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Abstract
Objectives

This study aims to assess the prevalence of comorbidities in adult JIA and the impact of comorbidity on patients’ 
perceived health state. 

Methods
Self-reported comorbidity was studied in 344 adult JIA patients who have been included in the biologic register JuMBO. 

The comorbidity prevalence among the patients was compared to an age- and sex-matched reference group from the 
population. The correlation of comorbidity with clinical and demographic parameters was analysed by linear or logistic 

regression models. 

Results
Sixty two percent of the JIA patients reported at least one comorbidity. Uveitis was the most common comorbid 

condition (17.7%), followed by allergic rhinitis (14.5%), migraine (8.7%), and atopic dermatitis (8.7%). The prevalence 
of cardiovascular disorders was 9.9%, which was not higher than that in the population. However, patients with a 

systemic onset of JIA (soJIA) had a substantially higher rate of cardiovascular diseases of 40.6% (p=0.033). Patients with 
soJIA also had the highest prevalence (80.0%) and the highest mean number (1.8) of comorbidities. Patients with at least 
one comorbid condition suffered more often from fatigue and pain, had a lower functional capacity (p<0.001, each), and 

a lower physical and mental health-related quality of life than those without comorbidities (p<0.001 and p=0.017, 
respectively). The presence of any comorbidity and the level of disease activity were independent predictors of a lower 

SF-36 score.

Conclusion
Our results indicate that comorbid conditions have a significant impact on the perceived health state in adult JIA. 

Among all JIA patients, those with systemic onset carry the highest risk for comorbidities, in particular for 
cardiovascular disorders.
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Introduction
Juvenile idiopathic arthritis (JIA) com-
prises a group of heterogeneous disor-
ders of chronic childhood arthritis with 
unknown aetiology. JIA often takes a 
chronic course and persists in approxi-
mately half of the patients into adult-
hood (1-3). Several outcome studies 
have shown that more than a third of 
the patients have evidence of disability 
and organ damage in their early adult 
years. Damage in JIA is mainly articu-
lar. Extra-articular damage comprises 
the following in decreasing order: ocu-
lar sequelae with vision loss due to uvei-
tis, growth failure, and muscle atrophy 
(4-7). In addition to these well-known 
long-term consequences, the disease 
may pose patients at risk also for certain 
comorbidities observed in adult-onset 
arthritis such as cardiovascular diseases, 
malignancy, osteoporosis, or infections 
(8, 9). However, little is known about 
the comorbidity spectrum in adult JIA.
The established adult JIA biologic reg-
ister JuMBO (Juvenile arthritis Metho-
trexate Biologics long-term Observa-
tion) (10) was used to assess the preva-
lence of comorbidity in adult patients 
with various JIA subgroups. For this 
purpose, we investigated self-reported 
comorbidity, because some patients do 
not regularly see a physician for various 
reasons. Research has shown that pa-
tients can accurately assess their current 
and past medical conditions, including 
comorbidities (11-14). In addition to the 
examination of self-reported comorbid-
ity, we wanted to explore the impact of 
comorbidity on the JIA patients’ per-
ceived health status in early adulthood. 

Methods
Participants of this study are part of the 
ongoing prospective observational co-
hort study, the adult JIA biologic regis-
ter JuMBO. Patients with definite JIA, 
according to the International League 
of Associations for Rheumatology cri-
teria (15), who had been previously 
observed in the paediatric biologics 
register, BiKer (16), and agreed to 
participate in JuMBO are half-yearly 
provided with a patient and a physician 
questionnaire (10). 
The patient questionnaire includes 
the Health Assessment Questionnaire 

(HAQ) for assessing the functional 
status and numeric rating scales (NRS, 
score from 0 [best] to 10 [worst]) for 
the assessment of fatigue, pain and dis-
ease activity (17). Health-related qual-
ity of life (HRQoL) is measured via the 
Medical Outcome Study Short-Form 36 
(SF-36) (18). The eight domains of the 
SF-36 include physical function, role 
physical, bodily pain, general health 
perceptions, vitality, social function-
ing, role emotional, and mental health; 
each domain is scored from 0 (worst) 
to 100 (best). Domain scores were nor-
malised and z-transformed into men-
tal component summary (MCS) and 
physical component summary (PCS) 
scores. The normative value for the 
MCS or PCS summary score is 50 with 
a SD of 10. Additionally, basic socio-
demographic data, hospitalisations, 
educational/vocational situation, and 
important health problems from the pa-
tient’s point of view are recorded.
The treating physician is asked to re-
cord the following: number of joints 
with swelling, tenderness or pain on 
motion, limited range of motion (72 
joint count), the erythrocyte sedimenta-
tion rate, the C-reactive protein level, 
morning stiffness, and conventional 
and/or biologic DMARD therapy, in-
cluding details of starting and ending 
therapy, reasons for change of treat-
ment, and concomitant therapies with 
glucocorticoids or non-steroidal anti-
inflammatory drugs. Physicians as-
sess the patient’s disease activity on a 
NRS. Additionally, physicians record 
known comorbid conditions at inclu-
sion in JuMBO and any adverse or se-
rious adverse events (AEs, SAEs) that 
occur thereafter. However, physician 
data were not available for 25% of the 
patients either because patients’ do not 
regularly visit a rheumatologist or phy-
sicians are not willing to participate. 
In order to obtain information on comor-
bidity of all patients, an additional ques-
tionnaire was provided to the 411 pa-
tients included in JuMBO until 1st Janu-
ary 2011. It inquired about the following 
lifetime comorbidities: cardiovascular 
diseases (CVD), pulmonary diseases, 
gastrointestinal diseases, liver and gall-
bladder diseases, diseases of the kidneys 
or the urinary tract, gynaecological dis-
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eases, haematological diseases, allergic 
diseases, thyroid/endocrine diseases, 
skin diseases, eye diseases (especially 
uveitis), tuberculosis, chronic viral in-
fections, tumours, neurologic diseases, 
psychic disorders, and “others” to be 
specified. Examples in each category 
were provided. 
Data regarding disease onset, JIA sub-
group, disease modifying anti-rheu-
matic drug (DMARD) treatment ever 
received, and positivity for antinuclear 
antibodies (ANAs) and HLA-B27 were 
obtained from the physician reports in 
Biker. For the purpose of this study, 
comorbidity was defined (in accord-
ance with others [14, 19]) as a medi-
cal condition that co-exists along with 
arthritis. This condition may be linked 
to the rheumatic disease itself and/or its 
treatment such as uveitis, psoriasis or 
osteoporosis, or it may be completely 
independent of these. 

According to the patients’ ratings, in-
active disease was defined as a value 
of 0 on the NRS 0–10. In addition, the 
Wallace criteria (20) were applied to 
define inactive disease and remission 
in patients (n=234) for whom physi-
cian reports were available.

Statistical analysis 
The prevalence rates of the specific co-
morbidities were compared with those 
of an age- and gender-matched con-
trol cohort that was sampled from the 
general population. The control cohort 
was selected from the German Health 
Survey GEDA (Public Use File GEDA 
2009, Robert Koch Institute, Berlin, 
Germany, 2011). The survey investi-
gated the sociodemographic status and 
the self-reported health state in a repre-
sentative group of the general popula-
tion. To select a control group from the 
population cohort for this study, pro-

pensity score matching was applied to 
achieve balance with respect to gender 
and age between the study sample and 
the population sample. The propensity 
score is the conditional probability of 
being in the study sample given a par-
ticular age and gender. 
The matching was performed with the 
nearest neighbourhood method with a 
ratio of 1:2 (mean age: JuMBO 20±2.7, 
controls 20±2.8; female: JuMBO 71%, 
controls 73%). The comorbidity rates 
for the case control analyses were com-
pared using the McNemar test. 
The association of the clinical charac-
teristics and the patients’ current health 
status with the existence of at least one 
comorbid disease was analysed with 
linear regression models for continu-
ously distributed variables and logistic 
regression models for categorical data 
(21). The standard errors were esti-
mated with a Taylor series linearisation 
method (22). 
A p-value <0.05 was considered statisti-
cally significant. All statistical analyses 
were performed using SAS software 
(version 9.1.3; SAS Institute, Cary, NC).

Results
Patient characteristics
Comorbidity self-reports were avail-
able for 344 (84%) patients with JIA. 
The patients with no comorbidity self-
report did not significantly differ in 
respect to sociodemographic variables 
and clinical characteristics from the 
analysis sample (data not shown). Pa-
tients had a mean age of 19.7 years and 
a mean disease duration of 10.6 years. 
Their characteristics are summarised in 
Table I. Twenty-five percent of the pa-
tients had an inactive disease according 
to patients’ self-ratings. According to 
physicians’ ratings, 22.2% had an inac-
tive disease and 20.1% were in remis-
sion on drugs at the last visit. 

Prevalence of comorbidities
Sixty two percent of the JIA patients 
reported at least one comorbid condi-
tion. All queried disease categories 
are shown in Table II with the most 
frequently reported individual condi-
tions. Two of the patients who reported 
having amyloidosis had soJIA and one 
RF-negative PA. In one patient, the 

Table I. Baseline characteristics of JUMBO patients.
	
	 n	 %

n	 344
Systemic onset of JIA (soJIA)	 15	 4.4
Persistent oligoarthritis (pers. OA)	 28	 8.1
Extended oligoarthritis (ext. OA)	 50	 14.5
RF-negative polyarthritis ((RF-neg. PA)	 91	 26.5
RF-positive polyarthritis (RF-pos. PA)	 37	 10.8
Enthesitis-related arthritis (ERA)	 75	 21.8
Psoriatic arthritis (PsA)	 37	 10.8
Other arthritis	 11	 3.2
Female	 196	 70.5
Age in years, mean (SD)	 19.7	 (2.8)
Years since symptom onset, mean (SD)	 10.6	 (5.6)
Number of DMARDs ever received, mean (SD)	 3.5	 (2.2)
Patients ever treated with etanercept	 278	 81
Years of etanercept treatmenta, mean (SD)	 4.2	 (2.8)
Positive ANA testb	 92	 35
Positive HLA-B27 testb	 77	 30
Current treatment with biologic or conventional DMARDsd		
     Etanercept	 144	 42
     Methotrexate	 151	 44
     Adalimumabe	 42	 12
     Other biologicsf	 29	 9
     Other conventional DMARDs	 64	 19

Disease activity (NRS 0–10), mean (SD)	 2.6	 (2.5)
Fatigue (NRS 0–10), mean (SD)	 2.8	 (2.7)
Pain (NRS 0–10), mean (SD)	 2.8	 (2.4)
HAQ-score, mean (SD)c	 0.4	 (0.6)
SF36, mental component summary (MCS) score, mean (SD)	 49.7	 (9.8)
SF36, physical component summary (PCS) score, mean (SD)	 45.0	 (11.0)

aYears of etanercept treatment in patients ever treated with etanercept; bpercentages refer to 239 ANA 
tests and 234 HLA-B27 tests; cHealth Assessment Questionnaire; dcombination treatment or multiple 
drug use results in more than 100%; eyears of adalimumab treatment, mean (SD): 2.7 (1.7); fyears of 
infliximab treatment, mean (SD): 2.4 (1.6); years of abatacept treatment, mean (SD):1.0 (0.6); years of 
rituximab treatment,mean (SD): 0.9 (1.3); years of anakinra treatment, mean (SD): 4.0 (0.5); years of 
tocilizumab treatment, mean (SD): 1.4 (0.8).
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amyloidosis led to renal insufficiency. 
There were no malignant tumours, tu-
berculosis, chronic viral infection (e.g. 
hepatitis B or C) or drug abuse reported. 
The prevalence of a disease among the 
JIA patients was compared with certain 
diseases in the population from which 
data were available from the popula-
tion survey (see Table II). With regard 
to those comorbid conditions for which 
comparative data were available from 
the general population, no significantly 
increased frequency was observed in the 
JIA cohort. This even applied to depres-
sion, which was reported significantly 
less often by the JIA patients compared 
to the controls (4.9% vs. 9.0%, p=0.04).
The prevalence of comorbidities dif-
fered significantly among the various 
JIA subgroups (Table III). The highest 
prevalence of comorbidities was found 
among the patients with soJIA (80.0%), 
even though these patients had no dis-
ease-related comorbid conditions such 
as uveitis or psoriasis. In soJIA, cardio-
vascular diseases (40.6%), in particular 
hypertension (26.7%), were the most 
commonly reported comorbidities in 
6 patients. Most of the CVD cases had 
hypertension (73.4%). In addition, 1 
case each with aortic insufficiency and 
thrombosis was reported. Coronary 
heart disease, myocardial infarction or 
stroke was not reported. Thirty-three 
percent of the JIA-patients had never 
been treated with corticosteriods. The 
treatment rate was 48.2% in patients 
with CVD and 31.7% in patients with-
out CVD, respectively. This difference 
was not significant. Patients with soJIA 
received corticosteriods in 69.2%.

Correlation of comorbidity with 
clinical and demographic parameters
Patients with at least one comorbid-
ity had received significantly more 
DMARDs in the past and were signifi-
cantly more often ANA positive (Table 
IV). In contrast, we did not find any 
association of age, gender, duration of 
disease, cumulative duration of etaner-
cept treatment or HLA-B27 positivity 
with comorbidity. 

Impact of comorbidities on patients’ 
self-reported current health state
The group of patients with at least one 

comorbid condition had a significantly 
higher disease activity, suffered sig-
nificantly more often from fatigue and 
pain, had a significantly lower function-
al capacity, and valued their physical 
but not their psychosocial health sig-
nificantly less than those without any 
comorbidity (Table IV). The presence 

of any comorbidity (SF-36 PCS:beta 
=-6.1, p<0.001; SF-36 MCS:beta =-2.6, 
p=0.017) and the level of disease activ-
ity (SF-36 PCS:beta =-2.6, p<0.001; 
SF-36 MCS:beta =-0.5, p<0.001) were 
independent predictors of a lower SF-
36 PCS score and SF-36 MCS score, 
respectively. A more detailed analysis 

Table II. Lifetime prevalence of comorbidity in JIA patients. If available, comparator prev-
alence in an age- and gender-matched control group from a community sample is given. 

	 JIA patients	 Control cohorta	
 	
	 n	 %	 n	 %	 Statisticsb

n	 344	 688	
Any comorbid condition	 214	 62.2			 
Cardiovascular diseases	 34	 9.9	 57	 8.3	 S=1.09; p=0.343
     Hypertension	 25	 7.3	 54	 7.9	 S=0.17; p=0.759
     Cardiac insufficiency	 1	 0.3	 8	 1.2	 S=3.60; p=0.111
Pulmonary diseases	 28	 8.1			 
     Asthma	 26	 7.6	 69	 10.1	 S=3.06; p=0.098
Gastrointestinal diseases	 14	 4.1	 72	 10.5	 S=19.76; p<0.001
     Crohn’s disease	 4	 1.2			 
     Ulcerative colitis	 3	 0.9			 
     Gastrointestinal ulcer	 1	 0.3	 9	 1.3	 S=4.45; p=0.065
Liver and gallbladder diseases	 3	 0.9	 6	 0.8	 S=3.57; p=0.125
Diseases of the kidneys or the 
     Urinary tract	 16	 4.7			 
     Renal insufficiency	 1	 0.3	 9	 1.3	 S=4.45; p=0.064
     Kidney stone	 4	 1.2			 
     Amyloidosis	 3	 0.9			 
Gynecological diseases	 12	 5.0			 
Haematological diseases	 23	 6.7			 
     Anaemia	 11	 3.2			 
     Iron deficiency	 6	 1.7			 
Allergic diseases	 84	 24.4			 
     Allergic rhinitis	 50	 14.5			 
     House dust mite allergy	 16	 4.7			 
Thyroid/endocrine diseases	 23	 6.7			 
     Hypothyroidism	 7	 2.0			 
     Hashimoto thyreoiditis	 4	 1.2			 
     Diabetes mellitus	 3	 0.9	 11	 1.6	 S=1.47; p=0.332
Skin diseases	 67	 19.5			 
     Psoriasis	 22	 6.4			 
     Atopic dermatitis	 30	 8.7			 
Eye diseases	 80	 23.3			 
     Uveitis	 59	 17.7			 
     Cataract	 3	 0.9	 6	 0.9	 S=0.05; p=0.956
     Glaucoma	 9	 2.6			 
     Other eye diseases	 8	 1.6			 
Neurologic diseases	 41	 11.9			 
     Migraine	 30	 8.7			 
     Epilepsy	 5	 1.5			 
Psychiatric disorders	 32	 9.3			 
     Depression	 17	 4.9	 62	 9.0	 S= 8.91; p=0.004
     Anxiety disorder	 7	 2.0			 
Other comorbidities	 30	 8.7			 
     Osteoporosis	 11	 3.2	 0	 0.0	 -

aControls drawn from a community sample in Germany (GEDA), matched by age and gender by pro-
pensity scores; bMcNemar test for matched pairs, S: test statistics; cOther eye diseases: episcleritis 
(n=1), scleritis (n=2), sicca syndrome, sicca symptoms (n=3) chronic conjunctivitis (n=1), astigmatism 
(n=1), benign eye tumour (n=1).
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suggested that the comorbidity sta-
tus and disease activity contributed 
equally to a lower SF-36 MCS score, 
whereas disease activity was a stronger 
predictor of a lower SF-36 PCS score.
In contrast to this, an influence of the 
most common comorbidity, i.e. uvei-
tis, on the current self-reported health 
status was not found. While disease 
duration was significantly associated 
with uveitis (p<0.001), the patient’s 
current functional status or HRQoL 
was not influenced by the whether a pa-
tient had ever had uveitis. Patients with 
psoriasis, however, had a lower SF-36 
MCS score (44.8 [SD 13.9], beta =-5.3, 

p=0.013) and a lower SF-36 PCS score 
(39.4 [SD 13.7], beta =-6.0, p=0.013) 
than those without psoriasis.

Discussion
Comorbidity is known to affect the 
long-term outcome of patients with 
rheumatic diseases. The presence of 
comorbidities is associated with reduc-
tions in HRQoL and predicts future 
health care utilisation, additional co-
morbidity and mortality in adult-onset 
diseases (23). Using data from the 
German biologics register for young 
adults, we studied the prevalence and 
impact of comorbidity in a collective 

of severely affected patients with juve-
nile-onset arthritis. 
Comorbidity in rheumatic diseases can 
be causally linked to the process, to 
the treatment or independently found. 
It is hardly possible to assess whether 
comorbidity is caused by the disease 
itself or the therapy. In this study, all 
conditions reported were regarded as 
comorbidities, whether or not related to 
JIA or its treatment. Of note, patients 
may have different thresholds for re-
porting. Patients report on a “disease” 
or “condition” if signs or symptoms oc-
cur to a sufficient level of severity and/
or frequency and are acknowledged by 
the patient as a problem (14). Thus, 
recorded comorbid conditions may 
comprise a spectrum that ranges from 
symptoms to serious illnesses. 
In this study, the most frequently re-
ported comorbid condition was uveitis, 
with a prevalence of 17.7%. It has been 
repeatedly shown that uveitis persists 
in half of the JIA patients into adult life 
and results in a relevant vision loss in 
one third of the affected patients (24). 
Given this, it is noteworthy that pa-
tients with uveitis rated their HRQoL 
as not significantly worse than those 
without uveitis. It could be speculated 
that either uveitis was inactive in a rel-
evant portion of patients or that the SF-
36 might not correctly reflect the im-
pact caused by uveitis, as was shown 
for other instruments by Angeles-Han 
et al. (25).
In contrast to uveitis, psoriasis, another 
extra-articular JIA manifestation, was 
associated with lower psychosocial and 
physical health. Several studies have 
shown the great impact of psoriasis on 
HRQoL (26, 27). Much of the impact 
of psoriatic arthritis on mental health 
was attributed to the skin disease (28). 
Additionally, it is known that depres-
sion and anxiety are associated with 
psoriasis (27). However, in this study, 
these psychological comorbidities 
were not observed more frequently in 
the psoriasis patients. 
In addition to the extra-articular JIA 
manifestations, allergic disorders and 
asthma were the most common comor-
bidities, with a prevalence of asthma 
that was equal to that in the general 
population. These data do not support 

Table III. Distribution of characteristics in the JIA subgroups (n=344).

	 Years since	 Ever 	 Any	 Number	 Uveitisb	 Cardiovascular	
	 symtom	 treated with 	comorbidityb	 of	 (n=59)	 diseaseb 

	 onseta	 etanerceptb	 (n=214)	 comorbiditiesa		  (n=34)
		  (n=278)			 
 	 Mean (SD)	 n (%)	 n (%)	 Mean (SD)	 n (%)	 n (%)

soJIA 	 13.8	 (6.8)	 14	 (93.3)	 12	 (80.0)	 1.8	 (1.4)	 0	 (0.0)	 6	 (40.6%)
Pers. OA 	 9.1	 (5.3)	 7	 (25.0)	 15	 (53.6)	 0.8	 (1.0)	 4	 (14.3)	 1	 (3.6%)
Ext. OA 	 14.6	 (5.2)	 43	 (86.0)	 33	 (66.0)	 1.3	 (1.3)	 21	 (42.0)	 7	 (14.0%)
RF-neg. PA 	 11.1	 (6.0)	 81	 (89.0)	 50	 (54.9)	 1.0	 (1.2)	 10	 (11.0)	 7	 (7.7%)
RF-pos. PA 	 10.0	 (4.9)	 36	 (97.3)	 24	 (64.9)	 1.3	 (1.3)	 1	 (2.7)	 2	 (5.4%)
ERA 	 7.9	 (3.9)	 61	 (81.3)	 44	 (58.7)	 1.3	 (1.3)	 18	 (24.0)	 6	 (9.3%)
PsA 	 9.6	 (4.7)	 27	 (73.0)	 28	 (75.7)	 1.3	 (1.2)	 5	 (13.5)	 3	 (8.1%)
Other arthritis 	 10.8	 (5.3)	 9	 (81.8)	 8	 (72.7)	 1.7	 (1.5)	 0	 (0.0)	 2	 (18.2%)

aGroup effect by F-Test: years since symptom onset: F=8.45, p<0.001; mean number of comorbidities: 
F=1.48, p=0.173; bGroup effect by Wald-Test: ever treatment with etanercept χ2=45.2, p<0.001; any 
comorbid condition: χ2=8.9, p=0.264; Uveitis: Chi2=24.8, p=0.001; cardiovascular disease: χ2=15.2, 
p=0.033.

Table IV. Association of current health status and patients characteristics with the occur-
rence of at least one comorbid condition.

	 No comorbiditya	 Any comorbid condition
 	
	 Mean (SD)	 Mean (SD)	 MD (p-value)/
			   OR (p-value)b

n 	 130 	 214	
Female, n (%)	 85	 (65.4)	 153	 (71.5)	 1.3	 (0.235)
Years since symtom onset	 10.3	 (5.3)	 10.8	 (5.8)	 0.5	 (0.396)
Number of DMARDs ever received	 2.4	 (0.9)	 2.6	 (1.3)	 0.4	 (0.026)
Cumulative years of etanercept treatment 	 4.3	 (2.8)	 4.1	 (2.7)	 -0.1	 (0.740)
Positive ANA test, n (%)	 20	 (21.7)	 72	 (42.9)	 2.7	 (0.003)
Positive HLA-B27 test, n (%)	 31	 (34.1)	 46	 (28.2)	 0.8	 (0.331)

Patient’s current self-reported health status			 
     Disease activity (NRS 0–10)	 2.0	 (2.1)	 2.9	 (2.7)	 0.9	 (<0.001)
     Fatigue (NRS 0–10)	 2.1	 (2.2)	 3.2	 (2.8)	 1.1	 (<0.001)
     Pain (NRS 0–10)	 2.1	 (2.0)	 3.2	 (2.5)	 1.2	 (<0.001)
     HAQ (score 0–3)	 0.2	 (0.5)	 0.5	 (0.6)	 0.3	 (<0.001)
     SF36, MCS	 51.3	 (8.0)	 48.8	 (10.6)	 -2.6	 (0.017)
     SF36, PCS	 48.8	 (9.0)	 42.7	 (11.5)	 -6.1	 (<0.001)

aReference group; bMD: mean difference between patients with no comorbidity and patients with at 
least one comorbid condition for continuously distributed variables; OR: Odds ratio for categorical 
variable.	
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the hypothesis of an inverse correlation 
of allergic diseases and asthma with 
JIA, which was deduced from the im-
munological paradigm of Th1 and Th2-
dominated diseases (29). 
Cardiovascular diseases (CVDs) were 
the next most frequently stated comor-
bid conditions after extra-articular JIA 
manifestations and allergic disorders. 
CVDs are of particular importance for 
the patients’ long-term outcomes. In 
RA and systemic lupus erythematosus 
(SLE), the increase in CVD prevalence 
is due in part to both the cumulative 
burden of inflammation and the in-
creased prevalence – or altered prop-
erties – of traditional cardiovascular 
risk factors (30). RA and SLE patients 
have accelerated arteriosclerosis and 
a higher prevalence of coronary heart 
disease and congestive heart failure 
than the general population (30-32). 
Subclinical atherosclerosis has been 
recently also verified in children with 
JIA, in particular in those with soJIA 
(33). Consistent with this trend, we 
demonstrate that patients with soJIA 
have a higher prevalence of CVDs in 
their very early adult years compared 
with the general population. More than 
40% of these patients reported CVDs, 
whereas in the other JIA subgroups, 
CVD prevalence ranged from only 4 to 
18%. Given the high level of systemic 
inflammation and the frequent use of 
corticosteroids in patients with soJIA, 
it is not surprising that they are at high-
est risk for developing CVD among 
all JIA patients (34, 35). Most of the 
soJIA patients with CVD had hyper-
tension, while coronary heart disease, 
myocardial infarction or stroke were 
not reported. Hypertension is regarded 
as a traditional CVD risk factor and 
has been more commonly observed 
in patients with SLE than in the gen-
eral population. It is not clear whether 
hypertension is also more common 
among RA patients. A recent meta-
analysis of seven case-control studies 
has found the prevalence of hyperten-
sion to be the same in patients with 
RA as in controls (OR 1.09, 95%CI 
0.91–1.31) (36). However, there is evi-
dence to link hypertension with disease 
activity in RA, and with several anti-
rheumatic drug treatments including 

steroids (30). Those factors may have 
played a role with regard to the higher 
CVD prevalence found in the soJIA pa-
tients, but this requires verification in 
additional studies.
Coexisting conditions substantially 
affect the outcomes of interest such 
as physical functioning and overall 
health status (37). This was demon-
strated in this study, where in addition 
to disease activity, comorbidity had a 
significant influence on the patients’ 
health status. In fact, the group of JIA 
patients with comorbidities judged 
their current health and functioning 
lower than those without comorbidi-
ties. Altogether, more than 60% of the 
adult JIA patients reported at least one 
comorbid condition. This prevalence is 
similar to that reported in other studies 
on adult patients with RA, AS and PsA 
(23, 37, 38). With regard to the entire 
JIA cohort, conditions for which com-
parative data from the general popula-
tion were available were not observed 
more frequently. Depression was even 
found to be significantly less frequent 
among the JIA patients. This finding is 
in contrast to those of other studies of 
patients with chronic diseases and re-
quires further investigation (39-41). 
The results presented have to be con-
sidered in light of the study limitations. 
First, our sample did not comprise an 
incidence-based JIA cohort but rather 
involved a severely affected JIA co-
hort, and therefore, the data are not 
representative of the entire JIA group. 
We may have therefore overestimated 
the comorbidity in JIA. Second, the 
presence of comorbidities was deter-
mined through patient questionnaires. 
The ascertainment of comorbidity in 
the self-report research setting is as-
sociated with problems, as already dis-
cussed above. For example, different 
patients, but also patients and controls, 
may have different thresholds to report 
conditions, which may have biased our 
results.
Furthermore, the cross-sectional design 
limits the analysis of the associated fac-
tors with physical function and HRQL 
and does not allow definitive conclu-
sions to be drawn about the strength of 
the cause-effect relationships. 
Despite these limitations, our study is 

the first to provide detailed data on co-
morbidities in adult JIA that have not 
yet been reported. It demonstrates that 
comorbidity which is mainly disease-
related has a significant impact on pa-
tients’ perceived health. Prospective 
long-term studies are needed to iden-
tify modifying factors to prevent co-
morbidity in adult JIA.
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