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Abstract

Objectives: To investigate the perceptions and acceptability of a home-based exercise intervention in systemic lupus
erythematosus (JSLE) and juvenile idiopathic arthritis (JIA) adolescent patients during the COVID-19 pandemic, and to
explore the effects of the intervention on health-related quality of life (HRQoL), sleep quality, and mental health conditions
parameters.
Methods: This was a randomized controlled trial of a 12-week, home-based exercise training program conducted between
October and December 2020. During this period, social distancing measures were in place in Brazil to contain the spread of
COVID-19. Adolescent patients diagnosed with JSLE and JIA participated in the study. Health-related qualitative and
quantitative data were collected before and after the follow-up.
Results: 21 JSLE patients and 30 JIA patients were analyzed. Six themes emerged from patients’ feedback: 1) Suitability of
the home-based format; 2) Appropriate trainer supervision, 3) Motivators and facilitators for the program; 4) Barriers to
the program; 5) Health benefits; 6) Patients’ suggestions to improve the program. Overall, data indicated that the in-
tervention showed good acceptability and elicited improvements in the perceived HRQoL and fatigue in JIA and JSLE
patients during the pandemic. However, further quantitative analyses with validated HRQoL, sleep quality, and mental
health conditions instruments did not capture these benefits (p>0.05).
Conclusion: Our main findings based on in-depth qualitative assessments suggest that a home-based exercise training
program was suitable and well-accepted by adolescents with JSLE and JIA during the COVID-19 pandemic. Nonetheless,
adherence was not high, particularly among JIA patients, suggesting that facilitators and barriers identified in the current
study should be explored to improve the quality of new home-based exercise programs implementation, particularly in a
future emerging crisis.
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Introduction

It is estimated that three million children and adolescents
globally are currently living with juvenile autoimmune
rheumatic diseases, such as juvenile systemic lupus er-
ythematosus (JSLE) and juvenile idiopathic arthritis (JIA).1

JSLE is an autoimmune disease characterized by immune
dysregulation, formation of autoantibodies and immune
complexes, resulting in inflammation and potential damage
to a variety of organs.2 JIA encompasses all forms of ar-
thritis beginning before 16 years of age and presenting
specific symptoms, such as fever, rash, uveitis, and seros-
itis.3 JSLE and JIA patients often present with higher rates
of mental health issues, and low quality of life.4

Since March, 2020, the coronavirus 2019 (COVID-19)
has been spreading throughout Brazil and has been re-
sponsible for more than 23 million infected Brazilians and
more than 621,000 deaths as of January, 2022.5,6 In the
beginning, to prevent the spread of COVID-19, schools
were closed and in-person classes were suspended, directly
affecting millions of Brazilian children and adolescents.7

Consequently, important decrease in physical activity
levels8–16 and higher rates of mental health issues were
reported during the pandemic in this population.17,18 Ad-
olescents with juvenile rheumatic diseases usually present
with higher prevalence of mental health issues compared to
healthy counterparts.17,18 Another factor that might con-
tribute to poor mental health in this population is an inactive
lifestyle.19–21

To mitigate the negative effects of home confinement,
strategies focused on promoting exercise have been sug-
gested.22 In fact, studies have shown the therapeutic utility
of exercise in patients with autoimmune rheumatic
diseases,23,24 and home-based exercise programs have
emerged as clinically effective and cost-effective strate-
gies to improve general health across many clinical
conditions.25–27 In the present study, our main objective was
to investigate the perceptions and acceptability of a home-
based exercise intervention in JSLE and JIA adolescent
patients during the COVID-19 pandemic. As a secondary
aim, we explored the effects of the intervention on health-

related quality of life (HRQoL), sleep quality and mental
health conditions using self-rated questionnaires.

Methods

Study design and patients

This was a randomized controlled trial conducted between
October and December 2020. During this period, social
distancingmeasures to contain the spread of COVID-19 were
in place in Brazil. This study was part of larger project aimed
at exploring potential therapeutic effects of exercise during
COVID-19 pandemic among adolescents with a variety of
chronic diseases (clinicaltrials.gov NCT04458246). Partici-
pants were recruited from the Pediatric Rheumatology Unit
and Rheumatology Division of our university and tertiary
referral hospital in Sao Paulo, Brazil. Adolescents aged
between 10 and 19 years with JSLE and JIAwere included in
this study. Patients receiving treatment and care management
at our center were asked for their consent to be included in
repository of patients to be contacted for future research. The
research team contacted all potential patients for recruitment
and screening.

Inclusion criteria were 1) JSLE and according to the
American College of Rheumatology (ACR) criteria28, 2)
JIA according to the International League of Associations
for Rheumatology (ILAR) criteria29 3) receiving treatment
or follow-up at our university hospital, and 4) aged 10–
19 years. Exclusion criteria were: 1) cardiovascular in-
volvement (e.g., arrhythmias, arterial hypertension, heart
failure, conduction disturbances, myocarditis, or pericar-
ditis), 2) undernourishment, 3) kidney or pulmonary chronic
diseases, or 4) engagement in any form of exercise for at
least three months prior to and during the study. All patients
obtained medical clearance to participate in the intervention.
On the basis of feasibility, resources, capacity of research
staff and facility, and patients’ availability,30,31 we selected
21 JSLE patients and 30 JIA patients to participate in this
study. After completing all questionnaires, patients were
randomized to either intervention or control group.

The Research Electronic Data Capture (REDCap®) was
used to send questionnaires. REDCap® is a safe web in-
strument planned to support data capture for research
studies. It also audits trails for tracking data control and
allows automated data export procedures for statistical
analyses. Participants were sent the REDCap link for the
surveys and asked to complete all questionnaires. If surveys
were incomplete, the research team followed up with emails
or messages. Approximately six emails or messages were
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sent per subject to improve the response rate. The ques-
tionnaires were conducted in Portuguese. The study was
approved by the local ethics committee (CONEP number
4.081.961) and the patients’ parents or guardians signed the
online consent prior participation.

Home-based exercise program

The home-based exercise program consisted of a 12-weeks,
three times a week aerobic and bodyweight exercise training
program, which is thoroughly described elsewhere.32

Training sessions were divided into two parts. Initially,
the warm-up included predominantly aerobic exercises such
as jumping jacks, skipping, and mobility and flexibility
exercises. The second part included bodyweight exercises
for the major muscle groups such as squats, lunges, push-
ups, crunches, and planks. Exercise sessions occurred three
times a week. One weekly session was conducted with
online live supervision with the trainer, whereas the other
two weekly sessions were unsupervised, but patients were
instructed to provide feedback to the trainer immediately
after completion of the training session. Supervision/
monitoring was conducted via WhatsApp® or Google
Meets® according to patients’ preference. Progression oc-
curred every four weeks by increasing the number of sets (3
to 4), repetitions (10 to 15) and/or duration (30 to 45 s). The
exercises were modified every four weeks. Sessions in-
cluded 1 to 5 patients at a time and adherence to the exercise
program was monitored on a session basis by a member of
the research staff.

Patients received instructional videos, photos, and “gifs”
describing and illustrating the exercise program. Before the
commencement of the training program, a videocall was
conducted with all patients (and their parents, whenever
necessary), individually, in order to provide all of the details
necessary to perform the exercise training program and to
collect information on patient’s health status.

Adherence to the training program was assessed by
means of training log. Supervised sessions had immediate
assurance of adherence by the trainer, whereas adherence to
the unsupervised sessions was assessed via feedback pro-
vided by the patients immediately after completion of the
training session.

Control group

Patients in the control group were asked to maintain their
usual activities, and should communicate if there was any
change in their routine during the time of the study.

Data collection

Qualitative data collection and analysis. Patients in the
intervention group provided qualitative feedback about

the program in two occasions: at the end of the first
month and at the end of the third month of the program.
Parents of younger patients who were actively involved
in the program were also able to provide feedback. At
the first qualitative data collection timepoint, a videocall
with the trainer was conducted to understand patients’
initial perceptions about the program; the second one
was performed via an open question using WhatsApp®.
In these two time points, the following questions were
asked: i) What did you like about the exercise training
program? ii) What did you not like about the exercise
training program? iii) How could the exercise training
program be improved and what could have been done
different to stimulate your engagement? iv) Did you feel
any difference in your general health due to the exercise
program? Patients’ feedback was transcribed verbatim
in Portuguese and translated to English by trained bi-
lingual and bicultural researchers. Content analysis was
performed to identify themes.33

Strengths and Difficulties Questionnaire

The “Strengths and Difficulties Questionnaire” (SDQ)
was used to evaluate symptoms of mental health dis-
order. It is a behavioral screening tool used to assess
social, emotional, and physical aspects of behavior in
young people 34 and it has been shown to be valid and
reliable for completion by 11–16-year-old individ-
uals.35 The questionnaire has 25 items which comprise
five sub- scales: (i) emotional symptoms (anxiety and
depressive symptoms); (ii) conduct problems; (iii)
hyperactivity/inattention; (iv) peer relationship prob-
lems; and (v) prosocial behavior (positive behaviors
such as being kind and helpful, scored in reverse of the
other subscales). Response options are “not true,
somewhat true, or certainly true” (scored 0, 1 or 2). The
SDQ “Total Difficulties Score” (SDQ TDS) was gen-
erated by adding together the scores from the first four
subscales and range from 0 (low difficulties) to 40 (high
difficulties). The five subscales, whose scores can vary
from 0 to 10, were also investigated independently.
SDQ TDS provides a useful indicator of the level of
symptoms of overall mental health disorder. In addition,
the subscale items may be used to indicate specific
clinical disorders in adolescents: depression, anxiety,
hyperactivity attention deficit disorder (ADHD) and
behavioral/conduct disorder. This questionnaire was
translated and validated in the Portuguese language.36

Pediatric Quality of Life Inventory—PedsQL 4.0
Generic Core Scale

The PedsQL 4.037 is a tool to measure health-related quality
of life (HRQOL) in healthy children and adolescents and in
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those with acute and chronic health conditions. This tool
focuses on the following domains: physical (eight items),
emotional (five items), social (five items), and school (five
items) and it is administered to individuals between 2 and
25 years of age, with child self-report and parent proxy-
report. All items for each of the forms are essentially
identical, differing only in language. The answers are rated
on a five-point scale (0=never, 1=almost never, 2=some-
times, 3=often, and 4=almost always). The items are in-
versely scored and transposed on a 0 to 100 scale (0=100,
1=75, 2=50, 3=25, and 4=0). Thus, the greater the score, the
higher the quality of life. The total score is a sum of the
scores across the four dimensions evaluated. The physical
summary corresponds to the mean of the physical dimen-
sion (eight items), while the psychosocial summary (15
items) covers the emotional, social, and school domains.
This tool was translated and validated in the Portuguese
language.38

Pittsburgh sleep quality index (PSQI)

Sleep quality was assessed by the PSQI,39 which is a
self-rated questionnaire assessing sleep quality and
disturbances. The questionnaire is composed by 19
questions representing one of the seven components of
sleep quality: subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbance, sleep
medication intake, and daytime dysfunction. Each

component score was rated on a 3-point scale, leading to
a sum of up to 21 points. A PSQI score > 5 indicate a
poor sleep quality whereas a PSQI score ≤ 5 indicate
good sleep quality.

Statistical analysis

The number of patients was chosen on the basis of feasi-
bility, based on resources, capacity of research staff and
facility, and available patients, in line with current rec-
ommendations.30 A linear mixed effects model was used to
assess possible differences between groups, assuming fixed
effects for Group and time, and random effects for partic-
ipants. Significance level was d previously set at p ≤ 0.05.
The lme4 package was used for linear mixed-effects
models. Data are expressed as mean ± SD, delta changes and
95% confidence interval (95%CI). Analyses were per-
formed in RStudio version 4.02

Results

Participants’ characteristics

A total of 54 JSLE patients and 126 JIA patients were
assessed for eligibility. Eight JSLE and 6 JIA patients were
unable to participate due to physical limitations, 11 JSLE
and 75 JIA patients did not respond to the recruitment
contact, and 12 JSLE and 13 JIA patients declined to

Figure 1. Flow charts of patients with juvenile systemic lupus erythematosus and patients with juvenile idiopathic arthritis.
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participate. During the follow-up period, two JSLE and 2
JIA patients lost interest in the intervention before starting it
and were not analyzed as intention to treat, two JSLE in the
control group did not complete the follow-up question-
naires, two JIA patients discontinued intervention for per-
sonal reasons. Therefore, 21 JSLE patients and 30 JIA
patients remained and were evaluated (Figure 1). JSLE
patients were 76% female; age: 15.8 ± 2.25 years; BMI:
23.1± 5.7 kg/m2; time elapsed since diagnosis: 6.45 ±
3.90 years. JIA patients were: 80% female; age: 14.5 ±
2.27 years; BMI: 24.3 ± 5.58 kg/m2; time elapsed since
diagnosis: 5.20 ± 4.78 years (Table 1). Adherence to the
exercise protocol was 76.7% and 44.8% for JSLE and JIA
patients, respectively.

Qualitative results

Eight patients with JSLE and 11 with JIA were included in
the qualitative analysis (Tables 2, 3). Only one patient in
each group did not provide qualitative feedback. Six themes
emerged from patients’ feedback: 1) suitability of the home-
based format; 2) appropriate trainer supervision; 3) moti-
vators and facilitators for the program; 4) barriers to the
program; 5) health benefits; and 6) patients’ suggestions to
improve the program.

Suitability of the home-based format. Patients with JSLE
and JIA reported the home-based exercise program to be

appropriate for performing during the COVID-19
pandemic. JSLE patients reported that the online for-
mat was good, and one patient even reported that the
online format made her comfortable as she considers
herself as a shy person, and this format made her enjoy
exercising. JIA patients also reported adapting well to
the online format, they reported the ability to do it
“anywhere” as a positive feature. One patient reported
preferring this format over in-person training.

I liked that the program was online, if it was in-person I think
that I would had difficulties to participate because I am very
shy…But doing [exercising] at home pleased me very much.—
Female JSLE patient, 16 years old

I really liked the online format, due to the pandemic it
was also the only way [to participate in the program].—
Female JIA patient, 19 years old

Appropriate trainer supervision. In general, patients re-
ported liking the research staff that delivered the ex-
ercise training. Patients reported that the team was
attentive and explained the exercises well. JSLE pa-
tients in general reported to like the trainer (six out of
nine), and one patient reported that the trainer was
attentive to the patients. Three JIA patients reported that
the trainer was very good and explained the exercises
very well.

Table 1. Patients’ demographic characteristics and disease-related parameters in patients with juvenile systemic lupus erythematosus
and juvenile idiopathic arthritis.

Characteristics JSLE n= (21) JIA n= (30)

Age (years) 15.8 (2.25) 14.5 (2.27)
Height (m) 1.61 (0.09) 1.58 (0.07)
Bodyweight (kg) 61.1 (18.8) 62.2 (15.6)
BMI (kg/m2) 23.1 (5.27) 24.3 (5.58)
Female, n (%) 16 (76.1) 24 (80)
Disease time (years) 6.45 (3.90) 5.20 (4.78)
Age at the disease onset (years) 9.66 (3.48) 9.36 (3.68)
Prednisone, n (%) 11 (52%) 3 (10%)
Dosage mg/day 10 (5–22.5) 10 (10–17.5)
Methotrexate, n (%) 4 (19%) 8 (27%)
Dosage mg/day 17.5 (11.2–23.7) 25 (20–25)
Leflunomide, n (%) 1 (5%) 11 (30%)
Dosage mg/day 20 20 (20–20)
HCQ, n (%) 20 (95%) 1 (3%)
Dosage mg/day 400 (200–400) 200 (200–200)
Adalimumab n (%) 0 (0) 3 (%)
Dosage mg/day 40 (40–40)
Etanercept, n (%) 0 (0) 3 (10%)
Dosage mg/day 50 (50–50)

Values are described in mean (SD) or median ITQ (25–75). Abbreviations: JSLE: juvenile systemic lupus erythematosus; JIA: juvenile idiopathic arthritis;
BMI: body mass index; HCQ: hydroxychloroquine.
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I liked the way the patients were treated in this program, the
trainer was excellent, motivated [me] a lot.—Female LESJ
patient, 13 years old

The trainer was very good, very patient and clarified a lot of
doubts, even during the week [on non-training days], via au-
dios.—Female JIA patient, 19 years old

Motivators and facilitators to the program. Most patients re-
ported that they enjoyed the exercises. A few exercises were
less preferred than others such as squatting and push-ups.
For JSLE patients, group classes, frequency of exercises and
enjoying training were the main facilitators. In addition,
some patients with JIA cited the fact that exercising is
beneficial for health and a way to joyfully expend energy.
One JIA patient reported that as she had no other activity to
engage in during quarantine, she focused on getting
stronger. JIA patients also reported that the training fre-
quency was good, as they had some days to rest. They also
mentioned the possibility of exercising during the weekend
if they could not exercise on a weekday.

I liked the frequency of the exercise sessions. I also liked the
exercises. And I liked the fact that even we are in a pandemic,
we got to have this help. And I loved that the patients could do
the sessions together.—Female JSLE patient, 13 years old

The classes were well designed so that we patients could en-
gage in the classes very carefully, if we had any questions, we
could ask … I liked it because somehow, I was taking care of
my health, by exercising.—Female JIA patient, 16 years old

Barriers to the program. For patients with JSLE, the main
barrier was being overwhelmed by activities (online
school, helping in home and others). In addition to
studying, two patients also had to work, and others stated
they were overworked due to school obligations. One
patient with JSLE reported the group classes as a barrier,
one reported having problems with internet connection,
and one patient reported that sometimes she was not
motivated to engage in the sessions because she does not
like to exercise. One patient with JSLE reported feeling a
lot of pain, but only in the first training session. Another
patient with JSLE reported pain and increased tiredness but
she associated it with the fact she was sedentary. For
patients with JIA, in addition to being involved in multiple
activities, some patients reported not liking some of the
exercises. One patient reported perceiving she was not
doing the exercises the right way and that she was also
afraid that exercising incorrectly could worsen her usual
pain. Two patients reported having problems with the
internet. One JIA patient reported many barriers, among
them: taking care of cousins, tiredness, and lack of co-
ordination. One patient reported that she had to stop ex-
ercising due to high disease activity. Five patients with JIA

reported feeling pain, four in the knee and one in the knee
and ankle.

I am overwhelmed with school activities, and I was not able to
deal with everything. I was feeling suffocated by it all. And the
fact that I had to keep sending feedbacks did not help—Female
JSLE patient, 16 years old

Our [internet] connection wasn’t very good so sometimes it
wasn’t possible to participate in the classes… I felt uncoor-
dinated, I was ashamed to train, and I was very afraid of making
the pain worse … And also, I had to take care of my cousins,
and could do the exercises online at night, but I was not
motivated to do the exercises. I was always tired. In addition, in
my house, I did not have space to do the exercises too.—Female
JIA patient, 13 years old.

Health benefits

Some participants reported improvements in health after
completing the program. Patients reported better sleep
quality, motivation, and concentration. Some patients also
reported that they felt higher self-esteem, and that they felt
more confident doing some movements. Two patients (one
patient with JSLE and one with JIA) also reported that they
improved their diet after they started training.

I improved a lot my mental health, I started to drink more water
and also felt that I improve my sleep quality.—Female JSLE
patients, 16 years old.

It was very good for my sleep, since the exercises started, my
sleep improved, I stopped waking up at night. My concen-
tration improved in my studies, I was less distracted. It im-
proved my self-esteem, general health and decreased my
fatigue, I was very happy with that. I feel more comfortable
with my body to go out.—Female JIA patient, 19 years old.

Patients’ suggestions to improve the program. Two JSLE
patients mentioned that they would prefer the training to
be in person, but acknowledged that due to the pandemic
it was not a possible option. Another JSLE patient
suggested that it would be good if more online sessions
were offered. Another patient also thought that it would
be important to have parents exercising with the patient,
because in the patient’s perception, if the parents are not
well, they are not able to take care of their children. One
patient cited his preference of doing the exercises alone,
without online supervision. For JIA patients, however,
some suggestions were conflicting. There were patients
who would like more online sessions, and one patient
suggested that it would be positive to have some face-to-
face sessions. But at the same time there was a patient
who wanted less training sessions during the week, and
another patient preferred not to have online sessions. One
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patient reported that she was afraid to exercise on her
own, and she preferred to have all sessions online, as she
felt safer. One patient suggested that it would be nice to
have more patients in the online session.

I think we could train more times a week—Female JSLE
patient, 12 years old.

I wish there was less training during the week. It’s a lot 3x in the
week, I feel frustrated when I don’t do it—Female JIA patient,
11 years old

Quantitative results

The mean (95% confidence interval) of SDQ TDS, PedsQL
domains, and PSQI scores did not significantly change at

baseline compared to after intervention (p>0.05) (Tables 4,
5).

Discussion

Our main findings based on in-depth qualitative assess-
ments suggest that a home-based exercise training program
was suitable to and well-accepted by adolescents with JSLE
and JIA during the COVID-19 pandemic.

Due to the pandemic, home-based exercise intervention
has been the only form of exercise possible to be delivered
to our patients. The positive intervention’s acceptability by
our patients shows that this type of exercise program can
meet with the expectations of adolescents with JSLE and
JIA. Home-based exercise interventions have gathered more

Table 4. Effects of a 12-week home-based exercise training program on Strengths and Difficulties Questionnaire (SDQ), Pediatric
Quality of Live Inventory 4.0 (PedsQL 4.0), and Pittsburgh Sleep Quality Index (PSQI) in adolescents with systemic lupus erythematosus.

Control Group Intervention Group p value

Domains (score)
Mean Baseline
(95% CI)

Mean Post (95%
CI)

Mean Baseline (95%
CI)

Mean Post (95%
CI) TIME GROUP INT

Strengths and Difficulties Questionnaire
Total difficulties score (0; 40) 11.0 (6.7; 15.2) 9.8 (5.49; 14.2) 18.4 (13.5; 23.3) 16.1 (11.2; 21.0) 0.16 0.02 0.64
Emotional problems (0; 10) 4.2 (2.5; 5.8) 3.40 (1.70; 5.0) 5.9 (3.9; 7.8) 4.8 (2.9; 6.8) <0.01 0.19 0.69
Conduct problems (0; 10) 1.9 (1.0; 2.8) 1.23 (0.3; 2.1) 2.5 (1.5; 3.5) 2.8 (1.8; 3.9) 0.58 0.06 0.11
Hyperactivity/inattention (0;
10)

3.0 (1.3; 4.6) 2.8 (1.1; 4.4) 5.8 (4.0; 7.7) 5.3 (3.4; 7.2) 0.43 0.02 0.69

Peer problems (0; 10) 1.9 (0.9; 2.9) 2.2 (1.3; 3.4) 3.0 (1.8; 4.1) 3.0 (1.8; 4.1) 0.43 0.24 0.43
Prosocial (0; 10) 7.6 (6.42; 8.9) 8.7 (7.5; 10.0) 8.0 (6.5; 9.4) 8.1 (6.6; 9.5) 0.08 0.70 0.14
Impact score (0; 10) 0.9 (0.01; 1.8) 1.3 (0.39; 2.2) 1.5 (0.5; 2.6) 1.6 (0.6; 2.7) 0.40 0.42 0.64
Pediatric Quality of Life Inventory
PedsQL total scale score (0;
100)

72.3 (63.0; 81.7) 78.5 (69.2; 87.9) 65.9 (55.1; 76.7) 66.6 (55.8; 77.4) 0.24 0.36 0.36

Physical health summary score
(0; 100)

71.1 (60.1; 82.1) 81.5 970.5; 92.5) 69.8 (56.4; 81.8) 69.1 (56.4; 81.8) 0.11 0.38 0.07

Emotional functioning (0; 100) 65.4 (52.4; 78.5) 61.25 (48.2;
74.3)

49.4 (34.4; 64.5) 55.6(40.5; 70.6) 0.78 0.24 0.15

Social functioning (0; 100) 87.5 (76.4; 98.6) 88.7 9(77.6;
99.8)

78.33 (65.5; 91.1) 78.9 (66.1; 91.7) 0.83 0.20 0.93

School functioning (0; 100) 67.9 (57.1; 78.7) 76.82 (65.9;
87.4)

57.78 (45.3;70.2) 57.8 (45.3;70.2) 0.33 0.04 0.33

Psychosocial health summary
(0; 100)

73.6 (63.9;83.2) 76.4 (65.9 85.2) 61.8 (50.7; 73.0) 64.1 (52.9; 75.2) 0.51 0.08 0.96

Pittsburgh sleep quality index
PSQI total score (0; 21) 4.3 (2.4; 6.2) 4.8 (2.9; 6.8) 6.0 (3.8; 8.2) 6.9 (4.6; 9.0) 0.30 0.16 0.78
Overall sleep quality (0; 3) 1.0 (0.5; 1.5) 0.7 (0.2; 1.2) 1.2 (0.6; 1.7) 1.0 (0.4; 1.5) 0.20 0.57 0.83
Sleep latency (0; 3) 0.6 (0.1; 1.1) 0.8(0.3; 1.4) 0.6 (0.06; 1.2) 1.0 (0.3; 1.6) 0.28 0.87 0.84
Sleep duration (0; 3) 0.08 (�0.2;0.3) 0.45 (0.1; 0.7) 0.3 ( �0.004; 0.6) 0.2 (�0.1;0.5) 0.30 0.95 0.06
Sleep efficiency (0; 3) 0.1( �0.4;0.7) 0.4 ( �0.1; 1.0) 0.6 (�0.005; 1.3) 1.3 (0.6;2.0) 0.07 0.07 0.50
Sleep disturbances (0; 3) 1.3 (0.9; 1.6) 1.1 (0.8; 1.5) 1.22 (0.8; 1.6) 1.1 (0.7; 1.5) 0.44 0.66 0.89
Sleep medication use (0; 3) 0.42 (�0.3; 1.1) 0.35 (�0.3; 1.0) 1.33 (0.5; 2.1) 1.0 (0.1; 1.8) 0.34 0.13 0.51
Daytime dysfunction (0; 3) 0.5 (0.2;0.9) 0.7 (0.4;1.1) 0.5 (0.4; 1.1) 1.2 (0.7; 1.6) <0.01 0.40 0.13

Values are described in mean (95 confidence interval). Abbreviations: INT: interaction. JSLE: juvenile systemic lupus erythematosus
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popularity among practitioners and clinicians in the past years,
and even more due to the COVID-19 pandemic. Rapid ad-
vances in mobile technologies have allowed for improve-
ments in intervention delivery and patient supervision.40

One important theme that emerged in our assessment was
the quality of the trainer supervision, with most of the
patients reporting positive connection with their trainers.
Bonding with healthcare workers is an important factor in
maintaining a patient’s adherence. Gherman et al.41 indi-
cated that patients who had a good and regular bond with
healthcare workers were better at following medical advice
and contributing to the treatment process. Aside from the
trainer, patients also reported other motivators and facili-
tators, such as: the exercises, group classes, the belief that
participating in the program would be good for their health,
and the fact that the program was fun and a good way to
expend energy. Emphasizing these facilitators may help
increase the long-term adherence to this type of program.

Patients also reported some barriers to adherence, with
the lack of time for training due to conflict with school

obligations being a major one in both JIA and JSLE groups.
For patients with JIA specifically, in addition to over
commitment, some patients reported not liking some ex-
ercises. Also, one patient reported fear of exacerbating pre-
existent pain. Pre-pandemic studies have shown similar
barriers in patients with JIA.42,43 Also, a recent study
conducted by Ng et al.44 conducted during the pandemic
found that apparently healthy adolescents may face similar
barriers to engagement in physical activity to those reported
in the current study, such as: health concerns, low moti-
vation, school closing, too much schoolwork, lack of re-
sources, poor mental health, lack of time, and lack of
routine.

Of relevance, patients in our study perceived that the
program improved several aspects of their mental and
physical health, despite the fact that no differences were
found in the quantitative tools. Despite being somewhat
inconsistent, it may suggest that the intervention achieved
a practical success. According to Ayres,45 practical success
refers to success achieved from the patient’s point of view,

Table 5. Effects of a 12-week home-based exercise training program on Strengths and Difficulties Questionnaire (SDQ), Pediatric
Quality of Live Inventory 4.0 (PedsQL 4.0), and Pittsburgh Sleep Quality Index (PSQI) in adolescents with juvenile idiopathic arthritis.

Control group Intervention group p value

Domains (score)
Mean baseline
(95% CI)

Mean post
(95% CI)

Mean baseline
(95% CI)

Mean post
(95% CI) TIME GROUP INT

Strengths and Difficulties Questionnaire
Total difficulties score (0; 40) 15.0 (11.9; 18.0) 13.8 (10.7; 16.8) 14.6 (11.4; 17.8) 13.2 (9.9; 16.4) 0.33 0.78 0.93
Emotional problems (0; 10) 4.7 (3.5; 5.9) 4.0 (2.8; 5.2) 4.3 (3.0; 5.6) 4.7 (3.4; 6.0) 0.82 0.80 0.33
Conduct problems (0; 10) 2.5 (1.5; 3.4) 2.8 (1.9; 3.7) 3.2 (2.2; 4.2) 2.0 (1.0; 2.9) 0.30 0.88 0.05
Hyperactivity/inattention (0; 10) 4.7 (3.5; 5.9) 4.0 (2.7; 5.2) 4.8 (3.5; 6.1) 4.2 (2.9; 5.5) 0.26 0.77 0.88
Peer problems (0; 10) 2.6 (1.6; 3.6) 2.8 (1.8; 3.8) 2.2 (1.1; 3.2) 2.1 (1.0; 3.1) 0.89 0.30 0.76
Prosocial (0; 10) 8.1 (7.0; 9.1) 6.9 (5.9; 7.9) 8.1 (7.0; 9.2) 8.5 (7.4; 9.6) 0.46 0.15 0.12
Impact score (0; 10) 0.94 (0.1; 1.7) 0.19 (�0.5; 0.9) 1.9 (1.0; 2.7) 0.7( �0.04; 1.6) 0.01 0.08 0.58
Pediatric Quality of Life Inventory
PedsQL total scale score (0; 100) 72.4 (64.9; 80.0) 78.0(70.5; 85.6) 63.1 (55.0; 71.2) 64.5 (56.4; 72.6) 0.29 0.01 0.52
Physical health summary score (0; 100) 76.3 (66.0; 86.7) 74.4(64.0; 84.7) 65.4 (54.3; 76.4) 64.9 (53.8; 76.0) 0.79 0.10 0.86
Emotional functioning (0; 100) 60.0 (51.5; 68.4) 79.0 (70.6; 87.5) 50.7 (41.6; 59.7) 57.8 (48.8; 66.8) <0.01 <0.01 0.14
Social functioning (0; 100) 80.6 (72.9; 88.2) 89.0 (81.4; 96.7) 75.0 (66.8; 83.1) 77.1 (68.9; 85.3) 0.18 0.03 0.42
School functioning (0; 100) 65.0 (55.6; 74.3) 77.1(67.8; 86.4) 57.1 (47.1; 67.0) 57.5 (47.5; 67.4) 0.15 0.01 0.17
Psychosocial health summary (0; 100) 68.5 (61.9; 75.0) 81.7 (75.2; 88.3) 60.9 (53.9; 67.9) 64.1 (57.1; 71.1) 0.01 <0.01 0.12
Pittsburgh sleep quality index
PSQI total score (0; 21) 5.3 (3.8; 6.9) 3.1 (1.5; 4.6) 6.4 (4.7; 8.0) 4.2 (2.6; 5.9) <0.01 0.94 0.66
Overall sleep quality (0; 3) 1. 0 (0.6; 1.3) 0.6 (0.3; 1.0) 1.0 (0.72; 1.4) 0.64 (0.2; 0.9) <0.01 0.76 0.66
Sleep latency (0; 3) 1.0 (0.6;1.4) 0.6 (0.2; 1.0) 1.5 (1.0; 1.9) 0.8 (0.4; 1.2) 0.01 0.14 0.61
Sleep duration (0; 3) 0.3 (0.007; 0.6) 0.06 (�0.2; 0.3) 0.50 (0.1; 0.8) 0.2 ( �0.04; 0.6) 0.09 0.25 0.89
Sleep efficiency (0; 3) 0.6 (0.1; 1.0) 0.50 (0.03; 0.9) 0.7 (0.2; 1.2 0.36 (�0.1; 0.8) 0.25 0.97 0.53
Sleep disturbances (0; 3) 1.0 (0.9; 1.1) 0.8 (0.7; 1.0) 1.0 (0.9; 1.2) 1.0 (0.8; 1.1) 0.05 0.33 0.36
Sleep medication use (0; 3) 0.6 (0.1; 1.2) 0.1 ( �0.4; 0.6) 0.7 (0.1; 1.2) 0.7 (0.1; 1.2) 0.21 0.34 0.21
Daytime dysfunction (0; 3) 0.6 (0.2; 0.9) 0.2 (�0.09; 0.5) 0.7 (0.4; 1.1) 0.4 (0.06; 0.7) 0.04 0.34 0.96

Values are described in mean (95 confidence interval). INT: interaction; JIA: juvenile idiopathic arthritis

Sieczkowska et al. 453



and technical success refers to a success expected from a
clinical point of view.45 Within the clinical practice, the
two concepts are not interchangeable. For example, it
would be expected that the patients with low adherence,
such as those with JIA in the present study, would not
perceive benefits; however, they did report several benefits
that quantitative questionnaires were not able to capture.
From a clinical standpoint, therefore, practical success is of
great value.

It is worth mentioning the conflicting suggestions to
improve the program made by some patients. For example,
there were patients who suggested more online classes,
whereas others suggested reducing them. This data points
out that participants have their own preferences regarding
type of exercise, frequency, and intensity, which suggests
that there might be no “one-size-fits-all” exercise program in
this scenario. An important suggestion made by one of the
patients was the parents’ engagement in the program. In fact,
parental/family support in promoting physical activity during
normal life and challenging health situations, such as the
current pandemic, appears to be relevant to improve youth’s
adherence.46 This is a point to be considered in the im-
plementation of new exercise programs for these populations.

In this study, adherence was not high, particularly
among JIA patients, suggesting that facilitators and
barriers identified herein should be explored to improve
the quality of new home-based exercise programs for
these groups. In this regard, a new type of intervention
that could suit pediatric groups is video games–based,
task-oriented training, which was shown to be feasible
and effective in improving physical function in JIA
patients.47 Virtual reality–based programs should be
compared with traditional exercise interventions in
terms of adherence and efficacy for patients with pe-
diatric rheumatic diseases.

The limitations of this study included the relatively low
sample size, which is particularly problematic for the
quantitative analyses; the relatively short-term follow-up;
the lack of objective assessments of physical capacity,
functioning, and overall clinical and laboratory status; and
the biases inherent to the use of questionnaires to assess
quality of life and sleep, and mental health.

In conclusion, our data indicates that a home-based
exercise training program showed good acceptability and
elicited improvements in the perceived quality of life and
fatigue in JIA and JSLE patients during the pandemic,
although quantitative analyses did not detect these benefits.
Further studies should explore ways to improve exercise
adherence in these populations.
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de saúde. 1st ed. CEPESC – IMS/UERJ – ABRASCO, 2009
Rio de Janeiro.

46. Gilic B, Ostojic L, Corluka M, et al. Contextualizing Parental/
Familial Influence on Physical Activity in Adolescents before
and during COVID-19 Pandemic: A Prospective Analysis.
Children 2020; 7: 125.

47. Arman N, Tarakci E, Tarakci D, et al. Effects of video games-
based task-oriented activity training (xbox 360 kinect) on
activity performance and participation in patients with juv-
enile idiopathic arthritis: A randomized clinical trial. Am J
Phys Med Rehabil 2019; 98: 174–181.

456 Lupus 31(4)


	A home-based exercise program during COVID-19 pandemic: Perceptions and acceptability of juvenile systemic lupus erythemato ...
	Introduction
	Methods
	Study design and patients
	Home-based exercise program
	Control group
	Data collection
	Qualitative data collection and analysis

	Strengths and Difficulties Questionnaire
	Pediatric Quality of Life Inventory—PedsQL 4.0 Generic Core Scale
	Pittsburgh sleep quality index (PSQI)
	Statistical analysis

	Results
	Participants’ characteristics
	Qualitative results
	Suitability of the home-based format
	Appropriate trainer supervision
	Motivators and facilitators to the program
	Barriers to the program

	Health benefits
	Patients’ suggestions to improve the program

	Quantitative results

	Discussion
	Declaration of Conflicting Interests
	Funding
	ORCID iDs
	References


