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Reliability and construct validity of the
Chinese (Hong Kong) SF-36 for patients in

primary care

CLK Lam # & 48

Summary

Objective: To assess the internal and test-retest reliability,
and construct validity of the Chinese (Hong Kong) SF-36
for patients in primary care.

Design: Cross-sectional questionnaire face-to-face
interviews and retest by telephone interviews.
Subjects: 500 Chinese patients aged 18 or above
attending a government general outpatient primary care
clinic in Hong Kong.

Main outcome measure: Internal reliability was
measured by Cronbach’s alpha. Test-retest reliability was
measured by the difference between test-retest scores
and intraclass correlation. Construct validity was
assessed by the correlations between the Chinese (Hong
Kong) SF-36 scores and the Chinese COOP/WONCA
Chart scores, and the correlation between the Chinese
(Hong Kong) SF-36 scores and the total number of
chronic diseases.

Results: Internal reliability coefficients of all the Chinese
(Hong Kong) SF-36 scales exceeded 0.7; there was no
clinically important difference between test-retest scores
of the Chinese (Hong Kong) SF-36. The expected
correlations were observed between the Chinese (Hong
Kong) SF-36 scores and the COOP/WONCA Chart scores.
There was a negative correlation between the total
number of chronic diseases and the scores of five scales
of the Chinese (Hong Kong) SF-36.

Conclusion: The Chinese (Hong Kong) SF-36 was
reliable for group comparison and had good convergent
and divergent construct validity for patients in primary
care.
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Introduction

The Chinese (Hong Kong) SF-36 is a Chinese
translation of the MOS 36-item Short-form Health Survey
(SF-36) adapted to the Chinese population in Hong Kong.
The SF-36 is a generic measure of health-related quality
of life (HRQOL). It has eight scales: the physical
functioning (PF), role-physical (RP), i.e. limitation of
daily roles due to physical problems, bodily pain (BP),
general health (GH), vitality (VT), social functioning
(SF), role-emotional (RE), i.e. limitation of daily roles due
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to emotional problems, and mental health (MH). Each
scale has a range of 100 with higher scores indicating
better HRQOL.! It has been shown to be acceptable and
relevant to the Chinese in Hong Kong in an earlier study,?
and a norm reference has been established for the general
adult population in Hong Kong.?

The aim of this study was to assess the reliability and
validity of the Chinese (Hong Kong) SF-36 for patients
in primary care. Reliability is defined as the degree to
which an instrument is free from errors.*> The level of
reliability determines the highest degree of validity
possible but it does not automatically imply validity.
Validity means that the instrument really measures what
it purports to measure.*® These are two most important
properties of a measuring tool, which must be confirmed
before the instrument can be applied to the relevant
population.

There are two types of reliability. The first is scale
internal reliability, which is based on the theory that the
result is likely to be an accurate representation of the
actual state if the results measured by different items are
consistent.*® The other type of reliability is whether the
measure gives reproducible results on repeated
measurements of the same condition.*¢ Earlier studies
showed that the internal reliability of the social
functioniag and general health scales of the Chinese
(Hong Kong) SF-36 were just short of the generally
expected standard of 0.7.23 This study would further
assess the internal reliability and determine the test-retest
reliability of the Chinese (Hong Kong) SF-36 for Chinese
patients in primary care.

[deally, the validity of a measure should be compared
to a gold standard (criterion), but this is not available for
HRQOL measurement. In the absence of a gold standard,
the best that one can test is construct validity.*7% A
construct is an abstract variable that is constructed to
reflect a hypothesis on how measurable variables will
correlate with one another.%® There are three steps in the
testing of construct validity: The first starts with the
construction of the domain of variables; the second is the
establishment of the internal structure of observed
variables, and the third is the verification of the
hypothesised correlation between the theoretical construct
and other external criteria.*”%!" The construct of the
SF-36 is the eight domains of HRQOL measured by eight
scales. The construct validity of the internal structure of
the observed variables of the scales has been confirmed
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in an earlier study.> This study would try to verify the
correlations between the SF-36 scale scores and external
criteria.

Methods and subjects

Chinese patients aged 18 or above attending a
government general outpatient clinic in Hong Kong were
randomly selected by a pre-determined random number
table matching the appointment number of the patient for
the particular clinic session. Each eligible patient was
invited to be interviewed face-to-face by a trained
interviewer with the Chinese (Hong Kong) SF-36, the
Chinese COOP/WONCA Charts, and a structured
questionnaire on sociodemography and the presence of
chronic diseases. A copy of the Chinese SF-36, the
COOP/WONCA questions without the illustrations and the
questionnaire can be obtained from the author upon
written request.

The COOP/WONCA Charts is a HRQOL measure
that assesses six domains (physical fitness, feelings, daily
activities, social activities, change in health and overall
health) with six single-item charts.'>"* Each chart is rated
on a five-point scale with higher scores indicating worse
HRQOL. It has been translated, and shown to be valid,
reliable and sensitive on Chinese patients in primary
care. 10

Chronic morbidity was measured by the total number
and diagnosis of self-reported chronic diseases. Each
subject was asked if he/she had ever been diagnosed for
more than one month by a registered medical practitioner
to have hypertension, diabetes mellitus, heart disease of
any kind, stroke, chronic pulmonary disease (asthma or
other chronic respiratory problems), chronic joint
problem, psychological illness or any other chronic
disease. The total number of chronic diseases was
calculated by the summation of the number of positive
responses to these questions.

Five hundred and three eligible patients were
sampled but three patients refused to be interviewed. Five
hundred (99.4%) subjects completed the initial interview.
Subjects were interviewed by telephone with the Chinese
(Hong Kong) SF-36 again within one week from the first
interview to assess test-retest reliability. Three hundred
and sixty-two (72.4%) of those who had the first interview
completed the second one. The characteristics of all the

469



Original Article

Table 1: Characteristics of study samples

Subjects completed

All subjects Two interviews

(n=500) (n=362)
Mean age (years) 54.2 (17.89) 52.4 (17.09)
Male 38.0% 35.9%
Female 62.0% 64.1%
Marital status
Now married 68.6% 71.3%
Never married 11.0% 10.5%
Widowed 18.8% 16.6%
Divorced/Separated 1.6% 1.7%
Educational level
No schooling 33.4% 29.0%
Primary 34.6% 36.2%
Secondary 28.6% 30.9%
Tertiary 3.4% 3.9%
Social class by occupation
Professional 0.2% 0.3%
Associate professional 3.6% 4.1%
Skilled worker 24.2% 28.2%
Semi-skilled worker 16.2% 16.0%
Non-skilled worker 55.8% 51.4%
Chronic diseases
None 35.6% 36.5%
One 35.6% 36.5%
Two 20.4% 20.7%
Three or more 8.4% 6.3%

subjects and those who completed both the first and
second interviews are shown in Table 1. There was no
significant difference between the two samples.

Data analysis and hypotheses

The responses to the Chinese (Hong Kong) SF-36
were re-coded and the scale scores were calculated by the
standard algorithm described in the SF-36 Manual.'” The
distribution by the proportion of subjects of the scores of
the Chinese COOP/WONCA Charts was determined.

470

The internal reliability of the Chinese (Hong Kong)
SF-36 was measured by Cronbach’s alpha and 0.7 or
above was used as the standard for group comparison,35.19
Test-retest reliability was assessed by the difference
between the test-retest scores, the statistical significance
of which was analysed by the paired samples t tests. It
was hypothesised that the difference should not be
statistically significant, and 95% of the test-retest
differences should be within 2 standard deviations (SD)
of the mean differences if the measure was
reproducible.*? Test-retest reliability was further assessed
by intraclass correlation (ICC), which measures the
average similarity of subjects’ actual scores on the two
ratings, and 0.7 or above is the desirable standard for
group evaluation.*?

The Chinese COOP/WONCA Chart scores and the
total number of chronic diseases were used as external
criteria for testing the construct validity of the Chinese
(Hong Kong) SF-36.

It was hypothesised that there should be significant
correlations (convergent validity) between related
domains of the Chinese (Hong Kong) SF-36 and the
Chinese COOP/WONCA Charts: the SF-36 physical
functioning (PF) score should correlate with the COOP/
WONCA physical fitness score; the SF-36 role-physical
and role-emotional (RP and RE) scores should correlate
with the COOP/WONCA daily activities score; the SF-36
social functioning (SF) score should correlate with the
COOP/WONCA social activities score, the SF-36 general
health (GH) score should correlate with the COOP/
WONCA overall health score, and the SF-36 mental health
(MH) score should correlate with the COOP/WONCA
feelings score. A review by McDowell et al showed that
0.4 was generally accepted as the minimal standard for
convergent validity.*?! On the other hand, there should
not be any significant correlation (divergent validity)
between scores of unrelated domains: the SF-36 PF score
should not be related to the COOP/WONCA feelings
score, and the SF-36 MH score should not be related to
the COOP/WONCA physical fitness score. The
correlations between the Chinese (Hong Kong) SF-36 and
Chinese COOP/WONCA Chart scores were measured by
Spearman’s rho correlations.

It was hypothesised that patients with chronic
diseases should have worse HRQOL than those without
any chronic disease. Two sample t tests were used to test
the statistical significance of the SF-36 scores between the
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two groups. Furthermore, there should be negative
correlations between the Chinese (Hong Kong) SF-36
scores and the total number of chronic diseases, which was
measured by Pearson correlations.

All data analyses were carried out with the SPSS
Programme for Windows 11.0 (SPSS Inc, 2002).

Results

One of 500 subjects did not answer question 11d
(item GHS5) of the Chinese (Hong Kong) SF-36. There
was no missing or out of range data from the Chinese
COOP/WONCA Charts. The distribution of the Chinese
COOP/WONCA Chart scores and the mean Chinese (Hong
Kong) SF-36 scores of the sample are shown in Table 2.
Scores of the COOP/WONCA Charts are presented in
proportions because they are categorical.

Reliability of the Chinese (Hong Kong) SF-36

The internal reliability (Cronbach’s alpha) and test-
retest reliability of the eight SF-36 scales are shown in
Table 3. The internal reliability was above the standard
of 0.7 for all scales including the social functioning scale.
The differences between the test and retest scores were
all less than five points; a statistically significant
difference was found in only the bodily pain (BP) and
social functioning (SF) scales. The proportions of
differences that were within 2 SD of the mean difference
were near 95% for all but the RP scale. Intraclass
correlations were above 0.7 for six scales, it was just short
of the standard for the role-emotional (RE) scale but it was
below 0.5 for the social functioning (SF) scale.

Construct validity of the Chinese (Hong Kong)
SF-36

Table 4 shows the Spearman’s correlations between
the Chinese (Hong Kong) SF-36 scores and the Chinese
COOP/WONCA Chart scores that were statistically
significant (p<0.05), and correlations that were >0.4 are
shown in bold. The expected direction of correlations
between scores of related domains was negative because
higher SF-36 scores indicate better HRQOL but higher
COOP/WONCA Chart scores represent poorer HRQOL.
There was a strong correlation (>0.4) between the
physical functioning (PF) and physical fitness scores, the
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general health (GH) and overall health scores, and the
vitality (VT) and overall health scores, the role-physical
(RP) and daily activities scores, the social functioning
(SF) and social activities scores, and the mental health
(MH) and feelings scores. The role-emotional (RE) score

Table 2: Distribution of the Chinese COOP/WONCA Chart
and Chinese (Hong Kong) SF-36 score

COOP/WONCA charts Proportion (%) of subjects

(n=500)

1 2 3 4 5
Physical fitness 358 214 18.6 200 42
Feelings 488 304 14.2 5.2 1.4
Daily activities 67.0 18.4 8.6 2.2 3.8
Social activities 88.2 7.4 2.4 1.2 0.8
Change in health 1.6 76 576 314 1.8
Overall health 26 292 510 15.8 1.4
SF-36 Scores Mean (S.D.)
Physical functioning (PF) 87.2 (16.41)
Role-physical (RE) 73.6 (39.18)
Bodily pain (BP) 72.5(29.32)
General health (GH) 57.0 (20.86)
Vitality (VT) 59.1 (25.88)
Social functioning (SF) 96.4 (13.18)
Role-emotional (RE) 79.1 (35.53)
Mental health (MH) 76.8 (19.12)

Table 3: Reliability of the Chinese (Hong Kong) SF-36

Test-retest Proportion Intraclass
Cronbach’s  difference  within 2 SD of correlations
(N=362) alpha mean (SD) mean difference (ICC)

PF 082 -1.1(11.02) 95.0% 0.88
RP 092 1.9 (36.15) 87.0% 0.70
BP  0.90 2.7 (2385)%  93.6% 0.76
GH 075 0.2 (17.34) 95.0% 0.80
VT 080 -0.9(22.93) 95.6% 0.75
SF 094 3.4 (1945)%%  945% 0.44
RE 086 3.7 (36.36) 92.2% 0.65
MH 073 0.5 (14.68) 95.9% 0.83
p<0.05 by paired samples 1 tests
w pe(.0]
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correlated weakly (r = -0.13 to ~ 0.27) with all COOP/
WONCA Chart scores except the physical fitness scores.
There was no significant correlation between the PF and
feelings scores or between the MH and physical fitness
scores, supporting divergent validity.

Table 5 compares the SF-36 scores of patients with
and without any chronic disease. The Hong Kong Chinese
adult population mean and standard deviation (S.D.) are
also shown for comparison.? The SF-36 scores of the
physical health related domains of subjects were generally
lower than those of the general population norm, but their
mental health related domain scores were higher. The
scores of patients with chronic diseases were lower than
those of patients without any chronic disease in five
scales, and the differences were statistically significant for
physical functioning (PF), bodily pain (BP) and general
health (GH). The social functioning score of patients with
chronic diseases was significantly higher than those of
patients without any chronic disease. There was a

Table 4: Spearman’s correlations between the Chinese
(Hong Kong) SF-36 and COOP/WONCA Chart
scores

N=499 Physical Feelings Daily Social  Overall

fitness activities activities health

SF-36 scores

PF -0.729 N.S. N.S. N.S. -0.288
RP N.S. -0.185 -0.461 -0.342 -0.230
BP -0.129 -0.246 -0.263 -0.178 -0.284
GH -0.168 -0.194 -0.300 -0.238 -0.540
VT -0.100 -0.310 -0.321 -0.226 -0.438
SF 0.098 -0.120 -0.245 -0.722 -0.138
RE N.S. -0.228 -0.210 -0.273 -0.132
MH N.S. -0.508 -0.297 -0.195 -0.364
Notes

N.S. = not statistically significant

Table 5: Mean SF-36 scores® and effect size® by chronic disease groups

PF RP BP

Hong Kong population
norm (n=2410)

Mean 91.83 82.43 83.98

SD. 12.89 30.97 21.89
All subjects (n=500)

Mean 87.22 73.55 72.47

S.D. 16.41 39.18 29.32
No chronic disease (n=178)

Mean 94.80 70.79 76.19

S.D. 9.70 39.63 28.15

21 Chronic disease (n=322)

Mean 83.02 75.08 70.42
S.D. 17.81 38.90 29.79

Difference between groups

Mean -11.77% 4.29 -5.76*
Effect size 0.72 0.11 0.20
Notes

GH VT SF RE MH
55.98 60.27 91.19 71.67 72.79
20.18 18.65 16.49 38.39 16.57
57.00 59.12 96.40 79.13 76.82
20.86 25.88 13.18 35.53 19.12
63.01 60.79 94.45 7547 71.57
20.55 20.01 16.81 38.37 17.91
53.68 58.20 97.48 81.16 76.41
20.30 25.81 10.53 33.75 19.77
-9.33% -2.59 3.02% 5.69 -1.16
0.45 0.10 0.23 0.16 0.06

a. The differences in mean SF-36 scores between “the chronic disease” group and “no chronic disease™ group were tested by the two-sample 1 tests, differences marked

by an *were statistically significant with p<0.05.

b. Effect size = difference in mean score between “the chronic disease” and “no chronic disease” groups/S.D. of all subjects.
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Table 6: Pearson correlations between the Chinese (Hong
Kong) SF-36 and the total number of chronic
diseases

N=499 Correlation coefficient 2-tailed p value

SF-36 scores

PF -0.472 <0.001
RP 0.062 0.170
BP -0.132 0.003
GH -0.209 <0.001
VT -0.075 0.094
SF 0.107 0.017
RE 0.082 0.066
MH -0.014 0.761

negative correlation between the total number of chronic
diseases and the physical functioning (PF), bodily pain
(BP), general health (GH), vitality (VT) and mental health
(MH) scores, but a significant positive correlation
between the total number of chronic diseases and the
social functioning score (Table 6).

Discussion

The Cronbach’s alphas on internal reliability of the
SF-36 scales were all above 0.7, and those of the role-
physical, bodily pain and social functioning scales
exceeded the standard of 0.9 for individual assessment.
The results were better than those found in an earlier study
on patients in primary care,? probably because the sample
of this study was larger and there was more variation
between subjects.*

The Chinese (Hong Kong) SF-36 scores were
generally reproducible on repeated measurements. The
direction of the change in the scores was not consistent
among the different scales, suggesting that there was no
systematic bias and the variations were mostly random.
Although the difference in the BP and SF scores were
statistically significant, the effect size differences (mean
score difference/S.D. of the first interview) were less than
0.3, which is generally not considered to be clinically
important.222# The intraclass correlation (ICC) of the role-
emotional (RE) scale was just short of 0.7 and many
experts agree that 0.5 may be adequate for group
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assessments.*> However, the low ICC in the social
functioning scale deserves further evaluation.

The repeat interview was carried out by telephone
interview, which gave similar results to those obtained
by face-to-face interview, suggesting that the data
collected by these two methods can be pooled together.
Lam et al also showed that telephone interviews gave
similar results on health service utilisation as those found
in the face-to-face household survey. These findings
are important because telephone interview is becoming a
popular survey method in Hong Kong and it is often
used in combination with face-to-face interviews in the
same study.

There may be a concern that subjects could
remember their answers of the first interview when the
interview was repeated within one week, leading to falsely
high test-retest reliability. This was unlikely with the
large number of questions that each subject had to answer.
Subjects’ conditions may have changed if the test-retest
interval is too long, resulting in a falsely low reliability
for a responsive measure. Most experts recommend an
interval of one to two weeks between interviews for
assessing test-retest reliability.426

Construct validity of the Chinese (Hong Kong)
SF-36

The hypothesised correlations between the Chinese
(Hong Kong) SF-36 scores and the Chinese COOP/
WONCA Chart scores were generally observed,
confirming convergent and divergent construct validity.
As other studies have found, the COOP/WONCA daily
activities score correlated strongly with the role-physical
(RP) score but only moderately with the role-emotional
(RE) score.?”28 The RE score correlated significantly with
the COOP/WONCA feelings score but not the physical
fitness score, supporting the construct validity of this
scale in measuring role limitations related to emotional
rather than physical problems. The results support the
construct of RE and RP as two separate scales. The
combination of these two SF-36 scales into one single role
functioning scale, as proposed by Fukuhara et al,*30 may
miss the limitations caused by emotional problems.

The hypothesised negative correlations between the
Chinese (Hong Kong) SF-36 scores and the total number
of chronic diseases were found in only five of the eight
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Key messages

1. The Chinese (Hong Kong) SF-36 is a health-
related quality of life (HRQOL) measure.

2. It has been shown to have good internal
reliability and adequate test-retest reliability
for group assessment among Chinese patients
in primary care.

3. There was no clinically important difference
between results obtained by face-to-face and
telephone interviews.

4. Tt has been shown to have construct validity
for Chinese patients in primary care.

5. The Chinese (Hong Kong) SF-36 can be used
to assess patient perceived effect of an illness
or treatment.

scales. It was unexpected that the role-physical, role-
emotional and social functioning scores of patients with
chronic diseases were higher than those of patients
without any chronic disease. One possible explanation
was that subjects without any chronic disease consulting
the clinic were likely to have acute illnesses that had
interfered with their daily or social activities.

Conclusions

The Chinese (Hong Kong) SF-36 has been shown to
have good internal and test-retest reliability among
Chinese patients in primary care. There was little
difference between the results obtained by face-to-face and
telephone interviews suggesting that data obtained by
these two methods can be pooled together for analysis.
The construct validity of the Chinese (Hong Kong) SF-36
was confirmed by significant correlations (convergent
validity) with related domain scores and insignificant
correlation (divergent validity) with unrelated domain
scores of the Chinese COOP/WONCA Charts. There was
a negative correlation between the total number of chronic
diseases and several scales of the Chinese (Hong Kong)
SF-36, further supporting its construct validity.

The Chinese (Hong Kong) SF-36 can be used to
assess HRQOL of patients in primary care in Hong Kong
reliably and validly. The inclusion of HRQOL as an
outcome measure of the impact of illnesses and the effects
of treatments can make health care more patient-centred.
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Master of Science / Postgraduate Diploma in
Sport and Exercise Medicine *
REREFERREL / REXE

University of Bath, UK (For Doctors by Distance Learning)

www.hku.hk/space

Procsaanrrean
2oseeemsuriean

To meet the increasing need for expertise in the area of Sport and Exercise Medicine, the University of Hong Kong, School of Professional and
Continuing Education (HKU SPACE), in association with the University of Bath, School for Health, UK offer the MSc/ Postgraduate Diploma in
Sport and Exercise Medicine.

® Three year part-time MSc programme through Distance Learning mode commencing in March 2004,

* Postgraduate Diploma in Sport and Exercise Medicine over a two year period.

¢ Eight Units - Primary Care; Body in Motion; Applied Biomechanics; Exercise Physiology; The Sporting Mind; Sports Injuries; Doping,
Therapeutics, Ethics and the Law, and Rehabilitation.

* Holders of the Postgraduate Diploma may apply for entry to the Master of Science in Sport and Exercise Medicine to be completed
through a dissertation. :

¢ Student support - unit tutors, weekend clinical sessions, clinical attachments, workbooks, readings and electronic materials.

¢ Applicants should be qualified medical doctors with proficiency in English.

* Closing date for application is 12 January 2004, on a first-come, first-served basis.

Information Seminar

For futher information on this programme and the Information Seminar, please contact November 2003

Miss Tsang at 2975-5867, email: mwhtsang@hkuspace.hku.hk
or access http://www.hku.hk/space/div_hs/progs_curs/hs29-814-00.html

* These are exempted from registration under the NLHPE Ordinance. These programmes are included in the List of Quotable Qualifications of the Medical Council

of Hong Kong and recagnized by the Hong Kong College of Family Physicians for 50 CME points,

N
SCHOOL FOR HEALTH

HKU School of Professional and Continuing Education

The Hong Kong Practitioner VOLUME 25  October 2003 475

b4





