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Introduction Measurement of HRQOL is through the use of
questionnaire.  Amid those instruments which are
widely used in health care, the SF-36 (Short form — 36) is
one of the most extensively used, widely translated and
tested instrument worldwide. It is a generic outcome
measure of sickness ¢ based on 36-items selected to
represent eight health concepts (physical, social and
role functioning, mental health, health perceptions,
energy fatigue, pain and general health). The SF-36 is
reported to be a sensitive measure for outcome of care

"Health-related quality of life (HRQoL)" is defined as an
individual’s satisfaction or happiness with domains of
life as far as they affect or are affected by health. It is
distinguished from Quality of Life (QoL) in that HRQoL
is concerned primarily with those factors that fall under
the purview of health care providers and health care
systems !, and in health care, sometimes preferred to
that of QoL?2.
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for numerous diseases** and also sensitive to changes in
health in general populations®:7. The developers have
also methodically documented the wvalidity and
reliability of this instrument in other countries ®*.

Currently there are no published information on the
validity and reliability of SF-36 in the Malaysian context.
Though there are extensive publications elsewhere on
its validity and reliability, given the cultural, social and
ethnic differences between Eastern and Western
cultures, the SF-36 is postulated to function differently in
Malaysia. Therefore, if the SF-36 is to be used in the
study of health outcomes such as HRQoL, information
on its psychometric properties in the Malaysian context
will be of utmost importance.

Here, we explore the construct validity and internal
consistency of this instrument in asthmatics and in the
general population in Malaysia.

Materials and Methods

The UK version of SF-36 was first translated into the
Malay (Bahasa Melayu) language by a group of
researchers from Universiti Sains Malaysia®. We had
subsequently adapted and modified this translated
version of the SF-36, changing some Malay words
perceived to be a dialect, too localised or vernacular.
This modified version of the translated SF-36 was then
used in a two-phased study between 1999 and 2000.

In Phase I, the Malay version of the SF-36 was
administered to asthmatics at six government hospitals
from different regions of the country. Further details on
this study are described elsewhere .

In addition, using quota sampling to cover the main
ethnic groups®, we also carried out cognitive debriefing
in the form of in-depth interviews of patients
(irrespective of their disease) and their families
attending government medical outpatient clinics. Here,
we explored their perception, understanding and

Footnote:

interpretation of translated items of the Malay version,
the various terminology used, and the formatting of the
self-administered questionnaire. Results of the cognitive
debriefing were then used to further refine the translated
version both in terms of words used, and the
format/layout of the questionnaire.

Phase II of the study implemented in 2000 saw the
administration of the further refined version on the
population in a nationwide household community
survey. A total of 5,238 living quarters© (LQ) had been
selected with the help of the Department of Statistics
Malaysia and each LQ was given two questionnaires
together with self-addressed envelopes. Details of the
methodology, including the typological errors detected?,
are reported elsewhere .

In both phases of the study, the eight scales of SF-36
were calculated using the formula specified by Ware et
al’. Higher scores on each scale signify a better health
state.

Distributions and floor-ceiling effects were explored
using frequency distributions, and Cronbach’s a for
internal consistency. Principal component analysis with
orthogonal rotation (varimax method) was done for
both disease and population data, to look at the pattern
of correlations between the eight scales and the physical
and mental health domains put forward by Ware et a/*®.

Construct validity was looked at based on a priori
hypotheses””. Based on other findings elsewhere!®®,
with rising age, lower scores are expected for scales
which measure physical health, namely physical
functioning (PF), Role physical (REP) and Bodily pain
(BP). Lower scores are also expected with presence of
medical conditions!**®. The Mann-Whitney U or
Kruskal-Wallis test of significance for . non-normally
distributed continuous variables was used to assess
significance of observed differences as all the scales did
not have a normal distribution (using the Kolmogorov-
Smirnov Test of Normality).

a: A research team under the aegis of International Quality of Life Assessment (IQOLA) Project had developed a translated version.

b: Malay, Chinese Indian and other Bumiputera (from Sarawak).

¢ A living quarters (LQ) is a living unit, structurally separate (surrounded by walls, fences etc. and is covered by a roof) and
independent (has direct access via a public staircase, communal passages or landing) and are meant for living.

d: Typological errors were noted in questions 6 and 8 which could affect the accuracy of responses for social functioning (SF) and
bodily pain (BP) scales respectively. Question 6-one response category left out (moderately”). Question 8-had six response
categories instead of the specified five. “Mild” and “very mild” were combined. :
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Results

In Phase I, 1634 asthmatic patients were eligible and 1612
(98.7%) responded. The respondents differed from that of
the population of asthmatics in Malaysia®, with males, the
young, Chinese and other ethnicity, unemployed and
those with lower education under-represented®.

The cognitive debriefing and in-depth interviews
revealed some phrases that non-Malays and those with
lower educational status had difficulty with, such as
responses for questions on PF, which has a positive
("yes") and negative expression ("limited") in a particular
response. In the final translated version, we omitted the
"es” as we noted they had misinterpreted the “yes” to
mean, “pes”, they can do that activity'. Other phrases
found to be confusing had also been modified. Those
with lower educational level also encountered problems
with the tabular form used for some questions (such as
for PF and MH items), resulting in wrong application,
with columns seen as the "main questions", and rows as
the possible responses, hence the puzzle of multiple
responses for some.

Subsequently, in Phase II, of 10,041 questionnaires sent
out, 3072 were returned in a usable form. Response rate
was 30.6%. Compared to the Malaysian population in
2000, urban dwellers, young males, Chinese and Other
ethnicity were under-represented™.

Distribution and Data Quality

Table I shows distribution indicators for the scales. Role
limitations for physical (REP) and emotional (REE)
scales had considerable floor and ceiling effects. The
ceiling effects for these scales were substantially greater
for the general population data from the phase II study.
Physical functioning (PF) and social functioning (SE)
also had substantial ceiling effects. However, this
picture of substantial ceiling effects for PF was not seen
amongst the older population 60 years and above.
Whilst PF showed greater variability with increasing age,
minimal floor and ceiling effects were reported across all
ages for bodily pain (BP), general health (GH), vitality
(VD) and mental health (MH); neither did they show
much difference in distribution of scores across age
groups. Additional details of distribution for the scales
have been described elsewhere.

In terms of distribution, in one hand the asthma data
reported both REP and REE to have a bimodal

Footnote:
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distribution, with the peaks at the minimum and
maximum values. On the other hand, the population
data set did not show a similar distribution. Instead, PF,
REP, SF and REE in the population data showed a J-
shaped distribution, whilst the remaining scales
(including those of the asthma data), were more
normally distributed but negatively skewed. Similarly
shaped distributions were found within different sexes,
age groups and ethnicity for both data, and asthma
severity grades for asthma data.

At item level, the missing value rates were noted to be
consistently low; of the highest being only 0.46% for
question 5c, and the lowest percent of 0.07% for
questions 3b and 9g (Table II).

Tests of Scaling Assumptions and Reliability

The results of tests of scaling assumptions for general
population data are summarized in Table IL
Correlations between each item and its hypothesized
scale were all above 0.50, except for item 3j in PF (0.38)
and both items in SF (0.45). The highest score was 0.81
(5b) for the REE scale. Item-scale correlations were more
or less similar within each scale, the exception being
item 3j (bathing and dressing — PF), and to a lesser
extent, item 1 (health in general — GH). The means and
standard deviations were more or less similar within
every scale.

For item discriminant validity, items in VT, SF and MH
had high correlations to scales other than that
hypothesized for the particular item. Almost all items in
VT and SF overlapped with MH scale. Both items in SF
had higher correlations with MH scale (0.49 and 0.56)
than with its hypothesized scale (0.45). In addition, item
6 and item 10 in SF had higher correlations with REE
(0.48) and VT (0.49) respectively than with its own scale.
In MH, item 9d and 9h had similar correlation to VT as
to its hypothesized scale.

. The internal consistency reliability statistics for the 8

scales are presented in Table III. All scales exceeded the
recommended 0.70 level for group comparison®, except
for SF scale which had lower Cronbach’s as for both
data sets (0.55 and 0.62). Most of the inter-scale
correlation coefficients were medium to low, though the
correlation between MH and VT (0.69 and 0.70 for the
two data) was almost as high as the two scales’ reliability
statistics.

e: They registered the meaning of “yes” yet ignored the subsequent phase of “limited...”
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Latent dimensions and validity

Table IV presents the results of thé principal component
analysis. The eight scales were highly correlated with a
single component, with only 52-53% of variance
accounted for both datasets. If two components as
hypothesized are forced', the inclusion of the second
component increased the variance to 63-64%. As
expected, PF and REP had high correlations with the
physical component for the asthma data; while in the
general population data, it was the PF, BP and GH
scales.  Scales highly correlated with the mental
component were MH, VT in the asthma data, and SF,
REE and MH in the general population data.

There were some contrasting findings, however. In the
asthma data, BP and GH loaded higher in the mental
component, whilst REE loaded higher on the physical
component and SF had relatively equal loading on both
components. In the population data, VT and REP scales
have moderate to high correlations with both
components. There is no difference noted for this
between the sexes; across ethnic groups, REP had
higher factor loadings in mental component amongst the
Chinese, Indians and Other Bumiputera ethnic groups
(0.54 to 0.71), while Malays had almost equal loadings
for this scale (0.51 and 0.45 for physical and mental
component respectively). As expected, GH scale loaded
higher in the physical component in the general
population data, in contrast to the asthma data in which
it loaded higher in the mental component.

Footnote:
f: The eigenvalue cut-off value was lowered to 0.8.

Results of item level factor analysis is shown in Table V.
Items in PF, REP, GH scales are grouped-together, as
expected. Positively worded items in VT ("full of life", "a
lot of energy") and MH ("calm and peaceful", "happy")
are loaded together in the same factor as BP items.
Alternately, negatively worded items in VT ("worn out",
"tired) and MH ("nervous", '"in the dumps",
"downhearted™) are loaded in another factor, together
with SF.

Table VI shows means of the scales across several
variables. Amongst asthmatics, age significantly affects
PE GH and MH scores, though increasing age shows a
continual decline only in the PF scale. PF, REP and VT
scales demonstrate deteriorating scores with increasing
disease severity in the asthma data. In the general
population data, though all domains are affected by age,
a trend 'in reduction of PF, REP, BP and GH was seen
with increasing age (also in Figure 1). Conversely, MH
scale demonstrates no obvious pattern with age, also the
case for VT, REE and SF. Contrasting those 50 years and
above with the other two age groups, besides PF, REP,
BP and GH scales were also significantly lower in those
50 years and above. Presence of self-reported disease
and handicap also appreciably affect means of all the
scales. Considerable inter-ethnic differences were seen
for both data, with the Others category, followed by the
Chinese, having higher scores for most scales. Malays
had the highest score for SF in the general population.

Table I: Distribution indicators for the SF-36 scales

Indicators Physical Role Bodily General | Vitality|  Social Role  |Mental
functioning | limitation- | Pain Health (VT) | Functioning |limitation- | Health
{PF) physical {BP) (GH) (SF) Emotional | {MH)
{REP) (REE)
Asthma Data
Number of cases 1611 1601 1612 1611 1610 1612 1609 | 1612
Floor (%) 0.4 28.6 0.4 0.2 0.1 0.2 27.7 0.1
Ceiling (%) 4.8 25.0 0 0.3 2.5 16.7 40.0 57
Skewness -0.4 0.1 -0.1 0.0 -0.1 0.2 -0.2 -0.5
Mean 64.1 47.7 58.9 52.2 62.0 69.5 56.1 69.8
SD 22.4 39.3 20.2 20.4 18.5 20.8 41.8 18.9
General Population '
Data
Number of cases 3072 3064 3070 3070 | 3071 3070 3060 | 3071
Floor (%) 0.2 8.2 0.3 0.3 0.1 0.2 12.7 0]
Ceiling (%) 32.3 70.4 0 2.4 4.0 43.2 - 71.3 9.2
Skewness -1.87 -1.6 0.6 -0.4 -0.3 -1.3 -1.4 -0.5
Mean 86.0 82.0 70.0 66.7 66.8 83.7 79.2 74.7
SD 17.9 32.1 17.6 20.0 17.7 19.3 35.9 17.2
166 Med J Mdlaysia Vol 60 No 2 June 2005
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Table V: ltem level Factor Analysis of the Malay version of SF-36 in the general population data

Factor Loadings of individual SF-36 items

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
PFO1 {3a) 0.464
PFO2 {3b) 0.739
PFO3 {3c) 0.743
PFO4 (3d) 0.706
PFO5 (3e) 0.779
PFO6 (3f) 0.615
PFO7 (3g) 0.616
PFO8 (3h) 0.685
PFO9 (3i) 0.673
PF10 (3)j 0.549
REP1 (4a) 0.763
REP2 (4b) 0.766
REP3 (4c) - 0.784
REP4 {4d) 0.700
BP1 (07) 0.513
BP2 (08) 0.461
GH1 (071) 0.424 0.485
GH2 (114} 0.698
GH3 (11b) 0.732
GH4 {11¢) 0.676
GH5 {11d) 0.726
VT1 (9aq) 0.699
VT2 (%e) 0.683
VT3 {9g) 0.600
VT4 (9i) 0.563
SF1{06) 0.446 . 0.415
SF2 (10} 0.583
REE1 (5a) 0.803
REE2 {5b) 0.829
REE3 (5c¢) 0.757
MH1 {9b) 0.662
MH2 {9¢) 0.692
MH3 {9d) 0.418 0.575
MH4 (9f) 0.715
MH5 (9h) 0.419 0.564

Principal Component Analysis with varimax rotation was used. Factor loadings >0.40 were considered significant.
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Fig. 1: Comparison of the SF-36 scale profiles (of the Malay version) across age groups in the

general population data.

Discussion

There is a need for a standard list of measures that can
be used internationally for purposes of cross-country
comparison. It is for this reason that this study was
undertaken. Health outcomes, from the patient’s
perspective, have become increasing more essential in
health care in Malaysia. Both generic and specific
measures of self-reported health-related quality of life
questionnaires have been gradually used more. Hence,
the applicability of SF-36 instrument in the Malaysian
context is an important issue given its generic nature and
use across multiple health conditions internationally.

In general terms, the study substantiates the applicability
of the SF-36 concept in Malaysia, with a few caveats. The
SF-36 Malaysia version has a high rate of data
completion, with good quality data obtained not only in
institutional settings, but also in the context of self-
administration in the general population. Percent
missing was less than 0.5%, lower than that reported
elsewhere®?, The floor-ceiling effects and the skewed
distributions of the scales seen here is similar to findings
in Taiwan®, Hong Kong? and Australia®. As expected,
domains of physical functioning, role functioning and

Med J Mdlaysia Vol 60 No 2 June 2005

social functioning have substantial ceiling effects for the
general population, similar to Taiwan®? and Hong
Kong?. Ceiling effects were most considerable for both
scales of role functioning, not surprising given they are
comparatively coarse role disability scales®. Thus, the
scales of role functioning, and to some extent physical
and social functioning, might not be sensitive enough to
detect changes at the upper end of the health state in the
general population.

Item-scale correlations were generally good, except for
item 3j in physical functioning which looks at bathing
and dressing oneself, and both items in social
functioning = scale. Item 3j addresses physical
functioning at its lowest performance level in the scale,
thus suggesting that people might perceive it to be
discordant in this domain, perhaps interpreting it as too
basic; an activity not addressing their perception of
physical performance. The item is not correlated with
other scales, implying it still fits best in the physical
functioning scale, than in the other seven. However,
most SF-36 scales, physical functioning included, had
high Cronbach’s as, suggestive of internally consistent
scales.
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An exception is the social functioning scale, with
internal consistency reliability lower than that
recommended?, a finding encountered in Taiwan® and
Hong Kong®. The items in social functioning have
higher correlations with items in mental health and
vitality scales than with its own. With these high inter-
correlations with other scales, items in social
functioning, mental health and vitality have some
problems with item discriminant validity. Except for
these 3 scales, inter-scale correlation analysis shows that
other scales were generally distinct for the Malay version
of SF-36.

This implies the possibility of cultural differences at
work in item interpretation, as noted by Tseng et al.®.
Tseng el al”* had noted that social functioning as a
concept may be more westernised. Similar to the
Chinese® and Taiwanese®, Malaysians would not
generally consider using health problems to evade
social, let alone family gatherings. Culturally, family and
kin play a fundamental role in people’s lives, one
separate from that of friends and other social
interactions.  Thus, as recommended elsewhere in
Asia®®  perhaps a specific "family functioning scale"
might need to be added to recognise the influence of
health on family life in Malaysia.

Additionally, vitality and mental health scales were
highly inter-correlated. Both vitality scale items ("have a
lot of energy" and "feel worn out") had high correlations
with mental health scale; while two mental health items
("felt calm and peaceful" and "been a happy person™
had high correlations with vitality scale. Furthermore,
item level factor analysis had shown that loadings of the
items in VI and MH are split into two factors,
interestingly according to the way the items were
worded, either "positively" or "negatively". This implies
that Malaysians have difficulty distinguishing between
the two domains. Such a finding had been reported in
Singapore® as well as studies amongst Asians®?®
elsewhere.  Moreover, vitality scale shows a high
correlation in the mental component and a low
correlation with the physical component for the asthma
data, as seen also in Taiwan® and Japan®. In contrast,
amongst the general population, vitality scale had
roughly similar correlation (moderate to substantial
association?) with both components, as that reported in
United States by Ware et al.t. Ren et al® had stated that
for the Chinese, "“happiness’, a healthy mental state, is a
sign of possessing vitality", hence "vitality is central to
the concept of a healthy mental state”". Non-Western
cultures also "express emotions in ways that merge mind
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and body", with mind and body integrated with one
another as well as with social milieu, and psychological,
physical and social factors perceived as indivisible?.
This could also possibly explain the difficulty Malaysians
have in discriminating between items in the vitality and
mental health scales, unable to conceptually distinguish
between having energy, liveliness with happiness or a
positive affective state.

The eight scales were found to form two distinct clusters
of physical and mental health in America***, Western
Europe # and Japan®. However, in Malaysia, only one
component Chigher order cluster) was identified for both
disease and general population data. The higher order
cluster of one component had also been noted in
Australia®. Forcing two components yielded scales that
were clustered differently from the expected in the
asthma data. This disparity could perhaps be due to the
translation process, as difficulties were encountered
during administration in the study, hence the
subsequent cognitive debriefing to further refine the
language and terminology used. In the second phase of
the study, (i.e. the general population data), the pattern
of the hypothesized two components is more apparent
as that reported by Ware et al.’.

In the Malaysian general population data, general health
scale is primarily a physical scale and does not have as
strong an association with mental health as that seen in
Singapore®, Taiwan® and Japan?®. Instead, the Malaysian
picture approximates that of Hong Kong and America’.
Role-physical scale had a moderate correlation with the
mental component, with this picture more obvious
amongst non-Malays. The differences seen in factor
structure could be due to linguistic and cultural
differences.  Perhaps people are more willing to
attribute limitations in physical role functioning to
affective states. Another point is the amount of variance
accounted for by the two components, which is lower
than that found in Japan®®, (58%-66%) and America‘
(more than 80%). Possibly, there may be other areas of
importance which was not included, such as spirituality,
sexual health and family relationships, the last as had
been mentioned earlier.

Lower scores seen for physical functioning, role physical
and bodily pain with increasing age supports the
construct validity of the Malay version of SF-36, as does
the lower scores associated with increased severity of
disease, and presence of self-reported disease and
handicap. The differences seen in the SF-36 scale
profiles across age groups, with evidence of physical
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functioning declining with age whilst mental health
show no particular trend, is indicative of discriminant
validity of the Malay version of SF-36.

The asthma data had further demonstrated that the
Malay version of SF-36 was sensitive enough to detect
changes amongst mild asthmatics, specifically in the
expected domains of role functioning, general health,
physical functioning and bodily pain, even after
adjusting for the effects of gender, age, ethnicity,
education, marital state, education, employment,
duration of having suffered from asthma and co-
morbidity, in an article published earlier’. Given the
nature of the disease, as expected, mental health and
vitality were not affected in mild disease. Furthermore,
the instrument was also responsive to different grades of
severity of disease, as shown by increasingly severe
drop in quality of life with worsening disease severity;
all eight domains affected among moderate and severe
asthmatics; and with the poorest quality of life scores
amongst the severe group®, further evidence of its
construct validity, albeit only in asthma disease.

Perhaps Malaysians view the concept of HRQoL
differently, in that the two higher order clusters of
Physical and Mental Health might not be fully applicable
or entirely appreciated in the Malaysian setting. This
implies that one may not use these summary measures
to represent HRQoL, but should instead use the eight
scales. Arguably, perhaps further refinement of the
questionnaire may yield a picture similar to that seen in
America, though one may dispute that culturally, the
mores, customs, traditions and way of life of both Asians
and Americans are distinct and separate. On the other
hand, with the current wave of globalisation, the gap
may narrow over time. Given the current scenario, the
domains affecting health related quality of life of people
in Malaysia need to be explored further, with efforts to
identify domains or scales partially, or not addressed, in
the SF-36. In essence, the Malay version of SF-36 could
be used in Malaysia, with its generally acceptable
internal consistency and validity. The caveat is in the
call for additional domains of importance to Malaysians

Validity and Reliability of the SF-36: The Malaysian Context

that is not covered by the instrument, and in the caution
to be employed when using and construing the meaning
of some scales.

This study is limited to Malaysians aged 18 years and
above, and who are able to understand either Malay or
English language. There is the possibility of response
bias with the poor response rate for population data;
though reported rates for postal surveys have been
reported to range from a low of 24% to a high of 92%".
Other possible bias include under-representation of
males, the young, Chinese and Other ethnicity for both
data and the minor errors in the questionnaire involving
1 item each in social functioning and bodily pain scale,
all or one of which might potentially affect the results.
Furthermore, items in physical functioning and role
functioning scales contain three or less responses, and
hence, by stringent standards, is inappropriate for factor
analysis. ~Lastly, stability/reproducibility and content
validity of the instrument was not assessed in this study.
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