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Rehabilitation Hospital, Istanbul, Turkey  Ajm: |nvestigating reliability and validity of the Turkish version of short form-36 (SF-36) in patients with
Medeniyet University, Goztepe

Training and Research Hospital, rheumatoid arthritis
Department of Physical Therapy and Methods: Demographic data of the patients with rheumatoid arthritis were recorded. Health Assessment
Rehabilitation, Istanbul, Turkey Questionnaire (HAQ) and Short Form 36 (SF-36) were filled out. Disease activities were computed using

Disease Activity Score 28 (DAS-28). Patients were recalled after three months and were asked to state
how they felt compared to their first visit, and the same tests were repeated.
Results: 141 patients were admitted (9.9% male, 90.1% female). In the reliability study of SF-36, the
Cronbach alpha value of the subscales varied in the range 0.792-0.992, hence SF-36 was found to be
highly reliable. The item total score correlations were computed for each subscale and were found to be in
the ranges: 0.436-0.840 for physical functioning, 0.887-0.895 for role function (physical), 0.861-0.958 for
pain, 0.564-0.892 for general health perception, 0.702-0.841 for vitality (energy/fatigue), 0.949-0.952 for
social functioning, 0.396-0.473 for role function (emotional) and 0.456-0.824 for mental health. The SF-
36 scores from two consecutive visits spaced 3 months apart were compared and the p values were found
to be greater than 0.05. The validity study was conducted for the 63 patients whose reported conditions
did not change between two visits. The test-retest relation was evaluated using intra-class correlation
coefficients, which ranged from 0.51 to 0.78 and the correlations of the two tests were found to be
statistically significant. The comparison of SF-36 scores from two consecutive visits, all with p>0.05,
showed no statistically significant changes.
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Introduction

Patients with rheumatoid arthritis often report symptoms
that impair their quality of life. There is no clear idea of what is
the best measure to use for the assessment of this chronic
disease, and the factors that most of the scales take into account
are limited to acute phase reactants such as joint involvement and
sedimentation (ESR). Many researchers also include the
disability part of the health assessment questionnaire (HAQ) to
be more comprehensive [1]. HAQ currently also used to assess
physical disability in rheumatoid arthritis. Its’ validation study
was carried out in many countries including England and Turkey
[2]. It is often used in the United States to assess the outcome of
observational and clinical trials [3,4]. One study showed that the
most commonly used health status questionnaire in patients with
outpatient rheumatology clinics is HAQ, although it is not known
exactly how much it affects treatment decisions [5]. There is
increasing evidence that HAQ is predictive for progression of the
disease in the long term [6,7] and short term [8]. Although it is a
valuable measure of physical function losses caused by RA, it
does not include emotional and psychological problems. It
cannot show exactly how the patient perceives his illness causes
loss of quality of life. In addition, HAQ attaches more
importance to the functions of the upper limb than to evaluate all
areas of the physical function. It is particularly important to use
health assessment questionnaire that measures quality of life in
chronic illnesses. Ideally, this health assessment questionnaire
should include general health information that is valid (accurate
measurement of expected outcome) and reliable (which may give
similar results when repeated), acceptable to patients and
clinicians, applicable in intensive clinical conditions, and
specific for the disease [9, 10]. SF-36 (short form 36) [11] is a
general health screening survey designed in the United States. It
has been shown to be valid and acceptable in a healthy
population and reliability studies have been performed in
different patient groups [12]. Kogyigit et al. [13] translated SF 36
into Turkish and evaluated the reliability and validity of 50
patients with osteoarthritis and 50 patients with low back pain.
Similar to HAQ, the patient-centered approach takes the patient's
ill effects into the patient rather than the disease and blood test-
focused outcomes used by the clinician. It differs from HAQ
because the questions are designed to examine eight different
subgroups of health and include physical activity constraints that
the patient perceives as disease-related. However, there is no
study on the reliability and validity of Turkish SF-36 in RA
patients. The aim of this study is to assess the reliability and
validity of Turkish SF-36 in RA patient group.

Materials and methods

One-hundred-forty-one rheumatoid arthritis patients
who admitted to outpatient clinic of department of physical
therapy and rehabilitation of Goztepe training and research
hospital were taken into the study.

Inclusion criteria were designated as: patient older than
18 years old and younger than 90 years old, having RA diagnosis
according to the 1987 ACR criteria. Exclusion criteria were
designated as: patients with advanced heart failure (grade 3-4),
acute or chronic kidney failure, and malignancy.
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The health assessment questionnaire (HAQ) and SF-36
were used to measure quality of life after the demographic
characteristics of the patients were recorded. The Health
Assessment Questionnaire (HAQ) is composed of 20 questions
and questions eight activities. They include dressing and
grooming, arising, eating, walking, hygiene, reach and grip. Each
answer is rated from O to 3 [14].

The DAS28 score in the evaluation of disease activity
was calculated as follows.

DAS28 = 0.56 x sqrt(tender28) + 0.28 x sqgrt(swollen28) + 0.70 x
In (ESR) + 0.014 x GH

There are special types of calculators and software that
make these calculations and such software is used in
calculations. The value obtained was used to classify the disease
activity as follows; the patient is in remission at 2. 4 or below;
between 2.4 and 3.6: low disease activity; between 3.6 and 5.5:
moderate disease activity; over 5.5: high disease activity [15].

The hourly sedimentation value used to assess disease
activity was noted from the routine laboratory tests performed by
the patients and the Rheumatoid Factor was taken as positive or
negative evaluation from any test performed during or after the
diagnostic phase. Patients were recalled after 3 months and asked
how they felt themselves based on their first arrival. Then they
are divided to three groups according to their answers: better,
same and worse. Then the tests that were carried out at the first
arrival were repeated.

Statistical Analysis

For the statistical analyzes, the NCSS 2007 & PASS
2008 Statistical Software (Utah, USA) program was used. When
the study data were evaluated, descriptive statistical methods
(mean, standard deviation (SD), median) as well as Paired
sample t test were used for intra-group comparison of normal
distribution parameters and Wilcoxon sign test was used for
intra-group comparison of non-normal distribution parameters.
Mc-Nemar test and Cohen Kappa coherence analysis were used
for the comparison of qualitative data. Spearman's correlation
analysis and Intra-class Correlation Coefficient were used to
evaluate the inter-parameter relations. The results were assessed
at a 95% confidence interval (Cl) and a significance level of p
<0.05.

Results

Demographic Characteristics

The study was carried out on a total of 141 cases
between the dates of 01.09.2006 - 01.04.07. Patents’ ages ranged
from 22 to 80 years. 9.9% of the patients (n = 14) were male;
90.1% (n = 127) were females. The additional diseases and
habits of the cases are shown in Table 1 and the distribution of
drugs used is shown in Table 2.

Disease Activity Measurements

When we evaluated the activation classification
according to the DAS 28 total score by McNemar test at the 2nd
measures according to the first measures, we found that there
was no significant difference between them with the significance
close to each other (p>0.05).
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Table 1: The Additional diseases and habits
n %
Additional Disease 59 41.8
Hepatitis B 2 1.4
Tuberculosis 10 7.1
Hypertension 33 234
Coronary Disease 14 9.9
Diabetes 16 11.3
Alcohol Abuse 2 1.4
Tobacco Use 18 12.8
Table 2: Drugs used by the patients
n %
Methylprednisolone 59 41.8
Prednisolone 2 1.4
Methotrexate 10 7.1
Chloroquine 33 234
Hydroxychloroquine 14 9.9
Lenflunamide 16 11.3
Sulfasalazine 2 14
Anti TNF 18 12.8
Nonsteroid anti-inflammatory 134 950
Bisphosphonate 134 950

Table 3: The values of the DAS 28 first and second measurements

1st measurement 2nd measurement p
Mean+SD Mean+SD
DAS 28.1 3.23+£2.19 (3) 3.4442.16 (3) 0.642
DAS 28.2 1.42+2.21 (0) 1.05+1.85(0) 0.016*
DAS 28.3 2.38+2.77 (2) 1.67+2.45 (1) 0.001**
DAS 28.4 22.10£15.49(18) 26.58+18.97 (22) 0.002**
DAS 28.5 3.49+11.95 (0.69) 1.69+5.45 (0.54) 0.140
DAS 28.6 3.37+2.17 (3) 3.354+2.12 (3) 0.397
DAS 28.7 1.94+0.91 (2) 1.53+0.92 (1) 0.001**
Total score 4.09+2.35 (3.39) 3.64+2.18 (2.92) 0.018*
! Wilcoxon Signed Rank test, *p<0.05, **p<0.01

DAS28.1: VAS (visual analog scale pain)
DAS28.2: Swollen joint (SW)

DAS28.3: Tender joint (TEN)

DAS28.4: Sedimentation (ESR)

DAS28.5: CRP

DAS28.6: The patients’ general health (GH)
DAS28.7: Global disease activity (By doctor)

The non-coincidence rate is 32.6% (Cohen Kappa:
0.364). In the first measurement, the remission rate was 25.6%
while in the second measurement it was 30.2%. low activity
increased by 27.1% in the first measurement and 32.6% in the
second measurement; at the first measurement, the moderate
activity was seen as 22.5% in the second measurement and as
21.7% in the first measurement, the high activity rate was 24.8%
in the first measurement and it decreased to 15.5% in the second
measurement.

The values of the DAS 28 first and second
measurements based on sub-parameters are presented in Table 3.
When we evaluate the relationship between the DAS 28 initial
measurements and the second measurements according to
Spearman's correlation analysis, there is a significant correlation
between the two measurements (p<0.01).

SF-36 Scale Validity and Reliability Analysis

The Cronbach alpha coefficient was used for the
Validity and Reliability Analysis. Cronbach alpha coefficient is a
measure of the similarity and closeness of individual points to
each other in cases where individual points are found by
collecting answers to questions on a scale containing k questions.
The alpha coefficient is used to question whether the problem on
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the scale has formed a whole to explain or question a
heterogeneous structure [16].

The evaluation of the alpha coefficient is based on the
following criteria:

1 0.0 <0.40, the scale is not reliable.

« I£ 0.40 <0.60 the scale has low reliability

+ If 0.60 <0.80 is quite reliable

+ I£ 0.80 <1.00, the scale is a highly reliable one

The SF-36 scale consists of 8 sub-dimensions. The
subscales of the SF-36 questionnaire were validated for
reliability. The Cronbach's alpha coefficients of the SF-36
subscales are shown in Table 4.

Table 4: The Cronbach's alpha coefficients of the SF-36 subscales

Number  Cronbach
of alpha
Question  coefficient
Physical Functioning 10 0.889
Physical Role Functioning 4 0.992
Pain 2 0.792
General Health 5 0.818
Vitality(energy) 4 0.816
Social Function 2 0.908
Emotional Role Functioning 3 0.836
Mental Health 5 0.918
Table 5: SF-36 measurements evaluation (n=129)
1st 2nd p
measurement measurement
Mean+SD Mean+SD
Physical Functioning 68.83£20.97 72.17+18.38  0.065
Physical Role Functioning 55.03+44.56  58.52+4533  0.391
Pain 58.64+£22.10  59.79+22.24  0.555
General Health 494442156  47.32+419.78  0.215
Vitality(energy) 43.79+19.23  43.52+17.64  0.862
Social Function 72.28+£26.23  76.35+23.55  0.107
Emotional Role Functioning | 54.52+46.01 56.84+47.39  0.616
Mental Health 55.47+£18.46  57.98+18.02  0.112

! paired Samples t-test

Cronbach alpha values of scale subscales ranged from
0.792 to 0.992 and our scale was found to be highly reliable. The
item-total score correlation coefficients for each subscale were
calculated separately for the related items. It was found between
0.436-0.840 in physical function, 0.887-0.895 in physical role
difficulty, 0.861-0.958 in pain, 0.564-0.892 in general perception
of Health, 0.702-0.841 in Vitality (energy), 0.949-0.952 in social
function, 0.396-0.473 in emotional role restriction, and 0.456-
0.824 in mental health.

The evaluations made by collecting sub-dimension
scores for both measurements are shown in Table 5. In the first
measurement, 141 cases were applied; in the second measure this
number dropped to 129. Our evaluations were made on 129
cases. There was no statistically significant difference between
the changes of physical function, physical role function, pain,
general health, vitality, social function, emotional role function
and mental health scores after the first measurement (p>0.05).

In their second visit, the patients were asked about their
previous development and the following results were obtained:
the patients were worse by 17.1%, while 48.82% remained the
same, and 34.1% were better. The SF-36 validity study will be
based on 63 cases that have not changed and remained the same.

As shown in Table 6, there was no statistically
significant difference between the physical function, physical
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role function, pain, general health, Vitality, social function,
emotional role and changes in mental health scores after the first
measurement (p>0.05). The rise in social function score was
found to be at the limit of significance.

Table 6: Evaluation of SF36 (n=63)

1st 2nd p

measurement  measurement

Mean+SD Mean+SD
Physical Functioning 69.36+£19.80  72.69+17.36  0.154
Physical Role Functioning 58.73+43.10  64.28+44.61 0.362
Pain 61.30£21.49  63.79+£18.26  0.313
General Health 49.50+21.29  49.52+16.79  0.995
Vitality(energy) 41.98+19.47  43.65+18.07 0.406
Social Function 74.20£25.18  80.75+20.05  0.050
Emotional Role Functioning | 62.96+44.03  60.31+46.70  0.685
Mental Health 54.03+18.66  57.64+17.22  0.116

! paired Samples t-test

SF 36 scale scores were evaluated on 63 patients who
did not change at first visit according to their first visit.
Correlation between test and re-test were evaluated with intra-
class correlation coefficients and statistically significant
relationship is observed between the two applications (Table 7).
The correlation coefficients ranged from 0.51 to 0.78. The
highest difference in the subsequent measures according to the
first measure is seen in the social function score with 6.54 points.

Table 7: SF 36 Test re-test validity results (n=63)

Reliability and validity of SF-36 in patients with rheumatoid arthritis
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Table 8: HAQ and SF 36 scores relation
HAQ 1st HAQ 2nd
measurement measurement
(n=141) (n=129)
SF 36 (0-100) r p r p
Physical Functioning -0.853 0.001** -0.819 0.001**
Physical Role Functioning -0.601 0.001** -0.625 0.001**
Pain -0.617 0.001** -0.659 0.001**
General Health -0.425 0.001** -0.450 0.001**
Vitality(energy) -0.405 0.001** -0.487 0.001**
Social Function -0.552  0.001** -0.513 0.001**
Emotional Role Functioning -0.349 0.001** -0.466 0.001**
Mental Health -0.296 0.001**  -0.449 0.001**

r: Spearman’s correlation coefficient,** p<0.01

There was a statistically significant correlation (57.4%)
between the first physical function scores and DAS 28 first
measurement total scores on the negative side (p <0.01). The
physical role was 53.8%; pain score at 57.5%; with a general
health score of 23.4%, with vitality score of 17.9%, social
function score of 46.6%, emotional role function score is 29.6%,
mental health score is 17.0% all in negative direction (Table 9).

Table 9: DAS 28 total score and SF 36 scores relation

SF 36

Intra-Class SCores

Correlation : SD %95 Cl

Coefficients Median
SF 36 (0-100) Difference
Physical
Functioning 0.681 -3.33 18.3 -7.94-1.27
Physical Role
Functioning 0.572 -5.55 48.03 -17.65-6.54
Pain 0.689 -2.49 19.43  -7.38-2.40
General Health | 0.636 -0.01 19.82  -5.00-4.97
Vitality(energy) | 0.785 -1.66 1581  -5.64-2.31
Social Function | 0.518 -6.54 25.97  -13.08-0.001
Emotional Role | 553 2.64 51.60 -13.35-15.64
Functioning
Mental Health | 0 664 -3.61 1801 -8.15-0.91

The comparison of two measurements of HAQ scores
was made with Wilcoxon Signed Rank test and no statistically
significant difference was observed (p>0.05). There was a
statistically significant difference between the first physical
function scores and HAQ 1 scores on the negative side and
statistically 85.3% (p<0.01). Physical role score with a score of
60.1%, pain score was 61.7%; with a general health score of
42.5%, vitality score of 40.5%, social function score of 55.2%,
emotional role function score of 34.9% and a mental health score
of 29.6% in the negative direction (Table 8).

There was a statistically significant correlation (81.0%)
between the second physical function scores and HAQ 2 scores
on the negative side (p <0.01). Physical role score with a score of
62.5% with pain score at 65.9%; with a general health score of
45%, with vitality score of 48.7%, social function score of
51.3%, emotional role function score of 46.6% and a mental
health score of 44.9% in the negative direction (Table 8).

DAS 28 DAS 28
1st measurement 2nd measurement

(n=141) (n=129)
SF 36 r p r p
Physical Functioning -0.574 0.001**  -0.543 0.005**
Physical Role Functioning -0.538 0.001** -0.571 0.001**
Pain -0.575 0.001**  -0.653  0.001**
General Health -0.234 0.005** -0.365 0.001**
Vitality(energy) -0.179  0.034* -0.415 0.001**
Social Function -0.466  0.001**  -0.413 0.001**
Emotional Role Functioning | -0.296  0.006**  -0.359  0.00**
Mental Health -0.170  0.035* -0.315  0.001**

r: Spearman’s correlation coefficient,* p<0.05, ** p<0.01

A statistically significant correlation was found between
the second physical function scores and DAS 28 total scores on
the negative side 54.3% (p <0,01). Physical role score was
57.1%; pain score 65.3%; a general health score f 36.5%, 41.3%
in vitality score, 41.3% in social function score; emotional role
function score was 35.9% and 31.5% in the mental health score
and all with negative direction (Table 9).

Discussion

The SF-36, commonly used in health care systems in the
United States and UK, is a generic scale for measuring the health
status and quality of life. Jenkinson et al. [17] stated that the
performance of SF-36, especially psychometric and clinical
validity, could be affected by the patient group and clinical
condition under which the test was performed, and stated that
satisfactory performance was not guaranteed for all patient
groups and clinical conditions. This prediction requires that
reliability and validity studies be conducted in that patient group
before the scale is used in specific studies for specific patient
groups. There is evidence that SF-36 is as good as disease-
specific health scales in studies performed on some patient
groups, for example in hip replacement patients [18,19]. In some
subsequent studies, the validity of English SF-36 in the RA
patient group [19,20] and responsiveness [21] was examined.,
Kogyigit et al. [13] translated SF 36 into Turkish and conducted
a reliability and validity study in 50 patients with osteoarthritis
and 50 patients with low back pain.
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Reliability shows the reproducibility of the accuracy of
a measurement made by a scale [22]. The smaller the
measurement error of your scale, the more reliable it is [22].
Internal consistency shows the relationship between a scale and
the substance, and the extent to which the materials measure the
desired concept. The classical statistical method is determined by
the Cronbach-alpha coefficient (o). The o value is a number
between 0 and 1, and the closer to one (1) is, the higher the
internal consistency of the scale. Higher internal consistency
supports the reliability of the scale [16].

This study was conducted with 141 patients with
rheumatoid arthritis. Cronbach alpha coefficients of each
subscale ranged from 0.772 to 0.992 in scale reliability studies,
and according to these results, SF-36 is a reliable measure in
patients with rheumatoid arthritis.

Developing the scale Ware et al. [23] Cronbach found
the alpha coefficient between 0.62 and 0.94. Brazier et al. [24]
they found Cronbach Alpha coefficients of sub-scales between
0.73 and 0.96. In a study of healthy individuals working in the
UK, these values ranged from 0.76 to 0.90 [25]. In a study of
patients with psoriatic arthritis, these values were obtained
between 0.82-0.92 [26]. In a study of patients with systemic
lupus erythematosus, Cronbach alpha values were calculated
over 0.71 [27]. The Cronbach alpha coefficients obtained in our
study were found to be sufficient in terms of reliability. The
item-total score correlation coefficients are generally between
0.396 and 0.958, and the relevant items for each subscale are
calculated separately. Between 0.436 and 0.840 in physical
function, between 0.887 and 0.895 in physical role strength;
between 0.861 and 0.958 for pain, between 0.564 and 0.892 for
general perception of health; in vitality (energy) between 0.702
and 0.841; social functioning was between 0.949 and 0.952,
emotional role restriction was between 0.396 and 0.473 and
mental health was found between 0.456 and 0.824. In the study
in which the scale was developed, item-total score correlation
coefficients were found between 0.43-0.90 [23]. Husted et al.
[26] found that the total score correlation coefficients were over
0.4 in their study of patients with psoriatic arthritis. Another
study was performed in patients with systemic lupus
erythematosus and the coefficients were again found to be over
0.4 [27].

All the correlation coefficients obtained in our study are
significant and are higher than the correlations between the sub-
scales in which the substances do not belong. As a result, SF-36
was found to be reliable for Turkish patients with rheumatoid
arthritis.

Another process for the reliability of SF-36 is the test-
again test evaluation. There was no statistically significant
difference between the physical function, physical role
difficulties, pain, general health, Vitality, social function,
emotional role, and mental health scores after the initial
measurement (p>0.05) (Table 6).The difference between the
physical function, physical role difficulties, pain, general health,
Vitality, social function, emotional role and mental health scores
after the initial measurement (p>0.05) (Table 6). In other words,
SF-36 has the test-retest reliability in patients with rheumatoid
arthritis.

Reliability and validity of SF-36 in patients with rheumatoid arthritis
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The validity study was performed on 63 cases whose SF
36 scale scores were not changed according to their initial
arrival. The relationship between the test and re-test is evaluated
with the in-class correlation coefficient; there is a statistically
significant correlation between the two applications. In our
study, correlation coefficients ranged between 0.51 and 0.78
(Table 7). The highest difference in the subsequent measures
according to the first measure was seen in the social function
score with 6.54 points.

Birrell et al. [28] in a study of 86 rheumatoid arthritis
patients in the UK, physical and social functions of SF-36 were
correlated well with HAQ, while the physical and emotional role
subgroups were independent of disease activity. Based on these
results, it was emphasized that the physical and emotional role
subgroups of SF-36 were not related to the main scales of disease
activity.

In this study, when the first SF-36 measurements of
patients were compared with the HAQ, it was found that there
was a statistically significant in negative way (85.3%), when
compared with the SF-36 subunits, the emotional role function
score was 34.9% and in mental health subgroups % 29,6 in
negative way (Table 8). This shows that the emotional role
subgroup is not directly affected by disease activity in
rheumatoid arthritis. There may be different aspects which
effects emotional situation in rheumatoid arthritis patients other
than disease activity. Furthermore, in a study of 60 patients with
rheumatoid arthritis using infliximab, emotional role function
and mental health subgroups were also shown to be the least
susceptible to change [29].

In conclusion, Turkish SF-36 in rheumatoid arthritis
group was found to be reliable and valid. As the quality of life in
the definition of ‘health’ of the World Health Organization is
also important, it is recommended to use SF-36 in patients with
rheumatoid arthritis in order to determine the quality of life of
the patients and to reveal the psychosocial aspect of the disease.
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