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Abstract
Objective: To evaluate physical and mental health indicators in adolescents with preexisting
chronic immunocompromised conditions during coronavirus disease 2019 (COVID-19) quarantine.
Methods: A cross-sectional study included 355 adolescents with chronic conditions and 111 healthy
adolescents. An online self-rated survey was used to investigate socio-demographic features,
healthcare routine, and the quarantine impact on physical and mental health. The validated selfreported version of the Strengths and Difﬁculties Questionnaire (SDQ) was also applied.
Results: The median of age [14 (10 18) vs. 15 (10 18) years, p = 0.733] and frequencies of
female (61% vs. 60%, p = 0.970) were similar between adolescents with preexisting chronic conditions and healthy adolescents during quarantine of COVID-19 pandemic. The frequencies of
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abnormal total difﬁculties score of SDQ were similar in patients and controls (30% vs. 31%,
p = 0.775). Logistic regression analysis showed that being female (OR = 1.965; 95%
CI = 1.091 3.541, p = 0.024), fear of underlying disease activity/complication (OR = 1.009;
95%CI = 1.001 1.018, p = 0.030) were associated with severe psychosocial dysfunction in adolescents with chronic conditions, whereas school homework (OR = 0.449; 95% CI = 0.206 0.981,
p = 0.045) and physical activity (OR = 0.990; 95% CI = 0.981 0.999, p = 0.030) were protective
factors. Further analysis of patients with chronic immunocompromised conditions and previous
diagnosis of mental disorders (9%) compared with patients without diagnosis showed higher
median of total difﬁculties score (p = 0.001), emotional (p = 0.005), conduct (p = 0.007), peer
problems (p = 0.001) and hyperactivity (p = 0.034) in the former group.
Conclusion: Adolescents with preexisting chronic immunocompromised conditions during COVID19 quarantine were not at higher risk of adverse health indicators. Being female, fear of underlying disease activity/complication, and household members working outside of the home were
relevant issues for adolescents with preexisting chronic conditions. This study reinforces the
need to establish mental health strategies for teens with chronic conditions, particularly during
the pandemic.
© 2021 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Pediatria. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

role of previous mental disorders on current functioning
and well-being.

Introduction
The coronavirus disease 2019 (COVID-19) emerged in China
at the end of 2019.1 The World Health Organization declared
a pandemic in March 2020, as a result of the rapid increase
of cases in adult2 and pediatric population3 around the
world, including in Brazil.4
In response to this pandemic, governments implemented
policies to decrease the rate of this new severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection.
Brazilian adolescents were subjected to restrictions during
the COVID-19 pandemic, such as stay-at-home orders, social
distancing, face masks use, and closures of leisure activities
and schools, impacting learning and social connection.5
Indeed, social connection is a fundamental part of the
psychosocial development in adolescence, therefore quarantine has a potentially negative impact on the physical and
mental health of adolescents.6 Cross-sectional7 and longitudinal studies6,8 conducted through quarantine/lockdown
due to COVID-19 pandemic indicated worsen the quality
of sleep7 reduced physical activity,6,8 as well as an
increase in intrafamilial violence, screen time and emotional issues.6 Nevertheless, these studies have predominantly assessed previously healthy adolescents from the
general population.6,7
For adolescents with preexisting chronic immunosuppressed and/or immune-mediated conditions, quarantine
during the COVID-19 pandemic also represented postponement of usual health care.9 However, to the authors’ knowledge, the impact of the COVID-19 pandemic on the physical
and mental health of this vulnerable population, including
simultaneous analysis of various chronic conditions, has not
been systematically studied yet.
Therefore, the objective of the present study was to
evaluate physical and mental health indicators of adolescents with preexisting chronic immunosuppressed and/
or immune-mediated conditions and compare them to
healthy adolescents on quarantine during the COVID-19
pandemic. Furthermore, to investigate the characteristic
of patients with higher levels of psychopathology and the

Material and methods
Participants
A cross-sectional study was conducted with a convenience
sample of 555 adolescents (10 18 years) with preexisting
chronic immunosuppressed and/or immune-mediated conditions, during the COVID-19 pandemic in Brazil. All adolescents with preexisting chronic conditions were enrolled
from a single tertiary university hospital. Patients were
excluded due to incomplete survey data (n = 48) or if they
did not accept to participate in the study (n = 152). Therefore, 355 adolescents were included in this study.
The following 11 pre-existing chronic immunosuppressed
and/or immune-mediated conditions were assessed according to established classiﬁcation criteria for each disease:
gastrointestinal and liver conditions (inﬂammatory bowel
disease,10 celiac disease,11 eosinophilic esophagitis,12 autoimmune hepatitis13); rheumatic conditions (juvenile systemic lupus erythematosus,14 juvenile dermatomyositis,15
juvenile idiopathic arthritis),16 and kidney conditions (glomerulopathies17 and chronic kidney disease stages 4 and
5).18 Adolescents with previous liver and kidney transplants
were also included. Previous diagnoses of psychiatric diseases before the COVID-19 pandemic were established
according to the 5th edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM 5).19
Healthy adolescents (n = 149) between 10 and 18 years
old were recruited by advertising on various media (radio,
television, daily newspapers, Facebook, and Instagram).
Participation required approval of parent/legal guardians.
Participants were excluded due to incomplete survey data
(n = 15) or if they did not accept to participate in the study
(n = 23). Therefore, 111 healthy adolescents comprised the
control group. Supplementary Figure 1 includes a ﬂowchart
of the research methodology (Supplementary Fig. 1).
2
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Procedures

 Reliable COVID-19 information (yes/no)
 Compliance to "Stay-Home” policy (yes/no)
5) Impact of COVID-19 quarantine
 Household members with COVID-19 (yes/no)
 Life routine changed after the “physical distancing”
policy (yes/no)
 Housework (no housework,  1 h/day, or > 1 h/day)
 Taking care of elderly people (not taking care,  1 h/
day, or > 1 h/day)
 Reduction of sleep duration (yes/no)
 Sleep time delay (yes/no)
 Screen time ( 3 h/day, 4 6 h/day, and  7 h/day)
 Screen time increased during the pandemic (yes/no)
 Alcohol use during pandemic (increased, did not
change, decreased, or do not drink alcohol)
 Financial status during pandemic (worsen, did not
change, or improve)
 Household members working outside of home (yes/no)
 Intrafamilial violence during pandemic (yes/no)
6) VAS scale in the last month (0 10)
 Fear of COVID-19 ranged from 0 (no fear) to 10 (with
extreme fear)
 Fear of underlying disease activity/complication
ranged from 0 (no fear) to 10 (with extreme fear)
 Fear of immunosuppressive use ranged from 0 (no fear)
to 10 (with extreme fear)
 Physical activity per week ranged from 0 (without any
physical activity) to 10 (vigorous physical activity daily)

The survey was answered between July 13 and October 7,
2020, by cellphone, computer, or tablet. The survey was
conducted in Portuguese and at least six emails or messages
were sent to improve the response rate. During this period,
~o
quarantine due to the COVID-19 pandemic occurred in Sa
Paulo metropolitan city. At that moment in order to contain
the spread of SARS-CoV-2 infection, lifestyle restrictions
included stay-at-home orders, social isolation, closure of
schools, parks, and trails. The wear of face masks remained
mandatory throughout this period.
This online survey was conducted using Research Electronic Data Capture (REDCapÒ ). This is a safe web tool
planned to support data capture for research studies. It also
audits trails for tracking data manipulation and allows automated data export procedures for statistical analyses. The
Brazilian National Committee for Research Ethics (CONEP
number 4.081.961) approved the present study. The
informed consent and assent terms were signed in the introduction of the online survey by all parents/legal guardians
and adolescents.

Instruments
The survey was divided into two parts, information was
related to the past month. The estimated time for responses
for both two parts was nearly 15 min. The ﬁrst part included
a semi-structured questionnaire with 37 questions about
socio-demographic data, educational issues, healthcare routine, general information on COVID-19, the impact of quarantine on mental health during COVID-19 the pandemic. The
questionnaire items were reviewed by experts for quality
assurance. The response formats used were multiple
choices, dichotomous (yes and no), or ordinary based on
visual analog scale (VAS) (ranging from 0 to 10) and also
included nine open questions. The questions were related to
the following topics:

The second part of the survey included the Portuguese
validated version of the Strengths and Difﬁculties Questionnaire (SDQ), based on responses relative to the previous
month.20 The authors used the self-report portion of SDQ in
adolescents, including 25 items, divided into ﬁve domains:
emotional problems, conduct problems, hyperactivity/inattention, peer problems, and prosocial behavior. Each item
can be answered in a 3-point ordered response format, as
“not true”, “somewhat true” and “certainly true” and
scores range from 0 to 2 for each answer. The scores for
each of the domains range from 0 to 10. The sum of emotional, conduct, hyperactivity/inattention, and peer problems generate the total difﬁculties score and ranges from 0
to 40. The SDQ also provides an impact supplement that
screens emotional or behavioral problems, their duration,
and the impact of these problems on the family’s daily life.
The patients were assigned in two groups according to the
more recent four-band categorization of self-reported SDQ:
abnormal (cut-off points “high/low” and “very high/very
low”) and normal/borderline (cut-off points “close to average” and “slightly raised/slighted lowered”).21,22

1) Socio-demographic data (age, sex, race/ethnicity, number of rooms in the residence, and number of household
members in the residence).
2) Educational data
 Level of education (elementary school, middle school,
high school, or not studying)
 Attending school before COVID-19 pandemic (yes/no)
 Online teaching-learning (yes/no)
 Public or private school (yes/no)
 School homework during COVID-19 pandemic (no homework,  3 h/day, or > 3 h/day)
3) Healthcare routine
 Medical appointment before pandemic (once every
2 months or less, once every 3 months, or once every
4 months or more)
 Medical appointment during pandemic (discontinued,
decreased, or unchanged)
 Forgetting to take your medication frequency (not forgetting, 1 2 days, or  3 days per week)
 Seasonal inﬂuenza vaccine use (yes/no)
4) General information on COVID-19 pandemic
 COVID-19 information source (family and friends,
health professionals, or social media/television/radio)

Statistical analysis
The sample size with 466 adolescents provided a power of
80% to ﬁnd differences greater than 13.8% in the frequency
of abnormal SDQ score among adolescents with chronic
immunocompromised conditions and healthy controls
(Graphpad StatMate 1.01, GraphPad Software, Inc., CA,
USA). All statistical analyses were performed using Statistical Package for Social Sciences (SPSS) for Windows 24.0 (IBM
3
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complication was signiﬁcantly higher in abnormal subgroup [7.7 (0 10) vs. 5.1 (0 10), p < 0.001] (Table 2).
Logistic regression analysis showed that household members working outside of home (OR = 4.405; 95%
CI = 1.444 13.439, p = 0.009), female sex (OR = 1.965; 95%
CI = 1.091 3.541, p = 0.024) and fear of underlying disease
activity or complication by VAS (OR = 1.009; 95%
CI = 1.001 1.018, p = 0.030) were independently associated
with abnormal category of total difﬁculties score of SDQ in
adolescents with preexisting chronic immunosuppressed
and/or immune-mediated conditions. In contrast, school
homework (OR = 0.449; 95% CI = 0.206 0.981, p = 0.045)
and physical activity per week by VAS (OR = 0.990; 95%
CI = 0.981 0.999, p = 0.030) were inversely associated with
abnormal category of total difﬁculties scores of SDQ. The R2
of the Nagelkerke test was 0.295.
A negative Spearman rank correlation coefﬁcient was
observed between total difﬁculties score of SDQ and physical
activity per week by VAS (r = -0.222, p < 0.001). Positive
Spearman rank correlation coefﬁcient was observed
between total difﬁculties score of SDQ and fear of underlying disease activity or complication by VAS (r = 0.263,
p < 0.001) and total difﬁculties score of SDQ and fear of
immunosuppressive use by VAS (r = 0.185, p = 0.001).
Previous diagnoses of mental disorders were detected in
31 of 342 patients (9%). These included depressive disorder
(n = 15, 48.4%), anxiety disorder (n = 13, 42%), somatic
symptom disorder (n = 1, 3.2%), unspeciﬁed neurodevelopmental disorder (n = 1, 3.2%) and psychotic disorder (n = 1,
3.2%).
Hours of school homework during COVID-19 pandemic
(p = 0.046) and compliance to “stay-at-home” order (87% vs.
97%, p = 0.019) were signiﬁcantly lower among patients with
previous mental disorders with those without, whereas medical appointment before pandemic were signiﬁcantly higher
in this group (p = 0.015). The frequencies of household members with COVID-19 (26% vs. 13%, p = 0.043) and reduction of
sleep duration (52% vs. 33%, p = 0.048) were signiﬁcantly
higher in those with mental disorders. Comparisons between
patients with previous mental disorders with those without
showed that the former group had increases in median of
total difﬁculties score of SDQ [19 (5 32) vs. 13 (0 29),
p = 0.001], emotional problems [6 (0 10) vs. 4 (0 10), p =
0.005], conduct problems [3 (0 8) vs. 4 (0 10), p = 0.007],
hyperactivity/inattention [5 (0 10) vs. 4 (0 10), p = 0.034],
and peer problems [3 (1 10) vs. 2 (0 9), p = 0.001] Moreover, the median of prosocial score [7 (3 10) vs. 8 (1 10),
p = 0.007] was lower in patients with preexisting psychiatric
disorders compared to those without psychiatric disorders.
The frequencies of abnormal total difﬁculties score of SDQ
were signiﬁcantly higher (58% vs. 27%, p  0.001) in the former group, as well as emotional (p = 0.013) and conduct disorders (p = 0.046) (Table 3).
Table 4 includes SDQ scores reported by adolescents with
gastrointestinal and liver conditions versus adolescents with
rheumatologic conditions versus adolescents with kidney
conditions during quarantine of the COVID-19 pandemic. No
differences were observed of total difﬁculties SDQ score, as
well as peer problems, emotional, conduct, hyperactivity/
inattention, and prosocial in these three groups of chronic
conditions (p > 0.05, Table 4).

Corp., Armonk, NY, USA). Data were described as a number
(frequency) for categorical variables, and median (range) or
mean § standard deviation (SD) for continuous variables, if
they have a non-normal or normal distribution, respectively.
Scores that had non-normal and normal distributions were
compared by the Mann Whitney test and t test, respectively. Differences of categorical variables were evaluated
according to Fisher's exact test or Pearson chi-square test.
Spearman rank correlation coefﬁcient was used for testing
correlations between total difﬁculties score and VAS of physical activity scale, sleep quality, fear of COVID-19, fear of
underlying disease activity/complication, and fear of immunosuppressive use. The Kruskal Wallis test was used to compare continuous variables with non-normal distribution in
three groups of adolescent’s chronic conditions (gastrointestinal and liver, rheumatologic, and kidney). Logistic regression analysis (Backward Stepwise) was performed to identify
potential risk factors for abnormal categorization of SDQ.
A p value < 0.05 was considered statistically signiﬁcant.

Results
The median of age [14 (10 18) vs. 15 (10 18) years,
p = 0.733] and frequencies of the female sex (61% vs. 60%,
p = 0.970) were similar between adolescents with preexisting chronic conditions and healthy adolescents during quarantine of COVID-19 pandemic. The frequency of online
teaching-learning during COVID-19 was signiﬁcantly lower in
patients than controls (83% vs. 93%, p = 0.013). A lower frequency of patients reported housework (p = 0.002) and taking care of elderly people (p = 0.042) compared to healthy
adolescents (Table 1).
The frequencies of abnormal self-reported total difﬁculties score of SDQ was similar in patients and controls [(30%)
vs. (31%), p = 0.775]. The median of hyperactivity/inattention [5 (0 10) vs. 5 (0 9), p = 0.046] was signiﬁcantly lower
in adolescents with preexisting chronic immunosuppressed
and/or immune-mediated conditions compared with healthy
adolescents during quarantine of COVID-19 pandemic and
impact score [0 (0 10) vs. 1 (0 8), p = 0.030] were signiﬁcantly reduced in the former group. No differences were
observed regarding the median total difﬁculties score in
both groups, or the frequencies and median of emotional
problems, conduct problems, peer problems, and prosocial
scores (p > 0.05).
Female sex (74% vs. 56%, p = 0.003) was signiﬁcantly
more frequent in abnormal total difﬁculties scores of
SDQ compared to normal/borderline total difﬁculties
scores categories, while homework was signiﬁcantly
reduced in the former group (p = 0.032) The frequencies
of household members with COVID-19 (21% vs. 11%,
p = 0.023), reduction of sleep duration (50% vs. 28%,
p = 0.0002), sleep time delay (71% vs. 59%, p = 0.039),
household members working outside of home (96% vs.
82%, p < 0.001), and intrafamilial violence during pandemic (28% vs. 17%, p = 0.029) were signiﬁcantly higher
in patients with abnormal scores. Otherwise, physical
activity per week [1.1 (0 10) vs. 2.9 (0 10), p < 0.001]
was signiﬁcantly reduced in patients with abnormal total
difﬁculties score. Finally, fear of disease activity or
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Table 1 Demographic data, information, and Impact of coronavirus infectious disease 2019 (COVID-19) pandemic reported by
adolescents with preexisting chronic immunosuppressed and/or immune-mediated conditions versus healthy adolescents during
quarantine.
Variables
Socio-demographic
Current age
Female sex
Caucasians
Number of rooms in the residence
5
>5
Number of household’s members
in the residence
3
>3
Educational data
Level of schooling
Elementary school
Middle school
High school
Not studying
Attending school before COVID-19 pandemic
Online teaching-learning during
COVID-19 pandemic
Public school
School homework during COVID-19 pandemic
No homework
 3 hours/day
> 3 hours/day
Healthcare routine during the pandemic
Medical appointment before the pandemic
Once every 2 months or less
Once every 3 months
Once every 4 months or more
Medical appointment during the pandemic
Discontinued
Decreased
Unchanged
Forgetting to take your medication
Without forgetting
1-2 days
 3 days
Seasonal inﬂuenza vaccine use
General information of COVID-19 pandemic
COVID-19 information source
Family and friends
Health professionals
Social media/television/radio
Reliable COVID-19 information
Compliance to “stay-home” policy
Impact of COVID-19 quarantine
Household members with COVID-19
Life routine changed after the
“physical distancing” policy
Housework
No housework
 1 hours/day
> 1 hours/day

Preexisting chronic
conditions (n = 355)

Healthy
(n = 111)

p

14 (10-18)
215 (61)
181 (51)

15 (10-18)
67 (60)
65 (59)

0.733
0.970
0.163

205 (58)
150 (42)

64 (58)
47 (42)

0.987

113 (32)
242 (68)

34 (31)
77 (69)

0.812

212 (60)
116 (33)
18 (5)
9 (2)
306 (86)
295 (83)

60 (54)
41 (37)
6 (5)
4 (4)
103 (93)
103 (93)

0.064
0.013

266 (75)

72 (65)

0.051

60 (17)
149 (42)
146 (41)

8 (7)
42 (38)
61 (55)

0.009

NA

184/335 (55)
91/335 (27)
60/335 (18)

-

-

116/335 (35)
132/335 (39)
87/335 (26)

-

-

219/314 (70)
81/314 (26)
14/314 (4)
246/352 (70)

71/109 (65)

27 (8)
18 (5)
310 (87)
263 (74)
342 (96)

7 (6)
2 (2)
102 (92)
65 (57)
105 (95)

< 0.001
0.418

49 (14)
329 (93)

16 (14)
103 (93)

0.871
0.967

86 (24)
164 (46)
105 (30)

14 (13)
46 (41)
51 (46)

0.002

5

-

0.350

0.286
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Table 1

(Continued)

Variables

Preexisting chronic
conditions (n = 355)

Taking care of elderly people
Not taking care
 1 hours/day
> 1 hours/day
Physical activity per week (VAS 0 10)
Reduction of sleep duration
Sleep time delay
Screen time
 3 hours/day
4-6 hours/day
 7 hours/day
Screen time increased during pandemic
Alcohol use during pandemic
Increased
Did not change
Decreased
Do not drink alcohol
Financial status during the pandemic
Worsen
Did not change
Improve
Household members working outside of home
Intrafamilial violence during pandemic
VAS (0-10)
Fear of COVID-19
Fear of underlying disease activity/
complication
Fear of immunosuppressive use
Preexisting chronic conditions
Gastrointestinal and liver conditions
Inﬂammatory bowel disease
Celiac disease
Eosinophilic esophagitis
Autoimmune hepatitis
Liver transplantation
Rheumatologic conditions
Childhood systemic lupus erythematosus
Juvenile dermatomyositis
Juvenile idiopathic arthritis
Kidney conditions

Healthy
(n = 111)

p

270 (76)
36 (10)
49 (14)
2.5 (0-10)
123 (35)
221 (62)

74 (67)
21 (19)
16 (14)
3.0 (0-10)
46 (42)
77 (70)

37 (10)
159 (45)
159 (45)
308 (87)

7 (6)
41 (37)
63 (57)
102 (92)

1 (0)
3 (1)
4 (1)
347 (98)

0 (0)
5 (4)
3 (3)
103 (93)

NA

127 (36)
216 (61)
12 (3)
304 (86)
69 (20)

49 (44)
56 (51)
6 (5)
90 (81)
31 (28)

NA

0,247
0.057

5.3 (0-10)
-

0.451
-

6.3 (0-10)
5.9 (0-10)
5.0 (0-10)
161 (45)
44 (12)
12 (3)
23 (7)
29 (8)
53 (15)
150 (43)
43 (12)
23 (7)
84 (24)
44 (12)

0.042

0.700
0.214
0.173
0.072

0.147

-

-

-

-

-

-

Results are presented in n (%), median (minimum-maximum values), mean (standard deviation).
NA, not applicable to assess Pearson’s chi-square test; VAS, visual analog scale in the last month (scale 0 10).

Discussion

The proportion of patient’s abnormal levels of psychopathology following self-rated SDQ (30%) in the current study
was similar to the frequencies of mental issues experienced
by healthy adolescents (13 40%) during pandemic.23 Household members working outside of home and fear of underlying disease activity/complication during quarantine could
have had a negative impact on psychosocial well-being
among young patients with chronic conditions. Indeed, the
presence of family members working outside of the home
and disease ﬂare during the pandemic may have induced
worries, loneliness and fear of SARS-CoV-2 infections in
these adolescents.
In addition, adolescents with chronic conditions and
abnormal levels of psychopathology were more frequently
girls, which is consistent with the literature showing higher

The present study demonstrated that preexisting chronic
immunosuppressed and/or immune-mediated conditions in
adolescence were not associated with major physical and
mental health indicators during quarantine for the COVID-19
pandemic. Nevertheless, one-third of adolescents with
chronic conditions presented high levels of psychopathology,
particularly those patients with a previous diagnosis of mental disorders. Adolescents with abnormal levels of psychopathology were more frequently females, which had more fear
of underlying disease activity/complication, more household
members working outside of the home, less school homework, and less physical activity than those with borderline/
normal levels of psychopathology.
6
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Table 2 Demographic data, information, and impact of coronavirus infectious disease 2019 (COVID-19) pandemic reported by
adolescents with preexisting chronic immunosuppressed and/or immune-mediated conditions during quarantine according to total
difﬁculties of Strengths and Difﬁculties Questionnaire Scores (SDQ) categories: abnormal and normal/borderline.
Variables

Abnormal
(n = 102)

Socio-demographic
Age
Female sex
Caucasians
Number of rooms in the residence
5
>5
Number of household’s members in the residence
3
>3
Educational data
Level of schooling
Elementary school
Middle school
High school
Not studying
Attending school before COVID-19 pandemic
Online teaching-learning during COVID-19 pandemic
Public school
School homework during COVID-19 pandemic
No homework
 3 hours/day
> 3 hours/day
Healthcare routine during the pandemic
Medical appointment before the pandemic
Once every 2 months or less
Once every 3 months
Once every 4 months or more
Medical appointment during the pandemic
Discontinued
Decreased
Unchanged
Forgetting to take your medication
Without forgetting
1-2 days
 3 days
Seasonal inﬂuenza vaccine use
General information of COVID-19 pandemic
COVID-19 information source
Family and friends
Health professionals
Social media/television/radio
Reliable COVID-19 information
Compliance to “stay-home” policy
Impact of COVID-19 quarantine
Households members with COVID-19
Life routine changed after the “physical distancing” policy
Housework
No housework
 1 h/day
> 1 h/day
Taking care of elderly people
Not taking care
 1 h/day
> 1 h/day

7

Normal/borderline
(n = 240)

p

14 (11-17)
75 (74)
48 (47)

15 (11-17)
135 (56)
127 (53)

0.828
0.003
0.321

63 (62)
39 (38)

131 (55)
109 (45)

0.220

31 (30)
71 (70)

78 (33)
162 (67)

0.702

66 (65)
31 (30)
4 (4)
1 (1)
91 (89)
78 (76)
82 (80)

135 (56)
83 (35)
14 (6)
8 (3)
202 (84)
207 (86)
172 (72)

NA

24 (24)
44 (43)
34 (33)

33 (14)
97 (40)
110 (46)

0.032

54/95 (57)
27/95 (28)
14/95 (15)

119/227 (52)
64/227 (28)
44/227 (20)

0.592

33/95 (35)
38/95 (40)
24/95 (25)

79/227 (35)
89/227 (39)
59/227 (26)

0.988

56/91 (61)
29/91 (32)
6/91 (7)
65(64)

153/212 (72)
51/212 (24)
8/212 (4)
170 (71)

0.164

10 (10)
4 (4)
88 (86)
69 (68)
95 (93)

16 (7)
13 (5)
211 (88)
185 (77)
234 (98)

0.070
0.066

21 (21)
96 (94)

27 (11)
220 (92)

0.023
0.434

28 (28)
37 (36)
37 (36)

54 (22)
120 (50)
66 (28)

0.064

80 (78)
9 (9)
13 (13)

178 (74)
27 (11)
35 (15)

0.689

0.223
0.040
0.091

0.197

0.530
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Table 2

(Continued)

Variables

Abnormal
(n = 102)

Physical activity per week (VAS scale 0 10)
Reduction of sleep duration
Sleep time delay
Screen time
 3 h/day
4 6 h/day
 7 h/day
Screen time increased during pandemic
Alcohol use during pandemic
Increased
Did not change
Decreased
Do not drink alcohol
Financial status during the pandemic
Worsen,
Did not change
Improve
Household members working outside of home
Intrafamilial violence during pandemic
VAS (0-10)
Fear of COVID-19
Fear of underlying disease activity/complication
Fear of immunosuppressive use
Preexisting health conditions
Gastrointestinal and liver conditions
Inﬂammatory bowel disease
Celiac disease
Eosinophilic esophagitis
Autoimmune hepatitis
Liver transplantation
Rheumatologic conditions
Childhood systemic lupus erythematosus
Juvenile dermatomyositis
Juvenile idiopathic arthritis
Kidney condition

1.1 (0-10)
51 (50)
72 (71)

Normal/borderline
(n = 240)
2.9 (0-10)
68 (28)
141 (59)

p

<0.001
0.0002
0.039

11 (11)
38 (37)
53 (52)
91 (89)

24 (10)
116 (48)
100 (42)
204 (85)

0.158

1 (1)
1 (1)
1 (1)
99 (97)

0 (0)
2 (1)
3 (1)
235 (98)

NA

48 (47)
51 (50)
3 (3)
98 (96)
28 (28)

75 (32)
157 (65)
8 (3)
196 (82)
41 (17)

NA

< 0.001
0.029

7.0 (0-10)
7.7 (0-10)
5.0 (0-10)

6.2 (0-10)
5.1 (0-10)
5.0 (0-10)

0.342
< 0.001
0.059

13 (13)
4 (4)
8 (8)
8 (8)
14 (13)

30 (13)
8 (3)
15 (6)
18 (8)
36 (15)

1.000
0.756
0.638
1.000
0.868

15 (15)
8 (8)
26 (25)
6 (6)

28 (12)
15 (6)
57 (24)
33 (13)

0.477
0.638
0.783
0.040

0.300

Results are presented in n (%), median (minimum-maximum values).
NA, not applicable to assess Pearson’s chi-square test; VAS, visual analog scale in the last month (scale 0 10).

rates of internalizing disorders in females compared to
males.24 Importantly, school homework and physical activity
were protective factors for mental health. Because of the
burden of school closures during the COVID-19 pandemic,
the adolescents may have beneﬁted from digital and broadcast remote learning with regular school homework, contributing to the improvement of their psychosocial functioning.
Furthermore, this study noticed that psychopathology was
correlated with excessive fear of immunosuppressive medication use. The exposure of immunosuppressed patients as a
risk group for a more severe COVID-19 infection probably
accounted for this exacerbated feeling of awareness.25
It is likely that the closure of schools, gym facilities, and
public parks, trails, beaches, remote learning, and cancelation of sports competitions contributed to changes in the
daily routine and lifestyle of adolescents with chronic conditions, which may lead to reductions in physical activity and
sleep quality in the teens during COVID-19 pandemic, as also
reported by others studies.26

In contrast with with authors’ ﬁndings, there are reports
that children and adolescents with chronic conditions had
better mental status during the COVID-19 pandemic. The
pediatric population with inﬂammatory bowel disease had
the highest scores of social functioning during the COVID-19
pandemic, and without relevant impact on health-related
quality of life (HRQoL) parameters.27 Indeed, there are
opportunities that may be associated with reduction of mental health issues in adolescents with chronic illnesses, such
as reduced educational stress, increased time with relatives,
reduced access to licit and illicit drugs, easier access to
health care using the online appointment, and a unique
opportunity to improve resilience.28
It is important to highlight that approximately 10% of the
adolescent patients had a diagnosis of the mental disorder
before the sanitary crisis. This result is supported by a metaanalysis that showed that the worldwide prevalence of mental disorders in children and adolescents is 13% on average.29
In addition, youths with preexisting psychopathologies are at
8
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Table 3 Demographic data, information reported, and impact of coronavirus infectious disease 2019 (COVID-19) pandemic
reported by adolescents with preexisting chronic immunosuppressed and/or immune-mediated conditions and previous psychiatric disorder versus adolescents with preexisting immunosuppressed and/or immune-mediated chronic conditions without psychiatric disorder during quarantine.
Variables
Socio-demographic
Age
Female sex
Caucasians
Number of rooms in the residence
5
>5
Number of households member in the residence
3
>3
Educational issue,
Level of schooling
Elementary school
Middle school
High school
Not studying
Attending school before COVID-19 pandemic
Online teaching-learning during COVID-19 pandemic
Public school
School homework during COVID-19 pandemic
No homework
 3 h/day
> 3 h/day
Healthcare routine during the pandemic
Medical appointment before the pandemic
Once every 2 months or less
Once every 3 months
Once every 4 months or more
Medical appointment during the pandemic
Discontinued
Decreased
Unchanged
Forgetting to take your medication
Without forgetting
1 2 days
 3 days
Seasonal inﬂuenza vaccine use
General information of COVID-19 pandemic
COVID-19 information source
Family and friends
Health professionals
Social media/television/radio
Reliable COVID-19 information
Compliance to “stay-home” policy
Impact of COVID-19 quarantine
Households members with COVID-19
Life routine changed after the
“physical distancing” policy
Housework
No housework
 1 h/day
> 1 h/day

With previous psychiatric
disorder (n = 31)
15 (11-18)
19 (61)
16 (52)

Without psychiatric
disorder (n = 323)

p

14 (10-18)
195 (60)
164 (51)

0.062
0.920
0.929

20 (65)
11 (35)

184 (57)
139 (43)

0.416

12 (39)
19 (61)

101 (31)
222 (69)

0.396

19 (61)
12 (39)
0 (0)
0 (0)
24 (77)
22 (71)
25 (81)

192 (59)
104 (32)
18 (6)
9 (3)
281 (87)
272 (84)
240 (74)

NA

9 (29)
15 (48)
7 (23)

51 (16)
133 (41)
139 (43)

0.046

23/29 (79)
5/29 (17)
1/29 (4)

160/305 (53)
86/305 (28)
59/305 (19)

0.015

6/29 (21)
13/29 (45)
10/29 (34)

109/305 (36)
119/305 (39)
77/305 (25)

0.242

22 (71)
5 (16)
4 (13)
24 (80)

196/282 (69)
76/282 (27)
10/282 (4)
221 (69)

NA

4 (13)
1 (3)
26 (84)
20 (64)
27 (87)

23 (7)
17 (5)
283 (88)
243 (75)
314 (97)

8 (26)
27 (87)

41 (13)
301 (93)

0.043
0.214

8 (26)
11 (35)
12 (39)

78 (24)
152 (47)
93 (29)

0.408

9

0.140
0.077
0.437

0.203

NA

0.200
0.019
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Table 3

(Continued)

Variables

With previous psychiatric
disorder (n = 31)

Taking care of elderly people
Not taking care
 1 hours/day
> 1 hours/day
Physical activity per week (VAS 0 10)
Reduction of sleep duration
Sleep time delay
Screen time
 3 h/day
4 6 h/day
 7 h/day
Screen time increased during pandemic
Alcohol use during pandemic
Increased
Did not change
Decreased
Do not drink alcohol
Financial status during the pandemic
Worsen,
Did not change
Improve
Household members working outside of home
Intrafamilial violence during pandemic
VAS (0-10)
Fear of COVID-19
Fear of underlying disease activity/complication
Fear of immunosuppressive use
Preexisting health conditions
Gastrointestinal and liver conditions
Inﬂammatory bowel disease
Celiac disease
Eosinophilic esophagitis
Autoimmune hepatitis
Liver transplantation
Rheumatologic conditions
Childhood systemic lupus erythematosus
Juvenile dermatomyositis
Juvenile idiopathic arthritis
Kidney condition
Strengths and Difﬁculties Questionnaire Scores (SDQ)
Total difﬁculties score (0 40)
Abnormal total difﬁculties score
Peer problems (0 10)
Emotional problems (0 10)
Emotional disorders
Conduct problems (0 10)
Conduct disorders
Hyperactivity/inattention (0 10)
Hyperactivity or inattention disorder
Prosocial (0-10)
Impact score (0-10)

22 (71)
3 (10)
6 (19)
1.1 (0-9.8)
16 (52)
18 (58)

Without psychiatric
disorder (n = 323)
247 (77)
33 (10)
43 (13)
2.5 (0-10)
107 (33)
203 (63)

p

0.648

0.063
0.048
0.599

1 (3)
14 (45)
16 (52)
28 (90)

36 (11)
144 (45)
143 (44)
279 (86)

0 (0)
0 (0)
1 (3)
30 (97)

1 (0)
3 (1)
3 (1)
316 (98)

NA

19 (61)
12 (39)
0 (0)
24 (77)
8 (26)

108 (33)
203 (63)
12 (4)
280 (87)
61 (19)

NA

0.157
0.353

7.3 (0-10)
7.2 (0-10)
5.0 (0-10)

6.1 (0-10)
5.8 (0-10)
5.0 (0-10)

0.970
0.213
0.171

6 (19)
3 (10)
1 (3)
3 (10)
0 (0)

38 (12)
9 (3)
22 (7)
25 (8)
53 (16)

0.249
0.087
0.707
0.724
0.008

6 (19)
2 (6)
6 (19)
4 (13)

37 (11)
21 (7)
78 (24)
40 (12)

<0.001
0.022
0.662
1.000

13 (0-29)
84 (27)
2 (0-9)
4 (0-10)
93 (30)
2 (0-9)
47 (15)
4 (0-10)
68 (22)
8 (1-10)
0 (0-10)

0.001
<0.001
0.001
0.005
0.013
0.007
0.046
0.034
0.086
0.007
0.050

19 (5-32)
18 (58)
3 (1-10)
6 (0-10)
16 (52)
3 (0-8)
9 (29)
5 (1-10)
11 (36)
7 (3-10)
1 (0-9)

0.361

0.782

Results are presented in n (%), median (minimum-maximum values).
NA, not applicable to assess Pearson’s chi-square test; VAS, visual analog scale in the last month (scale 0 10).

greater risk to show worse mental outcomes during the
COVID-19 pandemic.23 This study observed that patients
with mental disorders also had poorer sleep quality. During

this pandemic, adolescents may have reduced exposure to
sunlight and prolonged day naps, contributing to sleep quality abnormalities and insomnia.26 Therefore, regular sleep
10
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Table 4 Strengths and Difﬁculties Questionnaire (SDQ) scores reported by adolescents with gastrointestinal and liver conditions
versus adolescents with rheumatologic conditions versus adolescents with kidney conditions during quarantine of coronavirus
infectious disease 2019 (COVID-19) pandemic.
SDQ domains (score)

Gastrointestinal and
liver conditions (n = 154)

Rheumatologic
conditions (n = 149)

Kidney conditions
(n = 44)

p

Total difﬁculties score (0-40)
Abnormal total difﬁculties score
Peer problems (0-10)
Emotional problems (0-10)
Emotional disorders
Conduct problems (0-10)
Conduct disorders
Hyperactivity/inattention (0-10)
Hyperactivity or inattention disorder
Prosocial (0-10)
Impact score (0-10)

14 (0 30)
47 (31)
2 (0 8)
4 (0 10)
43 (28)
2.5 (0 9)
28 (18)
5 (0 10)
36 (23)
8 (1 10)
0 (0 10)

14 (1 32)
49 (33)
2 (0 10)
5 (0 10)
57 (38)
2 (0 8)
24 (16)
4 (0 10)
38 (25)
8 (4 10)
0 (0 8)

10 (0 24)
6 (15)
2 (0 10)
3 (0 10)
9 (23)
2 (0 6)
4 (10)
4 (0 9)
5 (14)
8 (0 10)
0 (0 5)

0.707
0.101
0.898
0.073
0.071
0.475
0.486
0.866
0.245
0.551
0.435

Results are presented in n (%), median (minimum-maximum values).

patterns and screen time parental control should be reinforced for these patients during quarantine.
The main strength of the present study was the assessment of a particularly high-risk subgroup of adolescents
followed on a tertiary hospital with complex, chronic immunocompromised conditions who were quarantined during the
COVID-19 pandemic. The inclusion of healthy controls and
study groups balanced by age and sex was relevant herein,
since both parameters may inﬂuence psychosocial functioning. Another positive feature of the study was the use
of an international and self-reported validated tool with
high reliability to measure psychosocial functioning in
adolescents.20,30 The authors also used an overall semistructured self-reported survey, including broad information
on teen habits and issues, allowing for a comprehensive
characterization of this cohort.
This study has limitations. It had a cross-sectional design,
thus causal relationships cannot be inferred, nor is it possible to determine whether and how the mental disorders
reported in this study changed across the course of the pandemic. The authors did not assess validated coping, resilience, and sleep tools that are relevant factors for
adolescents during this catastrophic COVID-19 pandemic.20
The lack of evaluation of disease activity/damage parameters for each chronic condition was also a limitation since
face-to-face appointments were postponed during the pandemic, precluding collecting these data. Also, it is important
to note that telemedicine was implemented at the study’s
university hospital during this pandemic in order to meet the
demand of vulnerable adolescents. Moreover, the sample
size of adolescents with rare chronic conditions was relatively small and not nationally representative, therefore
caution should be exercised in generalizing these ﬁndings.
An additional limitation was the low number of healthy adolescent subjects observed herein, which is partially due to
the difﬁculty to engage healthy adolescents to take part in
research during the pandemic. The authors also did not
assess validated tools of sleep quality and HRQoL parameters
herein, and further study will be necessary for adolescents
with these immunosuppressed chronic conditions. The
impact of psychological functioning according to each different group of chronic conditions will also be required.

In conclusion, this study showed that adolescents with
preexisting chronic immunosuppressed and/or immunemediated conditions do not present higher rates of adverse
outcomes during the pandemic. Nevertheless, one-third of
them present high levels of psychopathology, which is associated with relevant demographic and health indicators This
study reinforces the need for identifying at-risk individuals
and deliver preventive strategies, particularly in this period
of worldwide sanitary emergency.
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 Pesquisa do Estado de Sa
~o Paulo (FAPESP 2015/
Amparo a
 Pesquisa
cleo de Apoio a
03756-4 to EB and CAS) and by Nu
de da Criança e do Adolescente” da USP (NAP-CriAd) to
“Sau
CAS.

Conﬂicts of interest
The authors declare no conﬂicts of interest.

Acknowledgments
The authors demonstrate gratitude to Ulysses Doria-Filho for
the statistical analysis support. The authors of the presente
study would also like to recognize the work of Alberto C.
Helito, Bianca P. Ihara, Dandara C. C. Lima, Lorena V. M.
s F. Laurentino, Soﬁa
Martiniano, Luana C. A. Miranda, Moise
S. M. Lavorato, Debora N. D. Setoue, Nicolas Y. Tanigava,
Deborah F. P. Roz, Ligia P. Saccani, Adriana M. E. Sallum,
11

ARTICLE IN PRESS
JID: JPED

[mSP6P;October 31, 2021;3:28]

L. Lindoso, C. Astley, L.B. Queiroz et al.
Amanda Y. Iraha, Bruna C. Mazzolani, Claudia R. P. Santos,
Claudia A. Martinez, Claudia B. Fonseca, Fabiana I. Smaira,
Hamilton Roschel, Helena T. Miyatani, Isabela G. Marques,
s F. Laurentino,
Jane Oba, Katia Kozu, Luiz E. V. Silva, Moise
Nadia E. Aikawa, Louise Cominato, Paulo R. A. Pereira, Ruth
R. Franco, Simone S. Angelo, Soﬁa M. Sieczkowska, Tamires
M. Bernardes, Tathiane C. Franco, Vivianne Viana.

13. Mieli-Vergani G, Vergani D, Baumann U, Czubkowski P, Debray D,
Dezsoﬁ A, et al. Diagnosis and management of pediatric
autoimmune liver disease: ESPGHAN Hepatology Committee
Position Statement. J Pediatr Gastroenterol Nutr. 2018;66:
345 60.
14. Hochberg MC. Updating the American College of Rheumatology
revised criteria for the classiﬁcation of systemic lupus erythematosus. Arthritis Rheum. 1997;40:1725.
15. Bohan A, Peter JB. Polymyositis and dermatomyositis (ﬁrst of
two parts). N Engl J Med. 1975;292:344 7.
16. Petty RE, Southwood TR, Manners P, Baum J, Glass DN, Goldenberg J, et al. International League of Associations for Rheumatology classiﬁcation of juvenile idiopathic arthritis: second
revision, Edmonton, 2001. J Rheumatol. 2004;31:390 2.
17. Sethi S, Haas M, Markowitz GS, D’Agati VD, Rennke HG, Jennette JC, et al. Mayo Clinic/Renal Pathology Society consensus
report on pathologic classiﬁcation, diagnosis, and reporting of
GN. J Am Soc Nephrol. 2016;27:1278 87.
18. Levin A, Stevens PE, Bilous RW, Coresh J, De Francisco ALM,
De Jong PE, et al. Kidney disease: Improving global outcomes (KDIGO) CKD work group. KDIGO 2012 clinical practice guideline for the evaluation and management of
chronic kidney disease. Kidney Int Suppl. 2013;3:1 150.
19. American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V). Arlington,
VA: American Psychiatric Association; 2013.
zar PG, Goodman R. Questiona
rio de capaci20. Fleitlich B, Corta
dades e diﬁculdades (SDQ). Infanto Rev Neuropsiquiatr Infanc
Adolesc. 2000;8:44 50.
21. Kovess-Masfety V, Husky MM, Keyes K, Hamilton A, Pez O,
Bitfoi A, et al. Comparing the prevalence of mental health
problems in children 6-11 across Europe. Soc Psychiatry
Psychiatr Epidemiol. 2016;51:1093 103.
22. EHCAP. Scoring the Strengths & Difﬁculties Questionnaire for
age 4-17. Available from https://www.ehcap.co.uk/content/sites/ehcap/uploads/NewsDocuments/236/SDQEnglishUK4-17scoring-1.PDF [cited 14 Jan 2021]. Pages on 01/
14/2021.
23. Fegert JM, Vitiello B, Plener PL, Clemens V. Challenges and
burden of the Coronavirus 2019 (COVID-19) pandemic for
child and adolescent mental health: a narrative review to
highlight clinical and research needs in the acute phase and
the long return to normality. Child Adolesc Psychiatry Ment
Health. 2020;14:20.
€ssler A. Sex and gender differences in mental disor24. Riecher-Ro
ders. Lancet Psychiatry. 2017;4:8 9.
 E, Silva CA.
25. Pedrosa T, Kupa LV, Aikawa NE, Pasoto SG, Bonfa
Lupus nephritis-related issues during COVID-19 pandemic quarantine. Lupus. 2020;29:1978 80.
26. Bates LC, Zieff G, Stanford K, Moore JB, Kerr ZY, Hanson ED,
et al. COVID-19 impact on behaviors across the 24-hour day in
children and adolescents: physical activity, sedentary behavior,
and sleep. Children. 2020;7:138.
27. Martinelli M, Strisciuglio C, Fedele F, Miele E, Staiano A. Clinical
and psychological issues in children with inﬂammatory bowel
disease during COVID-19 pandemic. Inﬂamm Bowel Dis.
2020;26:e95 6.
28. Serlachius A, Badawy SM, Thabrew H. Psychosocial challenges and
opportunities for youth with chronic health conditions during the
COVID-19 pandemic. JMIR Pediatr Parent. 2020;3:e23057.
29. Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA. Annual
research review: a meta-analysis of the worldwide prevalence
of mental disorders in children and adolescents. J Child Psychol
Psychiatry. 2015;56:345 65.
30. Vugteveen J, de Bildt A, Serra M, de Wolff MS, Timmerman ME.
Psychometric properties of the Dutch Strengths and Difﬁculties
Questionnaire (SDQ) in adolescent community and clinical populations. Assessment. 2020;27:1476 89.

Supplementary materials
Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.jped.2021.
09.002.

References
1. Safadi MA, Silva CA. The challenging and unpredictable spectrum of COVID-19 in children and adolescents. Rev Paul Pediatr.
2020;39:e2020192.
2. Pouwels KB, House T, Pritchard E, Robotham JV, Birrell PJ,
Gelman A, et al. Community prevalence of SARS-CoV-2 in England from April to November, 2020: results from the ONS Coronavirus Infection Survey. Lancet Public Health. 2021;6:e30 8.
€tzinger F, Santiago-García B, Noguera-Julia
n A, Lanaspa M,
3. Go
 Carducci FI, et al. COVID-19 in children and
Lancella L, Calo
adolescents in Europe: a multinational, multicentre cohort
study. Lancet Child Adolesc Health. 2020;4:653 61.
4. Sousa BL, Sampaio-Carneiro M, de Carvalho WB, Silva CA, Ferraro AA. Differences among severe cases of Sars-CoV-2, inﬂuenza, and other respiratory viral infections in pediatric
patients: symptoms, outcomes and preexisting comorbidities.
Clinics. 2020;75:e2273.
5. Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact of
COVID-19 and lockdown on mental health of children and adolescents: a narrative review with recommendations. Psychiatry
Res. 2020;293:113429.
6. Munasinghe S, Sperandei S, Freebairn L, Conroy E, Jani H, Marjanovic S, et al. The impact of physical distancing policies during the COVID-19 pandemic on health and well-being among
Australian adolescents. J Adolesc Health. 2020;67:653 61.
7. Gruber R, Saha S, Somerville G, Boursier J, Wise MS. The impact
of COVID-19 related school shutdown on sleep in adolescents: a
natural experiment. Sleep Med. 2020;76:33 5.
8. Elnaggar RK, Alqahtani BA, Mahmoud WS, Elfakharany MS. Physical activity in adolescents during the social distancing policies
of the COVID-19 pandemic. Asia Pac J Public Health.
2020;32:491 4.
9. Silva CA, Queiroz LB, Fonseca CB, Silva LE, Lourenço B, Marques
HH. Spotlight for healthy adolescents and adolescents with preexisting chronic diseases during the COVID-19 pandemic. Clinics. 2020;75:e1931.
10. Levine A, Koletzko S, Turner D, Escher JC, Cucchiara S, de
Ridder L, et al. ESPGHAN revised porto criteria for the diagnosis of inﬂammatory bowel disease in children and adolescents. J Pediatr Gastroenterol Nutr. 2014;58:795 806.
 I, Kurppa K, Mearin ML,
11. Husby S, Koletzko S, Korponay-Szabo
Ribes-Koninckx C, et al. European society paediatric gastroenterology, hepatology and nutrition guidelines for diagnosing
coeliac disease 2020. J Pediatr Gastroenterol Nutr. 2020;70:
141 56.
 von Arnim U, Bredenoord
12. Lucendo AJ, Molina-Infante J, Arias A,
AJ, Bussmann C, et al. Guidelines on eosinophilic esophagitis:
evidence-based statements and recommendations for diagnosis
and management in children and adults. United Eur Gastroenterol J. 2017;5:335 58.

12

