
1Fair et al

Anxiety and Depressive Symptoms in Juvenile Idiopathic 
Arthritis Correlate With Pain and Stress Using PROMIS 
Measures
Danielle C. Fair1, James J. Nocton1, Julie A. Panepinto2, Ke Yan3, Jian Zhang3,  
Martha Rodriguez4, and Judyann Olson1

ABSTRACT. Objective. Describe anxiety and depressive symptoms in children with juvenile idiopathic arthritis ( JIA) 
using Patient Reported Outcomes Measurement Information System (PROMIS) measures and evaluate 
potential correlations with disease manifestations.

 Methods. We performed a cross-sectional study of children with JIA and a parent proxy who com-
pleted PROMIS measures on depression, anxiety, stress, and pain. The Childhood Health Assessment 
Questionnaire (CHAQ) measured mobility, and the clinical Juvenile Arthritis Disease Activity Score in 10 
joints (cJADAS10) measured disease activity.

 Results. Eighty-four patients completed the study. Demographic median values included age (14 yrs), disease 
duration (4.73 yrs), CHAQ score (0), total active joint count (0), and cJADAS10 (2). Using cJADAS10, 
57 patients (70%) had inactive or low disease activity. Mean PROMIS t-scores for depressive and anxiety 
symptoms were lower in children with JIA compared to the reference population (P < 0.0001). Nineteen 
patients (23%) had moderate to severe symptoms of anxiety and/or depression. Age and CHAQ score 
(mobility) correlated with depressive symptoms (r = 0.36, P =0.0008 and r = 0.32, P = 0.0029, respectively) 
but not anxiety. Depressive and anxiety symptoms correlated with pain (r = 0.64 and r = 0.47, respectively, 
P < 0.0001) and stress (r = 0.79 and r = 0.75, respectively, P < 0.0001) but not with sex, JIA subtype, disease 
duration, or disease activity.

 Conclusion. Approximately one-quarter of children with JIA reported moderate to severe symptoms of 
anxiety and depression. These symptoms are associated with pain and stress, but they are not associated with 
other disease manifestations. Understanding how mental health symptoms and JIA affect each other is nec-
essary in order to improve patient outcomes and provide well-rounded care.
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There has been an increase in depressive symptoms in adoles-
cents.1,2 Children with chronic diseases have higher rates of 
depression and anxiety than healthy children and experience 
less favorable mental health outcomes,3,4,5,6,7,8 Juvenile idiopathic 

arthritis ( JIA) is the most common chronic pediatric rheu-
matic disease. Children with JIA experience joint pain and 
swelling, morning stiffness, and limited mobility. Long-term 
consequences of JIA include joint damage, muscle weakness 
and atrophy, growth disturbances, uveitis, and medication side 
effects.9 JIA also likely affects patients psychologically. However, 
studies of depression and anxiety in children with JIA and the 
potential association of these symptoms with disease manifesta-
tions have been limited.10–16

 A previous systematic review on depression and anxiety in 
JIA reported that 7–36% of patients had depressive symptoms, 
whereas 7–64% had anxiety symptoms, and both correlated with 
a worse quality of life.17 Some studies report an increased risk for 
depression or anxiety in children with JIA compared to healthy 
children, whereas others do not.11,16–21 Additionally, children 
with JIA have similar rates of mental health disease compared 
to most other chronic childhood diseases.21,22 The correlation 
between depression, anxiety, and JIA disease manifestations 
has not been well explored, and the results are mixed.11,12,13,16 
Understanding this relationship would provide insight into how 
mental health and JIA affect one another, which can aid physi-
cians in providing well-rounded care. Further, half of pediatric 
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rheumatologists believe there is an unmet need in the identifi-
cation and treatment of mental health disease within their prac-
tices and only 8% use a standardized assessment.23

 The Patient Reported Outcomes Measurement Information 
System (PROMIS) was developed to standardize and validate 
measures for assessing patient-reported outcomes across all 
medical conditions and phases of life. Measures are available 
for children and adults across several domains including social, 
physical, and mental health. The pediatric PROMIS measures 
are available for ages 8–17 years and parent proxy assessments are 
available for ages 5–17 years.24,25,26,27 Some measures have been 
validated in JIA.26,28

 The primary aim of our study was to utilize PROMIS 
measures to evaluate the prevalence of symptoms of depres-
sion and anxiety in a cohort of children with JIA. A secondary 
aim was to assess the potential correlation between anxiety and 
depressive symptoms and JIA disease manifestations such as 
subtype, age, disease duration, disease activity, mobility, pain, 
stress, and treatment.

METHODS
Patients. Patients were recruited from 2 pediatric rheumatology clinics, 
Children’s Wisconsin (CW) and Indiana University (IU), from March 
to November 2019. Inclusion criteria were as follows: (1)  onset of JIA 
before 16 years of age based on International League of Associations for 
Rheumatology criteria29; (2) ages 8–17 years; and (3) guardian and patient 
were fluent in English. The sole exclusion criterion was patients and/or legal 
guardians who did not have decision-making capacity. Written informed 
consent was obtained from the legal guardian, and assent of the patient was 
obtained when required. Approval was obtained by the CW institutional 
review board (IRB; #1291621) and the IU IRB (#1907054243).
Control group. The PROMIS mental health measures’ reference general 
pediatric population served as a historical control cohort. These subjects 
were recruited from public schools, pediatric subspecialty clinics, and 
hospital-based outpatient pediatric clinics in North Carolina and Texas. 
This cohort consists of children ages 8–17 years old (53% female, 59% 
White, 21% Black, 17% Hispanic, and 23% with an unspecified chronic 
condition).30

Data collection. Study data were collected using REDCap (Research 
Electronic Data Capture).31 Data included age, sex, race/ethnicity, age of 
initial JIA diagnosis, JIA subtype, number of joints involved throughout 
disease course, disease duration, current medications, history of other 
chronic illnesses, and any psychiatric concerns and/or diagnoses.
Mental health assessments. Mental health symptoms were evaluated using 
the PROMIS Pediatric Short Form v2.0 – Anxiety 8a and PROMIS 
Pediatric Short Form v2.0 – Depressive Symptoms 8a measures, and the 
PROMIS Parent Proxy Short Form v2.0 – Anxiety 8a and PROMIS 
Parent Proxy Short Form v2.0 – Depressive Symptoms 6a.30,32,33 Each 
measure requests answers based on the prior week. The depressive symp-
toms measure focuses on sadness, guilt, criticism, worthlessness, loneli-
ness, interpersonal alienation, loss of interest, loss of meaning, and loss of 
purpose, while the anxiety symptom measure focuses on fear, panic, worry, 
dread, hyperarousal, and somatic symptoms related to arousal.34 These 
measures are nondiagnostic, but they provide information about descrip-
tion and quantification of a patient’s symptoms. The PROMIS pediatric 
depressive symptoms and anxiety measures have been clinically validated in 
JIA.28 Stress was measured separately from mental health symptoms using 
the PROMIS Pediatric Short Form v1.0 – Psychological Stress Experiences 
8a and PROMIS Parent Proxy Short Form v1.0 – Psychological Stress 
Experiences 8a measures.35,36

 PROMIS measures elicit a raw score that is converted into a standard-
ized t-score with a mean of 50 and SD of 10.37 Interpretation of PROMIS 
t-scores depends on the reference population used to center and calibrate 
each measure. The PROMIS pediatric depressive symptom and anxiety 
measures were determined using a sample from the general pediatric popu-
lation.30,38 This suggests that a t-score of 50 on either measure reflects the 
average anxiety or depressive symptom score for the general pediatric 
population. Higher t-scores indicate a stronger degree of a specific concept 
measured, and for the anxiety and depressive symptom measures, a higher 
t-score correlates with worse symptoms.
 PROMIS anxiety and depressive symptom measures are interpreted as 
follows: normal, t-score < 50; mild symptoms, t-score 50 to ≤ 54; moderate 
symptoms, t-score 55 to ≤ 64; and severe symptoms, t-score ≥ 65.37 We chose 
a t-score ≥  65 to indicate a clinically significant result based on previous 
historical childhood behavior and depression assessments.39,40,41

Mobility assessment. The Childhood Health Assessment Questionnaire 
(CHAQ) has 8 categories: dressing and grooming, arising, eating, walking, 
hygiene, reach, grip, and activities, and asks about use of aids/devices such as 
jar openers or shower seats. It is scored from 0 (best) to 3 (worst).42 
Supplemental assessments. Patients and guardians completed the PROMIS 
Pediatric Short Form v2.0 – Pain Interference 8a and PROMIS Parent 
Proxy Short Form v2.0 – Pain Interference 8a measures, which are validated 
in JIA.28,32,33,43,44 They are scored in a manner similar to that of the PROMIS 
pediatric mental health symptom measures.37

 Patients and guardians also completed the PROMIS Pediatric Short 
Form v1.0 – Psychological Stress Experiences 8a and PROMIS Parent 
Proxy Short Form v1.0 – Psychological Stress Experiences 8a measures.35,36 
They are scored from very low to very high, with an average t-score range of 
40–60. t-scores that are 1–2 SDs (1 SD = 10) from the mean are low/high. 
t-scores > 2 SDs from the mean are very low/very high.37

Disease activity assessment. JIA disease activity was measured using the 
clinical Juvenile Arthritis Disease Activity Score in 10 joints (cJADAS10). 
The cJADAS10 consists of 3 components: physician global assessment of 
disease activity, parent/patient global assessment of well-being, and number 
of active joints up to 10. This is scored 0–30, with higher numbers indi-
cating greater disease activity.45 The cut-off values for disease activity using 
the cJADAS10 were established using only 2 classifications: oligoarticular 
and polyarticular. Patients were assigned to either classification based on 
the number of affected joints during their disease course. Disease activity 
cut-offs for inactive, low, moderate, and high disease activity were based on 
prior publications.46,47

Statistical analyses. Frequency tables were generated for categorical vari-
ables. Descriptive statistics were used to summarize continuous variables. 
To assess the relationship between 2 continuous variables, Spearman 
correlation was utilized. To compare continuous variables between 
groups, the Kruskal-Wallis test was used. As a result of small patient 
numbers in some of the JIA subtypes, the groupings for the correlation 
analysis between JIA subtype and the PROMIS pediatric mental health 
t-scores included oligoarticular, polyarticular, undifferentiated, and other 
(psoriatic, systemic, and enthesitis-related arthritis [ERA]). The Wilcoxon 
signed-rank test compared continuous variables between patient and 
parent surveys.
 Regression tree analysis was used to screen for the most important 
predictors of the outcome variables, PROMIS pediatric depressive symp-
toms, and anxiety t-scores. This is a nonparametric recursive classification 
method that can identify interactions and possible thresholds without 
limiting input variables. The tree was optimized with the least absolute 
deviation method and 10-fold cross-validation. The split criteria minimum 
was 10 for the parent nodes and 5 for the terminal nodes. Predictor vari-
ables included in the tree analysis were demographics, JIA disease subtype, 
disease duration, disease activity, functional ability, PROMIS pediatric pain 
interference t-scores, PROMIS pediatric psychological stress experience 
t-scores, history of mental health disease, other chronic medical illnesses, 
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and medication use. The most important predictor variables identified by 
the tree analysis were used in the multivariable analysis. The multivariable 
analysis was performed using generalized linear models with gamma distri-
bution and log link function. Data are complete in our primary analysis. 
Missing data are very minimal and were excluded in some secondary 
analyses. Software SPM 8.2 (Salford Systems) was used for the regression 
tree screening, whereas the software SAS 9.4 (SAS Institute) was used for 
the other analyses. P < 0.05 was considered statistically significant.

RESULTS 
Patient demographics. Eighty-seven patients were recruited 
(78 at CW and 9 at IU). Two patients were subsequently 
excluded because of age. One subject was unable to complete 
the PROMIS surveys. Therefore, the final analysis included data 
from 84 patients.
 Patient demographics are summarized in Table 1. The 
majority of children with JIA had either oligoarticular JIA 
(36%; 50% extended) or polyarticular (32%; 81% rheumatoid 
factor negative) with 52% receiving biologic disease-modifying 
antirheumatic drugs (DMARDs) and 39% receiving a conven-
tional synthetic DMARD. Approximately 42% had a second 
chronic disease in addition to JIA. 
 The median total active joint count was 0 (range 0–11). 
Fifty-seven percent of patients had 0 total active joints and 26% 
had 1–2 total active joints. Seven percent had ≥ 10 total active 
joints, and the remaining 10% had between 3 and 9 total active 
joints. The median cJADAS10 score was 2 (range 0–23), and the 
median CHAQ score was 0 (range 0–1.75; 57% scored 0). JIA 
disease activity based on cJADAS10 scores and the total number 
of joints a patient experienced during their disease course 
(oligoarticular ≤ 4 joints and polyarticular > 4 joints) is provided 
in Table 2.
Prevalence of mental health symptoms. Table 3 summarizes the 
PROMIS pediatric depressive symptoms and anxiety t-scores. 
Fifty-six patients (67%) had t-scores <  50 on the PROMIS 
pediatric depressive symptoms measure, whereas 28 patients 
(33%) had t-scores ≥ 50. Specifically, 13 (15%) had t-scores of 
50 to ≤ 54, indicating mild depressive symptoms; 14 (17%) had 
t-scores of 55 to ≤ 64, indicating moderate depressive symptoms; 
and 1 (1%) patient had a t-score ≥ 65, indicating severe depres-
sive symptoms.
 Fifty-nine patients (70%) had t-scores < 50 on the PROMIS 
pediatric anxiety measure, whereas 25 patients (30%) had 
t-scores ≥ 50. Specifically, 11 (13%) had t-scores of 50 to ≤ 54, 
indicating mild anxiety symptoms; 13 (16%) had t-scores of 55 
to ≤  64, indicating moderate anxiety symptoms; and 1 (1%) 
patient had a t-score ≥ 65, indicating severe anxiety symptoms.
 Nine patients (11%) had t-scores in the moderate symptom 
range on both PROMIS pediatric mental health measures. 
Another 9 patients had a combination of mild to severe symp-
toms on both PROMIS pediatric mental health measures. The 
anxiety and depression t-scores were highly correlated (r = 0.73, 
P < 0.0001). In comparison to the historical control cohort, who 
had a mean t-score of 50 ± 10 on both mental health measures, 
the patients in this study had significantly lower depressive 
symptoms and anxiety mean t-scores (P < 0.0001). The patient 
mean PROMIS pediatric depressive symptoms t-score was 

45.2 ± 9.3, whereas the mean PROMIS pediatric anxiety t-score 
was 44.4 ± 9.1 (Table 3).
 Twelve patients (14%) had a prior history of diagnosed 
mental health disease. All had a history of anxiety and 6 (7%) 
had a history of depression. Some patients reported other mental 

Table 1. Patient demographics.

    n = 84a

Sex 
 Female 63 (75)
Race 
 White 72 (86)
 Black 5 (6)
 Asian 5 (6)
 Other 2 (2)
Current age, yrs 14 (8.04–17.87)
Length of disease, yrsa 4.73 (0.28–16.86)
JIA subtype 
 Oligoarticular 30 (36)
  Extended oligoarticular 15 (18)
  Persistent oligoarticular 15 (18)
 Polyarticular 27 (32)
  RF– polyarticular 22 (26)
  RF+ polyarticular 5 (6)
   CCP+ 4 (5)
   CCP– 1 (1)
   Systemic 6 (7)
   Psoriatic 3 (3.5)
  Enthesitis-related 3 (3.5)
  Undifferentiated 15 (18)
Medications 
 NSAIDs 48 (57)
 bDMARDs 44 (52)
 csDMARDs 33 (39)
 Oral steroids 3 (4)
 Intraarticular steroidsb 10 (12)
Active joint counta 0 (0–11)
cJADAS10 score (range 0–30)a 2 (0–23)
CHAQ score (range 0–3) 0 (0–1.75)
Any other chronic disease 35 (42)
 Asthma 5 (6)
 Chronic pain 6 (7)
 Uveitis 9 (11)
 Otherc 20 (24)

Values are expressed as n (%) or median (range). a All variables used n = 84 
except 1 patient with missing information for length of disease, and 2 sub-
jects with missing information for active joint count and cJADAS10 score. 
b Received within 3 months of visit. c Includes celiac disease, thyroid disease, 
cardiovascular disease, macrophage activation syndrome, diabetes, hyper-
mobility, attention deficit hyperactivity disorder, autoimmune hepatitis, 
chronic headaches, allergies, Asperger syndrome, avascular necrosis, sco-
liosis, linear scleroderma, spherocytosis, pharyngoesophageal dysphagia, 
and pituitary hypoplasia with secondary adrenal insufficiency. bDMARD: 
biologic disease-modifying antirheumatic drug; CCP: cyclic citrulli-
nated peptide; CHAQ: Childhood Health Assessment Questionnaire; 
cJADAS10: clinical Juvenile Arthritis Disease Activity Score for 10 joints; 
csDMARD: conventional synthetic disease-modifying antirheumatic drug; 
JIA: juvenile idiopathic arthritis; NSAID: nonsteroidal antiinflammatory 
drug; RF: rheumatoid factor.
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health disease including posttraumatic stress disorder (PTSD), 
obsessive compulsive disorder, selective mutism, and anger. Ten 
patients had received medications for anxiety, whereas 5 had 
received medications for depression. 
 Twelve parents (17%) reported concerns of an undiagnosed 
mental health disease in their child. Ten had concerns for anxiety, 
whereas 5 had concerns for depression. A few parents reported 
concerns for PTSD or other unspecified mental health disease.
Parent vs patient PROMIS mental health assessment results. 
Seventy-six patient and parent pairs from CW were included in 
this analysis. There was no significant difference found between 
either the parent proxy and patient pediatric PROMIS depres-
sive symptoms t-scores (45.6  ±  9.3 vs 45.0  ±  9.0, respectively, 
P  =  0.41) or parent proxy and patient pediatric PROMIS 
anxiety t-scores (45.8 ± 8.9 vs 44.5 ± 9.1, respectively, P = 0.14).

Correlation of mental health symptoms with disease manifestations.
· Age. There was a significant positive correlation between 
patient age and the PROMIS pediatric depressive symptoms 
t-scores (r = 0.36, P = 0.0008). Older patients had higher depres-
sive symptoms t-scores. There was no significant correlation 
between patient age and the PROMIS pediatric anxiety t-scores 
(r = 0.21, P = 0.05; Table 4).
· Mobility. There was a significant positive correlation between 
patient mobility, as measured by the CHAQ, and the PROMIS 
pediatric depressive symptoms t-scores (r = 0.32, P = 0.0029). 
Patients with worse mobility (higher CHAQ scores) had higher 
depressive symptom t-scores. There was no significant correla-
tion between mobility and the PROMIS pediatric anxiety 
t-scores (r = –0.04, P = 0.69; Table 4).
· Pain. PROMIS pediatric pain interference t-scores had 
a significant positive correlation with both PROMIS pedi-
atric depressive symptoms t-scores (r  =  0.64, P  <  0.0001) and 
PROMIS pediatric anxiety t-scores (r = 0.47, P < 0.0001; Table 
4). Patients with higher pain interference scores have higher 
depressive and anxiety symptom scores.
· Stress. PROMIS pediatric psychological stress experience 
t-scores had a significant positive correlation with both the 
PROMIS pediatric depressive symptoms t-scores (r  =  0.79, 
P  <  0.0001) and the PROMIS pediatric anxiety t-scores 
(r = 0.75, P < 0.0001; Table 4). Patients with higher psycholog-
ical stress experience t-scores have higher depressive and anxiety 
symptom t-scores.
· Other disease manifestations. We found no significant correla-
tions between mental health symptoms and sex, disease subtype, 
disease activity, or disease duration (Table 4). We also found no 
correlation between mental health symptoms and the type of 
medication patients were taking (Supplementary Table 1, avail-
able with the online version of this article).
Multivariable analysis. Two predictors, the PROMIS pediatric 
pain interference t-scores and PROMIS pediatric psycholog-
ical stress experiences t-scores, were found to be the strongest 
predictor variables in the tree analysis and were included in the 
multivariable analysis. Multivariable analyses were used to test 
the effect of pain and stress and the interactions between these 
on mental health symptoms. Both pain and stress had significant 
correlations with the PROMIS pediatric depressive symptoms 
t-scores (P = 0.0076 and P < 0.0001, respectively). Only stress 
had a significant correlation with the PROMIS pediatric anxiety 
t-scores (P < 0.0001). The correlation between pain and anxiety 
was not significant after controlling for stress. There was no 
significant interaction effect between pain and stress (data not 
shown).

DISCUSSION 
To our knowledge, this is the first study published that has 
used PROMIS measures to evaluate mental health symptoms 
in JIA. Using the PROMIS measures, 23% of our patients 
reported moderate to severe symptoms of anxiety or depres-
sion, whereas 12% reported moderate to severe symptoms of 
both. Additionally, 19% of patients reported mild symptoms 

Table 2. JIA disease activity based on cJADAS10 scores.

JIA Disease Activitya n (%)

Oligoarticular (≤ 4 joints)b 

 Inactive disease 11 (50)
 Low disease activity 9 (41)
 Moderate disease activity 2 (9)
 High disease activity 0 (0)
Polyarticular (> 4 joints)c 

 Inactive disease 29 (48)
 Low disease activity 8 (13)
 Moderate disease activity 19 (32)
 High disease activity 4 (7)
All patients combined 
 Inactive disease 40 (49)
 Low disease activity 17 (21)
 Moderate disease activity 21 (25)
 High disease activity 4 (5)

a  Two patients were unable to be classified into a disease activity subtype. 
b Included persistent oligoarticular JIA and patients with ≤ 4 joints during 
their disease duration. c Included polyarticular JIA, extended oligoarticular 
JIA, and patients with > 4 joints during their disease duration. cJADAS10: 
Clinical Juvenile Arthritis Disease Activity Score for 10 joints; JIA: Juvenile 
Idiopathic Arthritis.

Table 3. JIA patient mental health PROMIS t-scores based on symptom 
severity.

PROMIS t-score Mean t-score (± SD) n (%)

Depression 45.15 (± 9.28) –
 < 50 (normal) – 56 (67)
 50 to ≤ 54 (mild symptoms) – 13 (15)
 55 to ≤ 64 (moderate symptoms) – 14 (17)
 ≥ 65 (severe symptoms) – 1 (1)
Anxiety 44.41 (± 9.13) –
 < 50 (normal) – 59 (70)
 50 to ≤ 54 (mild symptoms) – 11 (13)
 55 to ≤ 64 (moderate symptoms) – 13 (16)
 ≥ 65 (severe symptoms) – 1 (1)

JIA: juvenile idiopathic arthritis; PROMIS: Patient Reported Outcomes 
Measurement Information System.
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of anxiety or depression, whereas 5% had mild symptoms of 
both. While these numbers are relatively high, children with JIA 
reported less depressive and anxiety symptoms than the historical 
general pediatric control cohort. Since nearly one-third of our 
patients had a prior history of mental health disease or concerns 
of a potential undiagnosed mental health disease, it is possible 
that previous or current therapy for these conditions resulted 
in fewer reported symptoms. We also found that patients with 
more pain or stress reported more symptoms of depression and 
anxiety, and that older patients and patients with worse mobility 
reported more symptoms of depression. There was no correla-
tion between sex, JIA subtype, disease duration, disease activity, 
or treatment, and reported symptoms of anxiety and depression, 
nor between age or mobility and symptoms of anxiety.
 Previous studies have reported that between 7–36% of 
children with JIA have depression and between 7–64% have 
anxiety.17 The variability in prevalence is likely attributable to 
differences in patient population, disease manifestations, and 
the screening methods used to assess mental health symptoms. 
Four prior studies reported that children with JIA have lower or 
similar levels of anxiety and/or depression compared to healthy 
children, similar to our results.11,16,20,48 In most of these studies, 
the mean JIA disease duration was approximately 5–6 years, 
similar to our population, suggesting that a longer disease dura-
tion might allow children to adapt and improve, resulting in a 
decrease in symptoms of depression and anxiety.11,16,49 Although 
we found no correlation between mental health symptoms and 
disease duration, our population is likely biased as it consists 
of patients with a very narrow range of long disease durations. 
Previous studies that reported an increased risk of depression or 
anxiety in JIA compared to healthy children studied children 
with shorter disease durations (1–3 yrs).18,19

 Our study is one of the few studies to evaluate the correla-
tion between JIA subtype and mental health symptoms. As 
a result of small sample sizes for some subtypes, we combined 
patients with psoriatic arthritis, ERA, and systemic JIA for the 
analysis, potentially biasing the results in favor of no correlation 

and eliminating the potential of detecting a correlation with any 
of these individual subtypes. One previous study did not find a 
correlation between depression and JIA subtypes; however, all 
the patients in this study scored above the cut-off for signifi-
cant depression, which may have biased the results in favor of 
no correlation.12 A second previous study reported that poly-
articular patients had higher depressive scores than patients 
with oligoarticular arthritis or ERA.13 While it is reasonable to 
speculate that polyarticular patients may have had more severe 
or extensive arthritis, the published data did not include disease 
severity; therefore, this cannot be confirmed.
 We did not find any correlation between mental health symp-
toms and disease activity, but nearly three-fourths of our patients 
had either inactive or low disease activity. Three previous studies 
also reported no correlation between mental health symptoms 
and disease activity, whereas other studies found a positive 
correlation.11,16,20 The studies reporting a positive correlation 
included a population with likely greater severity of disease.12,13 
Future prospective longitudinal studies are needed to better 
understand the relationship between mental health symptoms 
and disease activity. 
 Similar to our results, most previous studies have reported a 
positive correlation between worse mobility and mental health 
symptoms.11,12,13,16 Active arthritis often limits movement, 
frequently resulting in deconditioning, which has been associ-
ated with a lower quality of life. Depression with anhedonia may 
exacerbate these problems. Promotion of physical activity, for 
example through physical therapy, may therefore be crucial for 
those with mental health disease.
 We found a positive correlation between both pain and 
stress and mental health symptoms, similar to most previous 
studies.10,12,13,15 It is well recognized that pain and stress are risk 
factors for developing mental health disease, particularly in other 
painful conditions such as fibromyalgia.50 Future interventional 
prospective studies focusing on coping strategies for both pain 
and stress management may also help improve mental health 
symptoms.

Table 4. Relationship between JIA disease manifestations and PROMIS mental health t-scores.

Disease Manifestation PROMIS Depression PROMIS Anxiety 
  r P r P

JIA subtype – 0.88 – 0.26
Age 0.36 0.0008 0.21 0.05
Total active joint count –0.02 0.87 –0.03 0.76
cJADAS10 score    
 Oligoarticulara – 0.20 – 0.52
 Polyarticularb – 0.30 – 0.60
CHAQ 0.32 0.0029 –0.04 0.69
Disease duration 0.06 0.59 –0.02 0.87
PROMIS pain interference 0.64 < 0.0001 0.47 < 0.0001
PROMIS stress experiences 0.79 < 0.0001 0.75 < 0.0001

a Included persistent oligoarticular JIA and patients with ≤ 4 joints during their disease course. b Included polyartic-
ular JIA, extended oligoarticular JIA, and patients with > 4 joints during their disease course. CHAQ: Childhood 
Health Assessment Questionnaire; cJADAS10: Clinical Juvenile Arthritis Disease Activity Score in 10 joints;  
JIA: juvenile idiopathic arthritis; PROMIS: Patient Reported Outcomes Measurement Information System.
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 Our study has limitations. As a cross-sectional study, mental 
health symptoms were assessed only at 1 timepoint. Therefore, 
acute or intermittent symptoms may not have been reported 
and causation cannot be assessed. Patients were self-selected, 
this was not a random sample, and selection bias may have 
affected our results. Most patients were enrolled at 1 site and 
were predominantly White, and the sample size was small, all 
of which limit generalizability. Most patients had inactive or 
low disease activity and long disease durations, further limiting 
the generalizability of the results. Small sample sizes led to the 
combining of some JIA subtypes and may have biased some 
of the analysis. Finally, the historical control cohort utilized 
in this study was composed of not only healthy children but 
also chronically ill children who may have had higher levels of 
depression and anxiety.
 To our knowledge, this study is the first to report use of 
PROMIS measures to evaluate depression and anxiety in chil-
dren with JIA. We found that anxiety and depressive symp-
toms are prevalent in patients with JIA, and older patients and 
patients with worse mobility reported more depressive symp-
toms. Additionally, we found that patients with greater reported 
pain and stress have worse anxiety and depression. In our rela-
tively small sample, there was no association between other 
JIA disease manifestations and mental health symptoms. The 
use of PROMIS measures provides a unique opportunity for 
researchers to better evaluate and compare findings on the rela-
tionship between JIA and mental health. Future studies, partic-
ularly prospective, multicenter, and longitudinal with larger and 
more diverse populations, are needed to help further understand 
the incidence, prevalence, and potential risk factors for depres-
sion and anxiety in JIA.

ACKNOWLEDGMENT
We would like to acknowledge and thank Jan Lemke, registered nurse, and 
Stella Protopapas, clinical research coordinator, for all their hard work in 
helping recruit and consent patients to be a part of the study. We would 
also like to acknowledge and thank Dr. Alan Silverman, PhD, a psycholo-
gist, who provided guidance on the study design.

ONLINE SUPPLEMENT
Supplementary material accompanies the online version of this article.

REFERENCES
 1. Kann L, McManus T, Harris WA, Shanklin SL, Filnt KH, Queen 

B, et al. Youth risk behavior surveillance – United States, 2017. 
MMWR Surveill Summ 2018;67:1-114.

 2. Center for Behavioral Health Statistics and Quality, Substance 
Abuse and Mental Health Services Administration. Substance 
Abuse and Mental Health Services Administration. Key substance 
use and mental health indicators in the United States: results from 
the 2017 national survey on drug use and health. [Internet. Accessed 
August 18, 2021.] Available from: https://www.samhsa.gov/data/
sites/default/files/cbhsq-reports/NSDUHFFR2017/ 
NSDUHFFR2017.pdf

 3. Ferro MA, Boyle MH. The impact of chronic physical illness, 
maternal depressive symptoms, family functioning, and self-esteem 
on symptoms of anxiety and depression in children. J Abnormal 
Child Psychol 2015;43:177-87.

 4. Pinquart M, Shen Y. Depressive symptoms in children and adolescents 

with chronic physical illness: an updated meta-analysis. J Pediatr 
Psychol 2011;36:375-84.

 5. Pinquart M, Shen Y. Anxiety in children and adolescents 
with chronic physical illnesses: a meta-analysis. Acta Paediatr 
2011;100:1069-76.

 6. Shelby GD, Shirkey KC, Sherman AL, Beck JE, Haman K, Shears 
AR, et al. Functional abdominal pain in childhood and long-term 
vulnerability to anxiety disorders. Pediatrics 2013;132:475-82.

 7. Moreira JM, Bouissou Morais Soares CM, Teixeira AL, Simões E 
Silva AC, Kummer AM. Anxiety, depression, resilience and quality 
of life in children and adolescents with pre-dialysis chronic kidney 
disease. Pediatr Nephrol 2015;30:2153-62.

 8. Ferro MA, Gorter JW, Boyle MH. Trajectories of depressive 
symptoms during the transition to young adulthood: the role of 
chronic illness. J Affect Disord 2015;174:594-601.

 9. Petty RE, Laxer RM, Wedderburn LR. Juvenile idiopathic arthritis. 
In: Petty RE, Laxer RM, Lindsley CB, Wedderburn LR, editors. 
Textbook of pediatric rheumatology. 7th ed. Philadelphia: Elsevier; 
2016:188-204.

 10. Banasiak B, Smolewska E, Zygmunt A, Lipińska J,  
Biernacka-Zielińska M, Stańczyk J. Coping with anxiety and pain 
by adolescents with juvenile idiopathic arthritis. Clin Exp Med Lett 
2010;51:1-5.

 11. Tarakci E, Yeldan I, Kaya Mutlu E, Baydogan SN, Kasapcopur O. 
The relationship between physical activity level, anxiety, depression, 
and functional ability in children and adolescents with juvenile 
idiopathic arthritis. Clin Rheumatol 2011;30:1415-20.

 12. El-Najjar AR, Negm MG, El-Sayed WM. The relationship between 
depression, disease activity and physical function in juvenile 
idiopathic arthritis patients in Zagazig University Hospitals–Egypt. 
Egyptian Rheumatol 2014;36:145-50.

 13. Hanns L, Cordingley L, Galloway J, Norton S, Carvalho LA, 
Christie D, et al. Depressive symptoms, pain and disability for 
adolescent patients with juvenile idiopathic arthritis: results 
from the Childhood Arthritis Prospective Study. Rheumatology 
2018;57:1381-9.

 14. Bromberg MH, Gil KM, Schanberg LE. Daily sleep quality and 
mood as predictors of pain in children with juvenile polyarticular 
arthritis. Health Psychol 2012;31:202-9.

 15. Vuorimaa H, Tamm K, Honkanen V, Komulainen E, Konttinen YT, 
Santavirta N. Pain in juvenile idiopathic arthritis—a family matter. 
Child Health Care 2011;40:34-52.

 16. Ding T, Hall A, Jacobs K, David J. Psychological functioning of 
children and adolescents with juvenile idiopathic arthritis is related 
to physical disability but not to disease status. Rheumatology 
2008;47:660-4.

 17. Fair DC, Rodriguez M, Knight AM, Rubinstein TB. Depression 
and anxiety in patients with juvenile idiopathic arthritis: current 
insights and impact on quality of life, a systematic review. Open 
Access Rheumatol 2019;11:237-52.

 18. Krause ML, Zamora-Legoff JA, Crowson CS, Muskardin TW, 
Mason T, Matteson EL. Population-based study of outcomes of 
patients with juvenile idiopathic arthritis ( JIA) compared to  
non-JIA subjects. Semin Arthritis Rheum 2017;46:439-43.

 19. Bomba M, Meini A, Molinaro A, Cattalini M, Oggiano S, Fazzi E, 
et al. Body experiences, emotional competence, and psychosocial 
functioning in juvenile idiopathic arthritis. Rheumatol Int 
2013;33:2045-52.

 20. Hanns L, Radziszewska A, Suffield L, Josephs F, Chaplin H, 
Peckham H, et al. Association of anxiety with pain and disability  
but not increased measures of inflammation in adolescent patients 
with juvenile idiopathic arthritis. Arthritis Care Res 2020;72: 
1266-1274.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


7Fair et al

 21. Kayan Ocakoglu B, Karaca NE, Ocakoglu FT, Erermis S. 
Psychological burden of pediatric primary immunodeficiency. 
Pediatr Int 2018;60:911-7.

 22. Graziano S, Rossi A, Spano B, Petrocchi M, Biondi G, Ammaniti 
M. Comparison of psychological functioning in children and their 
mothers living through a life-threatening and non life-threatening 
chronic disease: a pilot study. J Child Health Care 2016;20:174-84.

 23. Knight AM, Vickery ME, Muscal E, Davis AM, Harris JG, Soybilgic 
A, et al. Identifying targets for improving mental healthcare of 
adolescents with systemic lupus erythematosus: perspectives from 
pediatric rheumatology clinicians in the United States and Canada.  
J Rheumatol 2016;43:1136-45.

 24. Cella D, Yount S, Rothrock N, Gershon R, Cook K, Reeve B, et al. 
The Patient-Reported Outcomes Measurement Information System 
(PROMIS): progress of an NIH Roadmap cooperative group during 
its first two years. Med Care 2007;45 Suppl 3-11.

 25. Witter JP. The promise of Patient-Reported Outcomes 
Measurement Information System—turning theory into reality: a 
uniform approach to patient-reported outcomes across rheumatic 
diseases. Rheum Dis Clin North Am 2016;42:377-94.

 26. DeWalt DA, Gross HE, Gipson DS, Selewski DT, DeWitt EM, 
Dampier CD, et al. Promis(®) pediatric self-report scales distinguish 
subgroups of children within and across six common pediatric 
chronic health conditions. Qual Life Res 2015;24:2195-208.

 27. Irwin DE, Varni JW, Yeatts K, DeWalt DA. Cognitive interviewing 
methodology in the development of a pediatric item bank: a patient 
reported outcomes measurement information system (PROMIS) 
study. Health Qual Life Outcomes 2009;7:3.

 28. Brandon TG, Becker BD, Bevans KB, Weiss PF. Patient-Reported 
Outcomes Measurement Information System tools for collecting 
patient-reported outcomes in children with juvenile arthritis. 
Arthritis Care Res 2017;69:393-402.

 29. 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.

 30. Irwin DE, Stucky B, Langer MM, Thissen D, DeWitt EM, Lai JS, et 
al. An item response analysis of the pediatric PROMIS anxiety and 
depressive symptoms scales. Qual Life Res 2010;19:595-607.

 31. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. 
Research electronic data capture (REDCap)--a metadata-driven 
methodology and workflow process for providing translational 
research informatics support. J Biomed Inform 2009;42:377-81.

 32. Quinn H, Thissen D, Liu Y, Magnus B, Lai JS, Amtmann D, 
et al. Using item response theory to enrich and expand the 
PROMIS® pediatric self report banks. Health Qual Life Outcomes 
2014;12:160.

 33. Irwin DE, Gross HE, Stucky BD, Thissen D, DeWitt EM, Lai JS, et 
al. Development of six PROMIS pediatrics proxy-report item banks. 
Health Qual Life Outcomes 2012;10:22.

 34. Healthmeasures. List of pediatric measures. [Internet. Accessed 
August 11, 2021.] Available from: https://www.healthmeasures.net/
explore-measurement-systems/promis/intro-to-promis/ 
list-of-pediatric-measures

 35. Bevans KB, Gardner W, Pajer K, Riley AW, Forrest CB. Qualitative 
development of the PROMIS(R) pediatric stress response item 
banks. J Pediatr Psychol 2013;38:173-91.

 36. Bevans KB, Gardner W, Pajer KA, Becker B, Carle A, Tucker CA, et 
al. Psychometric evaluation of the PROMIS® pediatric psychological 
and physical stress experiences measures. J Pediatr Psychol 
2018;43:678-92.

 37. Healthmeasures. PROMIS® score cut points. [Internet. Accessed 
August 11, 2021.] Available from: https://www.healthmeasures.net/ 
score-and-interpret/interpret-scores/promis/promis-score-cut-points

 38. Healthmeasures. PROMIS® reference populations. [Internet. 
Accessed August 11, 2021.] Available from: https://www.
healthmeasures.net/score-and-interpret/interpret-scores/promis/
reference-populations

 39. Kovacs M. Children’s depression inventory (CDI): technical manual 
update. North Tonawanda: Multi-Health Systems; 2003.

 40. Reynolds CR, Kamphaus RW. Behavior assessment system for 
children (BASC-3). 3rd ed. Bloomington: PsychCorp; 2015.

 41. Choi SW, Podrabsky T, McKinney N, Schalet BD, Cook KF, Cella 
D. PROSetta stone® analysis report: a rosetta stone for patient 
reported outcomes. Volume 1. Chicago: Department of Medical 
Social Sciences Feinberg School of Medicine, Northwestern 
University; 2012.

 42. Singh G, Athreya BH, Fries JF, Goldsmith DP. Measurement of 
health status in children with juvenile rheumatoid arthritis. Arthritis 
Rheum 1994;37:1761-9.

 43. Varni JW, Thissen D, Stucky BD, Liu Y, Magnus B, Quinn H, et al. 
PROMIS® parent proxy report scales for children ages 5-7 years: An 
item response theory analysis of differential item functioning across 
age groups. Qual Life Res 2014;23:349-61.

 44. Varni JW, Stucky BD, Thissen D, DeWitt EM, Irwin DE, Lai JS, et 
al. Promis Pediatric Pain Interference Scale: an item response theory 
analysis of the pediatric pain item bank. J Pain 2010;11:1109-19.

 45. McErlane F, Beresford MW, Baildam EM, Chieng SE, Davidson 
JE, Foster HE, et al. Validity of a three-variable Juvenile Arthritis 
Disease Activity Score in children with new-onset juvenile 
idiopathic arthritis. Ann Rheum Dis 2013;72:1983-8.

 46. Consolaro A, Negro G, Chiara Gallo M, Bracciolini G, Ferrari C, 
Schiappapietra B, et al. Defining criteria for disease activity  
states in nonsystemic juvenile idiopathic arthritis based on a  
three-variable juvenile arthritis disease activity score. Arthritis Care 
Res 2014;66:1703-9.

 47. Consolaro A, Van Dijkhuizen P, Espada G, Varbanova B, Oliveira 
S, Miettunen P, et al. Development of new juvenile arthritis disease 
activity score cut-offs for oligoarthritis and RF-negative polyarthritis 
from a large multinational cohort of children with juvenile 
idiopathic arthritis [abstract]. Arthritis Rheumatol 2017;69 Suppl 10.

 48. Russo E, Trevisi E, Zulian F, Battaglia MA, Viel D, Facchin 
D, et al. Psychological profile in children and adolescents with 
severe course juvenile idiopathic arthritis. ScientificWorldJournal 
2012;2012:841375.

 49. Vuorimaa H, Tamm K, Honkanen V, Konttinen YT, Komulainen 
E, Santavirta N. Empirical classification of children with JIA: 
a multidimensional approach to pain and well-being. Clin Exp 
Rheumatol 2008;26:954-61.

 50. Galvez-Sánchez CM, Montoro CI, Duschek S, Reyes Del Paso GA. 
Depression and trait-anxiety mediate the influence of clinical pain 
on health-related quality of life in fibromyalgia. J Affect Disord 
2020;265:486-95.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/

