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ABSTRACT
Objective: Juvenile idiopathic arthritis (JIA) often presents with pain, fatigue, and 
restricted mobility, disrupting daily functioning in pediatric patients. Sleep disturbances 
are recognized as significant contributors to both well-being and disease progression. 
However, the relationships among sleep patterns, circadian preferences, and physical 
activity in children with JIA remain insufficiently characterized. This study seeks to 
clarify these associations by comparing children with JIA to healthy controls.
Methods: Eighty-five participants aged 8 to 17 years were included, comprising 39 
children diagnosed with JIA and 46 healthy controls matched for age and sex. Sleep 
patterns were assessed using the Children’s Sleep Habits Questionnaire, and chronotype 
was assessed using the Childhood Chronotype Questionnaire. The PAQ-C and PAQ-A 
instruments measured Physical activity levels. Group differences were analyzed, and 
regression models were applied to identify factors associated with sleep disturbances.
Results: Children with JIA had poorer sleep quality, particularly requiring more time 
to initiate sleep. Chronotype distribution and physical activity levels did not differ 
significantly between groups. Notably, use of electronic devices for at least 30 minutes 
before bedtime was significantly associated with poorer sleep quality, whereas a diagnosis 
of JIA was not an independent predictor after adjustment.
Conclusion: Sleep disturbances in children with JIA are influenced more by modifiable 
lifestyle factors than by the disease itself. Interventions targeting behaviors such as 
screen time before bedtime may improve sleep quality and should be incorporated into 
clinical management strategies.
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Main Points

•	 Patients diagnosed with juvenile idiopathic arthritis 
(JIA) exhibit reduced sleep quality, characterized by 
prolonged sleep onset and increased frequency of 
arousals, compared to healthy peers.

•	 Chronotype distribution and social jet lag are similar 
between JIA patients and healthy controls, suggesting 
circadian preference is not significantly altered by 
disease.

•	 Physical activity levels are comparable between JIA 
and healthy children, indicating exercise participation 
is not reduced despite disease-related symptoms.

•	 Behavioral factors, especially pre-bedtime exposure to 
electronic devices, are independently associated with 
sleep disturbances, highlighting targets for modifiable 
lifestyle interventions.

INTRODUCTION
Sleep is essential for physical growth, emotional regulation, 
cognitive development, and an appropriate immune response 
in children. Insufficient or disrupted sleep may lead to mood 
disturbances, metabolic dysfunction, and impaired academic 
achievement [1,2]. In adolescence, physiological alterations 
upon biological rhythms commonly delay sleep patterns, and 
triggering sleep-related difficulties [3].

A range of daily habits can contribute to sleep disturbances. 
Screen exposure before bedtime, artificial lighting at night, and 
consumption of stimulants can delay sleep onset and reduce sleep 
quality. These behaviors may disperse the arrangement between 
biological rhythms and daily routines [4–6].

In children with chronic illnesses, sleep problems may be even 
more seen. Juvenile idiopathic arthritis (JIA), the most common 
chronic rheumatic disease in childhood, is characterized by 
persistent inflammation and symptoms such as pain and fatigue. 
These factors can mediate both sleep and daytime functioning 
negatively [7].

Circadian rhythms are also closely linked to immune system 
regulation. Fragmentation of these rhythms has been associated 
with modification in inflammatory processes, suggesting a 
possible bidirectional relationship between sleep and disease 

activity [8]. While such interactions have been explored in adults 
with rheumatic diseases, research focusing on children remains 
limited.

Another important topic is chronotype, which refers to an 
individual’s natural preference for activity and sleep timing within 
a 24-hour cycle [9]. Although chronotype has been extensively 
studied in healthy populations, its role in children with chronic 
inflammatory conditions such as JIA remains unclear.

Physical activity is a key factor influencing both sleep and overall 
health. Regular exercise improves sleep quality, metabolic 
health, and psychological well-being [10]. In children with 
JIA, physical activity can enhance muscle strength and quality 
of life, although symptoms such as pain and fatigue may limit 
participation [11]. Given these considerations, further research 
is warranted to examine sleep, circadian patterns, and physical 
activity concurrently in children with JIA. Understanding the 
interactions among these factors may help identify modifiable 
behaviors to improve sleep and health outcomes.

MATERIALS AND METHODS
Study Population
We organized this cross-sectional study between April and 
November 2024 in pediatric outpatient clinics. Eighty-five 
participants aged 8–17 years were enrolled. The study group 
comprised 39 children diagnosed with juvenile idiopathic 
arthritis. The control group consisted of 46 healthy children 
without chronic diaseses or regular taking medication, matched 
for age and sex. Participants presenting with non-chronic 
complaints were enrolled. Data collection was conducted in a 
quiet clinical setting, with researcher support available as needed. 
Ethical approval was obtained from the Ethics Committee 
of Başakşehir Çam and Sakura City Hospital (Decision No. 
KAEK-156, February 28, 2024), and written informed consent 
was obtained from all participants and their guardians.

Assessment of Sleep and Circadian Rhythm
Sleep patterns and circadian characteristics were evaluated by 
using two standardized questionnaires called as the Children’s 
Sleep Habits Questionnaire (CSHQ) and the Childhood 
Chronotype Questionnaire (CCTQ) [12,13]. The CSHQ assesses 
sleep-related behaviors over the previous six months, addressing 
domains such as difficulties in sleep initiation and maintenance, 
breathing-related sleep problems, arousal disorders, sleep–wake 
transition issues, daytime sleepiness, and night sweating [14]. 
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Each item is rated on a Likert-type scale, with higher scores 
indicating greater sleep disturbance.

Chronotype was evaluated using the CCTQ, which collected 
information on usual bedtime, wake-up time, and total sleep 
duration, as well as preferences for morning or evening activity 
[13]. Based on these responses, participants were categorized 
as morning, intermediate, or evening types [15,16]. To further 
assess circadian misalignment, social jet lag was calculated as 
the difference between weekday and weekend sleep timing, with 
a discrepancy of more than two hours considered indicative of 
social jet lag.

Assessment of Physical Activity
The Physical Activity Questionnaire for Children (PAQ-C) and 
Adolescents (PAQ-A) evaluated physical activity. These tools 
assess general levels of physical activity over the previous seven 
days [17].

The questionnaires contain items related to participation in sports 
and physical activities during school hours, in physical education 
classes, during lunch breaks, after school, in the evenings, and on 
weekends [18–20]. Based on the overall scores, physical activity 
levels were categorized as low (≤2), moderate (>2 to ≤3), or high 
(>3). The whole questionnaire has been validated and is widely 
used to assess physical activity in pediatric populations [21,22].

Statistical Analysis
IBM SPSS Statistics version 23 was used to analyze the 
parameters of our study. Continuous variables were summarized 
as mean and standard deviation, while categorical variables were 
expressed as counts and percentages.

Group comparisons were performed using appropriate parametric 
and non-parametric tests. Correlation and regression analyses 
were used to explore associations and identify predictors of sleep 
disturbance. A p-value below 0.05 was considered statistically 
significant.

RESULTS
Demographic Characteristics
Eighty-five participants, including 39 children with juvenile 
idiopathic arthritis (JIA) and 46 healthy controls, were admitted. 
The mean ages and gender distribution were comparable between 
the groups (Table 1). No statistically significant differences were 
found in baseline characteristics such as age, sex, birth order, or 

number of siblings (Table 1). Questionnaire completion patterns 
were consistent across groups, indicating similar engagement 
and response reliability.

Sleep Habits and Daily Routines
Sleep-related routines were generally similar between groups. 
However, a difference was observed in weekday waking patterns: 
children in the control group more frequently relied on alarm 
clocks, while those with JIA tended to wake spontaneously or 
with assistance from family members (Table 2).

Other parameters, including bedtime, wake-up time, daytime 
napping, and subjective daytime sleepiness, did not differ 
significantly between groups (Table 2). Similarly, reported intake 
of caffeinated beverages and pre-sleep screen exposure were 
comparable.

However, sleep onset latency showed a consistent pattern: 
children with JIA required more time to fall asleep on both 
weekdays and weekends.

Sleep Disturbance Scale
Total sleep disturbance scores were higher in the JIA group, 
indicating overall poorer sleep quality. The median total 
Sleep Disturbance Scale score was 44 (IQR 35–51) in the JIA 
group and 48 (IQR 41.25–60.50) in the control group, with a 
statistically significant difference (p = 0.039) (Table 2). Although 
the magnitude of the difference was not large, it was statistically 
significant. When subdomains were considered individually, 
children with JIA showed fewer problems related to arousal 
compared to controls. Other domains, including sleep initiation, 
maintenance, and daytime sleepiness, did not differ significantly 
between groups (Table 2). Only a small proportion of participants 
met criteria suggesting a need for clinical follow-up, and this 
distribution was similar in both groups.

Chronotype and Social Jet Lag
Chronotype patterns were nearly identical between groups (p = 
0.947 and p = 1,000, respectively) (Table 2). Most children were 
categorized as either morning or intermediate types, with no 
participants in the JIA group classified as evening type. Social jet 
lag was common in both groups, without significant differences 
(p = 0.507). These findings indicate that variations in sleep 
timing between weekdays and weekends are typical of this age 
group rather than specific to JIA (Table 2).
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Table 1. Demographic Features of Participants in The Study*

Parameters Patients Group (39) Healthy Group (46) p

Gender (n, %)
Female
Male 

24 (61.5%)
15(38.5%)

27(58.7%)
19(41.3%)

0.827

Age, mean±SD 12.77 ± 2.86 12.11 ± 3.30

0.913
Age categories (years) (n, %)

8-11 years
12-15 years
15-18 years

16 (41%)
14 (36, %)
9 (23, %)

19 (41.3, %)
18 (39.1, %)
9 (19.6, %)

Being only child (n, %) 3 (7.7%) 2 (4.3%) 0.657

Birth Rank, median (min -max) 2 (1-9) 2 (1-5) 0.248

Number of children in the family, median (min -max) 3 (1-9) 3 (1-8) 0.152

The respondent (n, %)
Mother
Father
Others

24 (61.5%)
8 (20.5%)
7 (18%)

34 (74%)
6 (13%)
6 (13%)

0.468

*Student-t test and Mann-Whitney U test.  p < 0.05 is considered statistically significant, SD: standard deviation.

Table 2. Sleep Habits and Daily Routines Features*

Parameters Patient Group (39) Control Group (46) p

Sleep Disturbance Scale, median (IQR 25-75) 44 (35-51) 48 (41.25-60.50) 0.039

Disorders of arousal (subscale), median (IQR) 3 (3–4) 4 (3–7) 0.033

Sleep onset latency (min) – Weekdays, median (IQR) 20 (15–30) 15 (10–30) 0.027

Sleep onset latency (min) – Weekends, median (IQR) 15 (15–30) 15 (10–16.25) 0.027

Coffee-cola consumption 33 (84.6%) 35 (76%) 0.418

Presence of electronic device exposure at least 30 minutes before bedtime 15 22 0.511

Waking up time on weekdays 
Likert Score   

Score 0 6 1

0.175

Score 1 16 26

Score 2 6 8

Score 3 3 4

Score 4 3 4

Score 5 1 3

Waking up style
Automatically 
Being woken up by someone
Alarm Clock 

20 (51.3%)
19 (48.7%)

0

17 (37%)
23 (50%)
6 (13%)

0.048

Taking regular naps 5 11 0.267

On weekdays, how many minutes does it take for her/him to wake up on her/
him own?

- - - 0.935
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Bedtime on weekdays 
Likert Score     

Score 0 0 0

0.508

Score 1 1 0

Score 2 1 5

Score 3 8 8

Score 4 12 12

Score 5 17 21

Sleep time during the week median (IQR25-75) 20 (15-30) 15 (10-30) 0.027

Mid-week
Morning type 
Intermediate type 
Evening type 

27 (69%)
12 (31%)

0

29 (63%)
15 (32.6%)
2 (4.4%)

0.947

Weekend wake-up time 
Likert Score 

Score 0 1 0

0.709

Score 1 3 1

Score 2 3 6

Score 3 7 7

Score 4 11 15

Score 5 14 17

The number of people who wake up in the morning and then go back to sleep 7 (17.9%) 6 (13%) 0.560

Weekend: How long does it take for her/him to wake up on her /him own? 15 (1-30) 15 (10-30) 0.886

Number of participants taking naps on the weekend, n, % 3 (7.6%) 4 (8.6%) 1

Weekend bedtime 
Likert Score

Score 0 0 0

0.636

Score 1 0 0

Score 2 0 2

Score 3 5 6

Score 4 8 12

Score 5 26 26

Weekend
Morning Type 
Intermediate Type 
Evening Type 

7 (17.9%)
32 (82,1%)

0

8 (17.3%)
38(82.7%)

0

1

Weekend falling asleep time in minutes, median (IQR25-75) 15 (15-30) 15 (10-16.25) 0.027

Presence of social jet lag 21 (53.8%) 29 (63%) 0.507

Sleep Disturbance Scale (total score according to Likert score)
Low risk 
Follow up carefully
Definitive clinical evaluation

37 (94.8%)
1 (2.6%)
1 (2.6%)

44(95.6%)
2 (4.4%)

0

0.781

* Mann-Whitney U test, p < 0.05 is considered statistically significant, IQR: interquartile range. Higher scores indicate greater sleep 
disturbance

Table 2. Sleep Habits and Daily Routines Features*
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Physical Activity
Physical activity levels did not differ significantly between 
children with JIA and healthy controls (p = 0.171 and p = 0.614, 
respectively) (Table 3). Both overall scores and categorical 
distributions were comparable. These findings suggest that, 
within this cohort, JIA did not limit participation in daily physical 
activities.

Regression Analysis
Regression analysis identified behavioral factors as more 
relevant than clinical diagnosis in explaining sleep disturbance 
scores (Table 4). In particular, screen exposure before bedtime 
was associated with worse sleep outcomes (F = 3,343, p = 0.014) 
and explained 14.3% of the variance (R² = 0.143). In contrast, the 
presence of JIA was not an independent predictor after adjusting 
for other variables.

DISCUSSION
Juvenile idiopathic arthritis is a chronic condition that affects 
multiple aspects of a child’s daily life, including energy levels, 
emotional well-being, and sleep [7,23,24]. The present study 
identified that children with JIA experience reduced sleep 

quality, characterized by prolonged sleep onset and increased 
sleep fragmentation.

These results align with previous research indicating that 
sleep difficulties are prevalent among children with chronic 
inflammatory conditions [7,25,26]. Contributing factors 
include persistent pain, low-grade inflammation, fatigue, and 
psychological stress, all of which may disrupt sleep patterns 
[7,26]. Although total sleep duration may be sufficient, sleep 
quality can remain impaired. Notably, circadian preferences were 
similar between children with JIA and healthy controls. Most 
participants in both groups exhibited morning or intermediate 
chronotypes, and the prevalence of social jet lag was comparable. 
These findings suggest that circadian timing in children is 
influenced primarily by developmental stage and daily routines 
rather than by chronic disease status.

The role of circadian rhythms in inflammatory diseases has 
garnered growing interest in recent years. Biological clock 
mechanisms are known to interact with immune pathways, and 
disturbances in these rhythms may influence disease activity. 
Nonetheless, evidence regarding these interactions in pediatric 

Table 3. Analysis of PAQ-C and PAQ-A in study groups*

Parameters Patient Group (39) Control Group (46) p

Physical Activity Scale, 
PAQ-A/PAQ-C   n, %

16/23  17/29 0.824

Average physical activity score median (min-max) 2.44 (0-5) 2.11 (0-5) 0.171

Physical activity scores
<2 points
>2 points

13
26

21
25

0.248

*Chi-square test and Mann-Whitney U test. p < 0.05 is considered statistically significant,

Table 4. Multivariable linear regression analysis of factors associated with sleep disturbance scores

Variable Unstandartized B Std. Error Standardized ß T p

Constant 54.188 6.707 - 8.709 <0.001

Group (JIA vs Healthy Group) -5.392 2.929 -0.193 -1.841 0.069

Electronic device exposure (≥ 30 min) -8.835 3.014 -0.314 -2.931 0.004

Coffee/ Cola consumption (yes or no) -0.694 3.851 -0.020 -0.180 0,857

Physical activity (score ≥2) 4.437 3.144 0.156 1.411 0.162

Model statistics - - - F = 3.343 p = 0.014

*Dependent variable: Sleep disturbance (score  ≥2). All variables were entered simultaneously using the enter method. No multicollinearity was 
detected (all variance inflation factor values &lt; 2.0).
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populations remains scarce, and our findings do not demonstrate 
a clear alteration in circadian preference associated with JIA 
[8,27–32]. 

Another notable observation from this study is the influence of 
behavioral factors on sleep disturbances. Specifically, screen 
exposure before bedtime emerged as a significant predictor of 
poorer sleep quality [4,5,33,34]. This finding is consistent with 
previous research, which demonstrates that electronic device 
use can delay sleep onset through both cognitive stimulation 
and the suppressive effects of blue light on melatonin secretion 
[4,5,33,34].

Importantly, JIA was not identified as an independent predictor 
of sleep disturbance when behavioral factors were taken into 
account [35]. This highlights the multifactorial nature of sleep 
problems and suggests that modifiable lifestyle habits may have 
a greater impact than previously assumed.

Physical activity, often regarded as a vital component of health in 
children with chronic conditions, was comparable across groups 
in this study [11,36,37]. This finding contrasts with earlier 
reports that indicated reduced activity levels in children with JIA 
[11,38-41]. Variations in disease severity, treatment strategies, or 
methods of measuring physical activity may account for these 
discrepancies. Nonetheless, supporting physical activity remains 
essential, as it contributes to both physical and psychological 
well-being.

Limitations
Several limitations of this study should be acknowledged. The 
cross-sectional design precludes causal inference. Additionally, 
reliance on questionnaire-based assessments may introduce 
reporting bias. Incorporating objective measures such as 
actigraphy or polysomnography could yield more detailed 
insights into sleep patterns. Furthermore, the exclusion of disease 
activity and treatment variables may have influenced sleep and 
daily functioning.

Despite these limitations, the study provides a comprehensive 
perspective on sleep, circadian rhythm, and physical activity 
in children with juvenile idiopathic arthritis (JIA). Examining 
these factors collectively facilitates the identification of practical 
intervention targets.

Overall, the findings indicate that although juvenile idiopathic 
arthritis (JIA) is associated with poorer sleep quality, everyday 
behaviors, particularly those related to sleep hygiene, play a 
critical role. Addressing these modifiable factors may provide an 
effective approach to improving sleep and quality of life in this 
population.

CONCLUSION
In summary, children with juvenile idiopathic arthritis (JIA) tend 
to experience poorer sleep quality, particularly characterized 
by delayed sleep onset and increased nighttime disruptions. 
Despite these challenges, their circadian preferences and levels 
of physical activity remain largely comparable to those of 
healthy peers. Notably, lifestyle factors—especially the use of 
electronic devices before bedtime—play a significant role in 
sleep disturbances. These findings indicate that sleep problems in 
children with JIA are not solely attributable to the disease itself, 
but are also shaped by everyday habits.

From a clinical perspective, assessing sleep routines and 
encouraging healthier sleep behaviors could be a practical and 
effective complement to standard care for children with JIA. 
Interventions aimed at reducing screen time before bed and 
improving sleep hygiene may result in meaningful improvements 
in their quality of life.
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