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Objectives. The SF-36 is a generic measure of health status and has gained popularity as a
measure of outcome in a wide variety of patient groups and surveys. The Chinese version of SF-
36 was introduced in 1995 and its reliability and validity in the general population has been
reported. However, the reliability and validity has never been reported in clinical settings.
Therefore, we provide estimates of the reliability and test validity of the Chinese SF-36 in people
undergoing physical examinations.

Methods. A cross-sectional study was conducted among individuals who underwent physical
examinations in the China Medical University Hospital in 1996. A total of 434 individuals over
the age of 18 years were recruited. The overall completion rate was 68.7%. Outcome was
evaluated by the Short Form 36 (SF-30), a short questionnaire with 36 items measuring eight
multi-item variables: physical functioning, social functioning, role limitation due to physical
problems, role limitation due to emotional problems, mental health, vitality, pain and general
health.

Results. All variables passed tests for item-internal consistency and item-discriminant validity.
Analyses of internal consistency coefficients ranged from a low of 0.66 for the bodily pain
variable to a high of 0.89 for social and physical functioning variables. Validation by factor
analysis yielded results remarkably similar to those proposed by the authors who developed the
SF-36. We found significant differences in physical-related variables such as physical
functioning, and bodily pain between different age groups, and significant differences in all
variables except for bodily pain in different categories of minor psychiatric morbidity.
Conclusions. In general, the Chinese version of the SF-36 is reliable and valid for measuring
health status in people undergoing physical examination. ( Mid Taiwan J Med 2005;10:8-17 )
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INTRODUCTION
Because of the increasing emphasis on the
importance of subjective accounts of health in
monitoring medical outcomes, tremendous effort
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has been made in the past decade to develop
health questionnaires that measure the perception
of health of the population [1,2]. These
questionnaires measure the potential benefits of
health care intervention that can influence a wide
number of variables such as physical mobility and
functioning, mental health, social life, and
overall well-being [3]. The SF-36 is a generic
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measurement of health status and has gained
popularity as a means of evaluating outcome in a
wide variety of patient groups and surveys,
especially primary care practice in Taiwan.

The Chinese-version of the SF-36 was
introduced in Taiwan in 1995. Studies have
indicated that inadequate language translation
may have led to a reduction in the validity of its
content [4,5]; therefore, it is necessary to validate
the Chinese version of the SF-36 in different
settings before it is widely used. Although
psychometric testing of the Chinese version
SF-36 in the general population has been
validated [6-8], this kind of study has never been
performed in a primary care setting. If the
instrument is validated in a primary setting and it
performs as we would expect, we will have
confidence in its validity in primary care settings.
Therefore, the specific aim of this study was to
test the reliability and validity of a Chinese-
Language version of the MOS 36-item short form
health survey (SF-36) for measuring the health
status in a sample of individuals who underwent
physical examinations in a medical center in
Taiwan.

SUBJECTS AND METHODS

Study subjects

Six hundred and thirty-two consecutive
individuals who underwent physical examinations
in the China Medical University Hospital in
Taichung were recruited. All individuals were
administered questionnaires, which included a
Chinese version of SF-36, Chinese Health
Questionnaire, questions about sociodemographic
factors, life events, and medical history. All
individuals who wanted to complete the self-
rating questionnaires were included in the
study while those who had cognitive problems
were excluded. Among the 632 consecutive
individuals, 434 completed the questionnaires.
Of those, 200 (46.1%) were older than 65 years,
246 (56.7%) were male, and 214 (49.3%) had
more than 12 years of education. The overall
completion rate was 68.7%.

Measurement
Sociodemographic factors. Age, gender,

and years of education were collected in the
questionnaire.

SF-36. The SF-36 is a short questionnaire
with 36 items measuring eight multi-item scales:
physical functioning (10 items), social
functioning (2 items), role limitations due to
physical problems, herein abbreviated as role-
physical (4 items), role limitations due to
emotional problems, herein abbreviated as role-
emotional (3 items), mental health (5 items),
energy and vitality (4 items), pain (2 items), and
general perception of health (5 items). For each
scale, item scores are coded, summed, and
transformed from O (worst possible health state
measured by the questionnaire) to 100 (best
possible health state). For the SF-36, high scores
indicate better perceived health status. The details
of the translation process for SF-36 have been
reported by Lu et al [7].

Life events. This variable was measured by
a self-administered questionnaire that consisted
of 60 items grouped into 10 problem domains
covering housing, work, financial status, legal
matters, family status, child-parent interaction,
and marital relationship. For each of the 10
domains, the presence of social problems in the
past month was determined and the total score
was then computed by adding up the number of
domains for which social problems were
identified. This variable potentially measured the
stress in an individual's life.

Minor psychiatric morbidity (MPM). For
discriminative instruments, construct validity
is established by examining the relationship
between scores on the instrument and other
indices at a single point in time. Chong found that
38.7% of individuals attending a health screening
had psychological morbidity [9] which was
much higher than in the general population [10].
Therefore, we chose psychological morbidity as
one of the indices. MPM was measured by the
Chinese Health Questionnaire (CHQ-30). CHQ
was administered as a screening test of minor
psychiatric morbidity in the community and
primary care settings for Chinese. It consisted of
30 items rated on a four-point Likert-type scale
ranging from O (not at all and the same as usual)
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to 1 (more often than usual and much more often
than usual). Previous studies have shown that the
CHQ is highly reliable (Cronbach's alpha
coefficients in community samples and hospital
groups were 0.9 and 0.92, respectively) and
valid (the sensitivity and specificity were 76%
and 77%, respectively) [11,12]. The Receiver
Operator Characteristic curve showed that the
CHQ-30 was most valid for measuring minor
psychiatric morbidity at a cutoff point of 9/10
[12]. The CHQ-30 consisted of questions related
to anxiety, depression, insomnia, fatigue, poor
concentration and memory, physical health, and
family relationship.

Chronic disease. Participants were
classified as having a chronic medical condition if
they had hypertension, diabetes mellitus, heart
disease, anemia, incontinence of urine, duodenal
ulcer, chronic hepatitis B, hepatitis C, or
tuberculosis.

Statistical analysis

Scaling assumptions. Scales should satisfy
the assumption that responses to items in
each of the scales could be summed without
standardization or taking weights. We evaluated
this assumption in two ways: equivalence of
standard deviations and item-scale correlations. If
items of a given scale did not have equal
variance, the computation of the total score
required standardization of items prior to
summation. Item-scale correlation reveals the
extent to which each item measures what the
scale is intented to measure. If each item
contributes roughly equal to the underlying
concept, equal weight can be applied to all items
in scale scoring. If item-scale correlations are not
equal for all items in a given scale, items should
be weighted before the scale is computed.

We evaluated two aspects of validity
pertaining to item-scale correlations: convergent
and discriminant validity. When all items measure
the same underlying concept, convergent validity
is held. To achieve satisfactory validity with very
short scales, each item must correlate
substantially with the scale it represents. The
correlation must also be corrected for overlap,

which is done by correlating an item with the sum
of the other items in the same scale to remove the
bias of correlating an item with itself. A
correlation > 0.4, after correction for overlap, is
considered to be substantial [13]. The overall
success rate of convergent validity for a given
scale is equal to the number of scaling successes
divided by the total number of scaling tests.

Discriminant validity is defined as an item
that correlates higher with its own scale
(corrected for overlap) than with other scales
[13]. We tested discriminant validity by
comparing correlation of each item with its own
scale with the correlation of each item with the
other scales. A success was counted whenever an
item correlated significantly higher (two standard
errors or more) with its hypothesized scale than
with other SF-36 scales [13].

Reliability. The reliability of internal
consistency was assessed in this study by
Cronbach's alpha coefficient, which measures the
overall correlation between items within a scale.
Cronbach's alpha should exceed 0.7 to be
considered acceptable for group comparison [14].

Validity. Factor analysis [15], a technique of
psychometric validation that assesses the
agreement between hypothetical factors which go
to make up the measure and the scales designed to
assess those factors, was used to test the
dimensions of SF-36 by extracting principal
components from the correlations among their
items. Each principal component was a linear
combination of 35 items of the SF-36. The
extracted components were orthogonal to each
other. The components were rotated using the
varimax method. If the Chinese version of the SF-
36 is a valid measure, the items of the same scale
defined by the authors of SF-36 should load on a
given factor in this primary care sample, i.e.,
within such an assessment, a factor should be
considered relevant only if its eigenvalue (a
statistical measure of its power to explain
variation between subjects) exceeds 1 [16].

We also assessed evidence of construct
validity for the Chinese version of the SF-36 by
following the logic proposed by Carmines and
Zeller [17]: construct validity is the extent to
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Table 1. Hypothesized differences in SF-36 variable scores among groups of people who vary in sociodemographics

and self-reported morbidity

Hypothesized differences’
Physical component* ) ) ) ] ] ] o ]
Mental component* O O O ) ) o O O
Characteristics PF RP BP GH VT SF RE MH
Age Younger people have higher mean scores Younger people have higher mean scores No strong difference

than older people
Men have higher mean scores than women
People with higher education have higher
mean scores than those with less education
Number of life events People with less life events have higher
mean scores than those with more life
events; differences greater for mental
health variables than for physical health
variables

Gender
Level of education

Chronic disease People having chronic condition(s) have
lower mean scores than healthy people;
differences greater for physical health
variables than for mental health variables

People having minor psychiatric morbidity
have lower mean scores than healthy
people; differences greater for mental
health variables than for physical health
variables

Minor psychiatric
morbidity

than older people

Men have higher mean scores than women

People with higher education have higher
mean scores than those with less
education

People with less life events have higher
mean scores than those with more life
events

Men have higher mean scores than women

People with higher education have higher
mean scores than those with less
education

People with less life events have higher
mean scores than those with more life
events; differences greater for mental

People having chronic condition(s) have
lower mean scores than healthy people

People having minor psychiatric morbidity
have lower mean scores than healthy
people

health variables than for physical health
variables

People having chronic condition(s) have
lower mean scores than healthy people;
differences greater for physical health
variables than for mental health variables

People having minor psychiatric morbidity
have lower mean scores than healthy
people; differences greater for mental
health variables than for physical health
variables

*The associations of SF-36 variables with physical and mental components were based upon Ware et al [13]. ' Hypothesis
based on Ware et al [13]. @: strong association (» > 0.7). »: moderate to substantial association (0.3 < r < 0.70). ©: weak
association (» < 0.3). PF = physical functioning; RP = role physical; BP = bodily pain; GH = general health; VT = vitality;
SF = social functioning; RE = role emotional; MH = mental health.

which a particular measure relates to other
measures consistent with theoretically derived
hypotheses concerning the concepts (or
constructs) that are being measured. We
hypothesized differences in SF-36 variable scores
between groups who varied in age, gender, level
of education, number of life events, chronic
disease and minor psychiatric morbidity (shown
in Table 1). The theoretical relationship between
aging and health status was used as a guide to
assess the construct validity of the Chinese
version of the SF-36. Thus, we hypothesized that
older individuals would have lower SF-36 scores
than younger individuals. We also hypothesized
that scores would vary in a predictable manner
between individuals having different numbers of
life events, minor psychiatric morbidity, and
chronic condition. If the scores varied in a
predictable manner, it would provide evidence
that the SF-36 is a discriminative instrument.
Student's ¢ test compared the means of 8

variables of the SF-36 when the independent
variables had 2 categories while analysis of
variance (ANOVA) compared the means between
more than 2 groups. Multiple linear regression
model tested the independent effect of a particular
independent variable on 8§ variables of SF-36 by
controlling for the other independent variables in
the model.

RESULTS

Table 2 shows missing data, Cronbach's
alpha coefficients, and results of the scale
assumption test: item-discriminant validity and
item-convergent validity. Overall, the percentage
of missing data was less than 10% in all variables.
Cronbach's alpha coefficients ranged from 0.66 to
0.89. Minimum standards of reliability for
purposes of group comparisons ( > 0.7) were
satisfied for all SF-36 variables in this outpatient
sample except for bodily pain. Perfect success
rates were achieved across 8 SF-36 variables for



12

Validation of Chinese SF-36 Among People Receiving Health Examination

Table 2. Scaling properties of the 8 variables of the SF-36 in a sample of people undergoing health examinations in a

medical center

Items' standard

Correlations of

Correlations of

Variable Items' missing rate ~ Cronbach's deviation items with items with Item-convergent Item-discriminant
(%, range) alpha own scale other scales validity* validity"
(range)
(range) (range)
Physical functioning 6.17—28.13 0.89 0.33-0.71 0.43—-10.80 0.07—-0.49 10 (100%)  80/80 (100%)
Role-physical 9.40 - 10.80 0.85 0.48 —0.50 0.65—0.88 0.31-0.63 4/4 (100%)  32/32(100%)
Bodily pain 6.59 — 6.73 0.66 131132 0.81 0.36—0.57 2/2 (100%) 16/16 (100%)
General perception of health 3.23-10.52 0.83 0.99 - 131 0.56—0.85 0.29—-0.58 5/5 (100%) 40/40 (100%)
Vitality 7.15—8.98 0.83 120-1.26 0.61 —0.90 0.25-0.61 4/4 (100%)  29/32 (90.6%)
Social functioning 5.61—1.15 0.89 0.93-1.08 0.51 0.27-0.56 2/2 (100%)  11/16 (68.8%)
Role-emotional 9.96 — 10.24 0.85 0.49 0.67-0.92 0.28—0.60 3/3(100%)  24/24 (100%)
Mental health 729 -28.70 0.83 1.19-134 0.51—10.83 0.15—0.64 5/5(100%)  37/40 (92.5%)

*Correlation between an item with its own scale > 0.40. "Correation between an item with its own scale was significantly

greater than the item with other scales.

Table 3. The factorial structure and factor loadings of the SF-36 questionnaire in people undergoing health

examinations in a medical center

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
Physical Role-emotional Mental health Gengral Mental health . . Physical
Name of factor functionine I and d vitality T perception of d vitality II Bodily pain functionine 11
unctioning role-physical and vitality health and vitality unctioning
PF2 (0.78) RE2(0.80) MH3(0.82) GHS5(0.71)  VTI(0.73) BP1(0.72)  PF10 (0.82)
PF1 (0.73) RE1 (0.76) VT3 (0.75) GH2 (0.65) VT2 (0.69) BP2 (0.71) PF9 (0.71)
PF4 (0.72) RE3 (0.73) VT4 (0.71) GH3 (0.65) MHS5 (0.61) PF5 (0.57)
PF7 (0.70) RP2 (0.64) MH2(0.71) GH4(0.63) MHS3 (0.43)
PF8 (0.68) RP1 (0.63) MHI1 (0.64) GHI (0.61)
PF6 (0.59) RP3 (0.46) SF2 (0.41)
PF3 (0.88) RP4 (0.42)
Eigenvalue 12.71 3.44 1.87 1.59 1.19 1.11 1.04
Proportion of variance 36.3 9.8 53 4.5 34 32 3.0
explained (%)

PF = physical functioning; RE = role emotional; MH = mental health; VT = vitality; SF = social functioning; GH = general

perception of health; BP = bodily pain; RP = role-physical.

item-discriminant validity (column 7) and in 5 out
of 8 for item-convergent validity (column 8). In
267 comparisons out of 280, the correlation
between an item and its hypothesized variable
exceeded correlations with all others variables by
more than 2 standard errors. In addition, all items
satisfied the criterion set a priori for convergent
validity, i.e., a correlation between an item with
its own variable > 0.4. Thus, the success rate for
discriminant validity was 95.4%, and for
convergent validity, 100.0%.

Validation by factor analysis

Table 3 shows the results of factor analysis
with items having coefficients greater than 0.4.
Factor analysis identified 8 relevant factors, with

eigenvalues ranging from 1.0 to 12.7 and with
proportions of total variance ranging from 3.0%
to 36.3%. The physical functioning variable was
separated into 2 factors (factors 1 and 7). Factor 2
was formed by items of role-physical and role-
emotional variables. Items of mental health and
vitality variables were combined and then
separated into two factors (factors 3 and 5). One
item of social functioning was also combined
with factor 3. The other 2 factors corresponded
exactly to 2 variables of the SF-36: general health
perception and bodily pain.

Construct validation
Lower scores on the SF-36 reflect poorer
health status. Table 4 shows means and standard
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Table 4. Means (standard deviations) of the SF-36 scores for specific subgroups in people undergoing health
examinations in a medical center

Scale Phy§ 1cz}1 R01§ ’ Bodily pain General health Vitality So‘cml‘ Role-emotional ~ Mental health
functioning physical perception functioning

Age (yr)

18-34 87.9 (11.9)*** 61.8 (37.5)*** 63.1(25.0)*  44.8(22.8)** 47.2(19.8) 72.6(21.9)  60.8(41.5) 55.6(19.2)

35-49 85.5(15.1)  68.1(38.1)  67.3(22.8)  49.9(22.0) 51.3(19.2) 77.1(193)  67.1(41.7) 59.3 (18.1)

50-64 72.8(244)  534(42.6) 60.5(252)  41.4(203) 46.3(20.3) 70.7(22.7)  60.6 (42.7) 57.1(21.6)

>64 61.0(233)  372(40.2) 552(274)  394(217) 45.5(20.0) 69.6(23.8)  47.5(454) 58.5(19.5)
Gender

Male 82.4 (19.9)¥** 654 (38.7)*** 66.0 (24.6)** 49.0 21.4)*** 50.7(19.6)** 75.2(20.3)*  66.8 (40.3)**  61.7 (18.4)***

Female 741(222)  484(41.8)  583(25.0)  39.3(213) 44.6 (19.8) 703(232)  54.1(44.7) 52.6(20.1)
Education (yr)

<9 68.2 (25.0)%** 45.0 (41.4)%** 53.7 (24.5)*** 37.0 (19.6)*** 43.1 (19.1)*** 68.9 (22.8)**  54.6 (44.5)* 54.0 (19.2)**

9-12 80.1(18.5)  603(38.6) 644(213)  49.7(172) 51.5(17.7) 74.7(18.0)  63.0(39.3) 61.1(17.8)

>12 86.3(14.6)  67.5(384) 693(242)  49.6(228) 51.1(20.2) 758(21.3)  65.9(41.6) 59.8(20.1)
Number of life events

<1 79.6(20.1)  59.5(42.0)  62.4(27.0** 452(22.9) 49.5(21.3)% 763 (21.2)*** 65.8 (43.6)***  60.0 (19.9)*

2-5 79.1(21.9)  60.7(39.7)  658(23.5)  463(21.2) 49.0 (18.5) 743(209)  65.5(40.1) 58.1(19.5)

>6 755(22.1)  478(40.7)  543(232)  39.3(20.8) 42.3(19.7) 62.9(22.5)  39.8(41.9) 51.5(18.7)
Minor psychiatric morbidity

No 83.9 (17.6)*** 715 (37.5)*** 71.0 (23.8)*** 53.3 (20.7)*** 56.4 (17.8)*** 79.6 (16.9)*** 77.4 (35.4)***  65.8 (16.5)***

Yes T1.1(238)  386(37.6) 51.0(22.0)  32.7(174) 36.5(16.4) 63.9(243)  38.7(41.8) 46.5(18.3)
Having chronic discase

No 84.0 (17.6)¥** 69.1 (36.5)*** 69.5 (23.3)*** 52.2(20.3)*** 53.4(18.5)¥** 78.0 (18.1)*** 67.9(40.9)**  61.2 (18.7)***

Yes 73.9(232)  485(42.1)  56.6(249)  382(21.2) 43.4(19.8) 68.8(23.7)  55.6(43.4) 54.5(20.0)

*p <0.05, **p < 0.01, ***p < 0.001.

deviations, broken down by age, gender,
education, life event, minor psychiatric morbidity
and chronic disease. Overall, older individuals
scored significantly lower on physical
functioning, role-physical, bodily pain, and
general health than younger individuals,
indicating older individuals have poorer health on
these domains (p < 0.001 for physical functioning
and role-physical; p < 0.05 for bodily pain and
p < 0.01 for general health). Women scored
significantly lower on all variables than men.
Individuals with higher levels of education scored
higher on all variables. Individuals with a higher
number of life events scored lower on bodily
pain, vitality, social functioning, role-emotional,
and mental health. Individuals who had minor
psychiatric morbidity scored lower in all variables
than those without (all p < 0.001). Individuals
with chronic disease had significantly lower
scores on all variables than those without (all
p <0.001 except for role-emotional p < 0.01).
Multiple linear regression was employed to

examine the independent effects of the significant

predictive factors on 8 variables of SF-36 by
adjusting for the confounding effects of the other
variables in people receiving health examinations
(Table 5). The percentages of the variation of
each of the 8 variables explained by age, gender,
level of education, life event, MPM, and chronic
conditions ranged from 19.5% to 34.6%, for
social functioning having the lowest percentage
and for general perception of health having the
highest percentage. The estimated effects of age
were significantly negative on physical
functioning and positive on bodily pain while the
estimated effects of being female were all
significantly negative on physical functioning,
role-physical, general health, and mental health.
The estimated effects of education were all
significantly positive on physical functioning,
role-physical, bodily pain, general health, vitality,
and mental health. After controlling for the
mental illness variable of MPM and other factors
in the model, the significant effects of life event
were only observed on social functioning and
role-emotional. The estimated effects of MPM on
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Table 5. The estimated parameters (3 (SE)) of sodiodemographic factors, chronic conditions, life events, and minor
psychiatric morbidity in people undergoing health examinations in a medical center

Variable Phy§ 1ceI11 R01'e i Bodily pain General hlealth Vitality So'mal' Role-emotional ~ Mental health
functioning physical perception functioning

Intercept 93.3 (3.8)***  77.5(7.6)*** 61.4 (4.5)%** 511 (3.8)*** 54,6 (34)*** 83.1(42)*** 851(8.1)**  65.0(3.5)
Age (yr)

35-49 -2.6(25) 43(5.0) 5.0(3.0) 45(2.5) 3.0(23) 33(28) 22(53) 22(23)

50 - 64 —11.0 (3.0y¥** =2.1(5.9) 7.9 (3.5)* 3.0(3.0) 3.1(27) 0.1 (3.3) -1.6(6.3) 43(2.7)

>65 =212 (3.8)*** —14.3 (7.6) 6.4 (4.5) 47(3.8) 48(3.5) 0542) -115(82) 7.0 (3.5)*
Gender

Female =539 —1L1(3.7)** =23(22) —45(1.9* -18(L7) =222 7.2 (4.0 =54 (1.7)**
Education (yr)

9-12 41(32) 54(6.5) 9.8 (3.9)* 88333 11330 3.0(3.6) 3.7(6.9) 6.4 (3.0)*

>12 6.5(2.5%  103(5.00% 150 (3.0)%**% 9.3 (2.5  6.4(2.3)** 3.0(2.8) 1.4(5.4) 50(2.3)*
Life event

2-5 -34(2.0) -1.5(39) 1.7(24) —0.2 (2.0 —14(1.8) -29(22) -22(42) -24(1.8)

>6 =26(2.7) —44(54) -=27(32) —0.6 (2.7) -1.9(25) =9.8 (3.0)** —17.7(5.7)**  =3.4(2.5)
Minor psychiatric morbidity —10.7 (1.9)*#* —=27.7 (3.7)*** —16.7 (2.3)*** —17.8 (1.9)*** —18.1 (1.7)*** —12.9 (2.1)*** —33.9 (4.0)*** —17.2 (1.7)***
Having chronic disease —44(1.8)F  —12.6(3.7)*¥** =9.0 (2.2)*** —10.4 (1.8)*** =72 (L.7)*** —6.8(2.0)*** —4.9(3.9) —43(1.7)*

R 31.6% 26.4% 26.9% 34.7% 31.1% 19.5% 24.3% 28.9%

£p <0.05, **p < 0.01, ***p < 0.001.

all variables were all significantly negative. For
chronic conditions, the estimated effects were all
significantly negative on all variables except for
role-emotional. By examining these effects of age
across these 8 variables, age had the greatest
impact on physical functioning; gender on role-
physical; education on bodily pain; life event and
MPM on role-emotional; and chronic conditions
on role-physical.

DISCUSSION

The SF-36 is a brief and easy-to-use
questionnaire. Our study showed that the Chinese
version of the SF-36 was reliable and valid and
therefore appropriate for self-administration. The
questionnaire took about 10 minutes to complete
and had a high completion rate (96.77% to
89.20%). Therefore, the Chinese version of the
SF-36 questionnaire appears to be an acceptable
outcome measure in people receiving health
examinations in a medical center.

Our findings supported the claims that the
domains of the Chinese version of the SF-36 are
internally consistent with the domains proposed
by the authors of the SF-36 and also confirmed
that its psychometric assumptions have remained
intact. For example, success rates were high for
convergent and discriminant validity.

Validation by factor analysis yielded results
remarkably similar to those proposed by the
authors who developed SF-36. Three main
differences from the hypothetical construct were
observed in our sample. First, the items of vitality
closely correlated with those of mental health
scale, which is similar to the results of Garratt et
al [18]. The items of these 2 scales formed 2
factors in our study, but only 1 factor in the study
by Garratt et al. Second, the items of physical
functioning were separated into 2 factors in our
study while only one factor in the study by
Garratt et al. Third, the items of role-emotional
and role-physical were closely correlated in our
study, but the items of bodily pain formed an
independent factor in the study by Garratt et al.
However, in the study by Garratt et al, the items
of role-physical problems, bodily pain and social
functioning were clustered, but the items of role-
emotional formed an independent factor. The
items of bodily pain and general health precisely
corresponded to their hypothetical scales in our
sample. Such precise correspondence between
factors and scales is rare in factor analysis and
thus confirms the validity of the SF-36 in a
primary care setting in Taiwan.

All estimates of internal consistency for the
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SF-36 scales exceeded accepted standards for
measures used for group comparisons. These
results support the use of the SF-36 scales in
studies of health status that are based on group-
level analyses. All but one of the published
coefficients exceed the minimum standard of 0.70
for individual comparison suggested by Nunnally
[14].

Previous studies have confirmed empir-
ically that the SF-36 was constructed to represent
two major dimensions of health: physical and
mental [19,20]. We observed significant effects of
age on physical functioning and bodily pain,
which were strongly associated with the physical
component of health being hypothesized by
McHorney et al [21]. Life event was observed to
have a significant effect on social functioning,
and role-emotional, which were strongly or
moderately associated with the mental component
of health. MPM and chronic conditions were
significantly associated with physical and mental
components of health. All scores varied in a
manner consistent with the relationship proposed
in the literature.

A number of limitations should be noted in
interpreting the results of this study. The
individuals who participated in this study were
from a medical center in central Taiwan. They
may not be representative of those undergoing
physical check-up at other medical centers,
different types of clinical settings, or different
locations in Taiwan. In addition, SF-36 asks how
respondents have been feeling during the past 4
weeks and therefore considers the status during
this period. Those with low or high scores at the
time of measurement may have been influenced
by events before the measurement. This kind of
measurement error might be random or
differential. For example, if women were more
sensitive to the effects of a life event,
overestimation of SF-36 scores for females may
have occurred.

In conclusion, results of psychometric tests
provide initial support for the validity and
reliability of the Chinese version of the SF-36 in a
clinical setting. The significant differences
between age, gender, life event, minor psychiatric
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morbidity, and comorbidity status support the
discriminatory ability of the instrument. A
longitudinal study for responsiveness needs to be
conducted.
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