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Quality of Life Assessment a Comparison of Four 
Questionnaires for Measuring Improvements after 

Total Hip Replacement 
M. B O R S T L A P ,  J . L .  Z A N T ,  R . M .  V A N  S O E S B E R G E N ,  J . K .  V A N  D E R  K O R S T  

Summary Three experimental questionnaires were compared with the Influ- 
ence of Rheumatic Diseases on Health and Lifestyle (IRGL) questionnaire, a Dutch 
version of the Arthritis Impact Measurement Scales. Sixty-two patients with os- 
teoarthritis (OA) and 35 patients with rheumatoid arthritis (RA), all of whom un- 
derwent hip arthroplasty, completed the study. 
Results showed that visual analogue scales for pain, stiffness, fatigue, and anxiety 
were strongly correlated with a number of the IRGL scales. 
Patient preference scales were sensitive to change and provided additional infor- 
mation on aspects of the patients' quality of life (QOL) that were felt to be impor- 
tant by the patients themselves. The questionnaire on performance in various roles 
in life was insensitive to change. 
In existing questionnaires,  there is an attempt to represent the concept of QOL in 
terms of its most important aspects. Such realizations of the concept of QOL are 
not entirely suitable for application in clinical trials. The IRGL is overly complex, 
and its sometimes comprehensive scales do not deal with the possible effects of 
treatment. Neither of these properties is conducive to sensitivity to change. Visual 
analogue scales reduce the complexity. A simpler representation of QOL that can 
evaluate aspects relevant to treatment is recommended. 

Key words Total Hip, AIMS, Visual Analogue Scales, Rheumatoid Arthritis, 
Osteoarthritis 

I N T R O D U C T I O N  

There  is a growing interest in quality of life (QOL) as 
a measure of outcome (1,2). Gener ic  QOL question- 
naires, such as the Sickness Impact  Profile (SIP), the 
Nottingham Health Profile (NHP),  and the McMaster  
Health Index Questionnaire (MHIQ),  were developed 
to put this concept into effect (3-5). These are appropri- 
ate for comparing or discriminating among populations 
with different diseases (6). There have, for example, been 
comparative studies of patients with rheumatoid arthri- 
tis (RA), with either other  chronic diseases or healthy 
subjects (7,8). It has also been recommended that the 
concept of QOL be used to evaluate the effects of treat- 
ments in clinical research (9). Generic  QOL instruments 
may, however, fail to take important  aspects of particu- 
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lar diseases into account. For patients suffering from 
rheumatic diseases, for example, pain requires addition- 
al attention (10). QOL measurements that deal with spe- 
cific diseases or disease groups, such as the Arthritis Im- 
pact Measurements  Scales (AIMS) for rheumatic dis- 
eases, have been developed to meet  such needs (11). 
Feinstein, however, has drawn attention to certain po- 
tential problems with these instruments (12). They fail 
to take patients' individual preferences into account and 
are susceptible to unsatisfactory application. The latter 
is due in part to their complexity. 

The multi-dimensional IRGL (Influence of Rheumat-  
ic Diseases on Heal th  and Lifestyle), a Dutch version of 
the AIMS, has been used to investigate the effects of to- 
tal hip replacement on QOL (13). The dimensions mea- 
sured are of general importance, but there is no oppor- 
tunity for patients to indicate which elements are of par- 
ticular importance to their own QOL. These may not 
even be included in the questionnaire as it stands. As- 
pects of QOL, such as important aims or effects of treat- 
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ment, may be missing or go unrecognized in the com- 
prehensive scales of the IRGL questionnaire. With these 
difficulties in mind, we put forward the following ques- 
tions. 

Firstly, how informative are relatively simple visual an- 
alogue scales (VAS) for pain, stiffness, fatigue, and ten- 
sion/anxiety in comparison to the IRGL? These four scales 
were chosen, because they assess the most commonly re- 
ported complaints of patients with rheumatic diseases 
(14). Secondly, how informative are questionnaires con- 
cerning individual patient preferences? We chose the 
MACTAR (McMaster Toronto Arthritis) to measure pa- 
tient preferences (15). We also investigated the applica- 
bility of patient performance in several roles in life (16) 
as a representation of QOL. 

PATIENTS AND METHODS 

From April 1989 to September 1990, patients from 7 
hospitals who had osteoarthritis (OA) or RA and were 
waiting for a first total hip replacement were enrolled in 
the study. Each of them was examined at home four times 
by the same observer (MB). The first of these visits took 
place two weeks before the operation; the follow-up vis- 
its, 3, 6 and 12 months after the operation. 
At each visit, 4 questionnaires were completed: 

the IRGL, a multi-dimensional instrument (13). On 
the basis of the study of Liang et al. comparing five 
health status instruments for arthritis research and on 
the basis that only one of these was available as a reli- 
able and validated Dutch version, we have chosen for 
the IRGL, a Dutch version of the AIMS (13, 27). 
Physical well-being is assessed by questions regard- 
ing mobility, self-care, and pain; psychological well- 
being or mood: by anxiety, depression, and cheerful- 
ness. Social well-being is subdivided in social network 
indices (number of friends and number of contacts in 
neighbourhood) and social support scales (potential 
support, actual support, and mutual visits). In addi- 
tion, an impact scale assesses the influence of rheu- 
matic diseases on various areas of daily life. 
VAS for pain, stiffness, fatigue, and tension/anxiety, 
measured from 0 to 10. The lower the score, the more 
favourable the patient's condition. 
MACTAR (15): patients were asked to name 5 pref- 
erences, i.e. activities or functions which they most 
hope will improve after the operation. Tugwell sug- 
gested that a similar instrument that used VAS for 
scoring would be even more sensitive. We have fol- 
lowed Tugwell's suggestion and evaluated preferen- 
ces on an l l -point  VAS scale before and 12 months 

after the operation. The scores were reduced to a sin- 
gle patient preference score according to the method 
of Tugwell (16). 
the Groningen Social Roles Questionnaire, in which 
the patient evaluates the fulfillment of 8 roles (17), in 
self-care, in daily activities in the home, as a partner, 
as a parent, as a member of the extended family, as a 
citizen, as a friend and neighbour, and at work. Pa- 
tients estimated their performance on 11-point visual 
analogue scales. 

Statistics 

To compare the informativeness of the VAS with that 
of the IRGL, we drew up a correlation table and carried 
out a factor analysis. The latter was used to investigate 
the conceptual relationships between the VAS and IRGL. 
The analyses require a normal distribution. Where this 
condition was not fulfilled, the variables were normal- 
ized by taking their natural logarithm (18). 

To appraise the patient preference questionnaire, non- 
parametric methods were used to analyze results pre- 
and postoperatively (19). 

RESULTS 

Sixty-two OA patients and 35 RA patients completed 
the study. The characteristics of the participating pa- 
tients are described in detail (20). The RA patients had 
an average age of 61 years; the OA patients were on av- 
erage nearly 9 years older. The two groups were compa- 
rable with respect to marital status and education. Eighty- 
four percent of the OA group, but only 66% of the RA 
group, consisted of women. Mean disease duration in the 
RA group was 10.2 years. Rheumatoid factor was posi- 
tive in 74% of the RA patients; erosions were found in 
91%; and 86% were assigned to Steinbrocker class III 
or IV. 

Comparison of VAS with IRGL 

IRGL: Pain and mobility scores improved significant- 
ly in both OA and RA groups following total hip replace- 
ment. The OA patients' mood also improved significant- 
ly, while the RA group showed only a favourable ten- 
dency in this respect. The impact of OA had almost dis- 
appeared, but the impact of RA was scarcely diminished. 
Arthroplasty had no effect on the social dimension in ei- 
ther group (20). 

Visual Analogue Scales: Before surgical intervention, 
the two groups gave their symptoms nearly identical scores 
(Table I). Afterwards, the scores indicated more marked 
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lilble I: Visual analogue scales, representing 'main complaints' of the rheumatic diseases, on l l-point scales, statistics Friedman test. 

()A (n-62) Pre- operative 3 months 6 months 12 months 

mean SD mean SD mean SD mean SD p 

Pain 6.3_+2.5 3.6_+2.7 3.4_+2.7 3.2_+2.7 < .0001 

Stiffness 6.6-2.3 3.9_+2.6 3 .9-  2.6 3.6_+ 2.9 < .0001 

I:atigue 6.2 _+ 2.6 4.0 _+ 2.6 4.4 -4- 3.0 4.0 -+ 2.9 .0001 

Anxiety 4.8-+3.1 3.1_+2.6 3.1_+2.5 3.1_+2.9 .001 

RA (n=35) Pre- operative 3 months 6 months 12 months 
mean SD mean SD mean SD mean SD p 

Pain 6.3 _+ 2.2 4.5 _+ 2.5 4.0_+ 2.4 4.0 + 2.6 .01 

Stiffness 6.5-+ 2.2 4.5-+2.5 4.0-+ 2.5 3.9_+ 2.8 .0007 

Fatigue 5.8_+2.5 5.1_+2.7 4.6_+2.5 4.7_+2.9 .30 

Anxiety 4.5_+2.6 2.8_+2.0 3.2_+2.7 3.4-+2.7 .28 

q~able If: Conelations between [RGL scales and the four visual analogue 
scales, in which scores o f  the OA and RA patients were combined. 
* =p <. 01, ** =p <. 001 

Table III: Factor analysis after varimax rotation on 1RGL scales and four 
VAS scales, in which scores of  the OA and RA patients were combined. 
Only loadings greater than 0.50 are shown. 

VAS Pain Stiffness Fatigue Anxiety Factor Factor Factor Factor Factor Factor 
1 2 3 4 5 6 

IRGL 
Mobility -.04 -.13 -.33* -.13 VAS: 

Self care -. 16 .02 -. 16 -.24 Pain 
Pain .69** .49"* .31" .31" Stiffness 

Anxiety .01 .07 .35"* .47"* Fatigue 
Depression -.09 -.02 .08 .20 Anxiety 

Cheerful mood .17 -.21 -.17 -.33"* IRGL: 
# Neighbours -.04 .11 .06 -.00 Mobility 

# Friends .05 .16 -.05 -.01 Self care 

Potential support .39** .14 .03 .11 Pain 
Actual support .04 -.01 -.03 -.02 Anxiety 
Mutual visits .10 .10 -.07 .04 Depress ion 
Impact .19 .16 .47** .06 Cheerful mood 

# Friends 

improvement in the OA group; patients achieved a favour- # Neighbours 

able level in that group one year after the operation. Potential support 
There was significant improvement in the scores for each Actual visits 
of the four items in the OA group, but only for pain and Mutual visits 

stiffness in the RA group. Impact 

The scores of all four VAS scales had normal distribu- 
tions. The distributions for the depression scale, num- 
ber of friends, and number of neighbours were skewed 
to the right with skewness > 1. The skewness of these 
variables was reduced to less than 1.0, the margin re- 
quired for Pearson correlations and the subsequent fac- 
tor analysis, by taking their natural logarithms (18). 

There were several significant correlations between 
IRGL scales and VAS scales (Table II). The IRGL pain 
scale correlated with each of the VAS scales. The stron- 
gest of these correlations was 0.69 with the VAS pain 
scale. The IRGL anxiety scale correlated with the VAS 
fatigue and anxiety scales. Fatigue was significantly cor- 
related with the IRGL mobility and pain scales and also 
with the IRGL anxiety and disease impact scales. The 
VAS anxiety scale was significantly associated with anx- 
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iety, cheerfulness, and pain scales of the IRGL. The IRGL 
potential support scale and VAS pain scale were also cor- 
related. 

Factor analysis was performed on the variables of the 
IRGL and VAS, and 6 factors with values greater than 1 
were identified. These accounted for approximately 70% 
of the total variance (Table Ill) .  The two pain scales had 
their greatest loading on the first factor. The loading of 
VAS stiffness on the first factor was 0.59. VAS anxiety 
and the IRGL moods, depression, cheerfulness, and anx- 
iety, had their loading on the second factor. The fatigue 
VAS scale, together with the IRGL mobility and impact 
scales formed an 'activities undermining' factor. Fac- 
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Table V: Life roles questionnaire. Statistical analysis: Friedman nonparametric analysis, @ achieved statistical significance (p < =0.01). 

OA Pre-oper 3 months 6 months 12 months 
Mean SD Mean SD Mean SD Mean SD p 

Self care 7.9 • 2.1 8.1 • 2.5 8.3 • 2.0 8.9 -+ 1.7 .30 

Daily activities at home 5.9 • 3.0 6.3 • 3.0 7.4 • 2.4 7.5 -+ 2.8 .08 

Being a member of the 7.3 • 2.7 8.1 • 2.5 7.9 • 1.8 8.5 • 1.6 .54 
family 

Being a partner 5.3 • 3.7 6.4 _+ 3.8 6.4 • 3.7 7.1 • 3.6 .65 

Being a parent 7.0 • 3.5 7.8 • 3.1 7.6 • 2.7 8.7 • 2.0 .49 

Being a citizen 6.0 • 3.0 6.3 • 2.6 6.7 • 2.1 7.1 • 2.3 .35 

Relationships with friends 5.7 • 2.7 6.6 • 2.2 7.0 • 2.0 7.5 • 2.2 .02 
and neighbours 

Work @ 4.4 • 2.8 5.3 • 2.8 6.0 • 2.7 6.5 • 2.5 .001 

RA Pre-oper 3 months 6 months 12 months 
Mean SD Mean SD Mean SD Mean SD p 

Self care 6.8 - 2.8 7.8 --- 2.2 7.7 • 1.8 7.6 -+ 2.6 .52 

Daily activities at home 6.1 • 2.8 6.7 • 2.3 7.2 • 1.9 6.8 • 2.3 .26 

Being a member  of the 6.6 • 2.2 7.4 • 1.8 7.9 • 1.9 7.9 _+ 1.5 .04 
family 

Being partner 5.3 • 3.7 5.3 -+ 3.8 8.1 - 1.5 7.6 - 1.5 .09 

Being a parent 7.0 + 3.4 7.2 • 2.9 8.3 - 2.0 7.9 --- 2.1 .19 

Being a citizen 5.5 - 2.3 6.1 - 2.4 6.2 --- 2.5 5.9 - 2.1 .47 

Relationships with friends 5.8 • 2.6 6.5 • 2.1 7.0 • 1.8 6.7 • 2.1 .10 
and neighbours 

Work @ 3.5 • 2.8 5.6 • 2.6 5.1 • 2.8 4.8 • 2.8 .01 

Table IV: Individual preferences. Wilcoxon sign rank test. 

Pre-operative 12 months 
Mean SD Mean SD p 

P re fOA 2.1 2.1 6.8 3.0 <.0001 
(n=62) 

P r e fRA 2.2 1.9 6.2 3.0 <.0001 
(n=35) 

OA group was continuous during the year following the 
operation, while in the RA group the values appeared 
to decline from 6 months postoperatively. However, the 
only significant improvement in role fulfillment in ei- 
ther group was in the work role. In view of the patients' 
ages, 'work' was apparently interpreted as 'obligatory 
tasks'. 

tots 3 (social contacts), 5 (feeling of dependence) and 6 
(actual social support) were formed from IRGL scales 
o n l y .  

Appraisal of the individual patient preferences ques- 
tionnaire OA and RA patients indicated personal pref- 
erences that were for the most part related to their phys- 
ical and social functioning. The items showed consider- 
able uniformity across the two groups and are actually 
represented in the IRGL. Nearly all patients included al- 
leviation of pain and improvement in walking among 
their preferences. The corresponding scores demonstrat- 
ed a considerable resemblance between the OA and RA 
groups (Table IV). In both, the mean preference value 
shifted significantly from approximately 2 preoperative- 
ly to more than 6 one year after the operation. 

Both OA and RA groups showed a favourable tenden- 
cy in all roles in life (Table V). The improvement in the 

DISCUSSION 

It did not appear practicable to operationalize QOL 
as 'performance in various roles in life at the level of in- 
dividual preference', owing to the low sensitivity of the 
latter. It has also been argued that items for therapy eval- 
uation should not be made so vague or general that they 
present clinicians with difficulties of interpretation (21). 

The difference between the pre- and postoperative val- 
ues for individual preferences is great in both OA and 
RA groups. There was, thus, a marked improvement in 
issues that were of momentary importance to the pa- 
tients' QOL. The value of this measurement does not lie 
in the number of issues with which the IRGL is supple- 
mented, but in the stress placed on the items that the pa- 
tients themselves feel to be relevant. In a study by Tug- 
well, however, more than 30% of these items were not 
included in either the MHIQ or the Lee Functional In- 
dex (functional index in rheumatoid arthritis) (17). 
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Simpler measures would be easier to interpret and could 
increase the clinical utility of existing QOL question- 
naires (22). Huskisson stated that visual analogue scales 
provide a reliable method of measuring pain severity 
(23). In this study, pain scale of the VAS correlated strong- 
ly with that of the IRGL and, therefore, appears to be a 
valid alternative. The IRGL anxiety scale had a fairly 
high correlation with that of the VAS. The impact di- 
mension of the IRGL, which indicates the amount of re- 
striction that patients with rheumatic diseases find in 
performing certain activities in various areas of life, was 
associated with the VAS fatigue scale. 

Remarkably, VAS stiffness did not have a highly neg- 
ative correlation with IRGL mobility, but appeared to 
reflect pain. A reduction in the complexity of the IRGL 
might be achieved by replacing the appropriate IRGL 
scales with our VAS scales and adding further VAS scales 
as necessary to cover all relevant IRGL scales. 

Another disadvantage that we have encountered in in- 
struments like the IRGL is the presence of scales that 
are irrelevant to the evaluation of hip joint surgery (20). 
In the present study, patients were unable to see any con- 
nection between questions about the numbers of their 
neighbours or friends and the surgical intervention. In 
our study, the social dimension did not appear to re- 
spond to therapy, whereas specific social items listed 
among the patient preferences improved markedly. 

Other studies have brought out more aspects of the 
QOL of RA patients: internal control over disease, feel- 
ings of isolation, feelings of dependence, feelings of be- 

ing understood by medical attendants or others, and in- 
come (14, 24, 25). Any one of these items could be of in- 
terest in the appropriate setting. One noteworthy result 
of our factor analysis is that the factor formed by low mo- 
bility, low self care, high depression, and high potential 
support appears to reflect feelings of dependence. 

Despite complexity, and absence of specific patient 
preferences, the QOL questionnaire used here has 
brought important changes in nonsomatic dimensions to 
light (20). Certain adaptations of and additions to the 
IRGL could be recommended. The use of VAS scales de- 
creases complexity and so facilitates interpretation. It is 
useful to include items and register patient preferences. 
This has been done in the new version of the AIMS, 
AIMS 2 (26). 
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