significant.

Results
This cross-sectional study included 33 children with 
T1DM (18 boys and 15 girls; 11.97 ± 2.91 years old). 
The baseline characteristics and history of the patients 
with T1DM are presented in Table 1. The average diabetes 
duration was 3.33 years, compared to the Asian demo
graphic average was 5.48 years. The average age at diag
nosis in our study was 67.75 months or 5.64 years old, 
similar to a study of Asian children population from 
Khanolkar et al 2016,24 stated that the average age at 
diagnosis was 6.60 years old. The average HbA1c in our 
study was 10.06%, while the average in Asian children 
population was 9.1%, based on Khanolkar et al 2016. The 
participant’s socioeconomic status was majority low, as 
well as a study of Khanolkar et al 2016 in Asia population.

The scores of the parents were in line with the scores 
of the children. On the one hand, the mean QoL scores for 
parents before and after online education were 75.29 and 
76.51, respectively. On the other hand, the mean QoL 
scores for children before and after online education 
were 75.66 and 76.80, respectively. These results showed 
that linearity exists between the scores of the parents and 
children. The results of the treatment effect on the QoL of 
the subjects showed a significant PedsQL score before and 
after an online video conference (p = 0.002), and the mean 
difference was as high as 1.21 of the PedsQL score. 
Moreover, the most significant impact was observed in 
the scores of the parents (p = 0.001) and children (p = 
0.011), with a difference of 1.22 and 1.14 of the PedsQL 
scores, respectively.
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The improvement in the scores of the parents (1.22) 
was more significant than the increase in the scores of the 
children (1.14). However, a significant increase in PedsQL 
score was shown overall. The PedsQL subcriteria are pre
sented in Table 2. An increased result was found in all 
criteria except for treatment adherence for children (p = 
0.186). Meanwhile, diabetes, treatment barrier, worry, and 
communication criteria significantly improved after the 
treatment (p < 0.05).

Discussion
This study found that online education is effective in improv
ing the QoL in children with T1DM during the COVID-19 
pandemic. The average of parents, and children’s scores were 
increased. An increased mean score QoL before and after 
intervention showed that online education was clinically 
meaningful and improved QoL among the parents and chil
dren with T1DM. It is clinically meaningful because the 
parents feel satisfied with this interactive session and their 
worry reduced (worry aspect), for the treatment barrier 

aspect, their parents more courageous to control with the 
doctor in hospital, for the diabetes symptoms, complaints 
from patients are also reduced due to their routine control, 
for the adherence treatment, each patient has a glucose report 
book before and after meals, so parents are more obedient to 
the insulin dosage and insulin schedule, for the communica
tion aspect, parents and children build more communication 
at home, their parents told us when they came to clinic to 
control. This study is consistent with a study from Dudley 
et al 2014 which stated that the way the health care team 
works together and implements technology and education 
dramatically affects the client’s success. In that study, parti
cipants completed an initial semi-structured interview.25 

Another study from Algahtani et al 2021 stated that 
Community-based interventions are needed to mitigate the 
pandemic’s negative effects and enhance the health and QoL 
of the general population. The online survey was the most 
feasible way to access the target population in light of the 
social-distance protocols implemented during the COVID-19 
pandemic.26 A significant improvement in each of the sub
criteria was also found except for the treatment adherence 
criterion in children. This could be due to the child’s lower 
ability to understand speech and writing compared to adults. 
Moreover, children are more likely to be visual and psycho
motor learners.27,28 Online education has been studied in 
a systematic review by Giustini et al.29 This research pointed 
out that evaluating health promotion through social media is 
tricky. However, benefits were noted from the existence of 
psychosocial support and psychological functioning. Online 
education is also safe during a pandemic.30 The knowledge 

Table 1 Baseline Characteristics of Patients with T1DM

Characteristics Mean (SD) N (%)

Age (years) 11.97 (2.91) 33 (100)

Gender

Boys 1.45 (0.50) 18 (54.5)
Girls 15 (45.5)

BMI 1.78 (0.48) 33 (100)

Nutritional status

Severe malnutrition 2.0 (0.25) 1 (3)
Moderate malnutrition 1 (3)

Normal 30 (90.9)

Overweight/obese 1 (3)

Socioeconomic status

Low 2.03 (0.81) 26 (78.8)
Medium 5 (15.2)

High 2 (6.1)

Parents’ educational background (years)

<9 3 (9.1)
9–12 21 (63.6)

>12 9 (27.3)

Diabetes duration (years) 3.33 (2.83)

Age at diagnosis (months) 67.75 (10.02)

HbA1c (during COVID-19) 10.06 (2.49) 33 (100)

HbA1c (last year) 9.20 (1.86) 33 (100)

Abbreviations: BMI, body mass index; SD, standard deviation; HbA1c, hemoglobin A1c.

Table 2 Comparison of PedsQL Scores Before and After Online 
Education for Each Subcriteria

PedsQL Comparison Mean (SD) t p

Diabetes Parents −1.15 (1.86) −3.55 0.001

Children −0.67 (1.75) −2.22 0.034

Treatment I Parents −1.51 (3.64) −2.39 0.023

Children −1.67 (4.26) −2.24 0.032

Treatment II Parents −0.98 (2.05) −2.75 0.010

Children −0.37 (1.58) −1.35 0.186

Worry Parents −1.38 (3.38) −2.34 0.026

Children −1.35 (3.31) −2.33 0.026

Communication Parents −1.10 (2.80) −2.25 0.031

Children −1.65 (3.49) −2.71 0.011

Abbreviations: PedsQL, Pediatric Quality of Life Inventory; SD, standard 
deviation.
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of T1DM and its management significantly affects metabolic 
control and patient adherence to medical advice. Children 
with T1DM are vulnerable to COVID-19 infection. Many 
patients have impaired glucose control during the pandemic 
period because of their fear of going to hospital to see the 
doctor and have a routine control.31 Thus, many researchers 
want to evaluate the education of patients regarding 
T1DM.32,33 They conclude that education is needed to con
trol T1DM in children, adolescents, and adults.

Abdul-Rasoul et al stated that patients with T1DM, espe
cially children and adolescents, had lower QoL evaluated by 
PedsQL.34 Similarly, parents had lower QoL compared with 
children. This result is consistent with the current study that 
parents had lower PedsQL scores than children, which may 
be caused by the parent’s burden to guide and maintain the 
child and adolescent patients with T1DM. Thus, educating 
patients with T1DM is essential to maintain patient adher
ence and its effect on patient QoL.32 However, the study 
evaluating the efficacy of education to the improvement of 
the PedsQL score has not yet been conducted. This study 
found that QoL improvement was significant in all groups 
(parents and children). Moreover, the best improvement was 
shown by the treatment barrier score. Treatment barrier was 
related to patient–parent motivation and acceptance of the 
disease.20 It is also related to doctor–patient contact, which 
has been significantly reduced due to social distancing during 
the COVID-19 pandemic.35 Moreover, online education 
could be the solution to improve the treatment barrier com
ponent of the treatment.

The smallest improvement observed in this study was 
in treatment adherence score (Table 2). Consistent with the 
study by Vimalavathini et al, education only improves 
knowledge and attitude but is not a practical component 
that composes adherence.32 Treatment adherence is the 
most difficult to improve because it needs practical 
demonstration and mirroring from the doctor, which is 
limited due to the modularity of online education.36

This study found that most patients were in the 8–12 years 
old group, which is consistent with other studies.28–30 

Moreover, the T1DM incidence rate is lower in younger chil
dren (5–7 years old).37 Table 1 shows that boys were more 
prevalent in this study, which is similar to a study by Redondo 
et al.38 The patient socioeconomic status of this study is similar 
to the study by Mackey et al.39 In addition, the socioeconomic 
status correlates with diet, activity, and doctor’s compliance, 
thus affecting QoL. Another study demonstrated that socio
economic inequalities, measured as low education and 

occupational levels, were associated with an increased risk of 
complication T1D and worsening the disease.40,41

Nevertheless, this study has a limitation. The number 
of T1DM cases in this study is lower than that in 
Caucasians although the study was conducted at 
a referral hospital in East Indonesia. Another limitation, 
this study is single-center, so that it is also difficult to 
conduct a controlled trial study for this case. Moreover, 
the challenge of handling T1DM is quite complicated in 
Indonesia because of limited resources. Thus, online edu
cation, besides maintaining routine control in pediatric 
endocrine outpatient clinics, will improve treatment. 
Consequently, QoL will also be improved. Moreover, no 
studies exist about online education during the COVID-19 
pandemic. It is believed that this is the first online educa
tion that determines the differences between QoL in 
patients with T1DM before and after online education.

Conclusion
Online education during the COVID-19 pandemic has 
a good impact on promoting the QoL of patients with 
T1DM with the increment of PedsQL observed in parents 
and children. Although a face-to-face conference is limited 
due to the risk of COVID-19 transmission, the online 
video conference could substitute for education in some 
parts. Nevertheless, meeting sessions (eg, workshops or 
demonstrations) are essential for health promotion which 
cannot be substituted.

Data Sharing Statement
All subject data in our study are available upon request.
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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scientific influence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of

the journals where such citations come from It
measures the scientific influence of the average article
in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2009 22
2010 14
2011 15
2012 42

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.

The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2009 0.000
Cites / Doc. (4 years) 2010 0.682
Cites / Doc. (4 years) 2011 0.750
Cites / Doc. (4 years) 2012 1.647
Cites / Doc. (4 years) 2013 2.452
Cites / Doc. (4 years) 2014 3.434
Cites / Doc. (4 years) 2015 4.379
Cites / Doc. (4 years) 2016 4.213
Cites / Doc. (4 years) 2017 3.935
Cites / Doc. (4 years) 2018 4.019

Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.
Journal Self-citation is defined as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received

by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2009 18.18
2010 14 29

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
Uncited documents 2009 0
Uncited documents 2010 14
Uncited documents 2011 21
Uncited documents 2012 13
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