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Abstract

Objectives: 1) To assess the level of physical activity of children and adolescents with IMRD

(juvenile idiopathic arthritis � JIA, juvenile systemic lupus erythematosus—JSLE, or juvenile

dermatomyositis - JDM) throughout the COVID-19 pandemic in a tertiary reference service, and

2) To assess the HRQoL and fatigue in these patients.

Methods: The authors included 57 children and adolescents with JIA, JSLE, and JDM, who were

clinically inactive according to the assisting physician evaluation. The control group consisted of

healthy children. Data was collected during the period of social isolation. The instruments used

for the assessments were the International Physical Activity Questionnaire (IPAQ), the Pediatric

Quality of Life Inventory 4.0 (PedsQL 4.0), and the Pediatric Quality of Life Inventory � Fatigue

Module (PedsQL � Fatigue Module).

Results: About 68.5 % of patients and 79.3 % of controls were considered active regarding physi-

cal activity, without any difference between physical activity intensity scores between the

groups. Regarding HRQoL, the authors observed lower scores in patients' physical, social, and

school functioning domains. The authors observed that patients had higher levels of fatigue

according to parents and caregivers.

Conclusion: The impact on physical activity levels of children and adolescents with IMRD

throughout the COVID-19 pandemic was positive, with the majority of patients being classified

as active, according to the IPAQ questionnaire. Furthermore, the patients engaged in moderate
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and light physical activities, similar to healthy controls. Regarding HRQoL, the present data

showed that patients had lower scores in most of the dimensions assessed.

© 2025 The Authors. Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de

Pediatria. This is an open access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).

1 Introduction

2 Immune-Mediated Rheumatic Diseases (IMRD) are chronic
3 conditions and are related to alterations in both innate and
4 adaptive immunity. The most frequent IMRD in childhood
5 and adolescence are juvenile idiopathic arthritis (JIA), juve-
6 nile systemic lupus erythematosus (JSLE), and juvenile der-
7 matomyositis (JDM). These diseases affect the
8 musculoskeletal system in various ways and with varying
9 intensity. Those children and adolescents usually have a

10 decreased volume of physical activity.1,2 The treatment for
11 these manifestations consists of the appropriate use of med-
12 ication and physical rehabilitation, including exercises,
13 physiotherapy, and other modalities.1,3-5

14 Recent studies on the impact of the COVID-19 pandemic
15 have shown an even greater reduction in levels of physical
16 activity in children and adolescents with IMRD,6-8 with a neg-
17 ative impact on physical and mental health.4,6,8 On the
18 other hand, no greater risks of infection, or complications
19 from SARS-CoV-2 infection, have been observed. Social isola-
20 tion during the pandemic was undertaken, as recommended
21 by pediatricians and pediatric rheumatologists.9 This inten-
22 sified some aspects related to Health-Related Quality of Life
23 (HRQoL). For example, decreases in physical activity levels
24 are not solely due to clinical manifestations of the diseases,
25 but also result from social isolation.2,10

26 Sedentarism, which had already been observed in the
27 pediatric age group, resulting from various factors, became
28 even more evident during the COVID-19 pandemic.6,7,11

29 Intending to minimize sedentarism during this period, the
30 World Health Organization (WHO) recommended that, as far
31 as possible, a series of measures should be adopted, such as
32 doing physical exercises at home, outdoor walks, and some
33 lifestyle changes, with emphasis on movement.11

34 In the present study, conducted throughout the COVID-19
35 pandemic, the authors sought to measure the levels of physi-
36 cal activity, HRQoL12 and fatigue13 in patients with JIA, JSLE,
37 and JDM, to evaluate the real impact of social isolation on
38 these patients when compared to healthy children and ado-
39 lescents.

40 Methods

41 In this descriptive cross-sectional study, patients of both
42 sexes, aged between 7 and 17 years, with a diagnosis of JIA,
43 JSLE, or JDM, diagnosed according to current criteria,14-16

44 and regularly followed up in a Pediatric Rheumatology ser-
45 vice, were included.
46 Both patient selection and assessment in the study were
47 consecutive and according to the appointment schedule.
48 Inclusion criteria were not presented on the day of evalua-
49 tion signs, symptoms, or laboratory tests indicative of

50clinical or laboratory activity of their diseases for at least 6
51months, as per medical evaluation, and not having pre-
52sented general health complaints that had prevented any
53type of physical activity in the last 30 days, such as infec-
54tious diseases or traumas according to the information.
55The control group consisted of healthy children and ado-
56lescents, of both genders, aged between 7 and 17 years,
57enrolled in two schools in the municipalities of Barueri/SP
58and Santana de Parnaíba/SP. Data was collected between
59May 2021 and October 2021, during the COVID-19 pandemic
60period. During that time, social isolation was total, following
61public health recommendations. Both patients and controls
62were not attending schools, clubs, or other socio-educa-
63tional activities.
64Patients and controls were assessed on a single occasion,
65through in-person or telephone interviews, conducted by
66the principal researcher. The assessment of disease activity
67was based on medical record data and in the opinion of the
68attending physician.
69Patients' demographic data (age and sex) and baseline
70diagnosis were collected from medical records. As for con-
71trols, demographic data including age and sex was obtained
72through interviews with caregivers/parents. The participa-
73tion of patients and healthy controls was voluntary. All
74parents and patients completed informed consent and
75assent forms. The present study was approved by the local
76Ethics and Research Committee (ERC).

77Questionnaires

78To assess the level of physical activity the authors used The
79International Physical Activity Questionnaire (IPAQ),17 pro-
80posed by the World Health Organization in 1998 to serve as a
81global assessment tool and determine the level of physical
82activity.17 It has two forms: short and long. In this study, the
83authors chose to use only the short form, as most outdoor
84activities were suspended due to the period of social isola-
85tion during the COVID-19 pandemic. This questionnaire clas-
86sifies each subject in the study population as: very active,
87active, irregularly active, or sedentary.17

88A "very active" individual is someone who met the recom-
89mendations for vigorous activities (5 or more days per week
90with 30 min or more per session, or 3 or more days per week
91for 20 min or more per session combined with moderate
92physical activity and/or walking for 5 or more days per week
93for 30 min or more per session).17 An "active" individual
94needs to meet the recommendations of 3 or more days per
95week and 20 min or more per session of vigorous physical
96activity, moderate physical activity, or walking for 5 or more
97days per week with 30 min or more per session, or 5 or more
98days per week and 150 min or more per week of walking
99combined with moderate physical activity, combined with
100vigorous physical activity.17 An "irregularly active" individual
101engages in physical activity but is insufficient in terms of
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102 frequency or duration. This group can be divided into two
103 subgroups: insufficiently active A (meets one of the criteria;
104 either in terms of frequency or in terms of duration) and
105 insufficiently active B (does not meet either the frequency
106 or duration criteria).17 A "sedentary" individual is someone
107 who does not engage in any physical activity for at least 10
108 continuous minutes during the week.17 This questionnaire
109 was applied to each patient and each control.
110 The generic questionnaire PedsQL 4.0 was developed to
111 measure HRQoL.12 It comprises 4 domains: physical with 8
112 items, emotional with 5 items, social with 5 items, and
113 school functioning with 5 items; it consists of self-assess-
114 ment by the child or adolescent and the caregiver’s report.
115 The items are identical for children or adolescents and for
116 the primary caregiver. Responses are classified as: never,
117 almost never, sometimes, often, and almost always.12

118 The PedsQL Fatigue Module is an instrument that meas-
119 ures fatigue and tiredness.13 It has 3 domains: general
120 fatigue or tiredness, with 6 items, fatigue or tiredness
121 related to sleep and rest, with 6 items, and cognitive fatigue
122 or mental tiredness, with 6 items. This questionnaire com-
123 prises self-assessment by adolescents aged 13 to 18 and the
124 caregiver’s report for all ages. The items are identical for
125 children or adolescents and for the primary caregiver.13

126 Sample size calculation

127 A sample plan was conducted based on data from Mendonça
128 et al.1 and Matsudo et al.17 establishing a sample size of 114
129 individuals, with 57 in the patient group (distributed as fol-
130 lows: 19 patients with JIA, 19 patients with JSLE, and 19
131 patients with JDM) and 57 in the control group. For calcula-
132 tion, a sampling error of 0.2 % and an alpha error of 5 % were
133 adopted, using power analysis and a sample size system
134 from the SPSS 20.0 statistical package.

135 Statistical analysis

136 The calculations presented in this report were performed
137 using software R 4.2.0 (R Core Team, 2022), and the graphs
138 were constructed using the ggplot2 package (Wickham,
139 2009). Descriptive statistics for quantitative variables were
140 compiled using means and standard deviations, represented
141 by mean § SD or medians, and interquartile ranges repre-
142 sented by median when the data distribution did not follow
143 the normal distribution, assessed by using the Kolmogorov-
144 Smirnov test.
145 For qualitative variables, absolute and relative frequen-
146 cies were considered, presented as n (%). A significance level
147 of 5 % was adopted for statistical tests, and all tests were
148 considered bilateral.
149 For the comparison of quantitative variables, t-tests or
150 Wilcoxon-Mann-Whitney tests were used. Comparisons
151 between the two groups for categorical variables were per-
152 formed using Fisher’s exact test. To verify the relationship
153 between two numerical variables, Spearman correlation
154 coefficients (r) were calculated.

155Results

156A total of 57 patients and 58 controls were included. The
157patient group had a mean age of 13.4§ 2.8 years, while the
158control group had a mean age of 12.0§ 2.6 years
159(p = 0.008). Regarding the sex of the patients, 32 (63.1 %)
160were female; for the controls, 33 (56.9 %) were female. Con-
161cerning the diagnoses of the 57 patients included in the
162study, 19 had JIA, 19 had JSLE, and 19 had JDM, all of them
163with their diseases clinically inactive for at least 6 months
164and receiving prescribed treatments according to current
165recommendations for each disease, according to the evalua-
166tion of the attending physician.
167One shows the classification of patients and controls
168regarding the frequency of physical activity according to the
169IPAQ. The authors did not observe a statistically significant
170difference between the groups when considering IPAQ scores
171overall. Most patients and controls were considered active,
172with no difference between the groups (p = 0.338).
173Table 1 also displays IPAQ scores concerning the intensity
174of physical activity. Overall, the authors did not observe any
175differences in intensity between the two groups (p = 0.155).
176However, when classifying the intensity of physical activities
177as vigorous, moderate, and light, the authors observed that
178no patients engaged in vigorous physical activities, while
17941/58 controls (70.6 %) performed such activities at some
180point during the pandemic (p = 0.042). Regarding moderate
181and light activities, the authors did not observe any differen-
182ces between the groups (p = 0.122 and p = 0.748, respec-
183tively). Only one patient was classified as sedentary, and no
184controls received this classification.
185In Table 2, the authors present the results of the PedsQL
1864.0 questionnaire when applied to patients and controls in
187the physical, emotional, social, and school functioning
188dimensions. Overall, questionnaire scores were higher for
189controls in all dimensions. Statistically significant differen-
190ces were observed in the total PedsQL 4.0 scores between
191the two groups, as well as in the physical and school func-
192tioning dimensions, both from the perspective of parents/
193caregivers (p< 0.001) and children/adolescents (p = 0.011),
194in both dimensions. On the other hand, in the emotional
195dimension, the authors did not observe any statistically sig-
196nificant differences between the two groups from the per-
197spectives of parents/caregivers or children/adolescents. In
198the social dimension, the authors observed a statistically sig-
199nificant difference between the two groups only from the
200perspective of parents/caregivers (p< 0.001).
201Regarding the PedsQL - Fatigue Module questionnaire, the
202authors observed that patients exhibited higher levels of
203fatigue from the perspective of parents/ caregivers. Table 3
204shows that scores were higher for the control group, indicat-
205ing lower fatigue, in the total score (p = 0.007), in the
206fatigue-tiredness score (p = 0.005), and in the fatigue-sleep
207score (p = 0.001).

208Discussion

209In this study, the authors assessed three parameters related
210to the daily life of a group of patients with IMRD aged 7 to
21117 years during the COVID-19 pandemic, followed at a pedi-
212atric rheumatology tertiary outpatient clinic: levels of
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213 physical activity, health-related quality of life (HRQoL), and
214 fatigue. For this purpose, the authors used validated instru-
215 ments for this setting, which were also applied to healthy
216 children and adolescents.18 Regarding levels of physical
217 activity, according to the IPAQ17 questionnaire, the authors
218 did not observe significant differences between patients and
219 controls. Regarding HRQoL, measured by the generic PedsQL
220 4.012 questionnaire, and fatigue, measured by the PedsQL -

221Fatigue Module13 instrument, the authors found generally
222lower scores for the patient group. However, the present
223findings are similar to other measurement studies conducted
224before the pandemic.1,12,13

225The COVID-19 pandemic had a major impact on the rou-
226tines of children and adolescents in almost all countries,
227especially due to the need for social isolation in schools and
228even in open areas such as public squares and parks.11,18

Table 2 Pediatric Quality of Life Inventory 4.0 (PedsQL 4.0) questionnaire for patients and controls.

Patients

(n = 57)

Controls

(n = 58)

Total

(n = 115)

p

PedsQL 4.0

PedsQL 4.0�parents 68.5 [50;81.8] 83.8 [73.1;90.2] 77.7 [63.1;85.9] < 0.001b

PedsQL 4.0�parents (physical) 70.3 [45.3;87.5] 93.8 [81.2;100.0] 82.8 [62.5;96.9] < 0.001a

PedsQL 4.0�parents (emotional) 60,0 [43.8;76.2] 70.0 [55.0;80.0] 65.0 [50.0;80.0] 0.066b

PedsQL 4.0�parents (social) 75.0 [63.8;90.0] 92.5 [80.0;100.0] 85.0 [70.0;100.0] < 0.001a

PedsQL 4.0�parents (school functioning) 62.5 [45.0; 75.0] 85.0 [65.0;95.0] 70.0 [55.0;85.0] < 0.01b

PedsQL 4.0�children 72.8 [57.6;80.4] 77.2 [68.5;84.8] 75.0 [63.0;82.1] 0.011b

PedsQL 4.0�children (physical) 75.0 [62.5;87.5] 84.4 [78.1;93.0] 81.2 [67.7;90.6] 0.002a

PedsQL 4.0�children (emotional) 65.0 [45.0;80.0] 60.0 [45.0;80.0] 60.0 [45.0;80.0] 0.848b

PedsQL 4.0�children (social) 80.0 [60.0;95.0] 85.0 [70.0;95.0] 80.0 [65.0;95.0] 0.056b

PedsQL 4.0�children (school functioning) 65.0 [50.0;80.0] 80.0 [65.0;90.0] 75.0 [60.0;85.0] < 0.001b

PedsQL 4.0, Pediatric Quality of Life Inventory 4.0.
a Measurements are presented as median [Q1; Q3] (median and interquartile range) and p-value relative to the Wilcoxon-Mann-Whitney

test.
b Measurements presented as median [Q1; Q3] (median and interquartile range), but where distribution is normal, so the test conducted

for comparison was the t-test.

Table 1 International Physical Activity Questionnaire (IPAQ) applied in patient and control groups (frequency and intensity).

Patients

(n = 57)

Controls

(n = 58)

Total

(n = 115)

p-value

IPAQ classification

IPAQ�physical activity frequency

Total�active 56 (98.2 %) 58 (100 %) 114 (99.1 %) 0.338a

Very active 12 (21.1 %) 18 (31.0 %) 30 (26.1 %) �

Active 27 (47.4 %) 28 (48.3 %) 55 (47.8 %) �

Irregularly active A 11 (19.3 %) 5 (8.6 %) 16 (13.9 %) �

Irregularly active B 6 (10.5 %) 7 (12.1 %) 13 (11.3 %) �

Sedentary 1 (1.8) 0 (0.0 %) 1 (0.9 %) �

IPAQ�physical activity intensities

IPAQ�score (MET) 1311 [600;3390] 2035 [870;3449] 1680 [720;3441] 0.155b

IPAQ vigorous activity

(MET-minutes/week)

0.0

[0;1200]

680

[0;1860]

400 [0;1520] 0.042b

IPAQ moderate activity

(MET-minutes/week)

720

[280;1200]

840

[420;1500]

720

[340;1440]

0.122b

IPAQ light activity

(MET-minutes/week)

165

[0;330]

116

[0;335]

132

[0;330]

0.748b

IPAQ, International Physical Activity Questionnaire; MET, Metabolic Equivalent of Task.
a Measurements presented as n (%) (absolute frequency and percentage relative to the group) and p-value relative to the Chi-square

test.
b Measurements presented as median [Q1; Q3] (median and interquartile range) and p-value relative to the Wilcoxon/ Mann-Whitney

test.
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229 Milatz et al.19 followed a group of patients with JIA and a
230 control group for 2 years during the COVID-19 pandemic.
231 They observed that initially, the physical activity levels
232 between the two groups were significantly different, with
233 patients being less physically active than their healthy coun-
234 terparts. However, over the course of the follow-up, the pro-
235 portion of patients with JIA who did not engage in regular
236 physical activity decreased, while the proportion of healthy
237 peers without regular physical activity increased.
238 Another interesting finding was how scores from tools like
239 the PedsQL converged. As a result, there were no significant
240 differences in general levels of physical activity between
241 the groups. This suggests that children and adolescents with
242 JIA initially have a lower level of physical activity, but with
243 time, through guidance and simple measures—such as
244 responding to questionnaires that prompt reflection on their
245 sedentary behavior—they may be influenced to engage more
246 in physical activity. In another study, Milatz et al.20 observed
247 that children and adolescents with JIA were equally likely to
248 achieve the physical activity levels recommended by the
249 WHO, underscoring the importance of encouraging them to
250 adopt this practice.
251 Children and adolescents with IMRD are naturally less
252 active than healthy children.9 Moreover, the clinical mani-
253 festations of these diseases are associated with a more sed-
254 entary lifestyle, which can exacerbate symptoms and trigger
255 a cycle of physical inactivity.4,21-23

256 In the case series, the majority of patients and controls
257 engaged in moderate and light physical activities, with no
258 statistically significant difference between the two groups.
259 In other studies, reported in the literature during the pan-
260 demic, there is no reference to the intensity of physical
261 activities. Undoubtedly, there was concern among professio-
262 nals about the potential decrease in physical activity levels
263 of patients with IMRD during the pandemic. In the outpatient
264 clinic, the authors tried to encourage patients to move as
265 much as possible during the pandemic, whether through
266 guidance in face-to-face consultations, telemedicine, or
267 face-to-face or online appointments with the team of physi-
268 otherapists. Telerehabilitation was conducted in individual
269 or group sessions, according to the need and internet access
270 of the families. Mendonça et al.1 applied the Pilates method
271 to a group of patients with JIA and observed an improvement
272 in their HRQoL during the course of treatment. In a recent
273 review article, Rochette et al.4 emphasize the importance
274 of regular physical activity for patients with JIA, aiming at

275symptom relief, and improvement of sleep, mental health,
276and quality of life.
277Children and adolescents with IMRD generally have lower
278HRQoL scores than healthy individuals of the same
279age.12,23,24 It is necessary to measure some dimensions
280related to HRQoL, such as levels of physical activity and
281fatigue, among others. Several instruments have been
282developed for measuring these aspects of patients' and
283healthy individuals' daily lives.12-14 These tools were
284designed for longitudinal measurement, especially when
285individuals are exposed to lifestyle changes or treatments to
286improve their diseases. Examples of these instruments used
287in the routine follow-up of patients with IMRD, translated
288and validated for the setting, are the International Physical
289Activity Questionnaire (IPAQ),17 the Pediatric Quality of Life
290Inventory 4.0 (PedsQL 4.0),12 and the Pediatric Quality of
291Life Inventory - Fatigue Module (PedsQL - Fatigue Module).13

292All these instruments have been applied in patients with
293IMRD and, generally, have shown lower scores for patients
294compared to healthy individuals.
295In this study, the authors observed that this reality was
296also evident during the pandemic. PedsQL 4.0 scores were
297lower for patients than for controls in the physical, social,
298and school functioning dimensions from the perspective of
299parents/caregivers, and in the physical and school function-
300ing dimensions from the perspective of children and adoles-
301cents.
302The present study had some limitations. The authors
303were unable to match patients and controls by age. Despite
304the efforts to include controls matched by age, the authors
305encountered significant difficulty in recruiting healthy con-
306trols, as data collection was conducted during the peak of
307social isolation during the pandemic. The authors also had to
308have convenience sampling in IMRD patients, and it might
309reduce the generalizability of the findings in this study.
310However, the authors believe that this fact does not
311interfere with the results, as the physical activity level of
312children and adolescents with mean ages of 13.4 years (§
3132.8 years) for patients and 12.0 years (§ 2.6 years) for con-
314trols is similar in daily life. Another limitation is the collec-
315tion of physical activity data through a questionnaire (IPAQ).
316The authors attempted to use an accelerometer in the initial
317stages of the study, but the reduction in the number of visits
318to the outpatient clinic for device collection precluded the
319use of this method, which is the gold standard for measuring
320levels of physical activity.

Table 3 Pediatric Quality of Life Inventory - Fatigue Module questionnaire for patients and controls, from the perspective of

parents/caregivers.

PedsQL � Fatigue Module Patients

(n = 57)

Controls

(n = 58)

Total

(n = 115)

p-value

Total 69.0§ 18.2 78.3§ 17.2 73.8§ 18.2 0.007a

Tiredness 69.5§ 20.4 80.2§ 19.2 75.0§ 20.4 0.005a

Sleep 65.4§ 24.9 79.8§ 19.7 72.8§ 23.4 0.001a

Mental 75.8§ 19.8 77.2§ 22.4 76.5§ 21.1 0.489b

PesdQL: Pediatric Quality of Life Inventory

a Measurements are presented as mean § standard deviation and p-value relative to the t-test.
b Measurements presented as mean § standard deviation, but where distribution is not normal, the test conducted for comparison was

the Wilcoxon-Mann-Whitney.
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321 Conclusion

322 In the present study, the authors observed that the impact
323 on levels of physical activity in children and adolescents
324 with IMRD during the COVID-19 pandemic was positive, with
325 the majority of patients being classified as active according
326 to the IPAQ questionnaire. Furthermore, the patients
327 engaged in moderate and light physical activities, similar to
328 healthy controls.
329 Regarding HRQoL, these results showed that the scores on
330 the generic PedsQL 4.0 questionnaire during the pandemic
331 were lower than those observed in healthy controls in the
332 physical, social, and school functioning dimensions. Fatigue
333 scores in total, tiredness, and sleep dimensions were also
334 lower in patients with IMRD compared to controls.
335 These findings, which have been described during the
336 pandemic, compel us to take action to develop a more holis-
337 tic care model, in which patients should not only be classi-
338 fied as active or inactive from a clinical or laboratory
339 standpoint but also assessed and assisted from emotional
340 and social perspectives.
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