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Study objective: To develop a self administered Chinese (mainland) version of the Short-Form Health
Survey (SF-36) for use in health related quality of life measurements in China.
Design: A three stage protocol was followed including translation, tests of scaling construction and
scoring assumptions, validation, and normalisation.
Setting: 1000 households in 18 communities of Hangzhou.
Participants: 1688 respondents recruited by multi-stage mixed sampling.
Main results: The assumption of equal intervals was violated for the vitality and mental health scales.
The recoded item values were used to calculate scale scores. The clustering and ordering of item means
was the same as that of the source and other two Chinese versions. The items in each scale had simi-
lar standard deviations except those in the physical functioning, boduily pain, social functioning scales.
The item hypothesised scale correlations were identical for all except the social functioning and vitality
scales. Convergent validity and discriminant validity were satisfactory for all except the social function-
ing scale. Cronbach’s α coefficients ranged from 0.72 to 0.88 except 0.39 for the social functioning
scale and 0.66 for the vitality scale. Two weeks test-retest reliability coefficients ranged from 0.66 to
0.94. Factor analysis identified two principal components explaining 56.3% of the total variance. The
Chinese SF-36 could distinguish known groups.
Conclusions: This study suggested that the Chinese (mainland) version of the SF-36 functioned in the
general population of Hangzhou, China quite similarly to the original American population tested.
Caution is recommended in the interpretation of the social functioning and vitality scales pending fur-
ther studies.

An epidemiological transition from predominantly com-
municable diseases to chronic diseases has taken place
since the middle of the past century.1 In mainland

China, long term diseases became the main death causes of
urban residents in the 1950s, and those of rural residents in
the 1960s.2 The improved longevity suggests that health status
can no longer be well assessed by population mortality statis-
tics; there is a consensus to view health in terms of people’s
subjective assessment of wellbeing and ability to perform
social roles.3–6 The centrality of people’s point of view in moni-
toring health related quality of life has led to the proliferation
of instruments and a rapid development of theoretical
literature.7 8

The 36-item Short Form Health Survey is a brief self
administered questionnaire that generates scores across eight
dimensions of health: physical functioning (PF), role limita-
tions due to physical problems (RP), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), role limita-
tions due to emotional problems (RE), mental health (MH),
and one single item scale on health transition. It has proved
useful in monitoring population health, estimating the burden
of different diseases, monitoring outcomes in clinical practice,
and evaluating treatment effects.9 In 1991, the SF-36 was
selected as the instrument in the International Quality of Life
Assessment (IQOLA) Project.9–16 At the time of this writing,
the SF-36 has been translated and tested in more than 40
countries and normed in 12 countries. Several Chinese
versions (American Chinese, Hong Kong) have been devel-
oped and tested,17–19 but its acceptability or validity on Chinese
in mainland China is not known.

In this article, we report the development of a Chinese
(mainland) SF-36 Health Survey and report the results of
psychometric testing among the general population in
Hangzhou, the capital of Zhejiang Province, southeast of

mainland China. We expect the study will stimulate further

researches to establish the reliability, validity, and application

of the SF-36 among various regions of China so that it can

eventually be applicable to all Chinese.

METHODS
Translation of SF-36
The study developed a three stage process to produce a cross

culturally comparable translation of the SF-36 with the

standard protocol as a reference.20 Firstly, two postgraduates of

social medicine translated the original SF-36 into written

Chinese independently. Translators had experience in ques-

tionnaire translation but were not familiar with the SF-36. The

initial versions were administered to a convenience sample of

21 university students. The translators met in person with the

principal investigator to agree on a common primary transla-

tion. Secondly, two English teachers rated the translation

quality. The principal investigator discussed with the transla-

tors and eight professionals on questionnaire survey and

developed a revised version. Finally, the revised version was

pilot tested in a convenience sample of 28 subjects. Some

minor changes were made to develop a final version.

Study setting
A multi-stage mixed sampling was conducted to select a rep-

resentative sample of the general population. During the first

stage, six “Jiedao” (a sub-district neighbourhood administra-

tion) were selected from Xiacheng district (central area) and

Gongshu district (sub-central area) of Hangzhou, three for

each. During the second stage, three communities were

selected from each “Jiedao”. Equal distance sampling was

used. During the third stage, every household in a community

had the same probability to be sampled that was equal to the
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fixed sample size n (1000 households) divided by the total

households in the two districts represented as N. Family

members in a sampled household, aged 18 and older, with the

ability to read were eligible subjects. They were asked to com-

plete a survey by self administration. The Myer’s index was

used to detect preference for all terminal digits from 0 to 9.

The theoretical range of Myer’s index is from 0 to 90. An index

of 0 represents no heaping and an index of 90 represents a

heaping of all reported ages at a single digit.21 The differences

were analysed between respondents and non-respondents by

the monovariate method and the logistic regression model.

Fifty seven subjects were randomly sampled for test-retest

study after two weeks.

Scoring of scales
When one half or fewer of the items in a scale were missing,

the mean of the non-missing items was used to represent the

scale. A scale score was declared missing when more than one

half of the items were missing.9 12 Means and standard devia-

tions of all scale scores were calculated.

Psychometric tests
The SF-36 scale scores were constructed using the method of

summated ratings based on five assumptions12 22 23: (1)

Categorical item responses should be on an interval scale.

When the assumption is violated, the responses should be

recoded to suit actual differences. This assumption could be

checked only for scales that had more than two items with

multiple choices: GH, PF, VT, MH. We computed, for each

response of an item, the average value of the remaining items

in the same scale. Then, we assigned empirical scores to each

response level in the following fashion: the lowest response

level was given the score of 1, the highest response level the

score of K (for total K response levels), and the intermediate

response levels were assigned scores that reflected intervals.14

(2) Items of a given scale should have approximately equal

variances and means. (3) Item-scale correlations should be

roughly equal for all items in a given scale. (4) Convergent

validity: the correlation of each item with its hypothesised

scale, corrected for overlap should be 0.40 or above. (5) Discri-

minant validity: the correlation of each item with its hypoth-

esised scale should be significantly higher than correlations of

the same item with competing scales (t test for correlation

coefficients24).

Table 1 Summary results of tests of item convergent and discriminant validity
(n=1316)

Scale k*

Range of correlations
Internal consistency
tests§

Discriminant validity
tests¶

Item-internal
consistency†

Item-discriminant
validity‡

#Success/
Total

Success
Rate (%)

#Success/
Total

Success
Rate (%)

PF 10 0.42–0.72 0.01–0.41 10/10 100.0 79/80 98.8
RP 4 0.70–0.78 0.09–0.45 4/4 100.0 32/32 100.0
BP 2 0.72 0.24–0.43 2/2 100.0 16/16 100.0
GH 5 0.43–0.57 0.14–0.49 5/5 100.0 39/40 97.5
VT 4 0.39–0.49 0.11–0.49 3/4 75.0 28/32 87.5
SF 2 0.28 0.09–0.37 0/2 0.0 2/16 12.5
RE 3 0.72–0.78 0.04–0.48 3/3 100.0 24/24 100.0
MH 5 0.43–0.59 0.04–0.46 5/5 100.0 39/40 97.5

*Number of items and number of convergent validity tests per scale. †Correlations between items and
hypothesised scale corrected for overlap. ‡Correlations between items and other scales. §Number of
correlations between items and hypothesised scale corrected for overlap >0.40/total number of convergent
validity tests. ¶Number of correlations significantly higher/total number of discriminant validity tests.

Table 2 Comparison of Cronbach’s α coefficients in
studies using different Chinese SF-36 versions

Scale

Cronbach’s α

Hangzhou
(n=1316)

Hong Kong
(n=236)*

American Chinese
(n=156)†

PF 0.87 0.78 0.92
RP 0.88 0.83 0.82
BP 0.80 0.87 0.78
GH 0.72 0.71 0.82
VT 0.66 0.74 0.73
SF 0.39 0.65 0.54
RE 0.87 0.77 0.88
MH 0.75 0.77 0.74

*Lam et al.18 †Ren et al.17

Table 3 Factor loadings expected in the SF-36 measurement model and the actual
loadings obtained (n=1688)

Scale

Hypothesised
association†

Factorial analysis: Rotated principal
components Relative validity‡

Physical Mental

Correlations with:
Variance
explained Physical MentalPhysical Mental

PF + – 0.59 0.25 0.42 0.49 0.09
RP + – 0.84 0.07 0.70 1.00 0.01
BP + – 0.48 0.45 0.43 0.33 0.29
GH * * 0.35 0.68 0.59 0.17 0.67
VT * * 0.16 0.83 0.72 0.04 1.00
SF * + 0.52 0.42 0.45 0.38 0.26
RE – + 0.74 0.11 0.56 0.78 0.02
MH – + 0.06 0.79 0.63 0.00 0.90

†+ strong association (r>0.70); *moderate association (0.30<r<0.70); – weak association (r<0.30). ‡The
ratio of explained variance of a given scale in principal component to that of the best scale.
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Reliability was estimated using the test-retest method and

the internal consistency method (Cronbach’s α). A minimum

Cronbach’s α coefficient of 0.7 is considered satisfactory for

group level comparisons.9 Validity was assessed using conver-

gent and discriminant validity checks, factor analysis, and con-

struct validity. Factor analysis was expected to yield two princi-

pal components named as physical health and mental health. In

test of construct validity, or known groups validity, scale scores

were compared across groups known to differ, using external

information independent of the SF-36. It was hypothesised that

SF-36 scores for the old would be lower than those for the

young; women would have lower scores than men; people

reporting longstanding health conditions would have lower

scores than those without any such conditions.10 25

All statistical analyses were carried out using the Statistical

Package for the Social Sciences (SPSS 7.0 for Windows).

RESULTS
Translation
The Chinese SF-36 translation was equivalent to the original

version with a few exceptions. Bowling and playing golf

(PF02) were common among Americans and Europeans but

not in Chinese. In this version, mopping the floor and practis-

ing Tai-Chi were used as complementary examples of moder-

ate activities for clarity because we did not know exactly

whether they were culturally equivalent. Translating a mile

into its mathematically correct equivalent of 1609 metres

expresses a degree of accuracy not intended in the original

form. Thus, one mile was translated into 1500 metres. One

block was translated into the distance between two street

crossings. Some difficulties were also encountered in produc-

ing corresponding expressions in Chinese equivalent to full of

pep (VT01) and have a lot of energy (VT02). In this Chinese

Table 4 Comparison of SF-36 scale scores for the general population of Hangzhou
by age

Scale 18–44 45–64 >65 F value p Value MES*

PF 86.0 (18.0) 82.0 (17.4) 68.5 (24.5) 78.424 0.000 0.88
RP 85.3 (29.0) 80.4 (34.3) 68.3 (42.8) 23.984 0.000 0.52
BP 85.0 (17.8) 78.4 (21.8) 75.3 (23.6) 30.898 0.000 0.47
GH 60.0 (19.8) 54.0 (19.4) 50.3 (20.9) 28.720 0.000 0.48
VT 53.3 (20.3) 51.2 (21.1) 48.4 (22.1) 5.510 0.004 0.28
SF 84.2 (16.9) 82.8 (17.6) 79.3 (20.9) 7.139 0.001 0.28
RE 85.3 (30.5) 85.1 (32.2) 79.5 (38.8) 3.069 0.047 0.18
MH 57.9 (21.4) 61.3 (23.5) 62.4 (25.1) 5.694 0.003 0.20

*Maximal effect size (MES) = ∆/SD; where ∆ came from the difference between the maximal scale score and
the minimal scale score, and SD came from the general population.

Table 5 Comparison of SF-36 scale scores for the general population of Hangzhou
by sex

Scale Male Female t value p Value ES*

PF 84.4 (18.6) 79.9 (20.7) 4.638 0.000 0.23
RP 82.4 (32.6) 79.9 (34.5) 1.495 0.135 0.08
BP 83.0 (19.0) 79.9 (21.8) 3.047 0.002 0.15
GH 58.0 (19.9) 55.2 (20.4) 2.737 0.006 0.14
VT 53.8 (20.9) 50.1 (20.7) 3.532 0.000 0.21
SF 83.1 (17.5) 82.9 (18.1) 0.222 0.824 0.01
RE 84.3 (32.3) 84.5 (32.5) −0.149 0.881 0.01
MH 60.3 (23.0) 59.1 (22.4) 1.046 0.296 0.05

*Effect size (ES) = ∆/SD; where SD came from the general population.

Table 6 The SF-36 scale scores for the general population of Hangzhou by age and gender group

Age group PF RP BP GH VT SF RE MH

18–24
Men 94.3 (11.1) 91.0 (19.7) 86.6 (13.5) 64.1 (20.2) 58.0 (22.3) 83.2 (15.7) 80.9 (27.9) 52.4 (22.4)
Women 90.2 (11.6) 90.0 (21.2) 84.6 (18.1) 62.4 (17.3) 54.0 (18.8) 85.8 (15.3) 85.9 (28.5) 54.3 (20.5)

25–34
Men 90.8 (12.7) 91.6 (21.6) 88.0 (16.1) 63.5 (18.2) 55.6 (20.3) 85.2 (16.3) 89.4 (24.9) 57.8 (22.4)
Women 87.6 (14.4) 86.4 (28.0) 87.8 (14.7) 61.7 (18.0) 54.5 (16.8) 86.7 (15.5) 86.0 (30.0) 58.8 (19.7)

35–44
Men 85.9 (19.4) 84.4 (29.8) 85.4 (17.6) 60.1 (20.7) 55.2 (20.7) 83.4 (17.9) 85.2 (31.7) 60.3 (22.4)
Women 80.8 (20.7) 80.6 (33.6) 81.7 (20.5) 56.1 (20.3) 48.9 (20.8) 83.2 (17.3) 84.2 (32.5) 56.9 (20.8)

45–54
Men 86.5 (14.9) 83.2 (31.8) 81.5 (19.2) 55.4 (17.5) 51.7 (19.9) 83.4 (16.6) 85.6 (31.2) 58.6 (23.0)
Women 81.1 (17.6) 78.0 (36.9) 75.6 (22.2) 53.0 (21.2) 50.3 (23.4) 82.3 (17.8) 84.6 (32.4) 59.1 (24.2)

55–64
Men 81.6 (17.3) 82.3 (32.2) 81.8 (20.0) 56.2 (20.1) 55.0 (21.5) 81.8 (17.6) 87.1 (29.8) 65.8 (22.5)
Women 76.8 (18.9) 77.6 (36.0) 74.7 (25.5) 50.9 (18.4) 48.0 (18.8) 83.2 (19.0) 82.8 (35.8) 65.0 (23.2)

>65
Men 73.0 (21.9) 68.2 (43.2) 76.6 (21.9) 52.4 (20.0) 49.7 (21.7) 81.5 (19.4) 76.2 (40.8) 62.8 (24.6)
Women 60.6 (26.9) 68.7 (42.4) 72.8 (26.3) 46.6 (22.1) 46.0 (22.7) 75.3 (23.1) 85.1 (34.6) 61.8 (26.0)
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version, VT01 conveyed that one is ready to work physically

and spiritually, while VT02 emphasised physical health.

Completeness of data
Of the 1972 eligible subjects, respondents were 1688 (85.6%).

The mean age was 46.0 years. The Myer’s index was 7.94, sug-

gesting a fairly accurate age reporting. Among the respond-

ents, 859 (50.9%) were male. Education levels: 23 (1.4%) were

illiteracy or quasi-illiteracy, 243 (14.4%) had primary school

education, 1115 (66.4%) had middle school education, and

299 (17.8%) had college or higher education. Marital status:

175 (10.5%) were unmarried, 1400 (84.4%) were married, 25

(1.5%) were separated or divorced, and 59 (3.6%) were

widowed. The mean time to complete the questionnaire was

10 minutes. Altogether 1316 (78.0%) respondents answered

all 36 items. On average, 3.8% of responses per item (range

0.3%–6.6%) were missing.

Non-response bias
Non-respondents were older, female, less educated. Of them,

54.3% were 65 years old and over, 64.6% were women, 65.5%

were illiteracy or quasi-illiteracy. There were significant differ-

ences in age, sex, marital status, education level, occupation,

and family patterns between respondents and non-

respondents (p<0.05). Results of logistic regression models

suggested: higher education level, and closer ties of family

relationship were predictive of response (p<0.05).

Tests of scaling assumptions
The assumption of equal intervals was well supported in the

GH and PF scales. Going from the least to the most favourable

answer, average empirical scores were 1.0, 3.0, 4.0, 4.5, 5.0 for

GH01 item, 1.0, 1.5, 2.5, 3.5, 5.0 for GH02–GH05 items, and

1.0, 2.0, 3.0 for the PF scale. However, the assumption was vio-

lated in the VT and MH scales. The positions of the two most

undesirable responses were switched. The empirical scoring

schemes were 1.4, 1.0, 1.8, 3.6, 4.7, 6.0 for the VT scale and 2.7,

1.0, 1.2, 2.8, 4.2, 6.0 for the MH scale respectively.

The clustering and ordering of item means was the same as

that of the source version22 and other Chinese versions,17 18

except for items GH01, PF02, PF03. The items for each scale

had similar standard deviations except those for the PF, BP, SF

scales. Table 1 shows the results of item convergent and discri-

minant validity tests. Correlations between items and hypoth-

esised scale were 0.4 or above for all except item VT03 and the

SF scale. The average scaling success rates were 91.4% (32 of

35) for convergent validity, and 92.5% (259 of 280) for discri-

minant validity.

Cronbach’s α reliability coefficients ranged from 0.72 to 0.88

for six scales, 0.66 for the VT scale and 0.39 for the SF scale

that was equal to or below correlations between the SF and the

RE, MH scales respectively. The correlation between the MH

and the VT scale was 0.52. Table 2 shows comparison of Cron-

bach’s α in studies using different Chinese SF-36 versions.17 18

The two weeks test-retest reliability coefficients ranged from

0.66 to 0.94.

Factor analysis identified two principal components that

could be used to explain 56.3% of the total variance. However,

the results were not entirely consistent with the hypothesised

model.9 The PF scale was fairly evenly loaded on the “physical”

factor, the factor loading 0.59 is lower than the RP scale. The

RE scale was found to have a strong association with the

“physical” factor and a weak association with the “mental”

factor. The VT scale was found to have a higher loading on the

“mental” factor than the MH scale. The SF scale was fairly

evenly loaded on the both factors (table 3).

As tables 4 and 5 show, all the scale scores for the old were

lower than those for the young (p<0.05), women had lower

scores in all scales than men except the RE scale. The differences

were significant (p<0.05) in the PF, BP, GH, and VT scales. Table

6 presents the norm reference by age and sex group. The com-

parison of the SF-36 scale scores for different Chinese

populations and the US norms are given in table 7.9 17 26

DISCUSSION
The translation process set by the IQOLA Project entails

forward translations by at least two translators who were

native speakers of the target language, rating of translation

quality by two other bilinguals, and back translations by two

translators who were native speakers of American-English or

British-English.20 Because native English speakers were

unavailable, we did not fully adhere to this strategy. Our study

suggested that the Chinese (mainland) version of the SF-36

functioned in the general population of Hangzhou, mainland

China similarly to the original American population tested.

Apart for the SF scale, seven scales succeeded in convergent

and discriminant validity tests. Cronbach’s α coefficients of six

scales were satisfactory for group comparison. The two weeks

test-retest observed moderate to strong association. Factor

analysis identified two principal components. Chinese SF-36

could distinguish known groups successfully.

However, there are still a few areas that need further exam-

ination. The item PF02 “moderate activities” and PF03 “lifting

or carrying groceries” had lower means than their previous

item cluster. This may be because “moderate activities” such

as bowling and golf are uncommon and considered difficult to

perform among Chinese, and the complementary example

practising Tai-Chi is popular only with some old Chinese men.

Table 7 Comparison of the SF-36 scale scores for different Chinese populations and the US norms

Sample PF RP BP GH VT SF RE MH

Hangzhou 82.2 (19.8) 81.2 (33.6) 81.5 (20.5) 56.7 (20.2) 52.0 (20.9) 83.0 (17.8) 84.4 (32.4) 59.7 (22.7)
American Chinese* 79.4 (23.4) 67.5 (37.3) 62.3 (21.9) 58.8 (22.7) 59.0 (20.3) 75.1 (22.7) 61.2 (43.7) 63.9 (20.4)
Hong Kong† 91.8 (12.9) 82.4 (31.0) 84.0 (21.9) 56.0 (20.2) 60.3 (18.6) 91.2 (16.5) 71.7 (38.4) 72.8 (16.6)
US norm‡ 84.2 (23.3) 81.0 (34.0) 75.2 (23.7) 72.0 (20.3) 60.9 (21.0) 83.3 (22.7) 81.3 (33.0) 74.7 (18.0)

*Ren et al.17 †Lam et al.26 ‡Ware et al.9

Key points

• With the transition of the disease spectrum, Health related
Quality of Life (HRQOL) instruments are becoming
necessary tools in the health status measurement and clini-
cal effectiveness assessment. Although many have been
developed for Western populations, few are available to
the Chinese.

• We report the development of a self administered Chinese
(mainland) version of the Short-Form Health Survey (SF-36)
and report the results of psychometric testing, reliability,
and validity among the general population.

• The Chinese (mainland) version of the SF-36 functioned in
general population of Hangzhou similarly to the American
population tested.

• The results of studies on application of different versions of
the Chinese SF-36 to different Chinese groups were
compared.

• To improve the Chinese SF-36 scales, further studies among
various Chinese regions and ethnic groups are needed.
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The same applied in the US study.17 “Lifting or carrying

groceries” is abstract to Chinese in the mainland. The scaling

assumption on equal item variance could not be satisfied in

PF, BP, and SF scales. The standard deviations of PF05, PF09,

PF10 measuring low levels of functioning were smaller than

other items in the same scale because more than 85% of the

subjects scored the highest score of 3 on these three items. The

standard deviations of items BP02 and SF01 were smaller than

items BP01 and SF02 respectively. The same was found in

studies in Kong Hong and the US.17 18 This finding seems to

point to the differences in cultural interpretation of items.

Deeply ingrained in the Confucian ideology of collectivism, it

is socially unacceptable for Chinese to use “sickness” as an

excuse to avoid working or socialising with others.

The Chinese (American Chinese) version produced similar

findings with respect to reliability, convergent, and discrimi-

nant validity tests.17 Both versions found poor (<0.4) levels of

item-scale correlation for the SF scale. The item SF01 was

more highly related to the BP, RE. and MH scales, and the item

SF02 was more highly related to the VT and MH scales. The

item VT03 was highly correlated with the MH scale than the

parent scale. Cronbach’s α coefficient was below 0.70 for the

SF scale. The MH scale was strongly correlated with the VT

scale. However, application of the Chinese (Hong Kong)

version shared less common factors with these data.18

Correlations between items and hypothesised scale were 0.4 or

above for all except items PF03, PF05, PF09, PF10, and GH01.

The scaling success rate for discriminant validity was 100% for

all scales except the PF scale. Cronbach’s α coefficients were

more than the inter-scale correlations for all the scales, but

that for the SF scale was still below 0.7. Given the fact that

there are apparent regional differences in China in terms of

economy, culture, and even language, further researches

among various Chinese regions and ethnic groups are needed

to improve the Chinese SF-36.

Of the eight scales, the SF scale was least satisfactory in the

scaling assumption testing, because of only two items in this

scale and lower item homogeneity. Factor analysis revealed

two principal components, but there were still some devia-

tions from the hypothesised model. The study of a Chinese

(Taiwanese) SF-36 version produced the similar results.19

Results of a Chinese (Hong Kong) version fit the hypothesised

physical/mental health structure better,18 but application of

the same version in a big sample size in Singapore yielded

similar pattern of factor correlations comparable to our

study.27 It is suggested that the conceptual framework of the

instrument needs to be further improved for cross cultural

health status measurement.
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