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Abstract

Objective

Aims of the study were to investigate health-related quality of life (HRQOL) in adult patients

with former diagnosis of Juvenile Idiopathic Arthritis (JIA), to compare their HRQOL with the

general population and to identify factors related to a poor outcome.

Methods

In 2012, a cross-sectional survey was performed by mailing a questionnaire to a large

cohort of former and current patients of the German Centre for Rheumatology in Children

and Adolescents. Only adult patients (�18 years) with a diagnosis compatible with JIA were

included (n = 2592; response 66%). The questionnaire included information about HRQOL

(EQ5D), disease-related questions and socio-demographics. Prevalence and 95% confi-

dence intervals (CI) of problems with mobility, self-care, usual activities, pain and anxiety/

depression were standardized to the German general population. Factors associated with

low HRQOL in JIA patients were identified using logistic regression models.

Results

Sixty-two percent of the study population was female; age range was 18–73 years. In all

dimensions, JIA patients reported statistically significantly more problems than the general

population with largest differences in the pain dimension (JIA patients 56%; 95%CI 55–

58%; general population 28%; 26–29%) and the anxiety/depression dimension (28%; 27–

29% vs. 4%; 4–5%). Lower HRQOL in JIA patients was associated with female sex,

older age, lower level of education, still being under rheumatic treatment and disability.
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Conclusions

HRQOL in adult JIA patients is considerably lower than in the general population. As this

cohort includes historic patients the new therapeutic schemes available today are expected

to improve HRQOL in future.

Introduction
Juvenile Idiopathic Arthritis (JIA) is the most common chronic, inflammatory, rheumatic dis-
ease in childhood and adolescence [1, 2]. It is defined as a form of arthritis with unknown etiol-
ogy that begins before the age of 16 years and persists at least six weeks [3]. First symptoms
may occur as early as 3–6 years of age [4]. The international annual incidence of JIA varies
between 0.8 and 22.6 per 100.000 children. The global prevalence is reported between 7 and
401 per 100.000 children [5]. In Germany about 7 of 100.000 children are newly diagnosed
each year [6].

Patients with active JIA often live with chronic or recurrent pain and disability [7, 8]. Out-
come in adults is variable but a considerably high number of children have ongoing disease in
adulthood associated with limitation in everyday life [7–13]. As so far there is no cure of JIA,
treatment primarily aims to improve health-related quality of life (HRQOL) by decreasing
inflammation, preserving joint function and reducing pain and recurrence [14–17]. HRQOL is
a useful marker for evaluating the effectiveness of treatment and moreover is helpful in inform-
ing patients and their families regarding the prognosis of their disease. Quality of life (QOL) is
defined as individual perception of life in the context of culture and value system and in rela-
tion to the individual goals, expectations, standards and concerns [18]. HRQOL concerns the
physical, emotional and social aspects of QOL which are influenced by a present disease and its
treatment [18]. Several studies found an impaired HRQOL in children and adolescents with
JIA [19–23] as well as in JIA-affected adults [13, 24–26] however, most of these studies investi-
gated only small cohorts of patients and did not consider long-term HRQOL [23].

The aim of this study was to investigate HRQOL in adult JIA patients with a wide age range.
We compared HRQOL in JIA patients with data from German general population and identi-
fied factors associated with poor HRQOL.

Methods

Study design and study population
A single-centre hospital-based cross-sectional study was performed, including current and for-
mer rheumatic patients that had been admitted to the German Centre for Rheumatology in
Children and Adolescents (DZKJR) between 1952 and 2010 (n = 10,580). The DZKJR is treating
children with inflammatory rheumatic diseases since 1952 and is Europe`s largest specialized
department for pediatrics and adolescent rheumatology. The DZKJR is established for their
holistic therapy concept that comprises medical care, nursing, physiotherapy and occupational
therapy as well as social-psychological aspects. A self-administered standardized questionnaire
was sent in January 2012. When letters were undeliverable, addresses were researched at local
registration offices (n = 5970); registration is mandatory in Germany. Written informed consent
was given by participants or in case of children by their parents. Information of patient records
was anonymized and de-identified prior to analysis. The ethics committee of the University
Hospital of Munich (LMU) approved the study in September 2011.
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Questionnaire
The 23-item self-administered questionnaire assessed

• socio-demographic characteristics (age, sex, level of education, and current occupation) [27,
28],

• HRQOL by means of the EQ5D-3L questionnaire (German language version 1.0) and the EQ
visual analogue scale (EQ-VAS) [29–31]. The EQ5D-3L questionnaire evaluates the HRQOL
in the five dimensions mobility, self-care, usual activities, pain/discomfort and anxiety/
depression on a three-point Likert scale ranging from no problems, moderate problems to
severe problems. The EQ-VAS measures current overall state of health using a 15 cm long
scale labelled from 0 to 100. Participants are asked to mark their current state of health on
the scale with zero being the worst and 100 being the best possible state of health.

• Details on rheumatic disease (treatment, drugs, disability, psoriasis) to evaluate long-term
outcome of the disease.

The latter questions had to be newly designed for the study and were face-validated by two
experts. In addition, a pilot test was performed with six patients of the Institute and Outpatient
Clinic for Occupational, Social and Environmental Medicine of the University Hospital of
Munich (LMU). Thereafter, we tested logistics and acceptance of the questionnaire by sending
out 100 questionnaires to a random sample of the target population.

Data extraction from the patient files
In addition to the questionnaire data, date of admission to DZKJR and date of first symptoms
were extracted from the medical records for all participants (Fig 1).

Furthermore, based on the patient files we identified JIA patients and excluded those suffer-
ing from other (rheumatic) diseases. As the definition of childhood chronic arthritis was
changed several times since 1952 [3, 32, 33] we had to re-diagnose patients treated before 1997,
the year when the current definition of JIA was put into place. This procedure has formerly
been performed in order to evaluate the ILAR criteria for JIA [34]. In our definition, we
intended to be as specific as possible, including only the 3698 patients with one of the following
diagnoses in their record:

• diagnosis of Juvenile Rheumatoid Arthritis (JRA), Juvenile Chronic Arthritis (JCA) or Juve-
nile Idiopathic Arthritis (JIA)

• diagnosis of Spondylarthritis or Psoriatic Arthritis, (as these diagnoses are included in the
definition of JIA but were not included in JRA and JCA definition)

• diagnosis of Rheumatoid Arthritis (RA) or Still`s disease with onset before the age of 16
years, disease duration of at least six weeks and no known cause of the symptoms.

Variable definition
Data were double entered by two independent persons using SurveyMonkey (SurveyMonkey
Inc., USA); verification was done with Synchronizer 10.0 (2000–2014, XL Consulting GmbH,
Switzerland).

As socio-demographic measures we used age (years), sex (male/female) and level of educa-
tion. We summarized education into high (higher school certificate, university, or college
degree), medium (secondary school leaving certificate, or comparable degree) and low level of
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education (lower secondary education level or no degree). For pupils (n = 5) and in case of
missing values (n = 48) parents highest education was used as a proxy. In case the parental
level of education differed between mother and father, we used the higher level.

For details on the rheumatic disease, we asked for current treatment (yes/no), taking drugs
(yes/no), having a disability card (yes/no) and if so what level of disability was registered. As
common practice in Germany level of disability was measured on a scale between 0 and 100,
where�50 indicated severe disability.

For each of the five dimensions of the EQ5D-3L questionnaire, problems were defined as
either being present (moderate or severe problems) or absent (no problems). Additionally, for
multiple analyses the responses to the five dimensions were summarized into the EQ5DIndex

using the scoring algorithms (VAS-value set) of the German validation study [35]. The result-
ing index ranges from -1 (worst possible health status) to +1 (best possible health status). We
used the first decile of the study population as cut-off to define low HRQOL. Likewise, we

Fig 1. Inclusion of study participants.

doi:10.1371/journal.pone.0153267.g001
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analyzed the responses to the EQ-VAS as continuous outcome as well as the a-priori at the first
decile of the study population dichotomized EQ-VAS.

Statistical analyses
Analyses were restricted to JIA patients being 18 years and older, as the EQ5D-3L question-
naire was only validated for adults (�18 years) and to questionnaires which were completed by
the participants themselves (Fig 1).

Socio-demographic and disease-related data as well as HRQOL were described using abso-
lute and relative frequencies. For continuous data measures of central tendency (median val-
ues) and measures of dispersion (1.-3. quartile and range) were calculated.

In bivariate analyses, HRQOL was stratified by age, according to categories suggested by
König et al. [18–24; 25–34; 35–44; 45–54; 55–64; 65–74; 75+ years) and sex and was compared
to EQ5D reference data from the German general population. König et al. investigated
HRQOL in 3552 adult Germans (1660 men and 1892 women). [36]. In addition, age and sex
standardized prevalence with 95% confidence intervals of all HRQOL dimensions were calcu-
lated using the German general population [36] as reference.

Subsequently, we developed logistic regression analyses to identify factors associated with
poor HRQOL within the population of JIA patients. For these analyses, the dichotomized
EQ5DIndex as well as the dichotomized EQ-VAS were used as outcome variables. All socio-
demographic and disease-related variables associated with the respective outcome (pChi²<0.10)
were simultaneously entered into the models. To rule out multi-collinearity the Variance Infla-
tion Factor (VIF) was calculated and multi-collinearity was assumed when VIF>2 [37].

In sensitivity analyses, the five dimensions of EQ5D were used as outcome variables. Addi-
tionally, the multiple logistic regression models were repeated including one by one variables
previously excluded from the final model due to multi-collinearity. Furthermore, stratified
analyses for the diagnoses (JRA/JCA/JIA) were performed to investigate potential differences
between these patient groups. As there are two different German value sets to calculate the
EQ5DIndex and as recommended by the EuroQol Office for sensitivity analyses we used the
German TTO-value set [38] instead of the VAS-value set [35] to generate the EQ5DIndex.

Stata software version 12.1 (StataCorp LP, USA) was used to perform the described statisti-
cal analyses.

Results
Questionnaires and written informed consent were returned from 6127 patients (response
66%). Of these, 3698 (60%) were JIA patients and thus eligible. Of them, 2592 patients (70%)
were adults, had completed the questionnaire themselves and could therefore be included in
the analyses (Fig 1). Of all included study participants 16% initially had a diagnosis of JRA
(n = 427), 49% a JCA (n = 1258) and 35% had a diagnosis of JIA (n = 907) (Fig 1). For 82% of
the patients the subgroup of their disease was available. The most frequent subgroup was oli-
goarthritis (55%), followed by polyarthritis (30%) and the systemic form (6%). All other sub-
groups each represented less than 4%.

Descriptive data
Age of the patients ranged from 18 to 73 years with more than half of the patients being youn-
ger than 35 years (60%). Sixty-two percent were female and 50% had a high level of education.
First symptoms occurred at a median age of 8 years (1.-3. quartile: 4–11; range: 0–15) and first
admission to DZKJR was at a median age of 12 years (1.-3. quartile: 8–15; range: 1–44). Aver-
age disease duration from first symptoms until the time of the survey was 27 years (1.-3.
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quartile: 15–40; range: 3–70). More than half of the patients (52%) were currently receiving
medical treatment because of ongoing rheumatic disease; 50% were taking medication for JIA
treatment. One third of participants reported to have a disability; of these, 30% indicated a
severe disability (Table 1).

Health-related quality of life in JIA patients compared to the German
general population
Regarding HRQOL, overall age and sex standardized prevalence of problems in JIA patients was
highest in the pain dimension (56%), followed by anxiety / depression (28%), limitations in
usual activities (26%) and limited mobility (25%). All EQ5D dimensions were statistically signif-
icantly worse in JIA patients than in the general German population (Tables 2 and 3 and Fig 2).

Differences between JIA patients and the general population were found to be more pro-
nounced in women than in men (Table 2). With respect to age, problems in the pain dimension
were constantly increased in JIA patients independent of age. Although at a lower level, differ-
ences in problems in mobility remained stable with increasing age. In contrast, the differences
regarding the ability to carry out usual activities increased for men and women with increasing
age. Differences in problems with self-care and anxiety/depression were higher in older than in
younger women while they remained stable over the different age groups in men.

Factors associated with lower health-related quality of life in JIA patients
When comparing HRQOL of JRA, JCA and JIA patients, no statistically significant differences
were found (data not shown). Stratification by status of disease (active/inactive disease) revealed

Table 1. Socio-demographic characteristics and disease specific data of the study population.

nmissing n (%)

Total 2592 (100)

Sex 0

Female 1617 (62.4)

Age (years) 0

18–24 749 (28.9)

25–34 834 (32.2)

35–44 555 (21.4)

45–54 345 (13.3)

55–76 109 (4.2)

Level of education 14

Low 438 (17.0)

Medium 846 (32.8)

High 1294 (50.2)

Disease duration since first symptoms 1521

Median (1./3. quartile) (range) (years) 27 (15/40) (3–70)

Age at first symptoms 1521

Median (1./3. quartile) (range) (years) 8 (4/11) (0–15)

Currently in treatment for rheumatic disease 4 1352 (52.2)

Currently taking drugs 5 1298 (50.2)

Disability card holder 6 934 (36.1)

Severe disability 16 783 (30.4)

Psoriasis 83 249 (9.9)

doi:10.1371/journal.pone.0153267.t001
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Table 2. Age and gender stratified comparison of the EQ5D domains between JIA patients and the German general populationa.

Men (% reporting moderate or severe problems)

Age in years 18–24 25–34 35–44 45–54 55–64 65–74 75+ Men Overall

German general population 127 259 389 290 292 205 98 1660

JIA patients 225 296 240 170 31 13 0 975

Mobility

German general population 0.8 3.1 6.4 17.2 20.9 30.2 41.8 14.9

JIA patientsb 7.6 14.5 13.8 21.2 29.0 30.8 0 18.7

Δ 6.8 11.4 7.3 3.9 8.1 0.5 - 3.7

Self-care

German general population 0.0 0.4 0.8 1.7 2.4 4.4 11.2 2.2

JIA patientsb 1.3 3.0 3.3 4.7 9.7 23.1 0 6.7

Δ 1.3 2.7 2.6 3.0 7.3 18.7 - 4.6

Usual activities

German general population 3.2 1.9 3.9 10.7 11.0 17.6 25.5 8.9

JIA patientsb 7.1 13.5 15.0 21.2 22.6 30.8 0 17.6

Δ 4.0 11.6 11.1 10.5 11.6 13.2 - 8.7

Pain/discomfort

German general population 9.5 17.8 16.5 28.3 31.9 371 41.8 24.9

JIA patientsb 44.0 45.6 44.2 54.7 58.1 69.2 0 49.2

Δ 34.6 27.9 27.7 26.4 26.2 32.2 - 24.2

Anxiety/depression

German general population 3.9 3.1 2.3 4.5 4.1 3.9 5.1 3.6

JIA patientsb 15.6 17.9 17.9 27.7 19.4 15.4 0 18.3

Δ 11.6 14.8 15.6 23.2 15.3 11.5 - 14.7

Women (% reporting moderate or severe problems)

Age in years 18–24 25–34 35–44 45–54 55–64 65–74 75+ Women Overall

German general population 137 292 449 347 305 213 149 1892

JIA patients 524 538 315 175 55 10 0 1617

Mobility

German general population 4.4 4.8 4.2 11.5 22.3 37.6 61.1 16.8

JIA patientsb 15.5 22.1 27.0 39.4 43.6 50.0 0 30.8

Δ 11.1 17.3 22.8 27.9 21.3 12.4 - 14.0

Self-care

German general population 0.7 0.3 1.3 2.0 2.0 7.0 18.8 3.4

JIA patientsb 3.2 6.3 11.1 18.9 14.6 40.0 0 14.2

Δ 2.5 6.0 9.8 16.8 12.6 33.0 - 10.8
Usual activities

German general population 4.4 4.5 3.8 5.5 15.4 19.7 38.9 10.7

JIA patientsb 16.6 22.1 31.1 37.7 41.8 60.0 0 32.4

Δ 12.2 17.7 27.3 32.2 26.4 40.3 - 21.7
Pain/discomfort

German general population 16.1 17.8 20.9 27.1 37.7 47.4 59.7 30.0

JIA patientsb 57.3 67.1 65.1 66.3 72.7 80.0 0 62.8

Δ 41.2 49.3 44.1 39.2 35.0 32.6 - 32.9
Anxiety/depression

German general population 5.1 4.1 4.2 5.2 4.6 5.6 6.7 4.9

JIA patientsb 25.8 29.7 31.4 38.3 41.8 80.0 0 36.7

(Continued)
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more problems in patients with active diseases in all dimensions of the EQ5D (p<0.001) (S2
Table).

The median EQ5DIndex of the study population was 0.902 (1.-3. quartile: 0.737–1; range
0.036–1), the EQ-VAS value 80 (1.-3. quartile: 70–90; range 0 to 100). The first decile, a priori
used as cut-off to define lower HRQOL, was 0.622 for the EQ5DIndex and 50 for the EQ-VAS
values.

As in the analyses of the single items of the EQ5D, women and older patients more often
reported a lower HRQOL than men and younger patients (p<0.001). This was true for both
the EQ5DIndex and the EQ-VAS. Likewise, a lower level of education was also related with

Table 2. (Continued)

Δ 20.7 25.6 27.2 33.1 37.2 74.4 - 31.8

Δ: Difference between German general population and JIA patients.
a German data of König et al 2009;
b Data for the JIA patients directly age and sex standardized to the general population.

doi:10.1371/journal.pone.0153267.t002

Table 3. Overall comparison of problems in EQ5D domains between JIA patients and the German gen-
eral populationa.

Overall
% (95%-CI)

Total (n)

German general population 3552

JIA patients 2592

Mobility

German general population 15.9 (14.8;17.2)

JIA patientsb 25.2 (23.7;26.6)

Δ 9.2

Self-care

German general population 2.8 (2.3;3.4)

JIA patientsb 10.7 (9.7;11.8)

Δ 7.9

Usual activities

German general population 9.9 (8.9;10.9)

JIA patientsb 25.5 (24.1;27.0)

Δ 15.7

Pain/discomfort

German general population 27.6 (26.2;29.1)

JIA patientsb 56.4 (54.8;58.1)

Δ 28.8

Anxiety/depression

German general population 4.3 (3.6;5.0)

JIA patientsb 28.1 (26.6;29.6)

Δ 23.8

95%-CI: 95% Confidence Interval. Δ: Difference between German general population and JIA patients.
a German data of König et al 2009;
b Data for the JIA patients directly age and sex standardized to the general population.

doi:10.1371/journal.pone.0153267.t003
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reporting a lower HRQOL (p<0.001). Regarding disease-related factors, we found an associa-
tion between treatment, taking drugs, having a disability card–especially suffering severe dis-
ability–as well as longer disease duration and both measures of lower HRQOL (p<0.001). Age
at first symptoms was weakly (EQ5DIndex, p = 0.04), respectively not (EQ-VAS, p = 0.34)
associated with HRQOL. Finally, patients reporting psoriasis were more likely to report a lower
HRQOL (statistically significant only for EQ5DIndex, p = 0.002) (Table 4 and S1 Table).
After mutual adjustment, associations were confirmed; however, Odds Ratios (OR) slightly
decreased (Table 4). Associations for particular EQ5D dimensions were similar to those for
the overall EQ5DIndex (S1 Table). Including variables previously excluded due to multi-collin-
earity in the multivariate models, the results did not change considerably (data not shown).
Applying the German TTO-value set instead of the German VAS-value set to form the
EQ5DIndex, only resulted in a slightly change of the median (0.887 vs. 0.901) (data not
shown).

Discussion
Our study population of JIA patients retraced in adulthood reported more problems in all five
dimensions of the EQ5D than the general population. This was especially true for the pain
domain. In total, half of all patients were still in treatment and taking drugs because of their
disease. One third of participants reported having a disability card, 30% of them indicated a
severe disability. Socio-demographics (female, older age, lower education) and disease-related
factors (being in treatment, taking drugs, having a disability) were main predictors of lower
HRQOL.

In order to assess HRQOL in the general population we compared our results to reference
data from German general population [36]. After direct standardization using the general pop-
ulation as reference, JIA patients still showed more problems in all EQ5D dimensions. There-
fore, we concluded that JIA patients are impaired with regard to HRQOL. Nevertheless,
differences in study design especially in data assessment have to be considered; we did a paper
survey and König et al. [36] conducted computer-assisted personal interviews, this might
result in some social desirability bias in the study by König et al. and thus under-reporting of

Fig 2. Health-related quality of life in JIA patients and the general German population. Age and gender
standardized prevalence of problems in the five EQ5D dimensions with 95% confidence intervals.

doi:10.1371/journal.pone.0153267.g002

Quality of Life in Patients with Juvenile Idiopathic Arthritis in Comparison to General Population

PLOS ONE | DOI:10.1371/journal.pone.0153267 April 26, 2016 9 / 15



Table 4. Associations between general and disease specific factors and HRQOL in JIA patients. Results of bivariate analyses and logistic regres-
sion models with EQ5DIndex as Outcome.

Low HRQOL (low EQ5DIndex)

OR (95% CI)

Complete cases n = 2456 % (n) pChi2 Crude OR Adjusted ORa

Sex

Male 7.63 (70) p<0.001 1.00 (Ref.) 1.00 (Ref.)

Female 14.55 (224) 2.06 (1.55;2.73) 1.74 (1.27;2.38)

Age

18–24 years 7.31 (52) p<0.001 1.00 (Ref.) 1.00 (Ref.)

25–34 years 11.82 (94) 1.70 (1.19;2.42) 1.63 (1.12;2.37)

35–44 years 11.13 (58) 1.59 (1.07;2.35) 1.43 (0.94;2.18)

45–54 years 20.18 (66) 3.20 (2.17;4.74) 3.38 (2.18;5.25)

55–76 years 23.53 (24) 3.90 (2.28;6.68) 3.72 (1.99;6.93)

Level of education

High 8.02 (100) p<0.001 1.00 (Ref.) 1.00 (Ref.)

Medium 14.11 (113) 1.88 (1.42;2.51) 1.70 (1.25;2.32)

Low 19.85 (81) 2.84 (2.07;3.90) 2.42 (1.70;3.45)

Currently in treatment for rheumatism

No 3.66 (43) p<0.001 1.00 (Ref.) 1.00 (Ref.)

Yes 19.58 (251) 6.40 (4.58;8.95) 1.88 (1.14;3.08)

Currently taking drugs

No 3.60 (44) p<0.001 1.00 (Ref.) 1.00 (Ref.)

Yes 20.28 (250) 6.81 (4.89;9.49) 2.98 (1.85;4.79)

Disability card holder

No 4.80 (75) p<0.001 1.00 (Ref.) 1.00 (Ref.)

Yes 24.55 (219) 6.46 (4.89;8.53) 2.79 (2.03;3.82)

Severe disabilityb

No (DoB <50) 8.09 (11) p<0.001 n. r. n. r.

Yes (DoB �50) 27.61 (206)

No disability 4.80 (75)

Psoriasis

No 11.31 (250) p = 0.002 1.00 (Ref.) 1.00 (Ref.)

Yes 17.96 (44) 1.72 (1.21;2.44) 1.38 (0.93;2.05)

Disease duration since first symptomsb

0–5 years 18.75 (3) p<0.001 n. r. n. r.

6–10 years 7.14 (6)

11–20 years 8.70 (26)

21–40 years 12.21 (48)

41-max years 24.20 (53)

Age at first symptomsb

0–2 years 17.50 (28) p = 0.041 n. r. n. r.

3–5 years 15.46 (32)

6–8 years 13.86 (28)

9–10 years 7.25 (10)

11–12 years 9.26 (15)

(Continued)
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symptoms. However, it is unlikely to explain the huge differences found between the two
populations.

Some former studies which compared HRQOL of JIA patients with general population or
healthy controls among children and adolescents [20, 22, 23] found an impairment of patients
with JIA. In adults, there are far fewer studies that investigated HRQOL in comparison with
healthy controls or general population [7, 24, 25]; their results are contradictory; moreover,
only small cohorts were investigated. The variation in the results might be due to different
study designs. It should be considered that most of the HRQOL studies in JIA patients used dif-
ferent quality of life measurement instruments and investigated different determinants; there-
fore a comparison of HRQOL between these studies is difficult. The cohorts differ regarding
age of participants and therefore disease duration as an important predictor for HRQOL [21].
Moreover differences in the national health systems concerning treatment strategies might be
relevant [39] as well as changes in treatment within the last decade.

Only one previous study by Marra et al. [40] used the EQ5D to investigate HRQOL in adult
RA patients but did not compare data to general population. Overall they found, compared to
our data, even lower values for HRQOL (EQ5DIndex mean values: 0.66 in [40] vs. 0.84 in our
population). It has to be taken into account that they included only patients under current
treatment who were considerably older than our patients (mean age: 62 in [40] vs. 33 years in
our population). When we restricted our analyses to those patients who were currently under
treatment, we obtained a mean EQ5DIndex of 0.77 which is rather similar to the value obtained
by Marra et al. [40].

Previous studies that investigated determinants for HRQOL in adults also found that female
gender [24], being older [41] and disability [25, 26] were associated with a lower HRQOL. In
our cohort patients being under medical treatment and currently taking medications for JIA
disease demonstrated a significant impairment of their HRQOL. Using these variables as a
proxy for having an active disease, our results are in line with previous studies [10, 24]. More-
over, pain has been shown to be primarily responsible for poor HRQOL in adults [42]; for chil-
dren, high levels of depression symptoms were found to be a main predictor [43]. Both are
consistent with our result as patients mainly reported problems in these domains.

We found no statistically significant differences when comparing HRQOL of JRA, JCA and JIA
patients. The different nomenclature (JRA/JCA/JIA) depends on when diagnosed. Therefore, one
could have expected that younger patients which were more recently treated with more effective
medications had a better HRQOL. However, with our data we could not confirm this hypothesis.
JIA patients had an impaired HRQOL independent of age and of diagnosis (JRA/JCA/JIA).

Table 4. (Continued)

Low HRQOL (low EQ5DIndex)

OR (95% CI)

Complete cases n = 2456 % (n) pChi2 Crude OR Adjusted ORa

13–15 years 16.20 (23)

OR: Odds Ratio, 95% CI: 95% confidence interval, Ref: reference, HRQOL: health-related quality of life, n.r.: not reported. Complete case analyses

n = 2456. Low EQ VAS was defined by 1st decile of EQ VAS values (<50). Low EQ5DIndex was defined by 1st decile of EQ5DIndex values (�0.622). The

five dimensions of EQ5D were dichotomized to presence (moderate and severe problems) and absence of problems, having problems was used as

outcome.
a mutual adjustment for all other variables listed in the table.
bVariables excluded from multivariate analyses due to multi-collinearity.

doi:10.1371/journal.pone.0153267.t004
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Due to multi-collinearity we had to exclude disease duration, age at first symptoms and
severe disability from the multiple logistic regression models. Although duration of disease
might be a considerable determinant of HRQOL we used age as a proxy mainly because of the
high number of missing values in the other two variables (each n = 1521). The many missing
values occurred since date of onset of disease is difficult to define.

The EQ5D was used to describe HRQOL. The EQ5D is a standardized, non-disease-specific
and easy-to-use instrument with high reliability and validity [31, 44]. Since collection and
interpretation of EQ5D data is completely standardized, high objectivity of the results can be
assumed. As one focus of our study was to compare HRQOL of JIA patients with that of the
general population, a generic instrument appeared to be an appropriate tool. Moreover the
EQ5D was previously validated for the German population [38] as well as for RA [45].

Limitations of our research may include that we may have overestimated HRQOL as we
excluded the potentially more severe cases that were not able to fill out the questionnaire on
their own or patients with a particular severe disease might have died in the mean-time. This
was unavoidable as the EQ5D version used is not validated for proxy assessment. On the other
hand we may have a priori included more severe cases and consequently underestimated
HRQOL as we recruited our patients in a specialized hospital and by a possibly increased
response from particularly severe cases. However, distribution of subgroups with Oligo- and
Polyarthritis as the most common subgroups in our study population was similar to that of the
general population. In addition, our results are not valid for patients<18 years. In future stud-
ies the now available EQ5D-Y could be used [46]. A further limitation was the cross-sectional
data assessment: We illustrated long-term HRQOL by including patients with a broad age
range and thus disease duration. Thereby, we cannot assess time course of HRQOL in JIA
patients as this can only be assessed prospectively.

The main strength is the large study population and the relatively high participation rate.
Our findings provide current data on the HRQOL of JIA patients in the age range of 18–73
years. This is a valuable basis in order to perform periodically updates considering the impact of
new treatment approaches in the future [12]. Moreover, we did an age and sex standardized
comparison with reference data and therefore provide valid conclusions with regard to HRQOL
of JIA patients in comparison to general population.

Conclusion
Our findings suggest that HRQOL of JIA patients is considerably lower than in the general
population. Additionally older age, female gender, level of education, disability and still being
under rheumatic treatment were the main predictors of poor HRQOL. New therapeutic
schemes available today might help to improve HRQOL in future.
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