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ABSTRACT

Objectives We conducted the cross-cultural adaptation and validation of the Leeds Satisfaction

Questionnaire (LSQ) for patients with rheumatoid arthritis (RA) in Korea.

Methods The adaptation of the LSQ from English into Korean was based on guidelines for cross-cultural

adaptation for self-report measures. Patients with RA were recruited from an outpatient clinic of a

university hospital in South Korea. Validation of the Korean-LSQ with Rasch models was carried out

using WINSTEPS. Model fit was determined by Infit and Outfit statistics (>0.50 and <1.50), including

the separation index (> 2.00) and reliability index (> 0.80).

Results The dataset comprised 125 patients, (82.4 % female), with median (IQR) age 49.0 (37-57) years,

and disease duration of 2.5 (1.2-3.8) years. The total and subscale scores of the Korean-LSQ

demonstrated excellent or good test-retest reliability (0.88 for total, 0.71-0.82 for subscales), and items in

the scale also revealed a high internal consistency (0=0.93). The six subscales of the Korean-LSQ were

found to have a good fit to the Rasch model and good reliability (Person separation index = 2.63 and

reliability index = 0.87; item separation index = 37.03 and reliability index > 0.99). In addition, the

unidimensionality of the scale was confirmed by the principal component analysis based on the Rasch

residuals.

Conclusion Fit to the Rasch model confirmed that the construct validity, reliability, and

unidimensionality of the LSQ were preserved following the adaptation into Korean. The Korean-LSQ is a

valid and reliable tool for measuring satisfaction with care in Korean patients with RA.
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INTRODUCTION

The target of treatment for patients with rheumatoid arthritis (RA) is to achieve the remission or low

disease activity state (1, 2). However, approximately 12% and 38% of patients with RA do not achieve

remission according to disease activity indices, solely because of a patient global assessment (PGA) score

>1, despite having no signs of significant inflammation (3, 4). A recent proposal has suggested that the

management of RA should be guided by a dual treat-to-target strategy (dual T2T): the control of

inflammation (biological remission), and the control of disease impact (symptom remission) (5). In

addition, patient satisfaction is an important indicator of quality of care (6). Satisfaction with care is a

predictor of (or associated with) functional status, overall well-being, and future health-related behaviours

in various chronic diseases (7-9). Patient satisfaction has also been a predictor of increased adherence to

treatment, which is associated with active and engaged self-management of long-term conditions (10, 11).

Increased patient satisfaction improves patients’ management of RA because patients are more likely to

be able and willing to actively self-manage their health conditions (12). Therefore, increased satisfaction

can support patients to feel more able to take responsibility for their health and can benefit from

associated improved health outcomes (13). Patient satisfaction can also fluctuate based on health

conditions, including differences in patient satisfaction based on the number of health conditions patients

live with (14). Patient satisfaction is therefore a key outcome of interest to improve quality of life in

people with RA.

Care-related factors associated with higher patient satisfaction in patients with RA include being treated



with respect and having their feelings respected, having medical issues explained clearly, and being able

to access the clinic easily in person or via telephone (15). Patient satisfaction is also associated with

patients being able to access their preferred mode of contact with clinics, telehealth options that are easy

to use and options for support that reduce travel time (16). However, patient satisfaction with these

factors also differed between health conditions, suggesting the need for condition-specific ways of

capturing patient satisfaction.

There are challenges in measuring patients’ satisfaction with their care. Qualitative research methods can

offer the opportunity to generate rich data about how satisfied patients are with their care. However,

exploring patient satisfaction this way is resource heavy and does not allow for reliable comparison

between patients or over time. Therefore, understanding patient satisfaction using a questionnaire can

provide a means to inform person-centred care and service improvements. Moreover, a questionnaire for

assessing patient satisfaction with care for patients with RA in Korea is needed.

The Leeds Satisfaction Questionnaire (LSQ) (17) is a patient-completed questionnaire designed to

measure satisfaction among patients attending a rheumatology outpatient clinic. It was developed in the

United Kingdom and comprises 45 items grouped into six subscales: general satisfaction, information,

empathy, technical competence, attitude, access, and continuity. This study aimed to undertake a cross-

cultural adaptation of the LSQ into Korean, and validate the Korean-LSQ in patients with RA. The LSQ

was selected as the most appropriate measure for this study because it was originally developed with

patients with RA (17, 18). It has demonstrable validity and reliability including responsiveness in



randomised controlled trials in people with RA (18-21) and other rheumatic conditions (22, 23). The LSQ

has also been successfully translated into other different languages demonstrating cross-cultural validity

(19, 24) therefore setting this tool apart from other measures of patient satisfaction.

METHODS

Study design and population

This was a cross-sectional study involving cross-cultural adaptation of the LSQ into Korean, followed by

a survey to validate the adapted tool with Rasch models.

Leeds Satisfaction Questionnaire

The LSQ is a patient reported outcome (PRO) questionnaire developed to measure satisfaction among

patients attending an outpatient rheumatology clinic (17). The patients’ response for their level of

agreement was based on 45 questions, with responses on a scale between 1 (strongly agree) and 5

(strongly disagree). As mentioned above, the LSQ consists of six subscales The scores were entered in the

appropriate boxes on the analysis sheet, under columns A, B, C, and so on (Supplementary Table 1). This

automatically sorted the statement into the correct groups. If the box contains an ‘r’, it indicates that the

score must be re-coded. This provided a score out of 5 for each subscale. Scores above 3 indicated

satisfaction, and below 3 signified dissatisfaction. The mean results for each subscale were then combined

to provide a total measure of overall satisfaction. It takes about 15 minutes for the patient to complete.



Cross-cultural adaptation

The cross-cultural adaptation of LSQ into Korean was performed with standardised guidelines of PRO

measures suggested by Beaton et al. (25) The forward translation from English into Korean was

performed by two independent translators. A third unbiased person held a meeting to discuss translation

differences, and one combined version was produced together with a report documenting the process and

how issues were resolved. Back-translation was performed by two bilingual back-translators whose

mother tongue was English and blinded to the original version. This was a process of validity checking to

ensure the translated version accurately reflected the item content of the original version. The expert

committee reviewed all the versions and components of the questionnaire and all translated versions,

discussing discrepancies raised in previous stages, and a consensus was reached on all items. The pre-

final version of the Korean LSQ was produced for field testing. The field test of the adapted Korean LSQ

included 30 patients recruited from the rheumatology outpatient clinic at a university hospital in Korea.

These 30 patients completed the Korean LSQ and were asked what they thought was meant by each

questionnaire item and provided their response.

Study population

Patients were recruited from the rheumatology outpatient clinic at a university hospital in Korea in person.

All consented patients were included consecutively in the study. The inclusion criteria were as follows:



e Korean patients with RA diagnosed according to the 1987 ACR and the 2010 ACR/EULAR

classification criteria for subjects (26, 27);

e 18 years of age or older;

e  Willingness to complete the questionnaire.

The exclusion criterion was a diagnosis of an additional rheumatic disease.

Cross-cultural validation

Participants then completed the final translated version of the Korean-LSQ. Patient demographic data

such as age, gender, educational background, and self-reported disease duration were also collected. Upon

agreement, we asked patients to reply by mail after completing the same questionnaire two weeks after

the first survey to estimate test-retest reliability.

Ethical consideration

This study was approved by the Institutional Review Board of Hanyang University Hospital (HYUN

2015-07-026-001). All patients provided informed consent.

Statistical analyses

Descriptive statistics were summarised using measures of central tendency (median) and interquartile



range (IQR) for continuous data and frequencies (%) were for categorical data. The internal consistency

reliability (ICR) is assessed by estimating the Cronbach’s alpha (o) to measure inter-relatedness of the

items. A value of a greater than 0.7 is considered an acceptable ICR among items (28). Test-retest

reliability was assessed using intra-class correlation coefficients (ICC) based on patient completion of the

questionnaire 3-5 days apart (29).

Testing validity with Rasch models

Rasch model provides formal representation of fundamental measurement (30); therefore when data

from questionnaire are shown to fit to the model, it implies they have a criterion-related construct validity

(31), objectivity (32), reliability (33) and statistical sufficiency (34). Rasch analysis comprised three

phases: 1) initial testing of all individual 45 items for fit to the Rasch model, 2) testing each subscale for

fit to the Rasch model, and 3) final testing of the overall scale, using subscale scores as ‘testlets’ for fit to

the Rasch model. .

To assess unidimensionality, principal component analysis (PCA) of Rasch item residuals was used to

examine if the Rasch model explains at least 40% of the variance while the eigenvalue of the first residual

factor does not exceed 3 (35). The fit of the observed data to the Rasch model was assessed by the mean-

square (MnSq) of infit and outfit (36, 37). Infit focused on the difference between the observed and

expected response for items with difficulty level near a persons’ ability level. Outfit includes the

differences for all items, irrespective of how far the item difficulty is from the ability of the person (30).

An item MnSq fit statistic of the range from 0.5 to 1.5 is an acceptable fit to the Rasch model (38, 39).
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Positive and high values (> 0.3) of point-measure (PtMea) correlation indicated that the items were

working in the same direction to measure a single basic construct (40). In the Rasch model analysis, a

reliability index above 0.8 and 0.9 and equivalently, a separation index larger than 2 and 3, were

considered good and excellent respectively (40).

After performing PCA to examine the unidimensionality of the subscales, the local independence was

assessed in each subscale (40, 41). Generally, standardised Rasch residual correlation values greater than

0.7 indicate local dependency between items because they indicate that more than 50% of the variance is

shared between items (42). Following the fit to the model and reliability tests, differential item

functioning (DIF) analysis was carried out to examine the invariance of measurement in each subscale.

DIF logit scores were compared for each item between males and females using the Welch t-test (43). In

further analysis of each subscale, the Rasch rating scale functioning was analysed to examine the

appropriateness of the 5-point rating scale of Korean-LSQ.

General data analyses were conducted using the R software version 3.4.2 (R Foundation for Statistical

Computing, Vienna, Austria), and the Rasch model analysis, which was carried out using the Rasch

computer program WINSTEPS version 3.91.1 (http://www.winsteps.com/winsteps.htm). All tests were

two-sided, and p-values less than 0.05 indicated statistical significance.

RESULTS

Cross-cultural adaptation
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Issues regarding translation included ambiguity, inexactness of certain concepts, or idiomatic expressions.

For example, patients who participated in field tests had difficulty figuring out whom they were referring

to as ‘they’ or ‘the person | see in the clinic’. Those two terms were then replaced with ‘my physician’

because, in Korean medical services, the person the patient sees in the outpatient clinic is usually the

physician. All issues and resolutions are described in Supplementary Table 2.

Baseline characteristics of patients

Patients with RA (n = 125) from an outpatient clinic in a tertiary referral hospital who completed the

Korean-LSQ were included. Their clinical and demographic characteristics are presented in Table 1. The

median age was 49 years, and 103 (82.4%) were women. The median disease duration of RA was two and

a half years, and the median education duration was 12 years. Among 125 patients, 15 (12%) were treated

with biologic disease-modifying anti-rheumatic drugs (- DMARDs). Of the patients who completed the

first survey, 107 (85.6%) completesthe second survey two weeks later.

Descriptive statistics of Korean-LSQ and its ICR

Descriptive statistics of each scale and total scores were given using a five-number summary (min, Qu,

median, Qs, max) (Table 2). The median (IQR) of the Korean-LSQ total scores was 3.81 (3.51-4.09). The

median satisfaction score was lowest (3.50) in ‘access and continuity’, while highest (4.25) in ‘technical

competence’. Since the ceiling and floor effects were observed in the range of 0-10%, they were

12



considered negligible.

In terms of ICR, the overall Cronbach’s alpha of the Korean-LSQ was 0.94, which supported an

acceptable ICR among items. Cronbach’s alpha in each subscale ranged from 0.67 to 0.84, except for

general satisfaction (a0 = 0.58) involving 3 items only. After removing the 3 items, the overall Cronbach’s

alpha decreased to 0.92, supporting an acceptable ICR also. ICC of the total scores was 0.89 and of the

corresponding subscales ranged from 0.71 to 0.82, demonstrating an excellent or good test-retest

reliability between the two measures (Table 2).

Cross-cultural validation in patients with RA using the Rasch model

Initial testing of the individual 45 items for fit with Rasch model

Supplementary Table 3 presents the results of the individual item fit and domain fit statistics. Most

individual items (40 of the 45) displayed an acceptable fit to the model. Five items deviating from the

model with infit and outfit > 1.50 were:

Item 1: They don t seem to listen to anything I tell them during my consultation

Item 2: [ feel that I'm in good hands when I come to the clinic

Item 10: Visiting the clinic is not a stressful occasion.

Item 28: | am encouraged to ask questions about my arthritis.

Item 44: | see the same person nearly every time | come to clinic.

In addition, the person separation index of 4.14 indicated that the Korean-LSQ items separated the 125

13



participants into 5 to 6 statistically distinct satisfaction levels, suggesting the patient's well-differentiated

satisfaction levels. Person reliability (0.94) confirmed the high reliability of the Korean-LSQ items. Item

separation and reliability indices were estimated as 6.52 and 0.98, respectively, supporting that the item's

discrimination power is excellent (Supplementary Table 3).

Testing of each subscale for fit with the Rasch model

Following initial analysis for all 45 items, Rasch PCA on item residuals was conducted in each subscale

of Koren-LSQ. Most subscales satisfied the criterion of unidimensionality (explained variance: 41.4-

58.3%, eigenvalue of 1st residual factor: 1.39-2.17) except ‘Technical competence’ (explained variance:

38.6%, eigenvalue of 1st residual factor: 1.88). (Table 3). Any evidence of local dependence was not

observed in other subdomains except ‘General satisfaction’ with a magnitude of standardised Rasch

residual correlations around 0.7: Item 5 with Items 37 and 13 (-0.72 and -0.68, respectively)

(Supplementary Table 4).

Five items deviating from the model with both infit and outfit MnSq greater than 1.50 in the initial

analysis were still out of range for infit or outfit MnSq in the analysis of each subscale (Table 4): Item 28

in ‘Information,” Item 10 in ‘Empathy,” Item 2 in ‘Technical competence,” Item 1 in ‘Attitude,” Item 44 in

‘Access & continuity.” These all items produced acceptable PtMea correlations greater than 0.3 in the

analysis of each subscale.

Next, in each subscale, DIF logit scores are compared for each item between groups of males and

14



females. As a result, most subscales showed that all items in the scale had no DIF in the patient's

satisfaction level except two items among 45 items; Item 34: Prescriptions for new tablets are given

without any explanation. (p = 0.003) in ‘Information’ and Item 41: Sometimes the person | see in clinic is

too busy to spend enough time with me. (p = 0.010) in ‘Attitude’ (Supplementary Table 5).

Finally, Rasch rating scale functioning analysis in each subscale revealed that most distributions of the

observed frequencies were negatively skewed; only 2-5% of the patients in the first category, while 28-

48% of the patients in the fourth category and 21-43% of patients in the fifth category. In all subscales,

outfit MnSq of each rating category was less than 2.0 except the first category. Disordering of thresholds

(structural calibration) was detected in three subscales (‘Information,” ‘Technical competence,” and

‘Attitude’) where the threshold of ‘not sure’ is reversed with an adjacent category ‘agree’ or ‘disagree.’

However, collapsing adjacent categories is viewed as unnecessary because the average measure of each

rating category increases as the rating value increases (Supplementary Table 6).

Testing the overall scale using domain scores (testlets)

Following Rasch analysis in each subscale, the overall scale utilizing subscale scores (testlets) was shown

to fit the Rasch model. PCA based on the residuals revealed that the Rasch testlet model explained 71.5%

of the variance, and the first contrast explained 8.4 9.1% of the variance (eigenvalue = 1.92 1.95), thereby

supporting a robust unidimensional nature of the Korean-LSQ (Table 3). Infit and outfit MnSq values

were 0.66 to 1.49 and 0.66 to 1.45, respectively, suggesting an acceptable model fit. PtMea correlations

15



were between 0.79 to 0.84, supporting an acceptable fit to the Rasch testlet model. In addition, the person

separation index of 9.91 indicated that the Korean-LSQ items separated the 125 participants into 13 or 14

strata, indicating the patient's well-differentiated satisfaction levels. Person reliability (0.99) confirmed

the high reliability of the Korean-LSQ subscales. Item separation and reliability indices were estimated as

2.91 and 0.98, respectively, supporting high confidence in the item's discrimination power (Table 4).

DISCUSSION

This study generated a valid version of the LSQ to assess the satisfaction with care in patients with RA in

South Korea. In the first analysis, five Items (out of 45) exhibited lack of fit to the model with infit and

outfit > 1.50. However, when the LSQ was analysed as a 6-subscale questionnaire, it displayed good fit to

the model.

Current treatment recommendations for RA include shared decisions between patients and

rheumatologists as an overarching principle (1, 2). In terms of shared decision-making process,

satisfaction with care is important as it is likely to be associated with adherence to treatments and self-

management activities (44). Recent studies have shown that satisfaction with care and adherence to

treatment were highly associated with likelihood of achieving low disease activity or remission (37). Also,

patient satisfaction has been shown to be associated with tapering glucocorticoids in patient with RA(45).

The Korean LSQ would help to assess different aspects of satisfaction with care in patients with RA.

Tools for assessing different aspects of patient satisfaction are scarce and different studies assess patients’

satisfaction differently, some asking only one or two questions.

16



The Korean-LSQ is a valid and reliable tool for measuring satisfaction with care among Korean patients

with RA; however, this study has several limitations. First, the study population is not a random sample,

so selection bias cannot be ruled out. However, to reduce the bias, all consented patients were included

consecutively in the study according to the inclusion and exclusion criteria. Second, not all individual

items did fit well, but subscales (as ‘testlets’) of the Korean-LSQ supported an acceptable fit to the Rasch

model. Rasch PCA based on subscale also revealed a robust unidimensional nature of the Korean-LSQ.

Third, only internal validity and test-retest reliability were assessed in this study. External validity, for

example, comparisons with other outcomes, would have added another confidence level. Finally,

satisfaction may depend on the patient's cultural background. The Korean-LSQ was adapted to the Korean

language and culture in the process of cross-cultural adaptation. However, some issues in cross-cultural

adaptation process were due to differences in the style of formulating questionnaire items in English and

Korean. In Korean, the passive voice is infrequently used and discouraged because of the uncertainty of

the doer. The expert committee discussed and solved the problems by finding Korean equivalents that

would be comprehensible and accurate from a medical perspective (Supplementary Table 2).

Our study was based on the standardised guidelines for cross-cultural adaptation of PRO measures (46).

Furthermore, several tests of validity and reliability were conducted to ensure robust conclusions. Finally,

a valid Korean-LSQ that could assess the patients’ satisfaction of Korean patients with RA was

successfully generated. This will be a useful tool to understand RA patients’ satisfaction around aspects of

their care, and to evaluate outcomes in clinical studies.
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In conclusion, a thorough validation process has established the Korean-LSQ as a valid and reliable tool.

Therefore, the test provides an accurate measure of patient satisfaction on care for Korean patients with

RA. This tool can help to assess patients’ satisfaction in clinical practice.

18



REFERENCES

1. Fraenkel L, Bathon JM, England BR, St Clair EW, Arayssi T, Carandang
K, et al. 2021 American College of Rheumatology Guideline for the Treatment
of Rheumatoid Arthritis. Arthritis Care Res (Hoboken). 2021;73(7):924-309.

2. Smolen JS, Landewé RBM, Bijlsma JWJ, Burmester GR, Dougados M,
Kerschbaumer A, et al. EULAR recommendations for the management of rheuma
toid arthritis with synthetic and biological disease-modifying antirheumatic drugs:
2019 update. Annals of the Rheumatic Diseases. 2020;79(6):685-99.

3. Ferreira RJO, Dougados M, Kirwan JR, Duarte C, de Wit M, Soubrier
M, et al. Drivers of patient global assessment in patients with rheumatoid arthriti
s who are close to remission: an analysis of 1588 patients. Rheumatology. 2017;
56(9):1573-8.

4. Ferreira RJO, Duarte C, Ndosi M, de Wit M, Gossec L, da Silva JAP. S
uppressing Inflammation in Rheumatoid Arthritis: Does Patient Global Assessment
Blur the Target? A Practice-Based Call for a Paradigm Change. Arthritis Care

& Research. 2018;70(3):369-78.

5. Ferreira RJO, Ndosi M, de Wit M, Santos EJF, Duarte C, Jacobs JWG,
et al. Dual target strategy: a proposal to mitigate the risk of overtreatment and e
nhance patient satisfaction in rheumatoid arthritis. Annals of the Rheumatic Disea
ses. 2019;78(10):e109-e.

6. Valentine N, Darby C, Bonsel GJ. Which aspects of non-clinical quality
of care are most important? Results from WHO's general population surveys of "
health systems responsiveness” in 41 countries. Social science & medicine (1982)
. 2008;66(9):1939-50.

7. Barry MJ, Edgman-Levitan S. Shared decision making—the pinnacle of p
atient-centered care. New England Journal of Medicine. 2012;366(9):780-1.

8. Langebeek N, Gisolf EH, Reiss P, Vervoort SC, Hafsteinsdottir TB, Richt
er C, et al. Predictors and correlates of adherence to combination antiretroviral th
erapy (ART) for chronic HIV infection: a meta-analysis. BMC medicine. 2014;12
:142.

19



9. Chou PL, Rau KM, Yu TW, Huang TL, Sun JL, Wang SY, et al. Patient
-clinician relationship seems to affect adherence to analgesic use in cancer patien
ts: a cross sectional study in a Taiwanese population. International journal for qu
ality in health care : journal of the International Society for Quality in Health C
are. 2017;29(7):935-40.

10. Fuertes JN, Anand P, Haggerty G, Kestenbaum M, Rosenblum GC. The
Physician—Patient Working Alliance and Patient Psychological Attachment, Adhere
nce, Outcome Expectations, and Satisfaction in a Sample of Rheumatology Patien
ts. Behavioral Medicine. 2015;41(2):60-8.

11. Graffigna G, Barello S, Bonanomi A. The role of Patient Health Engage
ment Model (PHE-model) in affecting patient activation and medication adherence
. A structural equation model. PLoS One. 2017;12(6):e0179865.

12. Mosen DM, Schmittdiel J, Hibbard J, Sobel D, Remmers C, Bellows J. |
s Patient Activation Associated With Outcomes of Care for Adults With Chronic
Conditions? The Journal of Ambulatory Care Management. 2007;30(1):21-9.

13. Hibbard J, Greene J. What The Evidence Shows About Patient Activation
. Better Health Outcomes And Care Experiences; Fewer Data On Costs. Health
Affairs. 2013;32(2):207-14.

14. Carlin CS, Christianson JB, Keenan P, Finch M. Chronic Illness and Pati
ent Satisfaction. Health Services Research. 2012;47(6):2250-72.

15. Bidaut-Russell M, Gabriel SE, Scott CG, Zinsmeister AR, Luthra HS, Ya
wn B. Determinants of patient satisfaction in chronic illness. Arthritis Care & Re
search. 2002;47(5):494-500.

16. Kruse CS, Krowski N, Rodriguez B, Tran L, Vela J, Brooks M. Teleheal
th and patient satisfaction: a systematic review and narrative analysis. BMJ Open
. 2017;7(8):2016242.

17. Hill J, Bird H, Hopkins R, Lawton C, Wright V. Survey of satisfaction
with care in a rheumatology outpatient clinic. Annals of the rheumatic diseases.
1992;51(2):195-7.

20



18. Hill J. Patient satisfaction in a nurse-led rheumatology clinic. Journal of
Advanced Nursing. 1997;25(2):347-54.

19. Koksvik HS, Hagen KB, Rgdevand E, Mowinckel P, Kvien TK, Zangi H
A. Patient satisfaction with nursing consultations in a rheumatology outpatient cli
nic: a 21-month randomised controlled trial in patients with inflammatory arthriti
des. Ann Rheum Dis. 2013;72(6):836-43.

20. Ndosi M, Lewis M, Hale C, Quinn H, Ryan S, Emery P, et al. The outc
ome and cost-effectiveness of nurse-led care in people with rheumatoid arthritis:
a multicentre randomised controlled trial. Annals of the Rheumatic Diseases. 201
4;73(11):1975-82.

21. Hill J, Thorpe R, Bird H. Outcomes for patients with RA: a rheumatolog
y nurse practitioner clinic compared to standard outpatient care. Musculoskeletal
Care. 2003;1(1):5-20.

22. Hill J, Lewis M, Bird H. Do OA patients gain additional benefit from ca
re from a clinical nurse specialist?--a randomized clinical trial. Rheumatology (O
xford). 2009;48(6):658-64.

23. Holgyen PK, Stensdotter AK. Patients with spondyloarthritis are equally s
atisfied with follow-up by physiotherapist and rheumatologist. Musculoskeletal Ca
re. 2018;16(3):388-97.

24, Takamura S, Shinoda K, Taki H. Satisfaction of outpatients with rheumat
oid arthritis and related factors. Clin Rheumatol Rel Res. 2020;32:21-9.

25. Beaton D, Bombardier C, Guillemin F, Ferraz M. Recommendations for t
he Cross-Cultural Adaptation of the DASH & QuickDASH Outcome Measures C
ontributors to this Document2007.

26. Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham Il CO
, et al. 2010 rheumatoid arthritis classification criteria: an American College of
Rheumatology/European League Against Rheumatism collaborative initiative. Arthr
itis & rheumatism. 2010;62(9):2569-81.

21



217. Arnett FC, Edworthy SM, Bloch DA, Mcshane DJ, Fries JF, Cooper NS,
et al. The American Rheumatism Association 1987 revised criteria for the classi
fication of rheumatoid arthritis. Arthritis & Rheumatism: Official Journal of the
American College of Rheumatology. 1988;31(3):315-24.

28. Hays RD, Anderson R, Revicki D. Psychometric considerations in evaluat
ing health-related quality of life measures. Qual Life Res. 1993;2(6):441-9.

29. Cicchetti DV. Guidelines, criteria, and rules of thumb for evaluating norm
ed and standardized assessment instruments in psychology. Psychological Assessm
ent. 1994;6(4):284-90.

30. Tennant A, Conaghan PG. The Rasch measurement model in rheumatolog
y: what is it and why use it? When should it be applied, and what should one
look for in a Rasch paper? Arthritis Rheum. 2007;57(8):1358-62.

31. Rosenbaum PR. Criterion-related construct validity. Psychometrika. 1989;5
4(4):625-33.

32. Rasch G. An informal report on the present state of a theory of objectivi
ty in comparisons.

33. Bartholomew DJ. The statistical approach to social measurement: Academ
ic Press; 1996.

34. Andersen EB. Sufficient statistics and latent trait models. Psychometrika.
1977;42(1):69-81.

35. A. Mutalib A, Ghafar HA, Baharom S, Hamzah N. Rasch model analysis
of implementation effectiveness for final year research project course in civil &
structural engineering department, UKM. 2015;10:11-22.

36. Andrich D. A rating formulation for ordered response categories. Psycho
metrika. 1978;43(4):561-73.

37. Kaneko Y, Sato M, Cai Z, Sato M. Assessment of discordance of treatm
ent satisfaction between patients with rheumatoid arthritis in low disease activity

22



or in remission and their treating physicians: A cross-sectional survey. Mod Rheu
matol. 2021;31(2):326-33.

38. Mdller M. Item fit statistics for Rasch analysis: can we trust them? Jour
nal of Statistical Distributions and Applications. 2020;7(1):5.

39. Davis DR, Boone W. Using Rasch analysis to evaluate the psychometric
functioning of the other-directed, lighthearted, intellectual, and whimsical (OLIW)
adult playfulness scale. International Journal of Educational Research Open. 202
1;2:100054.

40. A user's guide to WINSTEP®MINISTEP: Rasch-Model Computer Progra
ms. [Internet]. 2020. Available from: Available at: http://www.rasch.org/rmt/rmt211
m.htm.

41. Rating scale instrument quality criteria. Rasch measurement transactions. [
Internet]. 2007;21(1):1095. . Available from: Available at: http://www.rasch.org/rmt
[rmt211m.htm.

42. Gonzélez-de Paz L, Kostov B, Lopez-Pina JA, Solans-Julian P, Navarro-R
ubio MD, Sis6-Almirall A. A Rasch analysis of patients’ opinions of primary hea
Ith care professionals' ethical behaviour with respect to communication issues. Fa
m Pract. 2015;32(2):237-43.

43. Rasch D, Kubinger KD, Moder K. The two-sample t test: pre-testing its
assumptions does not pay off. Statistical Papers. 2011;52(1):219-31.

44, Bartlett SJ, De Leon E, Orbai A-M, Haque UJ, Manno RL, Ruffing V, e
t al. Patient-reported outcomes in RA care improve patient communication, decisi
on-making, satisfaction and confidence: qualitative results. Rheumatology. 2019;59
(7):1662-70.

45, Schéfer M, Albrecht K, Kekow J, Rockwitz K, Liebhaber A, Zink A, et
al. Factors associated with treatment satisfaction in patients with rheumatoid arth
ritis: data from the biological register RABBIT. RMD Open. 2020;6(3):e001290.

46. Beaton D, Bombardier C, Guillemin F, Ferraz MB. Recommendations for

23


http://www.rasch.org/rmt/rmt211m.htm
http://www.rasch.org/rmt/rmt211m.htm
http://www.rasch.org/rmt/rmt211m.htm
http://www.rasch.org/rmt/rmt211m.htm

the cross-cultural adaptation of the DASH & QuickDASH outcome measures. In
stitute for Work & Health. 2007;1(1):1-45.

24



Table 1. Baseline characteristics of study population (n = 125)

Variables N (SD) or N (%)

Demographics

Age (year)

Female

Disease duration (year)

Education duration (year)

Employed

Regular exercise

Smoking (n = 124)
Non-smoker
Previous smoker

Current smoker

Disease status

DAS28-ESR

DAS28-CRP

Patient GH VAS (mm)
Physician GH VAS (mm)
Pain VAS (mm)

Sleep disturbance VAS (mm)
Fatigue VAS (mm)

HAQ-DI (n = 124)

EQ-5D

Medication

Methotrexate
Corticosteroid
Biologic DMARDs

49.0 (37.0 - 57.0)
103 (82.4)
2.5(1.2-3.8)
12.0 (12.0 - 16.0)
76 (60.8)

46 (36.8)

94 (75.8)
15 (12.1)
15 (12.1)

3.2 (25 - 4.6)
3.0(2.2-3.9)
40.0 (20.0 - 50.0)
15.0 (5.0 - 30.0)
30.0 (20.0 - 50.0)
10.0 (0.0 - 50.0)
30.0 (0.0 - 50.0)
0.4 (0.0 - 0.9)
0.8 (0.8 -0.9)

100 (80.0)
100 (80.0)
15 (12.0)

Categorical data were presented by ‘frequency (%)’, and continuous data were presented by ‘median (Q: -
Qs; IQR, interquartile range)’.

DAS28-ESR, disease activity score in 28 joints with erythrocyte sedimentation rate; DAS28-CRP, disease
activity score in 28 joints with C-reactive protein; GH, General health; VAS, visual analogue scale; HAQ-
DI, health assessment questionnaires-disability index; EQ-5D: EuroQol-5 dimension; DMARDs, disease-

modifying anti-rheumatic drugs.
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Table 2. Descriptive statistics, internal consistency, and test-retest reliability

Score Floor effect Ceiling effect

Min Q1 Median Qs Max (%) (%) ICR (=) ICC (5% C)
General satisfaction 2.00 3.33 3.67 4.00 5.00 0.00 5.60 0.58 0.74 (0.64 t0 0.81)
Information 1.67 3.50 3.83 4.00 5.00 0.00 2.40 0.84 0.79 (0.70 to 0.85)
Empathy 2.13 3.25 3.75 4.00 5.00 0.00 1.60 0.72 0.77 (0.68 to 0.84)
Technical competence 2.75 3.88 4.25 4.63 5.00 0.00 8.80 0.81 0.71 (0.60 to 0.79)
Attitude 1.83 3.50 3.83 4.17 5.00 0.00 5.60 0.67 0.79(0.71t0 0.85)
Access & continuity 2.00 3.13 3.50 4.00 5.00 0.00 3.20 0.75 0.82 (0.75t0 0.87)
Overall domains” 2.22 351 381 4.09 4.90 0.00 0.00 0.90™ 0.89 (0.83t0 0.92)

“ The satisfaction score in overall domains is calculated as the mean of subscale scores.
“ Cronbach's a for six subscale scores is 0.90, whereas 0.94 for all single 45 items in the whole domain.
Min, minimum; Qi, 1% quantile; Qs, 3™ quantile; Max, maximum; ICR, internal consistency reliability; o, Cronbach’s alpha; ICC, intra-class correlation coefficients

(excellent, >0.75; good, 0.6-0.75; fair, 0.4-0.6; poor, <0.4); ClI, confidence interval.
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Table 3. Rasch principle component analysis in each subscale of Korean-LSQ

First contrast

Variance Unexplained ) First contrast
Subscale ) ) explained )
explained variance ) eigenvalue
variance
General satisfaction 57.8% 42.2% 28.0% 1.99
Information 41.4% 58.6% 10.6% 2.17
Empathy 45.7% 54.3% 11.9% 1.76
Technical competence 38.6% 61.4% 14.5% 1.88
Attitude 47.1% 52.9% 12.2% 1.39
Access & continuity 58.3% 41.7% 10.4% 1.99
Rasch testlet analysis
71.5% 28.5% 9.1% 1.92

(using subscale scores)

27



Table 4. Rasch model analyses of Korean-LSQ

Mean square

Point measure

Rasch separation  Rasch reliability

Item Measure
Infit  Outfit correlation Person Item  Person Item
General satisfaction (3 items)
5 1.30 1.10 1.16 0.74 1.28 6.58 0.62 0.98
13 -1.16 098 0.84 0.68
37 -0.14 090 0.86 0.71
Information (12 items)
4 -0.42 141 1.40 0.47 2.34 5.21 0.85 0.96
6 0.81 099 101 0.59
7 -0.40 1.32 1.17 0.48
8 0.25 134 132 0.55
11 0.45 0.73  0.69 0.66
15 -0.36 1.05 0.92 0.53
16 -0.83 072 0.70 0.54
23 0.05 070 071 0.65
28 1.10 161  2.07 0.37
34 -1.09 0.88 0.76 0.55
35 -0.09 1.02  0.98 0.54
42 0.52 072 0.75 0.64
Empathy (8 items)
3 1.28 114 118 0.56 1.59 6.91 0.72 0.98
10 0.59 1.87 226 0.32
17 -0.72 080 0.77 0.53
18 0.46 0.84 0.93 0.61
24 -1.33 084 0.78 0.54
25 -0.32 079 0.87 0.59
30 0.60 093 0.95 0.64
32 -0.56 059 0.58 0.56
Technical competence (8 items)
2 0.32 1.57 1.37 0.61 1.82 4.06 0.77 0.94
9 0.08 0.85 0.72 0.66
21 -0.35 1.15 0.94 0.59
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22 -0.69 1.19 1.02 0.57
27 -0.80 0.70  0.63 0.62
33 0.60 094 1.05 0.59
39 -0.25 1.03  0.93 0.62
40 1.08 126 1.65 0.58
Attitude (6 items)
1 -1.61 2.36 2.26 0.34 1.38 6.76 0.66 0.98
12 0.36 0.86 0.82 0.61
20 -0.03 0.74 0.80 0.58
26 0.37 1.12 1.14 0.55
41 -0.24 0.94 0.92 0.61
45 1.15 0.87 0.86 0.68
Access & continuity (8 items)
14 0.81 0.78 0.76 0.72 1.87 9.38 0.78 0.99
19 -0.28 1.05 1.14 0.52
29 0.77 0.70  0.69 0.73
31 0.96 083 0.84 0.70
36 0.91 099 0.98 0.66
38 -2.25 121 191 0.26
43 0.56 1.07 113 0.61
44 -1.49 1.64 1.52 0.32
Rasch testlet analysis (using 6 subscale scores)
General
-0.05 0.66 0.66 0.81 9.91 291 0.99 0.98
satisfaction
Information -0.16 144 142 0.84
Empathy 0.22 1.06 1.06 0.82
Technical
-0.13 1.10 1.14 0.80
competence
Attitude -0.08 0.98 1.00 0.81
Access &
o 0.25 149 145 0.79
continuity
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