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Abstract

The objectives of this research were to: (1) translate the RAND 36-Item Health Survey 1.0
(aka SF-36) into Arabic; (2) evaluate the reliability and equivalence of the Arabic and English
versions in a sample of Saudi Arabian citizens; and (3) assess the health status of a sample of
Saudi Arabian citizens using both the Arabic and English versions. Forward and backward
translation of the SF-36 with committee review was performed. Both the Arabic and English
versions of the survey were administered to a convenience sample of bilingual (English and
Arabic) Saudi citizens (N=415) at Saudi ARAMCO Company, Dhahran, Saudi Arabia. Internal
consistency, equivalent-forms, and test-retest reliability were estimated for the Arabic and English
versions of the survey. The results of the study provide support for the reliability and equivalence
of both versions. Additional studies are needed with a representative sample of the general Saudi

population to further assess the psychometric properties of the Arabic version.



In recent years, concern about cost containment in health care and interest in the impact of
medical interventions on functioning and well-being have resulted in increased attention to the
measurement of health-related quality of life (HRQOL).! Many treatment efforts are now directed
beyond curing a disease or extending life to emphasizing the reduction of morbidity in societies
where chronic diseases are prevalent.> As a result, the evaluation of medical interventions is no
longer limited to morbidity, mortality, and the biomedical parameters that have traditionally been
measured.> HRQOL assessment is being used in the process of direct patient care, clinical trials,
program evaluation, and in monitoring the health status of populations.*

The World Health Organization (WHO) conceptualizes proper function as the core of health.
The WHO’s definition of health as a state of "complete physical, mental and social well-being, and
not just the absence of disease" has become the foundation for many HRQOL measures.” Thus,
HRQOL measures need to include multidimensional assessments of functional status and well-
being.®

Most of the existing HRQOL measures were developed in the English language and intended
for use in English-speaking countries.” There is clearly a need for measures for use in non
English-speaking cultures, and demand has accelerated rapidly because of a growing number of
large multinational trials.®
The RAND 36-Item Health Survey 1.0/SF-36

The RAND 36-Item Health Survey 1.0 is a generic health-related quality of life measure.” It is
comprised of the same items included in the MOS 36-Item Short-Form Health Survey (SF-36)."
Both measures emanated from work begun at RAND in 1984 as part of the Medical Outcomes

Study (MOS). The only difference between the measures is the scoring algorithm applied when



calculating two of the scale scores (i.e., general health and pain.), which is independent of the
measurement process. Hence, for the purpose of comparability with published general population
norms, SF-36 scoring was used and the measurement instrument under investigation will be
referred to as the SF-36.

The SF-36 includes multi-item scales that assess eight health concepts: physical functioning;
bodily pain; role limitations due to physical health problems; role limitations due to emotional
problems; emotional well-being (mental health); social functioning; energy/fatigue (vitality); and
general health perceptions. A single item that provides an indication of perceived change in
general health status over a one-year period is also included. The SF-36 has been translated into a
number of languages, and psychometric testing of the translated versions provides evidence that
the SF-36 is a reliable and valid general health survey measure across different cultures or
nations.'"!?

The original SF-36 was developed in the United States and is considered the U.S.-English
version (since other English versions are now available for Canada, Australia, and the United
Kingdom). However, in the remainder of this paper, the U.S.-English version of the SF-36 will
be referred to as the English version for brevity. In this study, the SF-36 was translated into
Arabic. The reliability and equivalence of the Arabic and U.S.-English versions of the SF-36
scales were assessed.

Methods
Translation Steps

1. Forward Translation

a. Six Saudi professionals independently translated the SF-36 into Arabic. Four of the



professionals were unaware of the background and purpose of the survey; however, the other two
were briefed about the nature of the instrument and its purpose. This balance of naive and
informed translators was designed to optimize the quality of the translation.

b. An additional translation of the SF-36 was performed by the Saudi ARAMCO Company
Translation Unit in Dhahran, Saudi Arabia. Those involved in this translation were unaware of
the background and purpose of the SF-36.

¢. A committee composed of three of the six individuals involved in step 1a was established.
Each committee member was informed about the background and purpose of the SF-36 health
survey. The committee discussed all the translations produced in steps 1a and 1b and produced a
new translation.

d. An additional translation was made by the first author (S. Al Abdulmohsin) after reviewing
all translations and selecting the translation for each item and response scale with which the
majority of translators agreed.

2. Back-Translation. A back-translation was performed independently for both forward
translations obtained from steps 1c and 1d. In addition, the Arabic translation made by the Saudi
ARAMCO Company Translation Unit (step 1b) was back translated into English by the same
Translation Unit, but by individuals who were not involved in the forward translation. All those
doing the back-translations were unaware of the background and purpose of the SF-36. Back-
translators without prior knowledge of the original instrument's intent were used to minimize
potential bias and their back-translations were expected to uncover unanticipated problems with
language and interpretation.

3. Committee Review. A committee was formed comprised of seven bilingual members from



Saudi Arabia whose mother language is Arabic. The committee members represented different
geographical regions in Saudi Arabia (north, west, east, south, and central) and had not been
involved in previous translation steps. Regional diversity on the committee provided a
compreheﬁsive review of each Arabic word by individuals from different sub-cultures throughout
the nation.

All committee members were Saudi graduate students working on their doctorates or master's
degrees in different fields at The University of Arizona in Tucson. The committee reviewed all
the translated material available. Their review included introductory material, item stems, and
response choices for each item. Committee members also reviewed back-translations when it was
necessary. Based on a consensus of the committee, a decision was made regarding the best
translation. If a satisfactory translation was not available, the committee devised a substitute
translation.

Four of the SF-36 items were modified from the U.S.-English version to be relevant to the
Saudi culture. The physical functioning item that includes bowling and playing golf was changed
to cleaning and taking care of one's garden, because bowling and golf are rare in Saudi Arabia.
The physical functioning item that includes “a mile” was replaced by “kilometer and half” because
the metric system is used in Saudi Arabia. “Several blocks” and “one block” were similarly
replaced with “a half kilometer” and “a hundred meters,” respectively, for two other physical
functioning items because Saudi people do not use the word “block” to describe distance.
Pretest

A pretest was conducted to provide the opportunity to correct errors or potential problems

before implementing the main study. A sample of Saudi students enrolled at The University of



Arizona and their spouses were selected to respond to the final translated Arabic version of the
SF-36. Feedback was obtained from respondents regarding their overall under-standing of the
questionnaire (i.e., the clarity of the instructions, items, and response scales). This feedback
helped identify additional changes that needed to be made to improve the layout of the
questionnaire, including closer placement of the question stem to the corresponding items. (The
final version of the study instrument appears in the Appendix.)
Main study
Setting

The main study was conducted at Saudi ARAMCO Company in the eastern province of the
kingdom of Saudi Arabia. Respondents were from ARAMCO locations in Dhahran, Al-Hasa,
'Udhailiyah, Abqaiq, and Ras-Tanura.
Sample

A convenience sample was selected from several departments at Saudi ARAMCO Company.
This sample was selected by asking each of the departments to generate a list of bilingual (Arabic
and English) Saudi employees who were willing to participate in the study. Persons were selected
from each department to work as coordinators with the first author. The role of the coordinators
was as follows: (1) distribute the questionnaires to the employee participants in their
departments; (2) collect the questionnaires after they were completed by the participants; and (3)
follow up with non-respondents to encourage completion.

After obtaining complete lists of participants from the departments, each person was assigned
randomly to one of six groups (using a computer program developed for this purpose). Eighty-
nine subjects were assigned to each of groups 1, 2, and 3, and 88 subjects were assigned to each

of groups 4, 5, and 6.



Data Collection

Data were collected by distributing the English and/or Arabic versions of the SF-36 personally
through the coordinators to the participants in January 1995 at Saudi ARAMCO Company in the
eastern province of the kingdom of Saudi Arabia. Cover letters explaining the purpose and
objective of the study were provided. Additional items were included to gather demographic
information (i.e., gender, age, and education) and the questionnaires were coded so that non-
respondents could be contacted. Only the first author had access to the list that linked the
questionnaire codes to specific individuals. These questionnaires were administered to the six
groups two times (time 1= initial; time 2= retest) as follows:

Group 1. The participants in Group 1 completed the English version immediately followed
by the Arabic version. The assigned coordinator distributed a sealed envelope containing both
versions to the participants. The participants were instructed to complete both questionnaires as
follows: (a) complete the English version first, (b) insert the English questionnaire after
completion in the envelope provided and seal it, (c) complete the Arabic questionnaire then insert
it in the envelope and seal it, and (d) personally return both envelopes to the assigned coordinator.

Group 2. The participants in Group 2 completed the Arabic version first, immediately
followed by the English version. Aside from the order of administration, instructions for Groups
2 through 6 were as discussed for Group 1.

Group 3. The participants in Group 3 completed the English version followed by the Arabic
version after a two-week interval.

Group 4. The participants in Group 4 completed the Arabic version followed by the English

version after a two-week interval.



Group 5. The participants in Group 5 completed the Arabic version twice (at the first time
point and two weeks later).

Group 6. The participants in Group 6 completed the English version twice (at the first time
point and two weeks later).

All participants were instructed to return the completed questionnaires to the assigned
coordinators using the envelopes provided.
Scoring

All scales were transformed linearly to a 0 to 100 possible range of scores, with 0 representing
the least favorable health state and 100 representing the most favorable health state. All scores
reflect the percent of the total possible score for that scale. For comparison of scores from this
sample to that of the U.S. general population, scoring of the SF-36 followed the procedures used
for the published norms."® For other analyses, scoring of the pain and general health perception
scales followed the RAND recommendations.” There is no evidence for the superiority of one
scoring method over the other, but the RAND method is more straightforward and consistent
across items and scales.
Data Analysis

Statistical analyses were conducted using SPSS for VAX/VMS, Version 4.1.
Descriptive Statistics. The mean ages, percent male and female, and education level were
calculated. Mean SF-36 scale scores were also computed.
Internal Consistency Reliability. Cronbach's coefficient alpha '* was used to estimate internal
consistency reliability coefficients for the initial Arabic administrations (Groups 2, 4, and 5),

Arabic retest administrations (Groups 1, 3, and 5), initial English administrations (Groups 1, 3,



and 6), and English retest administrations (Groups 2, 4, and 6).
Test-Retest Reliability. Pearson product-moment correlations were computed between initial
and retest administrations in Groups 5 and 6 to assess test-retest reliability over a two-week
interval.
Equivalent-Forms Reliability. Pearson product-moment correlation coefficients were used to
estimate equivalent forms reliability between initial and retest administrations in Groups 1 and 2.
Scale Score Means. Scale score means were computed for the Arabic and English versions of
the SF-36 to determine if central tendency varied by version. In addition, paired t-tests were
computed comparing initial and retest administrations.

Results
Subjects

Of the 531 subjects randomly assigned to the six study groups, 446 (84%) individuals returned
their questionnaires. Of these, 31 individuals were excluded from the study because they had
missing data for one or more item(s). Thus, the analytic sample size was 415.

The mean age of the subjects was 34.86 (SD=7.0) with a range of 19 to 59 (Table 1). Fifty-
two percent of the sample were college graduates. A one-way analysis of variance comparing the
age of the six groups revealed no statistically significant differences [F(5, 358) = 0.929, p > 0.05].
Chi-square analysis revealed no significant differences in the proportion of males and females in
the six study groups.

Internal Consistency Reliability
Arabic Version

Initial Administration. Table 2 provides alpha reliability coefficients for the initial
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administration of the Arabic version of the SF-36 (Groups 2, 4, and 5, n=212). Alpha coefficients
ranged from 0.60 (general health) to 0.87 (physical functioning). Except for the general health
scale, reliability coefficients exceeded 0.70, satisfying Nunnally's standard of acceptable reliability
for group-level studies.”® Alpha coefficients from the Medical Outcomes Study (MOS) are
provided for comparison in the last column of Table 2.

Retest Administration. Alpha coefficients for retest administrations (Groups 1, 3, and 5,
n=181) ranged from 0.57 (general health) to 0.88 (physical functioning), and exceeded 0.70 for all
scales except for general health.

English Version

Initial Administration. As shown in Table 3, alpha coefficients for the initial administrations
of the English version of the SF-36 (Groups 1, 3 and 6, n=181) ranged from 0.56 (role limitations
- physical, social functioning) to 0.89 (physical functioning). Alpha coefficients from the MOS
are provided in the last column of Table 3.

Retest Administration. Alpha coefficients for the retest administrations (Groups 2, 4 and 6,
n=179) ranged from 0.60 (social functioning) to 0.90 (physical functioning).

Test-retest reliability

Two-week test-retest product-moment correlations (see Table 4) for the SF-36 ranged from
0.29 (bodily pain) to 0.80 (emotional well-being) for the Arabic version (n=63) and from 0.46
(role limitations - physical) to 0.77 (general health perceptions) for the English version (n=52).
Equivalent-forms reliability

Equivalent-forms product-moment correlations (see Table 5) between corresponding scales

for those administered the English version immediately followed by the Arabic version (n=53)
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ranged from 0.78 (social functioning) to 0.91 (emotional well-being). Correlations for those
administered the Arabic version immediately followed by the English version (n=65) ranged from
0.73 (energy/fatigue) to 0.92 (emotional well-being).
Mean scores for the Arabic and English versions of the SF-36

The mean scale scores for the initial administration of the Arabic version were computed for
participants in Groups 2, 4, and 5 (n=170). The mean scale scores for the initial administration of
the English version were computed for participants in Groups 1, 3, and 6 (n=177). For this
analysis, the bodily pain and general health perception scales were calculated using the SF-36
scoring system used to create the general U.S. adult population norms (see Table 6). The mean
scale scores for a sample of adults in the general U.S. population matched for age and gender to
the Saudi Arabian samples are also provided.”®
Differences between the mean scale scores

Paired t-tests were computed comparing mean scale scores for the Arabic and English
versions of the SF-36. There were no significant mean differences for those administered the
English version followed immediately by the Arabic version (n=53), supporting the equivalence of
the two versions (Table 7). For those administered the Arabic version followed immediately by
the English version (n=65), no significant differences were found for six of the eight scales;
however, means for the energy/fatigue and social functioning scales were significantly different
(Table 8). The average differences between the energy/fatigue and social functioning scale scores
were only about 3 points on the 0 to 100 score range.

Discussion
The median internal consistency reliability coefficients for all administrations (Groups 1, 3,

and 5) of the Arabic version of the SF-36 exceeded 0.70 for every scale except for the general
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health perceptions scale (median alpha =0.59). The median internal consistency reliability
coefficients for all administrations (Groups 2, 4, and 6) of the English version of the SF-36
exceeded 0.70. Therefore, the results of this study provide support for the reliability of the Arabic
version of the SF-36 and are consistent with previous reliability estimates reported for the English
version,>!617

Both the Arabic and English versions of the SF-36 tended to have internal consistency
reliability coefficients equal to or above the acceptable standards for group comparisons.
However, the Arabic version had higher median values than the English version, and this may
have been due to cultural and language factors. Although all participants were bilingual, their
mother language is Arabic. As a result, it is likely that the participants had a better understanding
of the Arabic version than the English version, leading to more internally-consistent (reliable)
responses. In addition, the Arabic version of the SF-36 was adapted to the Saudi culture whereas
the English version was developed for the dominant U.S. culture.

Test-retest correlations over a two-week time interval were similar for the English and Arabic
versions of the SF-36. The size of the correlations indicate a noteworthy degree of variation
between initial and retest administrations. The timing of the study is one factor that may have
contributed to the fluctuation in scale scores. The study was conducted in January when the
season was changing from summer to winter in the eastern province of Saudi Arabia, and this
change in the weather may have impacted upon participants' functioning and well-being. Many
Saudi citizens suffer from colds, influenza, headache, bronchitis, and related symptoms in the

winter. Due to possible real changes, test-retest reliability estimates need to be evaluated with

caution, especially when studying a dynamic process such as health status or quality of life.'®

13



The equivalence of the corresponding Arabic and English versions of the SF-36 scales was
assessed using correlations and paired t-tests. Product-moment correlations ranged from 0.73 to
0.92 between corresponding scales. Only two out of 16 t-tests of paired means between the
Arabic and English versions of the SF-36 were statistically significant. These results provide
strong support for the equivalence of the Arabic and English versions of the SF-36.

When the mean scale scores for the Arabic version of the SF-36 were compared to those for
the general U.S. population, a number of significant differences were found (Table 6). The Saudi
citizens (N=170) had significantly lower mean scale scores for five of the eight scales when
compared to the U.S. sample. In addition, one scale score mean (i.e., energy/fatigue) was
significantly higher in the Arabic sample than in the U.S. sample.

When the mean scale scores for the English version of the SF-36 were compared to those for
the general U.S. population, four of the eight scale score means were significantly different (Table
6). Again, only the mean score for the energy/fatigue scale was higher in the Arabic citizens
(N=177) than in the U.S. sample. The U.S. sample had higher mean scores than the Arabic
sample for the other scales in which significant differences were found (i.e., physical functioning,
social function, and general health).

The results of this study provide support for the reliability of the Arabic version of the SF-36
and its equivalence with the English language version. However, this sample is not representative
of the Saudi population. Thus, these results may not generalize to the Saudi population.

Additional studies need to be conducted to test the reliability and validity of the Arabic
version using a well-designed sampling frame from the general Saudi population. Studies are also

needed to evaluate the sensitivity of the Arabic version to variation in disease severity as well as
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its responsiveness to the effects of medical treatments. Further research should also be conducted
in other Arab cultures in order to examine to what extent this new Arabic version is applicable

and to make any modifications to the instrument if necessary.
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Table 1. Demographic characteristics of the overall analytic sample (N=415)

Patient Characteristics Percent of Subjects
(Number of Cases)
Gender
Male 78 (324)
Female 21 (87)
Not Provided 1(4)
Education
Primary School 3.4 (14)
Intermediate 8.2 (34)
Secondary School 35.2 (146)
B.S. 42.7 (177)
M.S. 7.7 (32)
Ph.D. 1.9 (8)
Not Provided 1(4)
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Table 4. Test-retest (2-week interval) product-moment correlations for SF-36 scales
(Groups 5 and 6)

Scale Group 5 Group 6

(N=63) (N=52)
Physical Functioning 0.73 0.46
Role Limitations - Physical 0.48 0.46
Role Limitations - Emotional 0.55 0.58
Energy/Fatigue 0.69 0.63
Emotional Well-Being 0.80 0.74
Social Function 0.49 0.56
Bodily Pain 0.29 0.50
General Health 0.70 0.77

Range 0.29-0.80 0.46-0.77

Group 5 = Arabic then Arabic with a two-week interval
Group 6 = English then English with a two-week interval

Note: All correlations are statistically significant (p<0.05)
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Table 5. Equivalent-forms reliability product-moment correlations for corresponding

SF-36 scales (Groups 1 and 2)

Scale Group 1 Group 2
(N=53) (N=65)

Physical Functioning 0.81 0.90
Role Limitations - Physical 0.88 0.76
Role Limitations - Emotional 0.87 0.88
Energy/Fatigue 0.86 0.73
Emotional Well-Being 0.91 0.92
Social Function 0.78 0.80
Bodily Pain 0.85 0.77
General Health 0.90 0.90

Range 0.78-091 | 0.73-0.92

Group 1 = English then Arabic immediately
Group 2 = Arabic then English immediately

Note: All correlations are statistically significant (p<0.01)
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Table 7. Comparison (paired t-test) of mean (SD) scale scores for consecutive
administrations of the English then Arabic version of the SF-36

Group 1 (N=53)

Scale Administration Mean (SD) p-value

Physical Functioning Initial 89.53 (11.86) 0.560
Retest 91.42 (10.11)

Role Limitations - Physical Initial 93.40 (17.10) 0.419
Retest 94.34 (17.43)

Role Limitations - Emotional Initial 81.76 (31.05) 1.000
Retest 81.76 (32.40)

Energy/Fatigue Initial 67.07 (16.88) 0.091
Retest 69.25 (17.85)

Emotional Well-Being Initial 76.60 (14.04) 0.871
Retest 76.45 (16.01)

Social Functioning Initial 80.66 (17.26) 0.569
Retest 79.72 (18.55)

Bodily Pain Initial 89.48 (13.88) 0.201
Retest 90.80 (13.10)

General Health Initial 72.83 (16.86) 0.310
Retest 71.79 (16.35)
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Table 8. Comparison (paired t-test) of mean (SD) scale scores for consecutive
administrations of the Arabic then English version of the SF-36

Group 2 (N=65)

Scale Administration Mean (SD) p-value

Physical Functioning Initial 89.77 (13.90) 0.686
Retest 89.46 (13.32)

Role Limitations - Physical Initial 85.38 (28.60) 0.748
Retest 84.62 (27.13)

Role Limitations - Emotional Initial 73.33 (38.73) 0.829
Retest 73.85 (37.96)

Energy/Fatigue Initial 69.92 (16.19) 0.035*%
Retest 66.62 (17.44)

Emotional Well-being Initial 75.14 (17.66) 0.326
Retest 76.00 (18.11)

Social Functioning Initial 81.73 (19.15) 0.040*
Retest 78.46 (20.67)

Bodily Pain Initial 85.58 (18.65) 0.164
Retest 83.27 (19.99)

General Health Initial 70.85 (18.00) 0.762
Retest 70.54 (18.98)

* = significant at P < 0.05
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Arabic Version of the RAND 36-Item Health Survey 1.0
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This Arabic version is a translation of the original RAND 36-Item Health Survey 1.0
developed by the RAND Corporation as part of the Medical Outcomes Study.
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