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Realtive importance of functions
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Objectives: To evaluate the relative importance of the twenty functions assessed by patients to produce the Health Assessment Questionnaire's Disability Index (HAQ-DI).

Methods: A systematic sample of 242 rheumatoid arthritis patients was drawn. Altogether 179 subjects returned acceptably filled questionnaire including perceived rheumatoid arthritis status in the 20 functions comprising the HAQ-DI. A separate complementary questionnaire was sent to 80 randomly chosen subjects. They were asked to estimate how important each of the same twenty items were in their everyday life by using the VAS method. Completely answered complementary questionnaires were returned by 66 (88%) of the subsample.

Results: The relative importance of the functions assessed varied considerably. Men assessed the highest importance to the ability to walk outdoors on flat ground and women to dressing themselves, getting in and out of bed and washing and drying their body. For both genders the least important function was the ability to take a tub bath. The importance of all other functions except taking a tub bath were positively highly significantly correlated with the importance of each of the other functions. Factor analyses with one factor model showed high loadings on most functions, with the exception of 'Take a tub bath'. The two factor model formed one factor with loadings concentrating slightly more on 'lower extremity' and another on 'upper extremity'.

Conclusions: Assessment of RA patients' functional status would benefit from further development of measures by giving relative weights from patients' perspective to those functional abilities which are used for index computations.

Introduction

Severity of rheumatoid arthritis is commonly studied by using numbers of painful or swollen joints [START_REF] Pinals | Preliminary criteria for clinical remission in rheumatoid arthritis[END_REF], severity of pain [START_REF] Huskisson | Measurement of pain[END_REF], global health indices [START_REF] Smedstad | Correlates of patients' global assessment of arthritis impact. A 2-year study of 216 patients with RA[END_REF], and by assessing clinical disease activity [START_REF] Van Der Heijde | Judging disease activity in clinical practice in rheumatoid arthritis: first step in the development of a disease activity score[END_REF][START_REF] Van Der Heijde | Development of a disease activity score based on judgment in clinical practice by rheumatologists[END_REF][START_REF] Prevoo | Validity and reliability of joint indices. A longitudinal study in patients with recent onset rheumatoid arthritis[END_REF] or functional ability [START_REF] Fries | Measurement of patient outcome in arthritis[END_REF][START_REF] Bruce | The Health Assessment Questionnaire (HAQ)[END_REF].

The most commonly used index to measure the functional ability and its limitations among RA patients has been Health Assessment Questionnaire Disability Index (HAQ-DI) [START_REF] Fries | Measurement of patient outcome in arthritis[END_REF][START_REF] Bruce | The Health Assessment Questionnaire (HAQ)[END_REF]. It comprises 20 functions which form eight domains [START_REF] Fries | Measurement of patient outcome in arthritis[END_REF]. A modified form of HAQ (MHAQ) was published by Pincus et al. in 1983 [9], where the number of functions was limited to eight, one question from each of the eight domains. However, both in the original HAQ-DI and in the MHAQ the selection of functions and their descriptions were based on professionals' intuitive choice [START_REF] Fries | Measurement of patient outcome in arthritis[END_REF][START_REF] Pincus | Assessment of patient satisfaction in activities of daily living using a modified Stanford health assessment questionnaire[END_REF][START_REF] Wolfe | Which HAQ is best? A comparison of the HAQ, MHAQ and RA-HAQ, a difficult 8 item HAQ (DHAQ), and a rescored 20 item HAQ (HAQ20): Analyses in 2491 rheumatoid arthritis patients following Leflunomide initaiation[END_REF]. Later studies have shown that disability items spontaneously generated by patients are different from those chosen by rheumatology health professionals [START_REF] Tugwell | The MACTAR patient preference functional priority approach for assessing improvement in physical disability in clinical trials in rheumatoid arthritis[END_REF][START_REF] Hewlett | Values for function in rheumatoid arthritis: patients, professionals, and public[END_REF][START_REF] Carr | Rheumatology outcomes: The patient's perspective[END_REF][START_REF] Verhoeven | Validity of the MACTAR questionnaire as a functional index in a rheumatoid arthritis clinical trial[END_REF][START_REF] Tuominen | Perceived functional disabilities among rheumatoid arthritis patients[END_REF]. The use of patient preferences has been suggested to supplement professionally chosen indicators [START_REF] Tuominen | Perceived functional disabilities among rheumatoid arthritis patients[END_REF][START_REF] Kvien | Patient perspective in outcome assesmentsperceptions or something else[END_REF].

The many functions measured to produce the overall index figures representing the patients' functional status are given equal weight in most index computations [START_REF] Fries | Measurement of patient outcome in arthritis[END_REF][START_REF] Bruce | The Health Assessment Questionnaire (HAQ)[END_REF][START_REF] Pincus | Assessment of patient satisfaction in activities of daily living using a modified Stanford health assessment questionnaire[END_REF][START_REF] Wolfe | Which HAQ is best? A comparison of the HAQ, MHAQ and RA-HAQ, a difficult 8 item HAQ (DHAQ), and a rescored 20 item HAQ (HAQ20): Analyses in 2491 rheumatoid arthritis patients following Leflunomide initaiation[END_REF][START_REF] Tugwell | The MACTAR patient preference functional priority approach for assessing improvement in physical disability in clinical trials in rheumatoid arthritis[END_REF][START_REF] Hewlett | Values for function in rheumatoid arthritis: patients, professionals, and public[END_REF][START_REF] Kvien | Patient perspective in outcome assesmentsperceptions or something else[END_REF]. Although the use of equal weight makes the index figure computation easier, there is no scientific evidence to support the underlying idea that all the functions are equally important when determining a patient's functional status. This holds both for clinical assessment by health professionals and for patient perception.

The Aim

The aim of this study was to evaluate the relative importance of the twenty functions assessed by patients to produce the Health Assessment Questionnaire's Disability Index. The ethical committee of the Hospital District of Southwest Finland had approved the study, and the sampled subjects received a written description of the sampling, study purposes as well as the planned use and storage of the information they were to provide. This was followed by a description of the subject's rights according to the Helsinki declaration. The participating subjects were asked to give their written informed consent and written permission to collect data from their patient registers.

Material and methods

A

In the first phase all 242 subjects were sent a questionnaire form, including the above mentioned descriptions and permissions, together with a prepaid return envelope. Before the actual study questions, example questions with answering models were presented to make the answering task easier. The first part of the study questions covered socio-economic background. For this study the following socio-economic variables were formed: age in years, gender, number of persons in the same household analysed as living alone or with someone, level of income calculated as household disposable monthly income per person in the household, and retirement status.

After these general well being and experience of pain in general during the last week were asked by using 10 centimetre long double anchored Visual Analog Scales (VAS), with endpoints from worst possible (0) to best possible (100). The patient's assessments of numbers of swollen and painful joints were solicited.

Following questions dealt with the twenty items included to calculate the HAQ disability index. The subject was asked to estimate her/his ability to perform the given function during the last week using the 10 centimetre long double anchored VAS, with endpoints from 'could not at all' (0) to 'could without any problems' (100). The Finnish version of HAQ Disability Index has some expressions which differ from the American version. Instead of asking the ability to shampoo ones hair, the Finnish version asks the ability to wash ones hair. Opening a new milk cartoon is replaced by asking the ability to prepare ones own food, and doing chores such as vacuuming or yardwork is replaced by simply asking the ability to vacuum.

Altogether 179 subjects returned acceptably filled questionnaires (73.9%). Detailed descriptions of sampling and the final sample characteristics have been reported earlier [START_REF] Tuominen | Perceived functional disabilities among rheumatoid arthritis patients[END_REF]. A separate systematic sample of 80 subjects was drawn from the respondents and a separate complementary questionnaire was sent to them. In this questionnaire the subjects were asked to estimate how important each of the same twenty items were in their everyday life. The estimates were solicited by using the 10 centimetre long double anchored VAS with endpoints from 'extremely unimportant' (0) to 'extremely important' (100). Completely answered complementary questionnaires were returned by 66 (88%) of the subsample.

The distributions of the perceived importance scores were skewed to the left, with the exception of taking a tub bath which was skewed to the right. The Mann-Whitney U-test was used to compare the difference in perceived importance of the functions between genders. The Wilcoxon Signed Rank test was used to estimate the differences between importance scores. The associations between continuous variables were ascertained with Spearman's rank correlation coefficients.

Exploratory factor analyses were performed for perceived importance functions with the maximum likelihood estimation method and oblimin-rotation. The correlation matrix used in factor analysis was computed using Spearman correlations coefficients due to skewed distributions. Statistical analyses were done using SPSS version 16.0 (SPSS Inc., Chicago, Illinois) and SAS Systems for Windows, release 9.1 (SAS Institute Inc., Cary, NC). P-values less than 0.05 were considered statistically significant.

Results

Overall, the relative importance of the functions assessed varied considerably. The subjects' socioeconomic background, general well-being and experience of pain or joint swelling did not affect the perceived importance. Men assessed the highest importance to the ability to walk outdoors on flat ground (97.0) and women to dressing themselves, getting in and out of bed and washing and drying their body (95.0). The least important function was the ability to take a tub bath both among men (6.5) and women (4.0). The differences between sexes were small (NS). (Table 1)

In seven out of the eight domains used for computing the traditional HAQ, the most important function was the one which had been selected for MHAQ to represent that domain. However, in the Hygiene domain the difference in importance between the most important function 'Getting on and off the toilet' and the one chosen for MHAQ 'Wash and dry your body' was unsubstantial (Table 1).

Perceived importance varied more between subjects than within subjects. Those who expressed higher importance in one function, usually considered also other functions important. The importance of all other functions except taking a tub bath were positively highly significantly (p<0.01) correlated (r= 0.324 -0.878) with the importance of each of the other functions. Also subjects' perceived functional status varied considerably and a significant (p<0.05) positive correlation between perceived importance and functional ability of the same functions were observed only in cutting ones own meat (r= 0.257), vacuuming (r= 0.276) and getting in and out of a car (r= 0.271).

Factor analyses with one factor model showed high loadings on most functions, with the exception of 'Take a tub bath', which had a very low loading. The two factor model formed one factor with loadings concentrating slightly more on 'lower extremity' and another on 'upper extremity'.

However, the two-factor solution did not provide a unique solution, because five functions loaded (loadings > 0.30) on both factors. Forcing more than two factors into the models did not provide any additional information. When evaluating the factor loadings within the eight domains forming the HAQ-DI score, practically all eight domains included more than one function with high loadings. However, the highest loadings within the domains were constantly observed for those eight functions which represent each domain in MHAQ computations except the difference in the Hygiene domain (Table 2).

Discussion

The Hospital District of Southwest Finland provides health care services for approximately 460 000 people residing in the area. It is assumed that the sampled patients are not selected, but the sample includes patients with varying lengths of disease history and in varying stages of RA at same proportions as in the RA patient population treated by rheumatologists [START_REF] Tuominen | Perceived functional disabilities among rheumatoid arthritis patients[END_REF]. However, one should be cautious when generalising the findings of this study to all RA patients. Although the participation rate can be considered good, our final sample size is small and patients with the mildest disease course were underrepresented. If the sample had been restricted to either more or less severe cases or those who had suffered from RA shorter or longer periods of time, the findings may have been different. Activities or functional abilities which are considered important in the early stages of disease may become less relevant as the pattern of disease changes [START_REF] Carr | Rheumatology outcomes: The patient's perspective[END_REF].

The observed variation in importance scores between the twenty functions included in HAD -DI implies that the functions have an inconsistent role in the RA patient's everyday life. If an overall measure of patients' functional ability is calculated by using equal weights for all functions, as is the case in e.g. HAQ and MHAQ [START_REF] Fries | Measurement of patient outcome in arthritis[END_REF][START_REF] Pincus | Assessment of patient satisfaction in activities of daily living using a modified Stanford health assessment questionnaire[END_REF], the index figures do not necessarily represent the burden RA causes to the patients. With a small sample of 25 inpatients with relatively severe disease status Hewlett et al. showed that HAQ items do not have universal value [START_REF] Tugwell | The MACTAR patient preference functional priority approach for assessing improvement in physical disability in clinical trials in rheumatoid arthritis[END_REF], which was corroborated by the present study findings. However, the present study finding that 'Taking a tub bath' was considered significantly less important than all other functions, was different from the earlier study, where none of the twenty functions were deemed unimportant [START_REF] Tugwell | The MACTAR patient preference functional priority approach for assessing improvement in physical disability in clinical trials in rheumatoid arthritis[END_REF]. One reason for this may be the difference in patients' disease status, or the fact that during the last decades tub baths have become more and more rare in Finland.

For MHAQ, Pincus et al. chose intuitively one function from each HAQ-DI domain, instead of the worst ability out of two or three functions used in the original index [START_REF] Pincus | Assessment of patient satisfaction in activities of daily living using a modified Stanford health assessment questionnaire[END_REF]. Present study findings support the choice they made intuitively earlier. Using 'Wash and dry your body' instead of 'Get on and off the toilet' probably does not limit the coverage of functions in MHAQ as movements included in sitting are included in 'Get in and out of bed' and 'Get in and out of car'. In an earlier study, RA patients with more severe disease status ranked practically the same functions as the most important ones within each of the eight domains [START_REF] Tugwell | The MACTAR patient preference functional priority approach for assessing improvement in physical disability in clinical trials in rheumatoid arthritis[END_REF], further validating the selection of Pincus et al. [START_REF] Pincus | Assessment of patient satisfaction in activities of daily living using a modified Stanford health assessment questionnaire[END_REF].

Factor analyses formed one distinct factor with high loadings in very different functions. These loadings did not accumulate to any particular HAQ domain, but all domains included functions with high loadings. One interpretation for this could be that most of the functions included in the original HAQ and all those in MHAQ are important components of RA patients' well-being. All eight functions intuitively chosen for MHAQ from the original list of twenty functions for HAQ-DI had high factor loadings. This may be considered as a further indication of rheumatology health professionals' success in their selection process [START_REF] Pincus | Assessment of patient satisfaction in activities of daily living using a modified Stanford health assessment questionnaire[END_REF]. On the other hand, development of the Recent-Onset Arthritis Disability (ROAD) questionnaire showed that soliciting the important functional items from health professionals with varying clinical backgrounds and variety of patients also produced an item pool of much wider variety [START_REF] Salaffi | Development of a functional disability measurement tool to asses early arthritis: the Recent-Onset Arthritis Disability (Road9 questionnaire[END_REF].

Functions related to movements of lower extremities have been suggested to play an important role in RA patients' disability [START_REF] Pincus | Further development of a physical function scale on a multidimensional health assessment questionnaire for standard care of patients with rheumatoid arthritis[END_REF][START_REF] Mason | The rapid assessment of disease activity in rheumatology (radar) questionnaire. Validity and[END_REF]. However, the ROAD questionnaire development suggested that upper extremity functions explain most of the variance. One reason for their contradictory finding may be the final selection of the items they used [START_REF] Salaffi | Development of a functional disability measurement tool to asses early arthritis: the Recent-Onset Arthritis Disability (Road9 questionnaire[END_REF]20]. In the present study, the roles of upper and lower extremities were distinguished as entities, as movements related to these activities had high loadings in factor analysis. Overall, the factor loadings may suggest that reduced locomotor activities of the extremities and large body movements are more important than fine movements of the upper extremity.

Perceived importance of the functions was only weakly related to the corresponding perceived functional ability. If the level of disability and perceived importance were strongly correlated, then the level of importance of a function could be considered as a proxy for the level of disability. The variations in these relationships indicate that subjects who experienced higher disability in some function were not necessarily those who considered that function important. Perceived importance was not directed by level of disability, which supports the idea that the assessments quantify independently the relative importance of the functions. However, this is somewhat in contradiction with the earlier suggestion that patient preferences for improvement in health may be an alternative for the assessment of important patient outcomes [START_REF] Kvien | Patient perspective in outcome assesmentsperceptions or something else[END_REF]. The patient's contribution to assessment of health status and treatment outcomes, as well as the magnitude of their role requires further experimentation [21].

Present study findings corroborate the view that assessment of RA patients' functional status would benefit from further development of measures by giving relative weights from patients' perspective to those functional abilities which are used for index computations. sensitivity to change of a patient self-reported measure of joint count and clinical status. 

  systematic sampling from the patient registers of the Hospital District of Southwest Finland was done. From ten consecutive calendar months (March-December 2006) the first twenty patients with diagnose M05.8 (Arthritis Rheumatoides seropositiva) and ten patients who had been diagnosed as having M06.0 (Arthritis Rheumatoides seronegativa) formed the basic sample. The proportions of seropositive and seronegative patients was known to be approximately 2:1. The patient registers include RA patients treated by rheumatologists of Turku University Hospital. The patients with the mildest disease course are mostly treated in primary health care and are thus underrepresented in our sample. Anticipated number of patients with these diagnoses were not available for each calendar month, and the final sample comprised 242 patients, 59.3% with M05.8 diagnosis.
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Table 1 .Table

 1 Median values with Interquartile ranges (IQR) for the perceived importance of the functions frequently asked from RA patients to estimate their functional ability by sex 93.0 75.5-97.8 93.0 74.5-98.0 93.0 76.3-98.0 Turn faucets on and off 92.0 84.8-99.0 93.0 66.5-98.0 93.0 79.3-98.0 P H

Table 1

 1 The function representing the domain in MHAQ by Pincus et al.(9) H = The function ranked highest in the domain by Hewlett et al.[START_REF] Tugwell | The MACTAR patient preference functional priority approach for assessing improvement in physical disability in clinical trials in rheumatoid arthritis[END_REF] 

	. continued				
	ACTIVITIES				
	Run errands and shop	91.5 64.5-98.8	87.0 58.5-96.5	88.5 62.0-97.8	H
	Get in and out of a car	94.5 73.8-98.8	90.0 60.5-97.5	93.0 67.8-98.0 P	
	Vacuum	85.5 54.0-97.5	65.0 45.0-96.0	70.5 45.0-95.8	
	P =				

Table 2 .

 2 Factor loadings of the relative importance scores based on Spearman's rank correlations

	One factor model	Two factor model
		Factor 1	Factor 2

Table 2 .

 2 continued P = The function representing the domain in MHAQ by Pincus et al.(9) H = The function ranked highest in the domain by Hewlett et al.[START_REF] Tugwell | The MACTAR patient preference functional priority approach for assessing improvement in physical disability in clinical trials in rheumatoid arthritis[END_REF] 
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