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Objective. In pediatric research, investigators rely on proxy reports of outcome, such as the proxy-completed 
Childhood Health Assessment Questionnaire (C-HAQ), to assess function in juvenile idiopathic arthritis (JIA). As 
children mature, they may self-complete the adult HAQ or the unvalidated adolescent-specific C-HAQ. It is unclear 
how these measures compare and whether they are directly interchangeable. The present study was undertaken to 
compare agreement between the proxy-completed C-HAQ, adolescent-specific C-HAQ, and the HAQ at initial pre
sentation to pediatric rheumatologic care and 1 year following the first presentation in adolescents with JIA.

Methods. Adolescents ages 11–17 years participating in the Childhood Arthritis Prospective Study (CAPS), a 
UK multicenter inception cohort, were included. In a CAPS substudy, adolescents self-completed the adolescent-
specific C-HAQ and the HAQ, and proxies simultaneously completed the proxy-completed C-HAQ at baseline and  
1 year. Correlation and agreement between scores were assessed at baseline. Agreement and ability to similarly classify 
clinically important changes over time were assessed at 1 year following initial presentation to rheumatologic care.

Results. A total of 107 adolescents (adolescent-specific C-HAQ and HAQ) or their proxies (proxy-completed 
C-HAQ) had completed all 3 measures at baseline. Median age at diagnosis was 13 years, and 61% were female. 
Although the 3 scores demonstrated strong correlations (r > 0.8), they were not completely interchangeable, with 
agreement ranging between 70% and 80%. There was similar agreement between the changes in scores between 
baseline and 1 year. Using proxy-completed C-HAQ minimum clinically important cutoffs, the adolescent-specific 
C-HAQ and the HAQ similarly classified 80% to 90% of adolescents as having improved or worsened.

Conclusion. While there is relatively high agreement and similar classification of change between HAQ and the 2 
C-HAQ scores, these are not completely interchangeable. This impacts the comparison of function when measured 
in different ways over the lifespan.

INTRODUCTION

One of the main challenges in adolescent medicine is the con-
tinuous monitoring of disease activity and its impact on psychosocial 
outcomes as the young person develops physically, socially, and 

cognitively. It is during this time that adolescents will be moved from 
child- to adult-centered rheumatology services, rendering continu-
ous data capture over this period even more challenging (1).

In pediatric rheumatology, both younger children (age <11 
years) and adolescents (ages 11–19 years) with juvenile idio-
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pathic arthritis (JIA) are often monitored using similar outcomes. 
In accordance, the core outcome variables for JIA are captured 
across this spectrum (2). However, the measures used to capture 
these outcomes may not always be developmentally appropriate 
for the adolescent age range.

Functional ability is one such core outcome variable in 
JIA (2). The most commonly used measure of functional abil-
ity in JIA is the proxy-completed Childhood Health Assessment 
Questionnaire (C-HAQ) (3). The proxy-completed C-HAQ is a 
questionnaire written in the third person comprising 30 ques-
tions corresponding to 8 domains of functional ability: dressing 
and grooming, arising, eating, walking, hygiene, reach, grip, and 
activities. Lower overall scores denote better functional ability, 
with multiple cutoffs between 0.13 and 0.75 (range 0–3) denot-
ing mild-to-moderate functional changes (4,5). Although scores 
along the entire length of the scale are possible, the C-HAQ has a 
known flooring effect, with scores clustering to the lower (better) 
end of the scale (4).

While the proxy-completed C-HAQ has been validated for 
use in children and young people with JIA up to the ages of 19 
years (3), it is written in the third person and hence does not con-
vey the importance of the perspective of the young person and 
particularly their need for increasing confidentiality and privacy 
as they go through adolescence (6,7). Furthermore, some of the 
terms in the UK version are not developmentally appropriate for 
adolescents (such as the ability to use a potty or tricycle), rend-
ing the questionnaire unpopular in this age group (3,7). To com-
bat these issues, an adolescent-specific version of the C-HAQ 
was developed in 2006 (6). This measure was designed to be 
self-completed, with rewording and altered outcome categories 

included. While the proxy-completed C-HAQ and the adolescent-
specific C-HAQ have shown excellent agreement with each other 
(7), the latter has not been formally validated. The addition of a 
separate outcome measure for adolescents also hinders the con-
tinuous capture of similarly measured outcome data over time. A 
single measure to capture functional ability through adolescence 
and adulthood would be preferable, or alternatively the ability to 
directly compare underlying function across questionnaires or 
scoring within an individual.

The HAQ, designed to measure functional ability in adults 
(including young individuals age 18 years or older) with rheu-
matologic conditions such as rheumatoid arthritis (8), is used in 
adult rheumatology clinics that are attended by adults with JIA. 
The proxy-completed C-HAQ was originally validated against this 
measure, which contains the same domains but has fewer ques-
tions and is designed for proxy completion (3). Use of the HAQ in 
adolescents with JIA through adulthood would aid in the continu-
ous capture of this important outcome measure. However, to date, 
no study has directly compared the proxy-completed C-HAQ, the 
adolescent-specific C-HAQ, and the HAQ in a single population. 
The aims of the current study were to compare agreement between 
the proxy-completed C-HAQ, adolescent-specific C-HAQ, and the 
HAQ at initial presentation to pediatric rheumatologic care and  
1 year following first presentation in adolescents with JIA.

PATIENTS AND METHODS

Study population. Adolescents with JIA were selected 
from the Childhood Arthritis Prospective Study (CAPS). CAPS is 
a prospective, multicenter inception cohort in the UK following 
children and young people with inflammatory arthritis with onset 
before their 16th birthday. Specific inclusion and exclusion cri-
teria for CAPS have been described previously (9). CAPS was 
approved by the Northwest Multicentre Research Ethics Commit-
tee (REC/02/8/104, IRAS 184042), and written informed consent 
was provided by proxies (parents, caregivers, legal guardians) for 
all participants. Where possible, assent was also obtained.

Between January 2004 and January 2015, as a substudy, 
adolescents enrolled in CAPS who were ages 11–17 years at 
the point of first appointment with a pediatric or adolescent rheu-
matologist were asked to self-complete the adolescent-specific 
C-HAQ and the HAQ; their proxies were asked to complete the 
proxy-completed C-HAQ simultaneously. Only those adolescents 
with complete data on all 3 questionnaires at initial presentation to 
pediatric rheumatologic care (no specific requirement for 1 year 
data availability) were included in this study.

SIGNIFICANCE & INNOVATIONS
•	 The proxy-completed Childhood Health Assess-

ment Questionnaire (C-HAQ), adolescent-specific 
C-HAQ, and adult HAQ are highly correlated and 
have moderate-to-high agreement in young people 
with juvenile idiopathic arthritis (JIA). This means 
that the adolescent-specific C-HAQ and the HAQ 
are both suitable outcome measures for adoles-
cents with JIA.

•	 Both C-HAQ scores consistently exceed HAQ scores. 
These scores are therefore not completely inter-
changeable. This may affect the longer-term study 
of function over time as young people get older 
within pediatric practice and through the transfer 
process to adult services.
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Data collection. Functional ability questionnaires. 
Proxies completed the proxy-completed C-HAQ at baseline 
and at the 1-year follow-up. The adolescent-specific C-HAQ 
and HAQ scores were self-completed by the adolescents at 
these time points. Although all 3 questionnaires comprise 
questions covering the same 8 domains of functional abil-
ity, there are distinct differences between the forms. Where 
the proxy-completed C-HAQ is designed for proxy comple-
tion, the adolescent-specific C-HAQ and HAQ are worded as 
self-completed questionnaires. The proxy-completed C-HAQ 
and adolescent-specific C-HAQ both comprise 30 questions, 
although developmentally inappropriate terms for adoles-
cents such as “potty” and “tricycle” and the not applicable 
column for developmentally inappropriate activities for young 

children (e.g., opening car doors) have been removed on the 
adolescent-specific C-HAQ (see Supplementary Table 1, avail-
able on the Arthritis Care & Research web site at http://onlin​e 
libr​ary.wiley.com/doi/10.1002/acr.23877/​abstract).

Calculating scores for the proxy-completed C-HAQ, the 
adolescent-specific C-HAQ, and the HAQ. Although the HAQ 
has 10 fewer questions than the C-HAQ questionnaires and the 
wording is adult-centered (e.g., “Reach and get down a 5-lb  
object [e.g., a bag of potatoes]” in the HAQ versus “Reach and 
get down a heavy object such as a large game or books” in the 
C-HAQ), the scoring system across all 3 questionnaires is iden-
tical. The score for each domain is the highest score (0–3 scale) 
from any question within that section. If the use of any aids has 
been indicated for a specific domain and the current score is <2, 
that domain-specific score is raised to 2. For all questionnaires, 
if at least 6 of the 8 domains have been scored, total scores are 
divided by the number of domains completed, for a final score 
on a 0–3 scale (with a score of 3 indicating the worst functional 
ability).

The final scores (and item scores, where provided) on the 
3 measures were recorded in the study databases. Where item 
scores were provided, final scores were calculated by the inves-
tigators. If component scores were not provided (n = 5), total 
scores calculated by recruiting center staff were used.

Statistical analysis. Initially, medians and interquartile 
ranges (IQRs) were compared descriptively between baseline 
scores using Wilcoxon’s signed rank tests to assess statistical 
significance. The primary analysis was agreement between overall 
scores on the 3 functional ability measures at initial presentation 
to pediatric rheumatologic care. Agreement was assessed graph-
ically using Bland-Altman plots with 95% limits of agreement (10) 
and through assessing the percentage of scores within ±0.25 
points, as has previously been assessed (6).

Secondary analyses included correlations between pairs of 
baseline total (Spearman’s correlation) and domain-specific scores 
(Cohen’s linear-weighted kappa coefficients) because scores were 
not normally distributed. Correlation coefficients were considered 
strong if exceeding 0.7 (11). Kappa coefficients indicated moderate 
agreement if exceeding 0.4 and substantial if exceeding 0.6 (12). In 

Table 1.  Baseline characteristics of the cohort*

Characteristic
Complete 

data, % Value
Female sex 100 63 (61)
White race 97 90 (89)
Age at disease onset, median (IQR)  

 years
95 12 (11–14)

Age at first presentation, median 
 (IQR) years

100 13 (12–14)

Symptom duration at first pediatric  
 rheumatology appointment, 
 median (IQR) months

95 7 (5–14)

ILAR category 100
Systemic 8 (7)
Oligoarticular 46 (44)
RF-negative polyarticular 16 (15)
RF-positive polyarticular 4 (4)
Enthesitis-related 5 (5)
Psoriatic 14 (13)
Undifferentiated 12 (11)

Core outcome variables at baseline
Active joint count, median (IQR) 89 2 (1–5)
Limited joint count, median (IQR) 89 1 (1–5)
ESR, median (IQR) mm/hour 67 18 (8–43)
Physician global assessment, 

 median (IQR) cm
64 2.5 (1.5–5.0)

Proxy global assessment of well- 
 being, median (IQR) cm

100 2.5 (0.9–5.2)

* Values are the number (%) unless indicated otherwise. IQR = 
interquartile range; ILAR = International League of Associations 
for Rheumatology; RF = rheumatoid factor; ESR = erythrocyte 
sedimentation rate. 

Table 2.  Baseline correlations and comparisons between the proxy-completed C-HAQ, the adolescent-specific C-HAQ, and the HAQ*

Comparison Correlation
Concordant scores 

(≤0.25 points)

Discordant scores

Percent first listed higher 
than second listed†

Percent first listed lower 
than second listed‡

Adolescent-specific vs. proxy-
completed C-HAQ scores

0.83 78 12 10

Adolescent-specific C-HAQ vs. HAQ 
scores

0.91 74 22 5

HAQ vs. proxy-completed C-HAQ 
scores

0.86 71 7 22

* Values are the percentage unless indicated otherwise. C-HAQ = Childhood Health Assessment Questionnaire. 
† Percentage increase. 
‡ Percentage decrease. 

http://onlinelibrary.wiley.com/doi/10.1002/acr.23877/abstract
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addition, changes in overall scores between baseline and 1 year were 
assessed in complete case analyses. Agreement between these 
changes was compared between pairs of function questionnaires via 
Bland-Altman plots. Where the HAQ and adolescent-specific C-HAQ 
are considered equivalent to the proxy-completed C-HAQ, similar 
minimum clinically important differences in score could therefore be 
considered applicable across all 3 measures. Published minimum 
clinically important improvements (–0.188) and worsening (+0.125) 
from the proxy-completed C-HAQ (13) were therefore tested on the 
HAQ and adolescent-specific C-HAQ to assess the similarity of clas-
sification. These cut points were applied to changes in adolescent-
specific C-HAQ and HAQ scores for 2 dichotomous variables per 
questionnaire: improved (y/n) and worsened (y/n). Since 0.188 could 
not be scored directly on the C-HAQ/HAQ, which improve in units 
of 0.125, improvements of 0.125 and 0.25 were tested. Area under 
the curve (AUC) analyses using receiver operating characteristics 
then determined the percentage of adolescents similarly classified 
as having improved or worsened on the adolescent-specific C-HAQ 
or HAQ compared with the proxy-completed C-HAQ. Optimal cut 
points were then determined for the adolescent-specific C-HAQ and 
the HAQ that would lead to the largest AUC for improved or wors-
ened scores compared with the proxy-completed C-HAQ.

RESULTS

Patient cohort. A total of 451 adolescents ages 11–17 years 
were recruited to CAPS between January 2004 and January 2015. 
Of these, 104 had complete data on the 3 measures, i.e., proxy-
completed C-HAQ, adolescent-specific C-HAQ, and the HAQ, at 
baseline, and 92 adolescents had data on at least 2 of the ques-
tionnaires at baseline and 1 year (n = 70 for the proxy-completed 
C-HAQ and adolescent-specific C-HAQ measures, n = 67  
for the proxy-completed C-HAQ and HAQ measures, and  
n = 65 for the adolescent-specific C-HAQ and HAQ measures). 
Adolescents with incomplete function data were no different than 
those with complete function data in terms of the demographic 
or disease activity levels described in Table 1. The majority were 
female (61%) and of white ethnicity (89%), and the most com-
mon International League of Associations for Rheumatology (ILAR) 
category was oligoarticular JIA (44%). Median age at initial pres-
entation to pediatric rheumatologic care was 13 years (IQR 12–14 
years), with a median time between symptom onset and initial 
presentation to pediatric rheumatologic care of 7 months (IQR 
5–14 months). Adolescents had a median of 2 active joints (IQR 
1–5) and median scores on both the physician and parent global 

assessments of 2.5 cm (Table 1).

Cross-sectional comparisons between the  
proxy-­completed C-­HAQ, the adolescent-­specific C-­HAQ, 
and the HAQ. Correlations and associations between overall 
scores. At baseline, overall score correlations were high between 

Figure 1.  Bland-Altman plots showing the agreement between 
the Health Assessment Questionnaire (HAQ) and the adolescent-
specific Childhood Health Assessment Questionnaire (A-
CHAQ) (A), the HAQ and the proxy-completed CHAQ (P-CHAQ) 
(B), and the P-CHAQ and the A-CHAQ (C). Circles represent 
a value where the average of 2 measures (x-axis) and the 
difference between those measures (y-axis) meet. Solid lines 
indicate the mean difference; broken lines indicate the 95%  
limits of agreement.
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all pairs of measures (Table 2). However, HAQ scores (median 0.5 
[IQR 0.0–1.1]) were marginally lower than either C-HAQ score 
(median 0.6 [IQRs 0.1–1.3] for both; P < 0.001 for both compared 
with HAQ score). There was no significant difference between 
overall proxy-completed C-HAQ and adolescent-specific C-HAQ 
scores at baseline (P = 0.967). The highest correlation was be-
tween the 2 self-completed measures, the adolescent-specific 
C-HAQ and HAQ (r = 0.91), with the lowest between the proxy-

completed C-HAQ and adolescent-specific C-HAQ (r = 0.83).
Agreement between overall scores. Good agreement was 

evident between all pairs of measures. Scores of zero frequently 
corresponded to scores of zero on opposing measures. Variation 
in score differences did not appear to change over the length of the 
scoring range (Figure 1). When assessing differences within 0.25 
points (7), agreement was similar between the 3 scores with 70% 
to 80% for each pair (Table 2). Where discordant, the majority of 
HAQ scores fell below those of either C-HAQ score. Discordance 
between the 2 C-HAQ scores was more evenly distributed (Table 2).

Correlations between corresponding domains across 
measures. The vast majority of adolescents had data available 
on all domain-specific scores at baseline (n = 102, 95%). Mod-
erate to substantial agreement was evident between all pairs of 
scores in every domain. Particularly high agreement was evident 
in the eating domain, with all kappa coefficients exceeding 0.6 
(Table 3). The weakest agreement was in the activities domain, 
with scores approximating 0.4 to 0.5 between all pairs of scores 
(Table 3). For this domain, the median HAQ activities score was 
marginally lower at 0 (IQR 0–1) compared with either C-HAQ 

score (both median 1 [IQR 0–2]).

Agreement in change between the proxy-completed 
C-­HAQ, adolescent-­specific C-­HAQ, and the HAQ. Over 
the first year following initial presentation to rheumatologic care, 
median scores of functional ability had clinically significant improve-
ments. At 1 year, median scores on the HAQ (median 0.0 [IQR 
0.0–0.75]) clinically fell below those on the proxy-completed HAQ 
(median 0.25 [IQR 0.0–1.1]) and the adolescent-specific C-HAQ 
(median 0.25 [IQR 0.0–0.9]), although they did not reach statistical 
significance (P = 0.114 for HAQ versus proxy-completed C-HAQ, 
P = 0.051 for HAQ versus adolescent-specific C-HAQ). There was 
no significant difference between median proxy-completed C-HAQ 
and adolescent-specific C-HAQ scores at 1 year (P = 0.144).

There was good agreement between changes in all pairs of 
scores, with no particular trend to change in variation over the 
improvement range (Figure 2). Adolescents were then classified 
as to whether they had experienced minimum clinically important 
improvements (–0.188) or worsening (+0.125) on the proxy-
completed C-HAQ (13). The greatest ability to similarly classify 
these adolescents was gained through cut points of –0.5 and 
+0.5 on the HAQ and –0.4 and +0.125 on the adolescent-specific 
C-HAQ, respectively. However, when applying the original proxy-
completed C-HAQ cutoffs to the respective measures, there was 
minimal difference (≤5%) in the percentage of adolescents identi-

fied compared with these optimum values (Table 4).

DISCUSSION

The 3 measures of functional ability, the proxy-completed 
C-HAQ, the adolescent-specific C-HAQ, and the HAQ are highly 
correlated and have moderate-to-high agreement and the ability to 
similarly classify change over time in a population of adolescents 
with JIA. However, both C-HAQ scores consistently exceeded 
those from the HAQ, potentially due to differences in domain-
specific tasks, such as in the activities domain. Individual domains 
had moderate-to-substantial correlations across all 3 measures.

This study corroborates limited existing evidence suggest-
ing that scores on the proxy-completed C-HAQ and adolescent-
specific C-HAQ correlate highly, despite the former being 
proxy-completed and the latter self-completed. A previous study 
in this cohort assessed agreement between these 2 measures at 
a single point during follow-up of 204 patients and their proxies 
using clinical agreement defined as ±0.25 points (7). Similar to 
the current study, high agreement was reported. However, ado-
lescents included in the previous study were not all assessed at a 
similar time point. It was therefore unclear if agreement was high at 
initial presentation, when both vital first treatment decisions were 
made and where there are greater ranges of functional ability. This 
is particularly relevant in light of greater discrepancies in median 
HAQ and C-HAQ scores at baseline compared with at 1 year 
as in the current analysis. In addition, a previous study reported 
greater agreement between adolescent and proxy scores on the 
proxy-completed C-HAQ, where good functional ability is evident 
in the context of established disease (median disease duration 
5.7 years) (6). The current study shows that at initial presenta-

Table 3.  Kappa coefficients between domain-specific scores on the proxy-completed C-HAQ, the adolescent-specific C-HAQ, and the HAQ*

Comparison Dressing and grooming Arising Eating Walking Hygiene Reach Grip Activities
Adolescent-specific vs. 

proxy-completed C-HAQ 
scores

0.51 0.53 0.66 0.59 0.65 0.56 0.61 0.47

Adolescent-specific C-HAQ vs. 
HAQ scores

0.68 0.59 0.82 0.76 0.82 0.56 0.67 0.42

HAQ vs. proxy-completed 
C-HAQ scores

0.52 0.51 0.69 0.64 0.58 0.51 0.56 0.38

* Score components were assessed after adjustment in each category for aids. C-HAQ = Childhood Health Assessment Questionnaire. 
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tion to pediatric rheumatologic care, overall scores on the proxy-
completed C-HAQ and adolescent-specific C-HAQ were highly 
correlated and had high agreement. In addition, the changes in 
scores using these measures show high agreement over the first 

year following initial presentation and similar abilities to classify 
clinically important changes, with approximately 80% to 90% of 
adolescents who improve and worsen, respectively, over the first 
year of disease according to the proxy-completed C-HAQ simi-
larly classified by the adolescent-specific C-HAQ. However, this 
means that there was an incorrect classification in 10% to 20% of 
adolescents. Thus, absolute values and changes in scores across 
questionnaires cannot be considered completely interchangeable.

This study is the first to compare the adolescent-specific 
C-HAQ and HAQ and can report high correlation and agreement 
between scores both at initial presentation and for change in scores 
over the first year of disease. However, as the transfer process 
from pediatric to adult rheumatology occurs during adolescence, 
the HAQ would be a preferable measure to continuously capture 
functional ability during this time period and beyond. For clinical 
trials in this age range, the HAQ would also facilitate independence 
of the young person in respect to their disease, where the proxy-
completed C-HAQ does not. Existing trials and observational 
research in adolescents have previously used the proxy-completed 
C-HAQ and then the HAQ as young people pass through a specific 
age cutoff of 18 years (14–16), without adjustments or corrections 
for the potential differences between scores. It will therefore be 
unclear in these settings whether differences in scores that result 
when these forms are switched are due to differences in disease 
or outcome measure. Anecdotally, clinics recruiting to CAPS have 
reported returned proxy-completed C-HAQ forms with edits from 
adolescents regarding its developmental inappropriateness. As a 
result, we are aware that some centers are now using the HAQ 
at a younger age. This is likely a similar approach to that taken in 
other clinics in the UK. The results of this study are corroborated 
by limited previous studies reporting high correlations between 
these 2 measures (1,17). However, the results of the current study 
suggest that these current practices may have been overestimat-
ing functional ability when adolescents move on to completing 
the HAQ. It may have seemed, therefore, that the adolescents’ 
function had improved when in reality their function remained sta-
ble, or their disease may have appeared to have remained stable 
despite worsening of function over the transition period. Van Pelt 
et al also reported a lack of agreement between the HAQ and a 
self-reported C-HAQ (proxy version) in 89 adolescents and young 
adults with chronic rheumatic disease, 76% of whom had JIA (1). 
They cited limits of agreement of approximately ±0.5 points as evi-
dence of poor agreement between the measures. When clinically 

Figure  2.  Bland-Altman plots showing the agreement between 
the Health Assessment Questionnaire (HAQ) and the adolescent-
specific Childhood Health Assessment Questionnaire (A-CHAQ)  
(A), the HAQ and the proxy-completed CHAQ (P-CHAQ) (B), and the 
P-CHAQ and the A-CHAQ (C) between baseline and 1 year following 
initial presentation to pediatric rheumatologic care. Circles represent 
a value where the average of 2 measures (x-axis) and the difference 
between those measures (y-axis) meet. Solid lines indicate the mean 
difference; broken lines indicate the 95% limits of agreement.
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meaningful bounds were placed on the current study (agreement 
≤0.25 points at baseline and 0.125/0.188 points for clinically 
important worsening/improvement, respectively, between baseline 
and 1 year), between 70% and 80% of adolescents were classified 
similarly, suggesting moderate-to-good discrimination between 
these measures. Of note, marginally more adolescents were clas-
sified similarly to the proxy-completed C-HAQ when cut points 
of ±0.5 points were used on the HAQ (82% classified correctly) 
instead of minimum clinically important cut points (–0.188, +0.125) 
on the former measure (80% classified correctly). Although previ-
ous studies have suggested a minimum clinically important differ-
ence on the HAQ in adults, with rheumatoid arthritis ranging from a  
0.2-point change to 0.5, as in the current study (18), the fact 
that so few adolescents were differentially classified between the 
proxy-completed C-HAQ and HAQ optimum cut points suggests 
that the former can be used in adolescent practice.

When focusing on domain-specific scores, there was 
moderate-to-strong agreement between corresponding domains 
across measures. This corroborates evidence reported by Van 
Pelt et  al, who estimated high intraclass correlations between 
corresponding domains on the self-completed proxy-completed 
C-HAQ and the HAQ  (1). In that study, the highest correla-
tion coefficients were for the hygiene and reach domains, with 
the lowest for those measuring activities. The current study can 
corroborate higher domain-specific agreement between both 
the proxy-completed C-HAQ and the HAQ, and the adolescent-
specific C-HAQ and the HAQ, in the hygiene domain, with lower 
agreement in the activities domain. Alterations to the 2 C-HAQ 
measures may have rendered this domain slightly less equivalent, 
with these measures asking about the ability to ride a bicycle, a 
form of recreation above the errands, chores (such as vacuuming, 
housework, or light gardening), and movement in and out of a car 
items captured as part of the HAQ (3,6,8). This discrepancy may 
be a driver of the lower HAQ scores compared with both C-HAQ 
scores in this study. Pediatric and adolescent-specific question-
naires may, therefore, ask questions more pertinent to adoles-

cents with JIA, with the HAQ underestimating functional limitations 
during overlooked patient-important activities.

The current study was fortunate to have over 100 adoles-
cents and their proxies completing all 3 of the functional ability 
measures. These participants spanned the ILAR JIA categories 
and ages of adolescence. The study has highlighted clinical and 
statistical similarities between overall and domain-specific scores 
both at initial presentation to rheumatologic care and the following 
year of disease, which are not identical. In clinical practice, although 
the adolescent-specific C-HAQ and HAQ were designated self-
completed and handed to young people themselves, it was not 
always clear whether young people had self-completed or handed 
the forms to their proxies to complete as well. Previous work has 
identified some dissatisfaction with the C-HAQ in young people in 
terms of both its length and content, which may dissuade young 
individuals from completing this questionnaire (19). Since proxies 
also had the proxy-completed C-HAQ to complete, this scenario 
was likely limited given the appointment time constraints. However, 
differences between questionnaire scores may be at least as large 
as those presented in the current study due to this potential mis-
classification. Slight misclassification may also have occurred where 
overall, rather than domain-specific, scores were provided to the 
investigators. It was unclear whether aids and devices had been 
adjusted for in these overall scores. However, this only applied to a 
small number of adolescents (n = 5) and therefore was unlikely to 
affect the associations presented in any clinically meaningful way. 
An additional limitation of this study was that the 3 measures could 
not be compared in adolescents with severe disability. However, 
this inception cohort reflects the real-world state of functional ability 
in the early stages of adolescent-onset disease. That all ILAR cat-
egories were included and young people were recruited from mul-
tiple centers within the UK suggests high generalizability for these 
results to the general population of adolescents with JIA.

Likewise, this study investigated adolescent-onset disease 
only. Since the greatest change in functional ability is observed 
shortly after diagnosis of JIA (20), it could be expected that adoles-

Table 4.  Receiver operating characteristics comparing the proxy-completed C-HAQ with the adolescent-specific C-HAQ and the HAQ over 
the first year following initial presentation*

Comparison AUC (95% CI)

Percent correctly classified  
under proxy-completed  

C-HAQ cutoffs†
Optimum 

cutoff

Percent correctly  
classified under  
optimum cutoff

Improvement
Proxy-completed vs. adolescent- 

specific C-HAQ scores
0.89 (0.77–0.95) 77, 78 –0.375 82

Proxy-completed C-HAQ vs. HAQ 
scores

0.82 (0.70–0.91) 80, 80 –0.500 82

Worsening
Proxy-completed vs. adolescent- 

specific C-HAQ scores
0.85 (0.73–0.92) 88 +0.125 88

Proxy-completed C-HAQ vs. HAQ 
scores

0.79 (0.66–0.88) 80 +0.500 82

* AUC = area under the curve; 95% CI = 95% confidence interval; C-HAQ = Childhood Health Assessment Questionnaire. 
† Proxy-completed C-HAQ cutoffs: –0.188 for improvement, +0.125 for worsening (13). Since an improvement of 0.188 could not be gleaned from 
these data, estimates are reported for –0.125 and then –0.25. 
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cents with childhood-onset JIA experience relatively mild functional 
disability similar to their adolescent-onset peers, thus lending the 
results of this study generalizable to both groups of young individ-
uals in adolescence. In addition, there may have been value in also  
comparing self-completed C-HAQ forms using the proxy- 
completed version of the C-HAQ. Despite the questions on this 
questionnaire lending themselves to proxy completion, it is com-
mon practice for young people themselves to complete the proxy-
completed C-HAQ once over a certain age. As adolescents did not 
complete the proxy-completed C-HAQ themselves, comparisons 
between this and the other measures could not have been com-
pleted. However, the high correlation and agreement between the 
proxy-completed C-HAQ and self-completed adolescent-specific 
C-HAQ suggests that adolescents and their proxies would likely 
not have scored dissimilarly on a single measure.

In conclusion, although the HAQ was originally considered 
applicable to adults, the current study reports moderate-to-high 
comparability to the adolescent-specific C-HAQ and the proxy-
completed C-HAQ and thus supports its suitability for use in ado-
lescents over the age of 10 years. However, HAQ scores may fall 
below C-HAQ scores in the same young person. The absolute 
values of the scores are therefore not directly comparable as ado-
lescents move from pediatric to adult practice.
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