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Abstract

In this study, we assessed the reliability and construct validity of the SF-36, Turkish version on 419 cancer
patients. Cronbach’s a coefficients surpassed the 0.70 criterions for all subscales indicating good internal
consistency. Results of the test—retest method showed that the stability coefficients for the eight subscales of
the SF-36 ranged between 0.81 and 0.94. Principal components factor analysis with varimax rotation
confirmed the presence of seven factors in the SF-36: physical functioning, role limitations due to physical
and emotional problems, mental health, general health perception, bodily pain, social functioning, and
vitality. In conclusion, the Turkish version of the SF-36 is a suitable instrument that could be employed in

cancer research in Turkey.
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Introduction

The word ‘health’ may have different connotations
for an individual with cancer when compared with
a healthy person free of illness and disability. The
SF-36 is widely used to measure health status or
quality of life (QOL) in both healthy and sick
populations [1-11]. Aaronson et al. [12] showed
that The Dutch language version of the SF-36
would be a practical, reliable, and valid instrument
for cancer patients as well. Although numerous
articles exploring the use of Turkish versions of
SF-36 with different disease groups [3—4, 8-9] have
been published, the literature lacks a related study
conducted on patients with cancer. We wished,
therefore, to determine the suitability of the SF-36
for assessing QOL in patients with cancer.

Methods
Setting
The study was performed in seven outpatient

Oncology Clinics at one state and two university
hospitals in Istanbul, Turkey.

Sample

A potential sample of 925 cancer patients visiting
seven outpatient oncology clinics between 7 March
and 11 April, 2003 met the following inclusion
criteria. They should: (1) be at least 18 years of
age, (2) be able to complete the questionnaire, and
(3) not have any other co-morbidities. A random
sampling of these 925 patients’ hospital chart
codes was used to identify 436 patients and they
were asked to participate. Four hundred and
nineteen (419) patients provided informed consent
and were included in the study.

The mean age of participants was 51 + 12 (SD)
years. The majority of participants were men
(60%). The sample represented many different
types of cancer, the most prevalent being lung and
colon. The sample included the following diagno-
ses: 171 lung cancer (40.8%), 98 colorectal cancer
(23.4%), 62 breast cancer (14.8%), 42 gynaeco-
logical cancers (10%), and 46 (11%) others. The
mean duration of cancer was 14.8 months. At the
time of the study, 146 patients (35%) were
undergoing chemotherapy, 84 patients (20%)
radiation therapy, and 189 patients (45%)
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combined treatment including chemotherapy,
radiation therapy, and surgical intervention. One
hundred and forty-five patients (34.6%) had
metastasis.

Instruments

The SF-36 Health Survey (SF-36)

The SF-36, developed by Ware and colleagues,
consists of a multi-item scale which assesses eight
health concepts: physical functioning (PF), role
limitations due to physical problems (RP), bodily
pain (BP), general health perception (GH), vitality
(VT), social functioning (SF), role limitations due
to emotional problems (RE), and mental health
(MH). The SF-36 can be completed within 10 min.
Extensive background information on the SF-36,
as well as standard scoring algorithms and inter-
pretation guides are available in the literature [10,
11, 13]. Fisek (2002, pers. commun.) [14] has
translated the original US version of the standard
SF-36 into the Turkish using a forward—backward
translation method, some revisions were made in
the Turkish adaptations of the SF-36, including
the changing of miles to kilometres. A few items
were also changed to reflect common Turkish
activities, e.g., ‘playing football’ was used to de-
scribe vigorous activities instead of ‘participating
in strenuous sports’. ‘Walking” was used to de-
scribe to moderately strenuous activities instead of
‘bowling or playing golf’. In Fisek’s study (2002,
pers. commun.), translated version has been tested
in a pilot study in terms of its item scaling
assumptions and it was concluded that data ap-
peared to meet scaling assumptions in an overall
satisfactory manner. This Turkish version of SF-
36 has been approved by the Medical Outcomes
Trust [15]. In the present study ‘SF-36 Standard
Turkish Version 1.0°, which is available at Quality
Metric Incorporated, was used with official per-
mission.

Procedures

Approval for the study was obtained from the
Hospitals’ Institutional Review Boards for the
Protection of Human Subjects in Research.
Instruments were administered in the hospital
education room, a quiet, well lighted room pro-
viding an atmosphere in which patients could

concentrate on filling out the questionnaires
without being disturbed. The first questionnaire
was used to collect information on socio-demo-
graphic variables (e.g., sex and age) and cancer-
related variables (e.g., type of cancer, metastasis
and duration of cancer). Afterwards, patients were
asked to self-administer the SF-36.

Reliability evaluations of the SF-36 were based
on internal consistency (Cronbach’s a coefficient)
[16] and test-retest stability (intraclass correlation
coefficient-ICC-) [17]. The retest procedure was
conducted two weeks after the first test of the SF-
36. Two weeks was jugged to be optimum retest
interval; this would be sufficiently long for patients
to forget their initial responses to the 36 items, but
not so long that most health domain would change
substantially. ICC was chosen as test statistic. All
of the subjects provided a second assessment. Al-
though test-—retest correlation values as low as
r=0.21 have been reported as evidence for reli-
ability, » > 0.5 is a more realistic measure [18].

Principal components factor analysis with vari-
max rotation was used for construct validity [19].
We expected that the scales, originally defined by
its authors, would emerge from a factor analysis
and items relating to a particular scale would be
grouped together within a single factor of data of
Turkish patients with cancer. Within such an
assessment, a factor should be considered relevant
only if its ‘eigenvalue’ exceeds 1.1 [20].

A statistician performed statistical analysis with
the Software Package for Scientific Statistics
(SPSS) version 10.0. Significance for all statistical
tests was set at the p = 0.05 level.

Results
Completeness of the SF-36 data

Firstly, we evaluated completeness rate by using
the following data quality indicators: (i) ‘Average
time required to complete the questionnaire’, (ii)
‘Completion rates for the SF-36 individual items’
(for each item, the number of subjects who com-
pleted it divided by the total number of the
respondents), and (iii) ‘percentage of the respon-
dents’. We calculated the percentage of respon-
dents using the standard proportion procedures
recommended for the SF-36 (i.e., if half or fewer



items are missing, calculating a person-specific
scale score based on the mean value of the non-
missing items) [13, 21].

The SF-36 was given to 419 patients. All 419
patients completed the SF-36 in 8-27 min, with
83% completing the questionnaire in 12 min or
less. The average time required to complete the
questionnaire was 9.8 min. The rates of missing
values for the individual items of the SF-36 were
consistently low, ranging from 1 to 4.2%. The
percentage of missing scale scores ranged from less
than 1 (physical function scores) to 3.6% (role
emotional scores).

Reliability

Chronbach’s a coefficients for the eight subscales
of the SF-36 ranged between 0.79 and 0.90, sup-
porting the internal consistency of the subscales.
In this study, 419 patients completed both test and
retest questionnaires for a single episode. Stability
was acceptable for the Turkish Version of the SF-
36 with ICC for test-retest scores exceeding 0.81
for the all subscales (see Table 1).

Construct validity

The SF-36 showed satisfactory construct validity.
Factor analysis suggested the presence of 7 factors
in the SF-36: PF (factor 1 = 10 items), RP + RE
(factor 2 = 7 items), MH (factor 3 = 5 items), GH
(factor 4 =5 items), BP (factor 5 =2 items), SF
(factor 6 =2 items), and VT (factor 7 = 4 items).
Eigen values were 11.70, 4.24, 3.10, 2.16, 1.66,
1.30, and 1.18 respectively. Factor 1 was the

Table 1. Reliability of the SF-36 (n = 419)

Scale Test-retest Internal
reliability* consistency
(ANOVA ICC) (Chronbach’s o)

Physical functioning 0.93 0.90
Role-physical 0.81 0.87
Bodily pain 0.90 0.86
General health perception 0.94 0.79
Vitality 0.86 0.87
Social functioning 0.88 0.84
Role-emotional 0.87 0.82
Mental health 0.84 0.82

* All correlations are statistically significant at p < 0.001.
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strongest accounting for the majority of the vari-
ance (34.7%). While items of the PF, MH, GH,
BP, SF, and VT scales were grouped separately
under the first, third, fourth, fifth, sixth, and sev-
enth factors, respectively, items of RP and RE
scales were grouped under the same factor, namely
the second factor. All items had strong loadings of
>0.61 across all the subscales of the SF-36 (see
Table 2).

Discussion
Completeness of the SF-36 data

Data quality, defined primarily in terms of ‘timely
manner’ and ‘percentage of missing data’, was
proven in the present study. We showed that the
SF-36 is a relatively brief and well-tolerated
instrument appropriate for use in studies with
Turkish cancer patients. All patients completed the
questionnaire in a timely manner indicating that
the instrument did not pose a burden. The per-
centage of missing data ranged from 1 to 4.2% at
the item level and less than 1 to 3.6% at the scale
level. The rates compare favourably with those
reported in the original Medical Outcomes Study
in the United States (range of missing items = 1.1-
5.9%) [7], a cancer sample (1.2%) [12] and,
Swedish study (range from 0.9 to 7.5%) [22]. A
slight drop in percent complete items could be seen
by age, as expected. The drop was comparable
with the US sample [7] for the bodily pain and
social functioning scales; however, for all other
scales a lower percentage completed was seen in
our oldest subgroups.

Reliability

Assessing the reliability of the instrument is
essential in determining its ability to measure
something in the consistent and reproducible
manner. In the present study, the reliability
assessment of the SF-36 yielded highly satisfactory
results. Chronbach’s o values produced by all eight
subscales of the SF-36 exceeded 0.70, thus, satis-
fying Nunnally’s criterion for satisfactory internal
consistency [23]. In practice, however, well-devel-
oped and used instruments are ideally expected to
have o values in excess of 0.80 [24]. In the present
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Table 2. Factor construct of the SF-36 (n = 419)

Subscale and its items

Physical functioning (PF)
3a. Vigorous activities
3b. Moderate activities
3c. Lifting and carrying groceries
3d. Climbing several flights of stairs
3e. Climbing one flight of stairs
3f. Bending, kneeling, or stooping
3g. Walking more than a kilometre
3h. Walking several hundred meter
3i. Walking a hundred meter
3j. Bathing or dressing

Role-physical (RP)
4a. Cut down amount of time for work
4b. Accomplished less than you would like
4c. Limited in the kind of work
4d. Had difficulty performing work

Role-emotional (RE)
Sa. Cut down amount of time for work
Sb. Accomplished less than you would like
Sc. Didn’t do work as carefully as usual

Mental health (MH)
9b. Being a very nervous person?
9c. Felt so down in the dumps?
9d. Felt calm or peaceful?
9f. Felt downhearted and blue?
9h. Being a happy person?

General health (GH)

1. In general, would you say your health is:
11a. Getting sick easier than other people
11b. As healthy as anybody
I1c. Expect health to get worse
11d. Excellent health

Bodily pain (BP)
7. How much bodily pain have you had
8. How much did pain interfere with your normal work

Social Functioning (SF)
6. What extent your problems interfered with your
social activities?
10. How much of the time, your health limited your
social activities?

Vitality (VT)
9a. Did you feel full up pep?
9e. Did you have a lot of energy?

9g. Did you feel worn out?
9i. Did you feel tired?

Eigenvalue

Percent (%) observed variance

0.69
0.77
0.64
0.81
0.87
0.78
0.87
0.92
0.93
0.62

11.70
34.70

0.87
0.84
0.88
0.86

0.62
0.64
0.64

4.24
12.30

0.73
0.75
0.65
0.61
0.64

3.10
8.60

0.63
0.87
0.82
0.64
0.77

2.16
6.00

0.84
0.83

1.66
4.60

0.74

0.73

1.30
3.60

0.78
0.73
0.74
0.69

3.00

Note. Some questions are abbreviated in this table to save space.



study, o values with the exception of 0.79 for the
GH, ranged from 0.82 to 0.90, thus, mostly satis-
fying criterion for a well-developed tool.

To our knowledge, test-retest reliability of the
SF-36 has not previously been assessed in patients
with cancer. The test-retest approach was fa-
voured for the SF-36 as it fitted easily into the
study programme, was appropriate for a self-re-
port questionnaire, and has furthermore been
presented as stronger than internal consistency.

Construct validity

In this study, the Turkish SF-36 presented
acceptable construct validity. Results of the prin-
ciple components analysis on the 35 items were
satisfactory overall, with the exception of the RP
and RE scales’ items. These items grouped under
the same factor (factor 2), while items relating to a
particular scale grouped together within a single
factor. The same result was obtained in a Turkish
study of diabetes [9]. In a postal survey of a broad
sample including 1787 patients suffering from four
clinical conditions (low back pain, menarrhagia,
suspected peptic ulcer, and varicose veins) [25], the
principle components analysis identified five rele-
vant factors. Although the PF, GH, and RE scales
were grouped separately under the factors one,
four, and five, respectively, the second factor
represented the MH and VT scales, and the third
factor represented the RP, SF, and BP scales.
These different study results provided further
evidence of possible cultural influences on partic-
ipant responses. It seems that the seven-dimen-
sional Turkish SF-36 would be practical and
reliable instrument for use in cancer research in
Turkey.

The present study revealed that factor loadings
on all SF-36 factors were equal to or greater than
0.61, thus, satisfying the criteria that predictive
items have loadings >0.45 [20]. These results
indicate that all items were strongly related to their
factors. Furthermore, a factor is considered rele-
vant if its eigen value (a statistical measure of its
power to explain variation between subjects) ex-
ceeds 1.1 [21]. In the present study, eigen values
ranged between 1.18 and 11.70, thus satisfying this
expectation.
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Conclusion

The satisfactory results we obtained in data qual-
ity, defined primarily in terms of ‘timely manner’
and percentage of missing data, internal consis-
tency, test—retest reliability, and construct validity
prove that SF-36 Standard Turkish Version 1.0
will be a practical, reliable, and valid instrument
for use in cancer population surveys in Turkey.
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