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SUMMARY
Rheumatic diseases cause deformities in the hands and affect daily living activities. Therefore, assessment of
hand disabilities is important in rheumatic disease. The aim of this study was to test the validity and reliability
of the Turkish version of the A Score For Assessment and Quantification of Chronic Rheumatic Affections of
the Hands (SACRAH).
A translation and back-translation of the SACRAH were performed, according to the Beaton guidelines. Pa-
tients who were between 18-65 years old, who were literate in Turkish, who had rheumatic disease diagnosis
and whose hands were affected, were included in the study. Patients who were using a splint during daytime
were excluded from the study. They completed the Turkish version of Disabilities of the Arm, Shoulder and
Hand Questionnaire (DASH-T) once and the final version of the SACRAH Questionnaire twice with a 7 days’
interval. The internal consistency (Cronbach’s o) and reliability (test-retest reliability) of the questionnaire
were assessed. Besides, correlations between SACRAH and DASH-T scores were analyzed using the Spearman
correlation coefficient.
One hundred and twenty patients participated in the study. The Turkish version of the SACRAH met set criteria
of reliability and validity. Internal consistency was excellent (Cronbach’s 0=0.88) and test-retest reliability
were very good (r=0.73). SACRAH showed a positive and statistically significant correlation with DASH-T
scores (r=0.83, p<0.001).
Our results show that the Turkish version of the SACRAH has excellent test-retest reliability and validity. As
a result of this study we determined that SACRAH is a valid and reliable instrument for assessing functional
status and subjective manual function in Turkish-speaking patients.
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pedic outcome measurements are often
focused on objective parameters such as
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and deformity is frequently found in

patients with rheumatic diseases. It
leads to pain and loss of function (1). De-
formities are often associated with reduced
range of motion and grip strength. They
have a great impact on hand functions and
the ability to perform daily-life activities,
leading to lower quality of life. Therefore,
detailed inclusive evaluation of the hand is
crucial in planning of therapeutic manage-
ments in these patients.
In practice, comprehensive clinical assess-
ments of the hands are difficult and ortho-

clinical tests or radiographic analysis (2).
However, they do not assess subjective pa-
rameters. For this purpose, different ques-
tionnaires and scales have been developed
and validated to provide a comprehensive
evaluation of stiffness, pain and the impact
of the symptoms on daily life activities
from a patients’ perspective (3). These re-
flect subjective results (4). Moreover, since
they take less time and are more practical,
their usage is increasing, especially in clin-
ical trials (5).

There are several questionnaires which
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evaluate hand functions, such as Cochin
(6), ABILHAND (7), AUSCAN (8), Mich-
igan Hand Outcomes (9) and DASH (10),
which also evaluates the function of the
shoulder and elbow and has been devel-
oped for patients with several pathologies
of the hand. However, most of these ques-
tionnaires are developed in English speak-
ing countries (11). In order to be used in
different cultural settings and different lan-
guages, questionnaires should not only be
translated but also adapted to the new cul-
tural settings. The cross-cultural adaptation
guidelines that were described by Beaton
et al. are widely accepted and used for the
translation and cultural adaptation of ques-
tionnaires (12).

A Score for Assessment and quantification
of Chronic Rheumatic Affections of the
Hands (SACRAH) was created to assess
functional status and subjective manual
function in patients who suffer from osteo-
arthritic or rheumatoid disease of the finger
joints (13). During the creation process,
Leeb et al. tried to choose questions that are
related to hand functions. Questions which
were based on the problems frequently re-
ported by patients were selected. SACRAH
consists of 23 questions and three catego-
ries which aim to determine the situation
of the patients with rtheumatic affections of
the hands. The completion of SACRAH is
easy and takes short time (13). All the fea-
tures highlighted above provide advantag-
es to this questionnaire in assessing hand
functions in all theumatic diseases.

The aim of this study was to test the reli-
ability and validity of the SACRAH ques-
tionnaire among Turkish people and to
carry out the cross-cultural adaptation.

Translation procedure

The translation of the English version of the
SACRAH into Turkish was done accord-
ing to the forward-backward translation
guidelines which were originally proposed
by Beaton et al. (12) Forward translation
from English into Turkish was done by two
independent native Turkish speakers with
different job profiles; one of them was a
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physiotherapist (informed translator) the
other one was an English linguistic scien-
tist (uninformed translator). The translators
were fully competent in both languages.
The translations received were discussed
by them in a first consensus panel to obtain
the first preliminary Turkish version. Back
translation of the consensus Turkish ver-
sion of SACRAH was done by two inde-
pendent professional bilingual translators.
The formation of the pre-final Turkish ver-
sion of SACRAH was based on discussions
in the second consensus panel within an
expert committee composed of four trans-
lators, one Turkish linguist and one meth-
odologist. Finally, the comprehensibility
of the pre-final version of the SACRAH
was tested on a heterogeneous group of 40
people (20 patients and 20 healthy people).
They were asked whether they fully under-
stood all of the questions or whether they
had problems with the formulation.

Patients

The sample size was based upon the rule of

5 to 7 patients per question (14). The sam-

ple consisted of 120 patients (97 female, 23

male; mean age 53.38+11.23; range: 18 to

65) with osteoarthritis, rheumatoid arthri-

tis and scleroderma (diagnosis validated

by a physician). Patients were referred to

the outpatient department of physiotherapy

and rehabilitation at Gazi University, Fac-

ulty of Health Sciences. The study was

conducted between August 2016 and July

2017.

The inclusion criteria were:

1) diagnosis with the above rheumatologic
diseases;

2) literacy in Turkish;

3) age between 18-65 years;

4) rheumatic disease with hand involve-
ment;

5) receiving no new treatment between
test-retest assessments.

The only exclusion criterion was use of a

splint during day time. Signed informed

consent was obtained from all participants.

This study was done considering human

rights and the study was approved by the

Ethics Committee of Gazi University Health

Sciences Institute.
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Assessment of reliability and validity
During the first assessment in the outpatient
department of physiotherapy and rehabilita-
tion at Gazi University, Faculty of Health
Sciences, all participants completed the
Turkish version of the SACRAH and DASH
questionnaires. The SACRAH question-
naire was applied twice, 7 days apart, to as-
sess test-retest reliability. The DASH ques-
tionnaire was applied to test the construct
validity of SACRAH questionnaire.

The primary aim of SACRAH is to deter-
mine the condition of the hands of patients
with rheumatic diseases. It was developed by
B.F. Leeb et al. in 2003. It involves 23 VAS
(100 mm) covering three different categories:
functional impairment (17 items), stiffness (2
items) and pain (4 items). The first 17 ques-
tions inquire about hand functions. In this
part, the daily living activities can be assessed
using a range from “(0) possible without any
difficulty” to ““(100) impossible”. The follow-
ing 2 questions inquire about stiffness. In this
part, stiffness can be evaluated using a range
from “(0) no stiffness” to “(100) unbearable
stiffness”. The last 4 questions inquire about
pain. In this part, pain can be assessed using
a range from “(0) no pain” to “(100) unbear-
able pain”. SACRAH has been validated in
patients with hand osteoarthritis and rheuma-
toid arthritis (13).

The DASH questionnaire is a region spe-
cific and self-administered questionnaire
which evaluates, according to patients’
perception, impairments, activity limita-
tions and participation restriction for lei-
sure activities and work. It was developed
by the American Academy of Orthope-
dic Surgeons and Institute for Work and
Health. DASH consists of 30 items. All
the items have five response choices rang-
ing from “no difficulty or no symptoms” to
“unable to perform activity or severe symp-
toms”. Twenty-one items include questions
about the degree of difficulty in perform-
ing different types of physical activities, 6
items inquire about symptoms and the last
3 items inquire about the psychosocial ef-
fects. Moreover, DASH has two optional
4-item question sets which are named
DASH sport/music (DASH-SM) and
DASH work (DASH-W). DASH produces

scores between 0 and 100. A high DASH
score indicates severe disability. It takes
nearly 10 minutes to complete the DASH
questionnaire. DASH is available now in
many languages and is being validated
for validity and reliability (10). A Turkish
version and cross-cultural adaptation of
DASH was made by Duger et al. (15).

Statistical analysis

Statistical analysis of the data was per-
formed using the Statistical Package for
the Social Sciences (SPSS), version 22.0
(IBM). Statistical data were reported as
mean *+ standard deviation (XxSD), me-
dian or percent (%). The Single Sample
Kolmogorov Smirnov test was used to as-
sess distribution of the data. For the pur-
pose of determining the reliability of the
SACRAH, test-retest and internal consist-
ency analyses were conducted. The data
were not normally distributed; subsequent-
ly, test-retest reliability was analyzed us-
ing Spearman’s p correlation coefficients.
Cronbach’s alpha was used to assess in-
ternal consistency. On this scale, 0.70 was
considered significant (16). The construct
validity of SACRAH was assessed by
correlating total scores of SACRAH and
DASH by using Spearman’s p correlation
coefficients. Spearman p correlation co-
efficients ranging between 0.81 and 1.00
were considered excellent, while 0.61 and
0.80, 0.41 and 0.60, 0.21 and 0.40 and 0
and 0.20 were accepted as very good, good,
weak and bad, respectively (17). Statistical
significance was accepted as p<0.05.

Patients’ characteristics
One hundred and nine of the 120 patients
were right handed. Participants had various

Table | - Diagnosis of participants by number and
percent.

Primary diagnosis n %

Rheumatoid arthritis 80 66.7
Osteoarthritis 20 16.7
Scleroderma 20 16.7
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hand complaints related to their rheumatic
diseases, including rheumatoid arthritis,
osteoarthritis and scleroderma. Primary di-
agnoses of participants are shown in Table
I. Descriptive statistics for the SACRAH
and DASH scores received during patients’
first and second visits are summarized in
Table II.

Reliability and validity

Reliability was analysed according to in-
ternal consistency and determined using
Cronbach’s alpha coefficient. Internal con-
sistency was high for the 23 questions in
SACRAH (Cronbach’s alpha coefficient
was 0.889). Moreover, when Cronbach’s
alpha was calculated for each of the 23
questions through eliminating each ques-
tion one by one, the range was found to
be between 0.876-0.894. It was also found
that none of the questions changed the in-
ternal consistency of SACRAH. The Cron-
bach alpha value if the item was excluded
and the total value of Cronbach’s alpha
coefficient of the SACRAH are shown in
Table II1.

In order to assess the test-retest reliability,
all participants completed the SACRAH
again seven days later.

There was no statistically significant dif-
ference between test and retest scores of
SACRAH [median score (IQR): 955 (870-
1070) versus 930 (850-1047.5)]. (Spear-
man’s p correlation coefficient was 0.737,
p<0.001) (Table IV).

The high level of correlation we have dem-
onstrated suggests that SACRAH has very
good test-retest reliability.

For the construct validity, correlation anal-
yses between SACRAH and DASH scores
were performed. The SACRAH demon-
strated significant and excellent correlation
with DASH (Spearman’s p correlation co-
efficient, 0.83, p<0.001) (Table V).

Questionnaires developed to assess hand
function and disease activity need to be
easily applicable, sensitive to changes, re-
producible and should reflect the patients’
actual situation according to their percep-
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Table Il - The median, interquartile range (IQR), minimum and maximum

scores of the SACRAH and DASH Questionnaires.*

Instrument Scale M (IQR) Min-Max
SACRAH (1t interview), n=120 955 (870-1070) 340-1430
SACRAH (2" interview), n=120 930 (850-1047,5) 210-1860
DASH, n=120 26.69 (19.04-37.06) 9.16-58.33

*SACRAH score, sum of n responses; DASH score, sum of n responses/n x 25;
n, number of completed responses; Min, Minimum, Max, Maximum.

Table Ill - Cronbach’s alpha coefficient for each item.

Questions

Cronbach’s
alpha coefficient
for each item

How difficult was it for you to unlock your door with a key 0.876
How difficult was it for you to turn the door - or window - handle 0.877
How difficult was it for you to fasten your bra/tie your tie 0.879
qu difficult was it for you to button up and unbutton your 0.880
shirt/blouse
How difficult was it for you to turn the tap 0.878
How difficult was it for you to do up or undo a zip 0.877
How difficult was it for you to tie your shoelaces 0.878
How difficult was it for you to unscrew the toothpaste-cap 0.886
How difficult was it for you to strike a match 0.884
How difficult was it for you to hold a mug 0.883
How difficult was it for you to buckle up your belt 0.882
How difficult was it for you to cut and file your fingernails 0.883
How difficult was it for you to turn the ignition key in your car 0.886
How difficult was it for you to turn the pages of the newspaper 0.883
How difficult was it for you to handle paper money 0.885
How difficult was it for you to write 0.892
How difficult was it for you to cut with a kitchen knife 0.889
Hovy severe was your joipt stiffness immediately after waking 0.894
up first thing in the morning?
How severe was your joint stiffness later in the day, after a
period of resting time? =
How severe was your pain during regular daily work? 0.891
How severe was your pain during intensive work? 0.890
How severe was your pain at times of inactivity? 0.890
How severe was your pain during the night? 0.893
Total 0.889
Table IV - Test-retest reliability of the SACRAH questionnaire.
SACRAH
Second visit
SACRAH Spearman’s Correlation 0.737
First visit Significance <0.001
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Table V - Correlation value of SACRAH and DASH
questionnaires.

DASH

SACRAH

r p
0.83 <0.001

tion (17). Many self-reported question-
naires have been developed which can be
used additionally to provide more compre-
hensive evaluation of the patients’ status.
SACRAH is one of the patient-reported
measurements, originally consisting of 23
easy-to-complete questions, and it aims
to determine the condition of the hands
of patients with rheumatic disease. The
SACRAH questions are separated into 3
subscales: functional impairment, stiffness
and pain (13).

In this study, we present the validation
process of the cross-cultural adaptation of
the SACRAH to the Turkish language and
demonstrated reliability and validity of
SACRAH in Turkish patients with rheu-
matic diseases.

The Turkish translation and cultural adap-
tation of SACRAH was performed follow-
ing a systematic standardized approach. In
doing this, we did not encounter any dis-
crepancy because of cultural or linguistic
differences.

The validation of SACRAH was initially
demonstrated by Leeb et al. by comparing
SACRAH scores with physicians’ global
assessments (13). In our study, the correla-
tion between SACRAH and DASH scores
was analyzed to assess the construct validi-
ty of SACRAH, with a Spearman’s p=0.83,
indicating an excellent correlation between
the SACRAH and DASH Questionnaires.
To ensure the test-retest reliability of SAC-
RAH, the recommended time period be-
tween repeated questionnaires is between
2 days and 2 weeks (18). In this study, the
time interval for the test and retest of SAC-
RAH was 1 week.

In the current study, the test-retest reliabil-
ity of the Turkish version of SACRAH was
determined to be high. The reliability of
the Turkish version was tested with a one
week interval because the symptoms did
not show dramatic changes. The Spear-

man’s p correlation coefficient was 0.737,
revealing very good reliability. The very
good test-retest reliability suggests the
stability of SACRAH over time and the
consistency of the total scores between 2
assessments.

When investigating the reliability of a
questionnaire, Cronbach’s alpha is a use-
ful indicator and thus demonstrates the
precision of the questionnaire studied. In
our study, internal consistency of the sub-
scales was analyzed by taking into con-
sideration the value of Cronbach’s alpha.
Cronbach’s alpha coefficient was excellent
with results ranging from 0.876-0.894.
Overall, internal consistency was also
very high, with a score of 0.889. In the lit-
erature the recommended internal consist-
ency of a questionnaire ranges between
0.7 and 0.95 (16). Thus, the questionnaire
is indeed appropriate for the population of
this study. Having Cronbach’s alpha coef-
ficient value lower than 0.95 confirms that
there was no item redundancy. Excellent
internal consistency in multidimensional
questionnaires indicates that the questions
in different dimensions are strongly cor-
related.

Translation and cross-cultural adaptation
of questionnaires would allow compari-
sons between different nations and allow
exchange of information (11). SACRAH
was translated into Turkish to confirm its
validity and reliability. In this study it has
been demonstrated that the Turkish version
of the SACRAH is reliable and valid in pa-
tients with RA, OA and SSc. The limitation
of this study is that responsiveness analy-
sis was not conducted. Validity studies of
SACRAH for other rheumatic diseases are
also needed. Future studies should focus
on this topic and also the responsiveness of
SACRAH.
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