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1 Introduction 
This study was undertaken to investigate the relationship between functional ability in patients 
with rheumatoid arthritis (RA) and their level of health-related quality of life (HRQoL).  Information 
on HRQoL is particularly useful in evaluating health outcomes as collecting self-report HRQoL is 
the only direct way of obtaining the patients’ perspective.  As such it may be useful in evaluating 
models of care for RA. 
 
HRQoL can be defined and measured in a number of ways.  
 
Firstly, the HRQoL measure may focus on aspects of health status that are specific to the area of 
primary interest, for example a specific disease, population of patients or problem.  The rationale 
for this approach is the purported increased responsiveness of the disease-specific instrument 
that may result from including only important aspects of HRQoL that are relevant to the disease 
and patients being studied (Guyatt, Feeny et al. 1993).  For example, one of the most widely used 
disease-specific arthritis tools is the Health Assessment Questionnaire (HAQ) (Fries, Spitz et al. 
1980).  This considers aspects of physical function that are deemed to be important in daily life; 
such as dressing, eating, mobility or the amount of pain a person is in. The HAQ has been shown 
to be responsive in RA clinical trials.  The disadvantages of disease-specific instruments are: (a) 
they cannot be used to compare the effectiveness of interventions across different diseases; and 
(b) mostly they do not provide preference estimates precluding their use in economic evaluation.  
 
A more inclusive definition of HRQoL extends to how well the patient is coping physically, socially 
and mentally.  This infers that HRQoL provides a broad picture of how patients are feeling in 
general about their overall life.  Multidimensional health status scales or health profiles attempt to 
measure the salient aspects of HRQoL, such as functional status, symptoms, mood and sense of 
well-being.  For example the SF-36 comprises eight scales including physical function, role 
physical, bodily pain, general health, vitality, social function, role emotional, and mental health 
(Ware, Kosinski et al. 1994).  Like disease-specific HRQoL measures, multidimensional health 
status scales are psychometric measures that assign a “value” for a particular health state 
according to the item response chosen.  These are usually weighted (McDowell and Newell 
1987).  Generic profile instruments, however may not be responsive to changes in specific 
conditions.  Although they allow comparability between interventions for different diseases, they 
do not capture preferences for health states, which prevents their use in cost-utility analysis 
(Suarez-Almazor 2000).  
 
HRQoL measures incorporating the value that a person places upon a particular health state are 
called ‘utility’ or ‘preference’ measures (Guillemin 1999).  Utilities are usually defined as 
preferences for health states; they may be elicited using one of five standard methods: visual 
analog rating (VAS) scale1, standard gamble (SG), time-trade off (TTO), person-trade off (PTO) 
or magnitude estimation (ME)2.  In addition the evaluation may be of disaggregated health states 

                                                   
1
  Although VAS-techniques are widely used, they fail to meet the requirements for preference elicitation since there is 

no trade-off (between life-length and life-quality) or uncertainty (in the outcome) in the evaluation.  Thus evidence of 

equal reliability and validity between VAS and the preference techniques is insufficient to establish the 

appropriateness of VAS for the elicitation of preferences. 
2
  For a discussion of these different methods the reader is referred to Drummond (Drummond, O'Brien et al. 1998). 



 
 
 

 
 
 
Functional Status and Health-related Quality of Life Assessment 
in Patients with Rheumatoid Arthritis     2 

(as in MAU-type descriptive systems) or through the use of vignettes describing complex health 
states.  The literature suggests that the various possible combinations do not produce directly 
comparable evaluations.  In order to use utilities to produce QALYs (quality adjusted life years), 
three conditions must be met to satisfy the underlying theory: (a) the weights must be based on 
preferences; (b) these preferences must be anchored on a 0.00−1.00 scale where 0.00=death 
and 1.00=good health (note that this allows health states worse than death, eg. in the case of a 
person comitting suicide he/she has made the evaluation that it is preferable to be dead than 
alive); and (c) the preferences should form an interval scale. 
 
Utility scores reflect both the health status and the value of that health status.  The obtained 
utilities can be used to calculate QALYs; these are simply the utility score multiplied by the time 
that a person spends in that health state.  Where QALYs are calculated for several interventions 
for different diseases, the cost-per-QALY gained can be computed.  Normally the intervention 
with the lowest cost-per-QALY is the preferred intervention because it provides the best health 
outcomes for the lowest cost.  
 
Regarding whose values should be used in utility instruments, it is generally accepted that for 
economic evaluations providing information to assist with health policy decisions and the 
allocation of resources, the preference weights should reflect the values of the public (Gold 
1996).  For example, the Assessment of Quality of Life (AQoL) instrument utility weights were 
elicited from a representative sample of the Australian population, using the TTO procedure 
(Hawthorne, Richardson et al. 2000). 
 
Recommendations of a core set of outcomes to be used in clinical trials of RA were prepared in 
1993 by the American College of Rheumatology (ACR) and an international conference 
committee (Outcome Measures in Rheumatoid Arthritis Clinical Trials (OMERACT)) (Felson, 
Anderson et al. 1993; Tugwell and Boers 1993).  These were formed after review of the evidence 
from previous trials that specific measures meet required criteria for evaluative instruments.  The 
proposed measures included tender and swollen joint counts, patient pain assessment, patient 
and physician global assessments of efficacy, patient-assessed physical function (a “disease-
specific” measure of HRQoL) and level of an acute phase reactant.  None of these directly 
captures the patient’s perspective of their overall HRQoL.  
 
Subsequently, it was proposed that a generic HRQoL instrument be included in the core set as 
well (Wells, Boers et al. 1999).  This is becoming increasingly important as financial restraints on 
health care have made it necessary to compare the cost effectiveness of different interventions 
for different diseases.  Concern about the validity of generic measures of HRQoL as outcome 
measures in rheumatology led to the creation of an international task force (the OMERACT/ILAR 
Task Force on Generic Quality of Life) specifically set up to evaluate them further (Wells, Boers et 
al. 1999). 
 
Given the paucity of validation studies, we set out to provide some additional data concerning the 
validity and reliability of both generic profile and utility HRQoL outcome measures in RA.  Our 
hypothesis was that the study results would support the use of HRQoL outcome measures as 
being able to capture the patients’ perspective in clinical trials of arthritis treatments.  This is 
important in developing a more patient relevant perspective on clinical trial outcomes.  The results 
of the study will be of value in establishing the medical importance of different therapies to 
patients themselves, and in evaluating the likely cost-utilities of those therapies. 
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1.1 Study objectives 

The overall objectives were to: 
 

• Establish the level of correlation between functional status (ie. how well the patient is 
functioning with respect to activities of daily living) and the overall level of a patient’s 
HRQoL.  This was to be achieved through the direct comparison of several different 
functional status, health status and utility-based quality of life measures in a cross-
sectional survey of a cohort of RA patients with stable disease attending an Australian 
community-based private rheumatology practice.  It was expected that these patients 
would be a representative sample of RA sufferers with a wide spectrum of disease 
severity.  
 

• Provide additional data on the validity and reliability of the different instruments in this 
setting. 

2 Research Method 

2.1 Research method 
 

Design 
 
Data were collected via a mailed battery of instruments to 150 patients with RA receiving routine 
medical care. 
 
Test-retest reliability of instruments was assessed in 51 cases randomly selected for follow-up at 
2 weeks.  Again, mail administration of the instrument battery was used. 
 
A convenience sample of 50 patients attended the Cabrini Hospital rooms to complete the 
Problem Elicitation Technique (PET), as this requires a trained interviewer for administration (see 
below). Consecutive patients who returned their questionnaires and were due for review were 
approached to attend.   
 
Participants 
 
Participants were recruited from the community-based private rheumatology practices of the 
clinical investigator (RB).  A selected sample of 200 RA patients was identified on the basis of the 
following inclusion criteria, with RA severity across the spectrum from mild to severe levels of 
disability: 
 
• current patients attending Cabrini Medical Centre or the Dandenong rooms of the clinical 

investigators (defined as attended within the previous six months);  
 

• age > 18 years; 
 

• ability to read and speak English adequately;  
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• able to attend Cabrini Medical Centre (applies to PET subset of patients). 
 

The withdrawal criteria were: 
 
• desire to withdraw from participation in the survey at any time;  

 
• urgent need for surgery or other extensive medical diagnosis or treatment in the 2 weeks 

in between the initial and retest questionnaires for the test-retest sub-sample; 
 

• otherwise considered advisable in the opinion of the clinical investigator. 
 

For the purposes of psychometric analysis the study sample was calculated to include 150 cases; 
it was assumed that there could be up to a 25% refusal rate, hence the oversampling to 200 
potential subjects in case more than 150 subjects were needed to obtain a satisfactory level of 
response.  
 
The first 150 subjects in the sample of 200 patients were sent a mailed questionnaire together 
with a covering letter explaining the purpose of the study and consent form.  There were 139 out 
of 150 patients who completed the questionnaire (response rate = 92.7%). This was considered a 
sufficient response rate and no further patients were approached.  
 
No patients withdrew from the study and all patients who were approached to attend for 
administration of the PET completed PET questionnaires.  

2.2 Study instruments 

The outcome measures and instruments used in this study are summarised and described below:  
 
Measure : Arthritis severity Disease-specific health 

status 
Overall health status Utility of health status 

Instrument : Patient global assessment 
of severity of  symptoms 

 
 

HAQ Disability Index 
(fixed item) 

PET 
(patient preference) 

SF-36 
EQ-5D feeling 
thermometer 

EQ-5D utility 
AQoL 

 
Patient global impression of disease severity 
 
An 11-point rating scale (0 – 10) referred to as the Patient Global Impression of Severity of 
Arthritis was used to determine the respondent’s global assessment of the extent to which 
arthritis affects them. 
 
The scale range was 0 representing an asymptomatic state to 10 representing severe symptoms.  
The higher the score the worse the effect of arthritis; i.e. the lower the score the better the health 
state. 
 
Health Assessment Questionnaire (HAQ)  
 
The HAQ is an arthritis-specific HRQoL measure (Fries, Spitz et al. 1980) that has had wide 
applicability in RA studies.  It focuses on those aspects of a patient’s medical condition that 
especially involve physical function and pain and comprised two components – the HAQ Disability 



 
 
 

 
 
 
Functional Status and Health-related Quality of Life Assessment 
in Patients with Rheumatoid Arthritis     5 

Index and HAQ Pain.  The HAQ Disability Index is comprised of eight weighted scales3 
measuring a person's ability to dress, arise from a chair or bed, eat, walk, perform basic toileting 
(hygiene), reach, grip and perform normal activities.  Each scale, referred to as a component, is 
scored on a 4-point scale, from 0 = no difficulty in performing the task through to 3 = unable to do 
the task.  Each component scale is then weighted by the use made of a mechanical aid or 
assistance given by a helper. 
 
The eight component scales are summed and the sum divided by eight to provide an aggregate 
score between 0 and 3, where 0 = no difficulty and 3 = unable to perform (Fries, Spitz et al. 
1980).  Thus a high HAQ Disability Index score indicates loss of functional capacity and the lower 
the HAQ score the better the functional state.  
 
The HAQ Pain scale measures pain on a horizontal VAS, with “no pain” at one end (scored 0) 
and “severe pain” at the other (scored 10).  
 
Problem Elicitation Technique (PET) 
 
The PET is a disease-specific patient preference HRQoL measure which was developed from the 
McMaster Arthritis Patient Preference Disability Questionnaire (MACTAR) (Tugwell, Bombadier et 
al. 1987).  In contrast to conventional questionnaires, the PET asks individuals to identify their 
own problems related to the disease that they would most like to see improve as a result of 
therapy.  Patients are asked about the level of difficulty, severity or frequency, as well as the 
importance of each identified problem.  By focusing only on those disabilities with the potential to 
change and judged to be important by the patient, the hypothesis is that “noise” created by 
including items not relevant to the specific patient will be reduced, thereby enhancing the 
responsiveness to detect change (Buchbinder, Bombardier et al. 1995).  The PET requires a 
trained interviewer for completion.  It has been used in RA clinical trials and has established 
responsiveness (Buchbinder 1991).  A report on the PET will be issued separately. 
 
SF-36 
 
The SF-36 is a generic multi-dimensional health status measure that comprises eight scales 
measuring Physical Function, Role Physical, Bodily Pain, General Health, Vitality, Social 
Function, Role Emotional, and Mental Health.  These scales are collapsed into two summary 
scales, the Physical Component Scale (PCS) and the Mental Health Component Scale (MCS).  
The scores on the eight scales are transformed into 0–100 point scales, where 100 represents 
the best health state.  The PCS and MCS are presented as T-scores, with a mean of 50 and a 
standard deviation of ±10 (Ware, Kosinski et al. 1994). 
 
The SF-36 has been widely used for many health conditions, including RA.  This enables results 
from the present survey to be compared with published data on the SF-36.  These data include 
those from the National Health Survey; including values for persons suffering from RA (Hill, 
Parsons et al. 1999). 
 
This report only presents results at the PCS and MCS levels due to sampling limitations. 
 

                                                   
3
  The scales are actually ‘items’: each comprises a stem and responses.   
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EQ5D (EuroQol) Utility and Feeling Thermometer 
 

The EQ5D — formerly the EuroQoL — is a utility instrument consisting of 5 items, each of which 
has 3 ordinal response levels.  In addition, it includes a visual analogue self-rating scale, the 
Feeling Thermometer (EuroQol Group 1990).  
 

The utility items measure Mobility, Self-care, Usual Activities, Pain/Discomfort and 
Anxiety/Depression.  Where these are reported separately, the EQ5D can be used as a health 
profile instrument.  More usually it is used to calculate utility values (EQ5D Utility).  The utility 
weights were obtained from a representative sample of the UK population, using the TTO.  The 
utilities are computed using a regression model in which each item level is considered.  The 
range of scores provides for values from –0.59 to 0.00 (death) to 1.00 (full health) (Dolan, Gudex 
et al. 1995).  The higher the score, the better the HRQoL. 
 

The visual analogue self-rating scale, the EQ5D Feeling Thermometer is a global health status 
measure.  Patients indicate how good or bad their own health is on a 0–100 vertical VAS, where 
0 is worst imaginable health state and 100 is best imaginable health state.  
 
AQoL 
 

The Assessment of Quality of Life (AQoL) is a newly developed HRQoL utility instrument.  It was 
designed to overcome some of the limitations of earlier instruments (Hawthorne and Richardson 
1995).  The AQoL descriptive system comprises 12 items in 5 dimensions.  Item responses are 
all ordinal scales with four levels per item.  The dimensions are Illness, Independent Living, Social 
Relationships, Physical Senses and Psychological Wellbeing (Hawthorne, Richardson et al. 
1999).  The utility weights were derived from an Australian population sample using TTO.  During 
the calculation of the utility index, the Illness dimension score is not used.  A multiplicative 
function is used to combine the remaining four dimensions into the utility index.   The range of 
scores is between –0.04 (health states worse than death) to 0.00 (death) to 1.00 (full health) 
(Hawthorne, Richardson et al. 2000).  The higher the score the better the HRQoL. 

2.3 Data analysis 

Data analyses were conducted in SPSS (SPSS 1998).   
 

Due to the number of analyses undertaken and the restricted number of respondents, to control 
for Type I errors the significance level was set at α = 0.01. 

3 Findings 
The findings are presented in three parts. 

3.1  Participant details 

Participant details are shown in Table 1.  This provides details of participants' gender, age, 
marital status, education level and work status.  As shown in the table, there were no significant 
differences between the baseline completers and the test-retest completers on any of the 
demographic measures.   The data show that 80% of participants were female, that the mean age 
was 58 years, that 70% of participants were married, that 97% had completed high school and 
that 33% were retired.  
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Table 2 shows the self-reported health status of participants.  Based on the EQ5D's VAS scale, 
the mean rating of health was 68/100; and consistent with this 37% of respondents rated their 
health on the SF-36's general health scale as being 'good'; only 35% rated their health status as 
'fair' or 'poor'.  
 
On average, participants reported that they had suffered from arthritis for 10.4 years, although 
there were extreme differences in time periods ranging from just 0.5 through to 44 years.  The 
data are shown graphically in Figure 1, which reveals a skewed distribution.  The average pain 
severity was 4.1 on the HAQ Pain scale, where the higher numbers indicated greater pain. 
 
Finally, 81% of participants reported they did not receive any form of assistance; 19% reported 
receiving assistance from spouses, children, friends, cleaner/home helpers, etc.  The details are 
given in the notes to Table 2.  
 
When these data were examined by baseline and test-retest completers no significant differences 
were reported for any of the measures in Table 2. 

3.2 Instrument data 

Details of the instrument data are given in Tables 3, 4, 5 and 6, where the data are broken down 
by the demographic variables described in the previous section. 
 
HAQ 
 
Figure 2 shows the distribution of HAQ scores, which are clearly skewed; most respondents 
obtained less severe scores.  Table 3 shows HAQ scores broken down by the various 
demographic and health status variables.  There were significant differences by: 
 

• gender: women obtained higher HAQ scores indicating worse functioning ability; 
 

• the EQ5D VAS health rating: lower VAS scores were associated with higher HAQ scores, 
indicating that as health declined functional ability also declined; 
 

• the SF-36 general health question: those reporting excellent/very good health obtained 
the lowest HAQ scores, whereas those reporting fair/poor health obtained the highest 
HAQ scores; 

• reported pain level: the more severe the pain the greater the loss of function as measured 
by the HAQ; 
 

• having assistance: those with assistance obtained significantly worse (higher) HAQ 
scores. 
 

EQ5D 
 
Details of the EQ5D are shown in Table 4.  The distribution of scores provided in Figure 3 shows 
a marked skew towards the lower boundary of the EQ5D, and that most respondents obtained 
scores in the range 0.60–0.80.  
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When analysed by the demographic and health status variables, it was revealed that significantly 
different scores were obtained on: 
 
• the EQ5D VAS health rating: lower VAS scores were associated with lower EQ5D scores, 

indicating that as health declined HRQoL also declined; 
 

• the SF-36 general health question: those reporting excellent/very good health obtained 
the highest EQ5D scores, whereas those reporting fair/poor health obtained the lowest 
EQ5D scores; 
 

• reported pain level: the more severe the pain the greater the loss of HRQoL as measured 
by the EQ5D; 
 

• having assistance: those with assistance obtained significantly lower EQ5D scores. 
 

Patient global impression of disease severity 
 
Figure 4 shows the data distribution for patient global impression of disease severity.  This 
reveals that the data were normally distributed, unlike those for any of the other instruments.  The 
details of the patient global impression of disease severity are given in Table 5.   
 
The only variables for which there were significant differences were: 
 
• the EQ5D VAS health rating: lower VAS scores were associated with higher patient global 

scores, indicating that as health declined respondents' impression of the severity of 
arthritis increased; 
 

• the SF-36 general health question: those reporting excellent/very good health obtained 
the lowest patient global scores, whereas those reporting fair/poor health obtained the 
highest patient global scores; 
 

• reported pain level:  the more severe the pain the greater the reported severity of arthritis 
as shown by higher patient global scores; 
 

• having assistance: those with assistance obtained significantly higher patient global 
scores. 
 

AQoL 
 
The distribution of AQoL utility scores is shown in Figure 5.  This suggests the data were bimodal, 
with one cohort of respondents with a high HRQoL clustered around 0.90, and a second cohort 
reporting a much poorer HRQoL clustering around a value of 0.50. 
 
As shown in Table 6, there were significant differences in AQoL scores by: 
 
• gender: women obtained significantly lower scores when compared with men; 

 



 
 
 

 
 
 
Functional Status and Health-related Quality of Life Assessment 
in Patients with Rheumatoid Arthritis     9 

• the EQ5D VAS health rating: lower VAS scores were associated with significantly lower 
AQoL scores, indicating that as health declined so did HRQoL; 
 

• the SF-36 general health question: those reporting excellent/very good health obtained 
the highest utility scores, whereas those reporting fair/poor health obtained the lowest 
AQoL scores; 
 

• years with arthritis: there was a modest correlation between the length of time since the 
onset of arthritis and AQoL scores.  The longer the time with arthritis the lower the 
reported HRQoL; 
 

• reported pain level:  the more severe the pain the greater the reported loss of HRQoL as  
shown by lower AQoL scores; 
 

• having assistance: those with assistance obtained significantly lower AQoL scores. 
 

SF-36 
 
Figures 6A & 6B show the data distributions for the two SF-36 summary component scales, the 
MCS and PCS.  These reveal that scores on the MCS were negatively skewed, and that there 
was a convergence of scores in the range 50–65.  A different pattern was evident for the PCS, 
where scores were fairly evenly spread around the range 20–50. 
 
Table 7 shows the breakdown and analysis of SF-36 MCS and PCS scores.  For the scales 
significant differences were reported for: 
 
• the EQ5D VAS health rating: lower VAS scores were associated with significantly lower 

PCS and MCS scores, indicating that as perceived health declined so did both physical 
and mental health status; 
 

• the SF-36 general health question: those reporting excellent/very good health obtained 
the highest physical and mental health status scores, whereas those reporting fair/poor 
health obtained the lowest physical and mental health status scores; 
 

• years with arthritis: there was a modest correlation between the length of time since the 
onset of arthritis and physical health status scores.  The longer the time with arthritis the 
lower the reported health status.  There was no significant association between years with 
arthritis and mental health status; 
 

• reported pain level:  the more severe the pain the greater the reported loss of physical and 
mental health status as  shown by lower PCS and MCS scores; 
 

• having assistance: those with assistance obtained significantly lower physical health 
status scores.  There was no significant association between having assistance and 
mental health status. 

 



 
 
 

 
 
 
Functional Status and Health-related Quality of Life Assessment 
in Patients with Rheumatoid Arthritis     10 

3.3 Validity and reliability of instruments 

Examination of the validity and reliability of the different instruments was undertaken through 
correlation, reliability and test-retest analyses. 
 
Correlation analysis between the instruments 
 
Table 8 shows the correlations between the different measures.  The correlation between the 
patient global impression of disease severity and the HAQ was 0.50; suggesting these two 
measures of arthritis are measuring different things, albeit related. 
 
The highest correlation was between the AQoL and the HAQ (r = –0.76).  Other high correlations 
were between the SF-36 PCS and the HAQ (r = –0.74); the EQ5D utility and the patient global  
(r = –0.73); and the AQoL with the SF-36 PCS (r = –0.72).  The lowest correlations were between 
the two SF-36 scales (r = 0.12, NS); and between the SF-36 MCS and the HAQ (r = –0.29) and 
also with the patient global (r = –0.29). 
 
Scatterplots of the HAQ versus the AQoL, EQ5D utility, EQ5D VAS, SF-36 MCS and SF-36 PCS 
are given in Figures 7A−E. 
 
Reliability analysis 
 
The internal consistency of each of the instruments was examined, using the baseline data and 
again at follow-up.  For all Cronbach α analyses weighted items were used, based on instrument 
developers’ algorithms.  The results are presented in Table 9.  This shows that the Cronbach αs 
at baseline were satisfactory4 for the AQoL, EQ5D Utility and HAQ.  The Cronbach αs were 
unsatisfactory for both SF-36 scales.  At follow-up, the Cronbach α for the HAQ was   
satisfactory, those for the other instruments were unsatisfactory. 
 
 
Test-retest analysis 
 
Table 10 shows the Spearman test-retest correlations5.  The correlations for the AQoL, HAQ, SF-
36 MCS and SF-36 PCS were all within the accepted range for test-retest reliability.  The values 
for patient global and the EQ5D were outside the acceptable range. 
 

                                                   
4
  The range of values generally recognised as implying acceptable internal consistency is between 0.70−0.90, although 

there is controversy over the precise level which would be unacceptable.  Nunnally (1967) stated that values as low 

0.50 were acceptable; by 1978 Nunnally was arguing for 0.70 (Pedhazur and Schmelkin 1991).  Low values indicate 

poor correlations, suggesting unreliable measurement (ie. that the different items are measuring different things, and 

that there is a high proportion of unique variance associated with each item) and very high values suggest 

redundancy in the measurement (ie. that the different items are really measuring the same thing and that there is a 

very little variance associated with each item) (Cortina 1993). 
5
  Most authors refer to reliability being demonstrated with Pearson correlations, and argue that the accepted values for 

demonstrating reliability are test-retest correlations of >0.80.  For identical forms Anastasi argued the correlation 

should be about 0.90 or higher (Anastasi 1976).  In the present study, because of the skewed data distributions, 

Pearson correlations produce spuriously high estimates.  Spearman correlations were therefore used. 
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Scatterplots of the baseline and retest data are shown in Figures 8A−G. 
 
In-depth analysis of the HAQ 
 

Table 11 provides detailed test-retest data for the components of the HAQ, based on examining 
each item or scale using the standard measure of agreement between two observers, kappa.  In 
this analysis, the test and retest are treated as the observers.  Also shown in the table the 
percentage of cases where there was complete agreement on the test-retests was from 73% 
(reaching) through to 93% (dressing). 
 

The table reveals that the range of kappas6 was from 0.55 (gripping) through to 0.89 (dressing).  
Dressing (0.89) was the only item showing excellent agreement; while gripping (0.55) was the 
only item with moderate agreement.  All other items obtained kappas indicating good agreement 
between the test and retest. 
 

As these data would suggest, test-retest reliability for the HAQ was excellent (rs = 0.93). 
 

Predicting health-related quality of life 
 

We hypothesized a model (presented below) regarding the relationship between severity of 
arthritis symptoms, functional status, overall health status and the utility of that health status.  
Although the analyses above suggest there is moderate correlation between arthritis severity and 
functional status, the patient global assessment of severity was not particularly reliable when 
compared with the HAQ as demonstrated by the very ordinary patient global test-retest 
correlation (0.66)7.  On the other hand the HAQ test-retest correlation was excellent at 0.93.  The 
HAQ has been widely demonstrated to be a valid measure of the impact of arthritis and we 
examined whether it can be used to predict the impact of RA on overall health status and the 
value of that health state according to the model: 

  
Arthritis severity →→  

Functional 
status 

→→  
Overall health 

 status 
→→  

Utility of 
health status 

 

Instrument: 

 

Patient global 
assessment of 

symptom severity 

  

HAQ Disability 
Index 

  

EQ5D VAS 
or 

SF-36 

  

EQ5D Utility 

or 

AQoL 

 

Using the HAQ as the predictor, regression analyses showed that: 
 

                                                   
6
  Unweighted kappas were used to avoid any intra-respondent confounding; essentially this has resulted in a 

conservative analysis.  The accepted values of kappa are:  ≤0.20 = poor; 0.21–0.40 = fair; 0.41–0.60 = moderate; 

0.61–0.80 = good; and 0.81–1.00 = excellent (Landis and Koch 1977). 
7
  The test-retest was performed 2 weeks apart.  It is possible that the disease severity changed over this period 

although patients were identified as being stable.  Alternatively, patients’ global impression of the severity of their 

symptoms of arthritis may reasonably be assumed to fluctuate day-to-day. 
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• 27% of the EQ5D VAS scores were explained (r2 = 0.27, F = 51.11, df = 1;136, p < 0.01, β 
= −14.78: 95%CI: −18.86,  −10.69).  The regression equation for predicting EQ5D VAS 
scores: ( )HAQSVAS *78.1448.81 −+= . 

 
• 54% of the variation in the SF-36 PCS scores was explained (r2 = 0.54, F = 151.93, df = 

1;129, p < 0.01, β = −11.70: 95%CI: −13.57,  −9.82).  The regression equation for 
predicting SF-36 PCS scores: ( )HAQS PCS *70.1119.48 −+= . 

 
• 8% of the variation in the SF-36 MCS scores was explained (r2 = 0.08, F = 11.60, df = 

1;129, p < 0.01, β = −3.99: 95%CI: −6.30, −1.67).  The regression equation for predicting 
SF-36 MCS scores: ( )HAQS MCS *99.308.53 −+= . 

 
• 35% of the variation in EQ5D Utility scores was explained (r2 = 0.35, F = 74.05, df = 

1;135, p < 0.01, β = −0.19: 95%CI: −0.24, −0.15).  The regression equation for predicting 
EQ5D scores: ( )HAQS DEQ *20.086.05 −+= . 

 
• 57% of the variation in AQoL scores was explained (r2 = 0.57, F = 180.72, df = 1;134, p < 

0.01, β = −0.23: 95%CI: −0.26, −0.19).  The regression equation for predicting AQoL 
scores: ( )HAQS AQoL *23.085.0 −+= . 

 
The construct validity of the four generic HRQoL instruments (SF-36, EQ5D VAS, EQ5D Utility 
and AQoL) was also assessed by mapping scores against recoded HAQ scores.  The construct 
tested was that as HAQ scores increased, there would be ordinal monotonic decreases in AQoL, 
EQ5D Utility, EQ5D VAS and SF-36 scores.  HAQ scores were subdivided into four categories 
based on even distances within category; the categories were 0.00−0.74 = no difficulty, 0.75−1.49 
= some difficulty, 1.50−2.24 = much difficulty, and 2.25−3.00 = unable to do.  These categories 
were based on the original HAQ item responses (see Table 11).  The results are given in Table 
12. 
 
For  the AQoL, EQ5D Utility and EQ5D VAS the scores ordinally decreased as arthritis disability 
increased.  For the SF-36 the results were less certain.  For the PCS, measuring physical health 
status, the scores ordinally decreased as expected.  However, for the MCS, measuring mental 
health status, the mean score for those reporting ‘much difficulty’ on the HAQ was higher than for 
those reporting ‘some difficulty’.   
 
The intervals for the AQoL were even: 24% between the HAQ ‘no difficulty’ and ‘some difficulty’, 
27% between ‘some difficulty’ and ‘much difficulty’ and 27% between ‘much difficulty’ and ‘unable 
to do’.  For the EQ5D Utility they were 24%, 16% and 25% respectively.  The intervals were 17%, 
13% and 16% for the EQ5D VAS, 27%, 22% and 17% for the SF-36 PCS, and 12%, −2% and 
10% for the SF-36 MCS. 

4 Discussion 
This two-stage study, comprising a cross-sectional mail survey of a selected sample of 139 of 
150 current RA patients, and a follow-up of 51 respondents randomly chosen from the base 
cohort, was designed to investigate the validity and reliability of several self-reported measures in 
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arthritis intervention evaluation.  Given the research design, the study was essentially an 
'observational' or 'pre-experimental' design (Colton 1974). 
 
Although a sample of RA patients was identified from computerized records, there may have 
been some selection bias in identifying the sample itself, due to ensuring that a broad spread of 
disease severity was present in the sample for the initial mail-out.  It may also be noted that the 
respondents were all volunteers.  However because the demographic and clinical characteristics 
of the participants are comparable to RA patients in general, this suggests the results may be 
generalisable to RA patients treated in community care in Australia.  There was a spectrum of 
mild, moderate and severe disease as evident by the distribution of scores for both patient global 
impression of current symptom severity and functional status.  The latter was skewed towards 
those with mild to moderate disease again suggesting the respondents may be comparable to 
community-based rheumatology practice.  Patients were receiving usual care and their condition 
was not expected to change over the 2 weeks between the baseline and follow-up data collection, 
but the respondents may have had other treatments unknown to the researchers.  In addition we 
relied upon the integrity of the respondents to self-complete as honestly as possible.  The findings 
are subject to all the associated limitations (Cook and Campbell 1979). 
 
The HAQ proved to be a reliable and valid measure of overall functional status in RA.  It 
performed well in terms of discriminating between respondents, the scores varying as expected 
when calibrated against those on the EQ5D VAS, the SF-36 general health question and the 
reported pain level (Table 3).  The internal consistency of the HAQ was satisfactory at both 
baseline and follow-up, and the test-retest HAQ correlation was excellent (Table 10).  Apart from 
questioning the use of the HAQ in relation to the test-retest kappa for the item “gripping” (Table 
11), our findings were in keeping with the results of previous studies (Fries, Spitz et al. 1980; 
Fries, Spitz et al. 1982; Bombardier, Ware et al. 1986; Buchbinder, Bombardier et al. 1995). 
 
When the HAQ was used as a predictor of HRQoL in terms of overall health status and utility, the 
proportion of explained variance varied  and not entirely in the hypothesized directions.  Given 
the hypothesized model between functional status, overall health status and utility it was 
expected that there would be greater explained variance levels with the more proximal indicators 
(health status) than with the more distal indicators (utility).  The results showed that the proportion 
of explained variance was highest for the AQoL and the SF-36 PCS scale (57% and 54% 
respectively; Table 12).  This would suggest that the functional disutility being identified by the 
HAQ more closely measured physical losses rather than general health or mental health losses 
(as measured by the EQ5D VAS (an assessment of global health) or the SF-36 MCS  (which 
measures mental health).  When the content of the HAQ is examined (Table11), this 
interpretation is consistent: the items are all about physical activities of daily living: dressing, 
rising, eating, walking, hygiene, reaching, gripping and general activities.  There is no compelling 
reason why losses in these areas of a person’s health would necessarily imply their mental health 
or overall global health need be poor (although this may usually be the case). 
 
Regarding the measurement of overall health status among those suffering RA, the two 
instruments used in this study were the EQ5D VAS and the SF-36.  The EQ5D VAS is a single 
item indicator which correlated moderately with the HAQ at baseline; moderate correlations with 
the SF-36 scales were also noted at baseline (Table 8).  The reliability of the EQ5D VAS as 
measured by test-retest was just satisfactory whereas for the SF-36 PCS and MCS it was slightly 
better (Table 10).   The correlation at baseline between the EQ5D VAS and the SF-36 PCS was 
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good, whereas it was moderate for the SF-36 MCS (Table 8).  Regarding the more reliable and 
valid measure, it was thus difficult to choose: on the one hand the EQ5D VAS is a single index, 
whereas the SF-36 summary scales are combinations of measures; on the other hand the EQ5D 
VAS exhibited properties which were almost equivalent to those exhibited by the SF-36 PCS 
scale. 
 
With respect to the two HRQoL utility measures, the EQ5D and the AQoL, both showed evidence 
of internal consistency, although the AQoL Cronbach α was higher suggesting the items were 
more closely related than those in the EQ5D.  This was particularly evident on the retest, where 
the EQ5D Cronbach α was unsatisfactorily low (Table 9).  Regarding the test-retest correlations 
(Table 10), the  performance of the EQ5D utility as measured by this test was unsatisfactory, 
falling below the accepted standards for reliability (Anastasi 1976).  This finding was surprising 
given that the EQ5D comprises just 5 items each with 3 levels whereas the AQoL utility score 
involves 12 items with 4 levels.  Under these circumstances it would be expected that the test-
retest correlations for the EQ5D would be higher than those of the AQoL.  This suggested that the 
AQoL would be the preferred instrument. 
  
Apart from correlation analyses and the basic psychometric tests described above, the construct 
validity of the four generic HRQoL instruments measures was examined based upon the 
argument that as functional status worsened (increase in HAQ score), health status would also 
decline.  This was the case for the AQoL, EQ5D Utility, EQ5D VAS and SF-36 PCS and provides 
prima facie evidence that the AQoL, EQ5D Utility, EQ5D VAS and SF-36 PCS are sufficiently 
discriminating to be used as outcome measures in arthritis programs for capturing patient 
perspectives.  The evidence for the SF-36 MCS is more equivocal: there was evidence of 
inconsistency in the MCS as arthritis disability increased.  The mean score for those reporting 
‘much difficulty’ on the HAQ was higher than for those reporting ‘some difficulty’.  This is 
inconsistent: it seems highly unlikely that those reporting greater difficulty dressing, rising, eating, 
walking, with personal hygiene, reaching, gripping or performing their usual activities would have 
better mental health when compared with those with fewer task difficulties.  
 
Several studies have performed empirical analyses of the EQ5D in RA.  Hurst et al  assessed the 
clinimetric properties of the EQ5D in a sample of RA patients stratified according to functional 
class. They found it valid, responsive to change and sufficiently reliable for group comparisons.  
They also found that some patients with severe longstanding disease had health states that 
attracted utility values below zero, ie. from a societal perspective they were regarded as being in 
states ‘worse than death’ (Hurst, Jobanputra et al. 1994; Hurst, Kind et al. 1997).  Wolfe and 
Hawley investigated the properties of the EQ5D in a postal survey of 1372 rheumatic disease 
patients, including 537 with RA  (Wolfe and Hawley 1997). They described a similar distribution of 
EQ5D utility scores to that found in our study, with particular sparsity between 0.25 and 0.5.  This 
could be attributed to substantial problems in the scaling of individual item responses that force 
scale compression in the mid-ranges.  
 
A study in Sweden by Kobelt et al. examined the correlation between EQ-5D utility values and 
HAQ score in a cross-sectional outpatient survey.  The study showed the mean utility value for 
each of six health states for different levels of RA (defined by intervals of HAQ score) that the 
authors used in their Markov economic model (Kobelt, Eberhardt et al. 1999).  We did not have 
access to the full Kobelt et al. dataset, but as an approximation, we used the midpoint of the HAQ 
score in defining each health state, along with the mean utility value that was associated with that 
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health state.  We performed a simple linear trend/regression analysis on the data and found that 
the equation was: 

SEQ5D = 0.77 + (-0.17*HAQ) 

This crude approximation closely resembles those derived from the correlation between HAQ 
score and the EQ5D and the EQ5D Feeling Thermometer in our own work.  This therefore 
suggests a measure of external validation of our own findings. 
 
The EQ5D has also been assessed in a study assessing the potential implications that utility 
ratings, done by different groups using various elicitation techniques, would have on hypothetical 
cost-utility analyses of interventions for RA (Suarez-Almazor 2000).  In this study, patients’ direct 
utility ratings of their own health using VAS, TTO and SG methods were compared to the indirect 
utility scores calculated from their EQ5D profile, using the same weights as in our study.  The 
EQ5D utility scores were significantly different to and lower than all other evaluations, with TTO 
and SG giving the most similar results.  Peeters et al  examined the validity of utilities derived by 
rating scale and SG, as HRQoL measures in RA in the setting of a clinical trial examining the 
value of recombinant human erythropoietin.  Rating scale utilities were reported to be sensitive to 
change and correlated well with standard disease activity measures as well as changes in these 
measures (Peeters, Jongen-Lavrencic et al. 1999).  
 
In terms of predicting health status, using stepwise regression Hurst et al  showed that EQ5D 
utility values and EQ5D VAS were explained best as a function of pain, disability, disease activity 
and mood (r2 ≈ 70%), although other variables (side-effects, years of education) were required to 
explain the visual analogue scores (Hurst, Kind et al. 1997).  Others have shown that other 
factors such as coping strategies and illness perceptions also contribute to health outcome in RA 
(Scharloo, Kaptein et al. 1999). 

5  Conclusion 
Subject to the limitations associated with ‘pre-experimental’ designs and the small sample size, 
the findings from this study support the validity and reliability of the HAQ as an outcome measure 
for use with rheumatoid arthritis interventions.  The HAQ was found to be sensitive, valid and 
reliable. 
 
Turning to the measures of health status, the EQ5D VAS performed very creditably, although its 
reliability was just satisfactory.  The SF-36 provided some interesting findings.  The PCS scale 
performed very creditably, whereas the MCS scale showed some inconsistencies; it should be 
borne in mind that there is no necessary reason why mental health must be affected by arthritis, 
although it would seem likely there is a relationship.  Given that the SF-36 also provides eight 
sub-scales covering Physical Function, Role Physical, Bodily Pain, Vitality, General Health, Social 
Function, Role Emotion and Mental Health8 it would be the preferred instrument except in those 
situations where brevity was at a premium.  
 
Comparing the clinimetric properties of the two utility measures, the AQoL showed greater 
reliability as measured by test-retest; it possessed higher internal consistency estimates at both 
test and retest; and it was also the more sensitive of the two utility instruments when compared 
with the HAQ.  However because different methods of eliciting and analysing utilities can have 

                                                   
8
  These were not reported in this study due to sampling limitations. 
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substantial implications for economic evaluations of interventions for RA, further research needs 
to be done assessing the validity and reliability of utility measures in RA. 
 
Overall, the results from this study suggest that the measures used can be used with confidence 
as outcome measures in studies of RA.  Given the study limitations, however, this work needs to 
be replicated in a further study.  Ideally, such a study would involve random sampling (for 
generalisability), clinical indicators of severity (to ensure participants covered the spectrum of 
rheumatoid arthritis enabling indicator scores to be mapped against clinical criteria), test-retest on 
a large enough sample (for greater confidence in the reliability estimates), and interview 
completion (for verification). 
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Tables and Figures 
 
 
Table 1  Participant details (n=139)* 
 
 

  Baseline sample  Test-retest sample  All participants Statistics 

  N %  N %  N %  

Gender Male 18 21%  9 18%  27 20%  

 Female 67 79%  40 82%  107 80% χ2 = 0.15, p = 070, NS 

           

Age (years) Mean (sd) 57.7 (12.1)  59.2 (13.1)  58.3 (12.5) F = 0.43, p = 0.51, NS 

 Minimum–Maximum       22–83  

           

Marital status Single 7 8%  6 12%  13 9%  

 Married 60 69%  37 73%  97 70%  

 Divorced/Separated 10 12%  3 6%  13 9%  

 Widowed 10 12%  5 10%  15 11% χ2 = 1.69, p = 0.64, NS 

           

Education level Primary (a) 1 1%  4 8%  5 4%  

 High (a) 49 59%  33 66%  82 62%  

 Tertiary 33 40%  13 26%  46 35% χ2 = 2.61, p = 0.11, NS 

           

Working status Fulltime 24 32%  8 20%  32 28%  

 Parttime 10 13%  4 10%  14 12%  

 Houseworker  (a) 13 13%  15 15%  28 24%  

 Houseworker + help (a) 2 3%  1 3%  3 3%  

 Retired 26 35%  12 30%  38 33% χ2 = 5.63, p = 0.13, NS 

Notes:           

* 

a = 

Some missing values for individual variables 

Categories combined during data analysis due to small numbers 
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Table 2  Participants' health status 
 
 

  Baseline sample  Test-retest sample  All participants Statistics 

  N %  N %  N %  

Health rating (a) Mean (sd) 67.6 (20.1)  69.2 (23.7)  68.2 (21.4) F = 0.16, p = 0.69 (b) 

 Minimum – Maximum       0.0–100.0  

           

Health status (c) Excellent (d) 4 5%  2 4%  6 4%  

 Very good (d) 19 22%  14 28%  33 24%  

 Good 33 38%  18 35%  51 37%  

 Fair (e) 25 29%  33 36%  38 28%  

 Poor (e) 5 6%  4 8%  9 7% χ2 = 0.34, p = 0.84 (f) 

           

Arthritis years Mean (sd) 10.2 (8.8)  10.8 (9.5)  10.4 (9.1) U = 1761.5, p = 0.63 (g) 

 Minimum – Maximum       0.5 – 44.0  

           

Pain suffered (h) Mean (sd) 4.1 (2.8)  3.9 (2.8)  4.1 (2.8) F = 0.42, p = 0.62 (b) 

 Minimum – Maximum       0.0 – 10.0  

           

Assistance None reported 72 81%  41 80%  113 81%  

 Assistance received (i) 17 19%  10 20%  27 19% χ2 < 0.01, p = 0.94 (f)  

Notes:           

a = Visual analog scale (VAS) from the EQ5D.  Scale range: 0.0–100.0 where a higher score indicates better health 

b = ANOVA 

c = Q1 from the SF-36. Scale range shown in table, where a lower score indicates better health 

d = Categories combined during data analysis due to small numbers 

e = Categories combined during data analysis due to small numbers 

f = Chi-square 

g = Mann-Whitney U-test 

h = Q47 from the HAQ; scale range: 0.0 – 10.0 where a higher score indicates greater pain 

i = Refers to help from spouse (8 cases), child (2), friend (1), cleaner/home help (11), child care (1), gardener (1), council 

support (2) and allied health professional (1) 
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Figure 1 Year with arthritis 

 
 
 
Figure 2 HAQ scores 
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Table 3 Baseline HAQ for all respondents by demographic characteristics and health 
status 

 

  HAQ 

  Median IQR 

Statistics (a) 

Gender Male 0.25 0.75  

 Female 0.88 1.13 χ2 = 11.10, p < 0.01* 

     

Age   r = 0.19 (b) p = 0.02, NS 

     

Marital status Single 0.75 0.94  

 Married 0.63 1.00  

 Divorced/Separated 1.50 1.56  

 Widowed 0.63 0.75 χ2 = 4.29, p = 0.23, NS 

     

Education level Primary/High 1.00 125  

 Tertiary 0.50 1.00 χ2 = 2.54, p = 0.11, NS 

     

Working status Fulltime 0.38 1.09  

 Parttime 0.63 0.78  

 Houseworker 0.63 0.88  

 Retired 1.00 1.38 χ2 = 4.55, p = 0.21, NS 

     

Health rating (b)  r = –0.52 p < 0.01* 

     

Health status Excellent/Very good 0.25 0.63  

 Good 0.63 1.13  

 Fair/Poor 1.38 1.25 χ2 = 36.9, p < 0.01* 

     

Arthritis years  r = 0.27 (b) p = 0.02, NS 

     

Pain suffered  r = 0.49 (b) p < 0.01* 

     

Assistance None reported 0.50 0.88  

 Assistance received 1.75 1.13 χ2 = 39.96, p < 0.01* 

Notes:     

 For description of variables see Tables 1 & 2 

a = Kruskal-Wallis 1-Way ANOVA unless otherwise stated 

b = EQ5D VAS;  Pearson correlation 
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Figure 3 EQ5D utility scores 
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Table 4 Baseline EQ5D Utility scores for all respondents by demographic characteristics 
and health status 

 
 

 

  EQ5D 

  Median IQR 

Statistics (a) 

Gender Male 0.76 0.11  

 Female 0.69 0.21 χ2 = 3.84, p = 0.05, NS 

     

Age   r = –0.09 (b) p = 0.32, NS 

     

Marital status Single 0.78 0.16  

 Married 0.69 0.18  

 Divorced/Separated 0.62 0.31  

 Widowed 0.73 0.21 χ2 = 0.02, p = 0.57, NS 

     

Education level Primary/High 0.69 0.21  

 Tertiary 0.69 0.18 χ2 = 0.19, p = 0.67, NS 

     

Working status Fulltime 0.73 0.11  

 Parttime 0.69 0.18  

 Houseworker 0.76 0.26  

 Retired 0.69 0.21 χ2 = 1.94, p = 0.51, NS 

     

Health rating (b)  r = –0.70 p < 0.01* 

     

Health status Excellent/Very good 0.80 0.27  

 Good 0.73 0.11  

 Fair/Poor 0.59 0.27 χ2 = 52.78, p < 0.01* 

     

Arthritis years  r = 0.10 (b) p = 0.29, NS 

     

Pain suffered  r = 0.66 (b) p < 0.01* 

     

Assistance None reported 0.73 0.18  

 Assistance received 0.60 0.38 χ2 = 13.88, p < 0.01* 

Notes:     

 For description of variables see Tables 1 & 2 

a = Kruskal-Wallis 1-Way ANOVA unless otherwise stated 

b = EQ5D VAS; Pearson correlation 
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Figure 4 Patient global assessment of arthritis symptom severity 
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Table 5 Baseline patient global assessment of disease severity for all respondents by 
demographic characteristics and health status 

 
 

  Patient Global 

  Mean sd 

Statistics (a) 

Gender Male 3.6 2.5  

 Female 4.1 2.3 F = 0.96, p = 0.33, NS 

     

Age   r = –0.03 (b) p = 0.69, NS 

     

Marital status Single 4.7 2.5  

 Married 4.1 2.4  

 Divorced/Separated 4.3 2.6  

 Widowed 3.1 1.7 F = 1.22, p = 0.31, NS 

     

Education level Primary/High 4.2 2.4  

 Tertiary 3.8 2.3 F = 0.57, p = 0.45, NS 

     

Working status Fulltime 3.7 2.2  

 Parttime 4.8 2.9  

 Houseworker 3.5 2.1  

 Retired 3.8 2.4 F = 1.09, p = 0.36, NS 

     

Health rating  (b)  r = –0.62 p < 0.01* 

     

Health status Excellent/Very good 2.5 1.9  

 Good 3.6 2.1  

 Fair/Poor 5.8 2.0 F = 31.94, p < 0.01* 

     

Arthritis years  r = 0.14 (b) p = 0.11, NS 

     

Pain suffered  r = 0.73 (b) p < 0.01* 

     

Assistance None reported 3.8 2.3  

 Assistance received 5.2 2.5 F = 7.30, p < 0.01* 

Notes:     

 For description of variables see Tables 1 & 2 

a = ANOVA unless otherwise stated 

b = EQ5D VAS; Pearson correlation 
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Figure 5 AQoL scores 
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Table 6 Baseline AQoL for all respondents by demographic characteristics and health 
status 

 

  AQoL 

  Median IQR 

Statistics (a) 

Gender Male 0.84 0.15  

 Female 0.62 0.38 χ2 = 8.41, p < 0.01* 

     

Age   r = –0.19 (b) p = 0.03, NS 

     

Marital status Single 0.65 0.26  

 Married 0.70 0.38  

 Divorced/Separated 0.46 0.40  

 Widowed 0.71 0.38 χ2 = 3.18, p = 0.36, NS 

     

Education level Primary/High 0.65 0.38  

 Tertiary 0.69 0.34 χ2 = 0.63, p = 0.43, NS  

     

Working status Fulltime 0.78 0.33  

 Parttime 0.84 0.27  

 Houseworker 0.76 0.29  

 Retired 0.67 0.39 χ2 = 2.71, p = 0.44, NS 

     

Health rating (b)  r = 0.72 p < 0.01* 

     

Health status Excellent/Very good 0.87 0.22  

 Good 0.76 0.32  

 Fair/Poor 0.48 0.28 χ2 = 44.98, p < 0.01* 

     

Arthritis years  r = –0.23 (b) p = 0.01* 

     

Pain suffered  r = 0. 56(b) p < 0.01* 

     

Assistance None reported 0.76 0.33  

 Assistance received 0.43 0.26 χ2 = 28.13, p < 0.01* 

Notes:     

 For description of variables see Tables 1 & 2 

a = Kruskal-Wallis 1-Way ANOVA unless otherwise stated 

b = EQ5D VAS; Pearson correlation 
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Figure 6A SF-36 Mental health summary scale 

 
Figure 6B SF-36 Physical health summary scale 
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Table 7 Baseline SF-36 summary scales by demographic characteristics and health status 
 

 

  PCS  MCS 

  Median IQR  Median IQR 

Gender Male 45.3 21.7  55.5 12.6 

 Female 36.7 17.4  51.6 19.8 

  χ2 = 2.27, p = 0.13, NS  χ2 = 2.51, p = 0.11, NS 

       

Age  r = –0.11, p = 0.20, NS  r = 0.03, p = 0.73, NS 

       

Marital status Single 41.9 12.4  53.7 9.1 

 Married 36.5 19.6  53.7 17.7 

 Divorced/Separated 29.5 17.3  48.6 19.0 

 Widowed 44.2 16.5  47.8 15.1 

  χ2 = 4.81, p = 0.19, NS  χ2 = 3.32, p = 0.34, NS 

       

Education level Primary/High 34.6 21.6  52.8 20.0 

 Tertiary 42.2 13.5  50.9 11.1 

  χ2 = 1.27, p = 0.26, NS  χ2 = 0.26, p = 0.61, NS 

       

Working status Fulltime 40.7 18.4  52.2 12.3 

 Parttime 36.9 20.0  55.6 18.9 

 Houseworker 42.3 16.4  53.1 15.1 

 Retired 37.7 20.3  48.8 18.6 

  χ2 = 2.98, p = 0.40, NS  χ2 = 3.43, p = 0.33, NS 

       

Health rating (a)  r = 0.68, p < 0.01*  r = 0.43, p < 0.01* 

       

Health status Excellent/Very good 47.4 11.2  55.6 12.2 

 Good 40.6 15.2  54.5 11.5 

 Fair/Poor 28.0 8.5  41.4 17.8 

  χ2 = 60.98, p < 0.01*  χ2 = 24.06, p < 0.01* 

       

Arthritis years  r = –0.23, p = 0.01*  r = 0.02, p = 0.83, NS 

       

Pain suffered  r = –0.64, p < 0.01*  r = –0.26, p < 0.01* 

       

Assistance None reported 40.7 18.6  52.7 16.7 

 Assistance received 27.0 13.3  48.1 22.6 

  χ2 = 21.37, p < 0.01*  χ2 =1.01, p = 0.32, NS 

Notes:       

 For a description of the variables, see Tables 1 & 2 

 Statistics are Kruskal-Wallis 1-way ANOVA unless otherwise stated 

a = EQ5D VAS; Pearson correlation 
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Table 8 Correlations between the instruments at baseline 
 

 

 Patient Global AQoL EQ5D Utility EQ5D VAS HAQ SF-36:MCS 

AQoL −0.55*      

EQ5D Utility −0.73* +0.68*     

EQ5D VAS −0.62* +0.72* +0.70*    

HAQ +0.50* −0.76* −0.60* −0.52*   

SF-36: MCS −0.29* +0.42* +0.35* +0.43* −0.29*  

SF-36: PCS −0.62* +0.72* +0.62* +0.68* −0.74* +0.12, NS 

Notes:       

* =  Significant correlation, p < 0.01 

 N. cases: 139 

 Pearson correlations 
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Figure 7A HAQ vs. AQoL 

Figure 7B HAQ vs. EQ5D Utility 
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Figure 7C HAQ vs. EQ5D VAS 
 

Figure 7D HAQ vs. SF-36: PCS 
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Figure 7E HAQ vs. SF-36: MCS 

 
 
 

HAQ weighted score

3.02.52.01.51.0.50.0-.5

A
S

FM
E

N
T

70

60

50

40

30

20

10



 
 
 

 
 
 
Functional Status and Health-related Quality of Life Assessment 
in Patients with Rheumatoid Arthritis     36 

 
Table 9 Internal consistency as a measure of reliability 
 
 

 

 Cronbach αα 

 

N. scales in 

instrument 

(a) 
Baseline Retest 

Patient Global 1 N/A N/A 

AQoL 4 0.71 0.61 

EQ5D 5 (c) 0.67 0.54 

EQ5D VAS 1 N/A N/A 

HAQ 8 0.92 0.90 

SF-36: MCS 8 0.36 0.38 

SF-36: PCS 8 0.45 0.47 

Notes:    

 All instruments employ additive models, except for 

the AQoL which has a multiplicative model 

a =  For each instrument, Cronbach α assessed by 

examination of weighted sub-scales (i.e. 

components, dimensions, scales or values as 

specified by the instrument developers) 

c =  Based on the five weighted items 
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Table 10 Baseline and retest correlations 
 

 

  Baseline 

  Patient  Global AQoL EQ5D EQ5D VAS HAQ SF-36: 

MCS 

SF-36: 

PCS 

Retest Patient Global 0.66       

 AQoL  0.87      

 EQ5D   0.74     

 EQ VAS    0.81    

 HAQ     0.93   

 SF-36:MCS      0.87  

 SF-36:PCS       0.86 

Notes:         

 N. cases: 51, data missing from 1 case 

 Time between administrations: 2 weeks 

 Spearman correlations; in all cases p<0.01. 
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Figure 8A Test-retest scatterplot: patient global 
 

 
 
Figure 8B Test-retest scatterplot: AQoL 
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Figure 8C Test-retest scatterplot: EQ5D Utility 

 
Figure 8D Test-retest scatterplot: EQ5D VAS 
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Figure 8E Test-retest scatterplot: HAQ 

 
Figure 8F Test-retest scatterplot: SF-36 PCS 
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Figure 8G Test-retest scatterplot: SF-36: MCS 
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Table 11 The HAQ questionnaire data 

 
  All participants:  Test-retest sample  
  baseline  Test (baseline)  Re-test Statistics 
  N %  N %  N %  
Dressing No problem 65 49%  23 52%  22 50% 
 Some difficulty 36 27%  12 27%  12 27% 
 Much difficulty/Assisted 28 21%  6 14%  5 11% Agreement: 93% (a)
 Unable to do alone 5 4%  4 9%  4 9% k = 0.89, p < 0.01* (b)
          
Rising No problem 71 54%  19 46%  23 56% 
 Some difficulty 40 30%  17 42%  14 34% 
 Much difficulty/Assisted 21 16%  5 12%  4 10% Agreement: 88%
 Unable to do alone 0 0%  0 0%  0 0% k = 0.79, p < 0.01*
          
Eating No problem 63 47%  20 47%  23 54% 
 Some difficulty 38 28%  12 28%  10 23% 
 Much difficulty/Assisted 21 16%  8 19%  8 19% Agreement: 79%
 Unable to do alone 12 9%  3 7%  2 5% k = 0.68, p < 0.01* 
          
Walking No problem 83 61%  29 62%  31 66% 
 Some difficulty 36 26%  12 26%  10 21% 
 Much difficulty/Assisted 13 10%  4 9%  5 11% Agreement: 89%
 Unable to do alone 5 4%  2 4%  1 2% k = 0.80, p < 0.01*
          
Hygiene No problem 66 47%  20 40%  21 42% 
 Some difficulty 23 16%  13 26%  12 24% 
 Much difficulty/Assisted 22 16%  8 16%  5 10% Agreement: 78%
 Unable to do alone 25 18%  9 18%  12 24% k = 0.69, p < 0.01*
          
Reaching No problem 55 41%  16 33%  17 35% 
 Some difficulty 24 18%  11 22%  13 27% 
 Much difficulty/Assisted 34 26%  13 27%  9 18% Agreement: 73%
 Unable to do alone 20 15%  9 18%  10 20% k = 0.64, p < 0.01*
          
Gripping No problem 40 30%  11 23%  13 28% 
 Some difficulty 15 11%  4 9%  4 9% 
 Much difficulty/Assisted 72 54%  31 66%  29 62% Agreement: 77%
 Unable to do alone 6 5%  1 2%  1 2% k = 0.55, p < 0.01*
          
Activities No problem 55 41%  21 43%  21 43% 
 Some difficulty 35 26%  14 29%  11 22% 
 Much difficulty/Assisted 28 21%  7 14%  9 18% Agreement: 80%
 Unable to do alone 15 11%  7 14%  8 16% k = 0.71, p < 0.01* 
          
HAQ score Median  

(IQR) 
   0.75 

(0.25–1.38) 
 0.94 

(0.25–1.28) 
z = –1.44, p = 0.15, NS

 (c)

Notes:           
a  = Agreement refers to the percentage of cases obtaining the same score at baseline and retest 
b =  Kappa 
c =  Wilcoxon Matched-Pairs Signed-Ranks Test 
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Table 12 Validation of the AQoL, EQ5D and SF-36 by levels of arthritis disability 
(HAQ recoded) 

 

 

  HAQ levels (a) Statistics (b) 

  No  

difficulty 

Some 

difficulty 

Much 

difficulty 

Unable  

to do 

 

N. cases  66 41 19 11  

       

AQoL Utility 

scores 

0.79  

(0.14) 

0.60  

(0.17) 

0.44  

(0.17) 

0.32  

(0.21) 

F = 46.54, df = 3;132, p < 0.01* 

       

EQ5D Utility 

scores 

0.82  

(0.17) 

0.62  

(0.21) 

0.52  

(0.23) 

0.39  

(0.34) 

F = 21.60, df = 3;133, p < 0.01* 

       

EQ5D  VAS 

scores 

77.92 

(19.75) 

64.67 

(16.81) 

56.16 

(18.55) 

47.00 

(21.95) 

F = 13.78, df = 3,134, p < 0.01* 

       

SF-36 PCS (c) 45.99 

(9.18) 

34.48 

(8.49) 

26.78 

(7.88) 

22.25 

(6.09) 

F = 42.81, df = 3;127, p < 0.01* 

       

 MCS (d) 52.89 

(8.06) 

46.80 

(11.72) 

47.93 

(11.92) 

43.27 

(11.14) 

F = 4.85, df = 3;127, p < 0.01* 

Notes:       

 Values in cells are means and standard deviations 

a =  HAQ recoded into equal intervals:  

0.00−0.74 = No difficulty, 0.75−1.49 = Some difficulty, 1.50−2.24 = Much difficulty, and 2.25−3.00 = Unable to do. 

b =  ANOVA 

c =  PCS: Physical health summary scale 

d =  MCS: Mental health summary scale 

 
 
 
 
 
 
 


