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Abstract

Purpose The majority of existing quality of life measures
are based on urban-living environments. This study aimed
at exploring the validity of using an urban-lifestyle-based
health questionnaire with individuals living a traditional
rural lifestyle.

Methods The Short Form-36 (SF-36) interview was
administered to 1603 rural Chinese residents. Semantic
ambiguity of the items was investigated using tests of
internal consistency, test-retest reliability, exploratory
factor analysis, and clustering and ordering of item mean
scores. The self-explanations from the respondents were
adopted to interpret the implications of the changes in
meanings of the items.

Results Cronbach’s o reliability coefficients were high,
whereas test-retest reliabilities were low. Consistent with
the original factor structure, eight factors were extracted
using exploratory factor analysis. However, the composi-
tion of these eight factors was not in full accordance with
the priori assignment of items to scales. Seven items vio-
lated the clustering and ordering of item mean scores. The
association between the identified problems in validity and
the change in semantic meanings in the context of the rural
lifestyle was established.

Conclusions Quality of life assessment instruments based
on urban-living arrangements may not be reliably used
with individuals living in rural environments.
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Abbreviations

SF-36  Short Form 36

PF Limitations in physical activities because of health
problems

RP Limitations in usual role activities because of

physical health problems
BP Bodily pain
GH General health perception
VT Vitality (energy and fatigue)

SF Limitations in social functioning due to health
problems
RE Limitations in usual role activities because of

emotional problems
MH Mental health
ICC Intraclass correlation coefficient

Introduction

China has experienced rapid economic growth and dra-
matic changes in demand for health care services [1].
Consumers, including those living in rural areas, request a
wider scope and improved quality of health services. There
has been increasing consensus about the importance of
including subjective accounts of health in monitoring
medical care outcomes in China [2—17].

Researchers have developed many patient-reported
measures for assessing quality of health [2, 18, 19]. The
majority of such instruments have originated from western
countries and are more reflective of urbanized living
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contexts [2—17]. Despite the rapid urbanization and mas-
sive rural-to-urban migration, a large number of rural res-
idents in China, especially the elderly and frail, are still
living traditional rural lifestyles. These rural Chinese,
which comprise 55% of the total population, often live in
poorer socio-economic conditions and have poorer literacy
skills compared to their urban counterparts. In spite of the
economic gap, previous studies have revealed that rural
residents had a better health-related quality of life than
urban residents both physically and mentally [11, 20, 21].
However, research examining differences between rural
and urban residents in their understanding and conceptu-
alization of perceived quality of health is lacking. There-
fore, the objective of this study was to explore the
application of a health questionnaire based upon urban-
living contexts to a Chinese population living a traditional
rural lifestyle.

Methods

This study was conducted in a rural village with a popu-
lation of more than 5,000 near Chengdu of Sichuan prov-
ince. Villagers 18 years or older were invited to participate
in the survey. The SF-36 was chosen as a measure of
quality of life in this study, because it is one of the few
measures that are applicable to the general population, and
a Chinese version is available. It has been validated in
urban populations, but not yet in rural populations [21].
Each respondent was interviewed by one trained inter-
viewer in a private environment. Due to the low level of
literacy skill of the participants, the interviewer read the
informed consent form aloud and obtained oral consent
from the participants. The SF-36 was administered by
having the questions read out and asking the respondents to
choose an answer and explain the reasons for their choice
of answer. A total of 1,603 residents completed the survey.

Cronbach’s o reliability coefficients were computed,
with greater than 0.7 being considered as acceptable [22].
A repeated SF-36 survey was undertaken 2 weeks after the
first round of survey to 81 randomly selected respondents.
An intraclass correlation coefficient (ICC) greater than 0.4
is considered acceptable [21].

The construct validity of the SF-36 was examined using
exploratory factor analysis (principal components extrac-
tion with promax rotation). Based on the original structure
of the SF-36, eight factors were anticipated to be extracted,
including limitations in physical activities because of
health problems (PF: 10 items); limitations in usual role
activities because of physical health problems (RP: 4
items); bodily pain (BP: 2 items); general health perception
(GH: 5 items); vitality (VT: energy and fatigue, 4 items);
limitations in social functioning due to health problems
(SF: 2 items); limitations in usual role activities because of
emotional problems (RE: 3 items); and mental health (MH:
5 items) [23]. The extracted factors should explain at least
40% of the total variance. Each item should have the
highest loading (>0.4) on its priori designations [22].

The changes in semantic meanings of the items of the
SF-36 were identified through a comparison of the rank-
order of item-cluster mean scores, item variances, and
item-subscale correlations with the original assumptions. It
was hypothesized that a semantic equivalent Chinese ver-
sion of the SF-36 would not change the rank-order of item-
cluster mean scores, and the items in the same subscales
should have approximately equal variances and correlation
coefficients with their underlying subscales [24].

The respondents’ explanations about their choices of
answers were categorized and summarized. Particular
attention was paid to the items with changes of semantic
meaning identified in the quantitative analysis. A possible
connection between the respondents’ explanations and the
identified problems in validity were established through a
group discussion involving key interviewers.

Table 1 Reliability of SF-36 in

| Chi ati Subscales  Cronbach’s «  Intraclass Subscale—subscale Pearson’s correlation
a rural LAimese popuiation coefficients correlation  coefficients (n = 1603)
(n = 1603) coefficients
_ PF RP BP GH VT SF RE MH
(n = 81)

PF 0.92 0.78 1.00

RP 0.93 0.65 0.47  1.00

BP 0.89 0.54 0.38 045 1.00

GH 0.81 0.78 0.37 040 044 1.00

VT 0.72 0.60 042 041 038 048 1.00

SF 0.62 0.50 044 044 040 033 045 1.00

RE 0.94 0.07 032 058 033 025 035 040 1.00

MH 0.71 0.42 030 036 034 041 068 049 038 1.00
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Results
Demographics

Of the 1603 respondents, 82% were full-time farmers,
31.8% had a maximum of 5 years of education, 15.3%
were illiterate, By comparison, the study population was
older and had poorer literacy skills than the national
average [1].

Reliability of the SF-36

The Cronbach’s « reliability coefficients were acceptable,
with only one subscale (SF) falling below 0.7. All of the
subscales had an o coefficient greater than the subscale-
subscale correlation coefficients (Table 1).

The test—retest reliabilities were relatively low, in par-
ticular, for those measuring mental health. Half of the eight
subscales (BP, SF, RE, MH) had an ICC below 0.6 (Table 1).

Table 2 Item loadings on factors extracted from exploratory factor analysis (n = 1603)

Items Component
1 2 3 4 5 6 7 8

PF1 508 470 247 301 —.337 313 312 707*
PF2 761% 416 173 185 —.218 303 299 .613
PF3 .816* 377 .148 .184 —.239 .309 257 534
PF4 762% 417 192 171 —.230 .320 281 .620
PF5 .854* .340 .100 172 —.172 234 220 367
PF6 T779% 422 .209 165 —.194 267 297 412
PF7 884 379 162 247 —.242 299 252 292
PF8 .880%* 294 105 221 —.209 281 .196 .091
PF9 T793%* 235 133 180 —.170 245 183 —.119
PF10 764 225 154 134 —.104 244 .168 —.105
RP1 .339 912% .229 .288 —.244 .360 492 .303
RP2 .389 912% 251 350 —.289 408 484 284
RP3 .365 .908* 237 .320 —.283 385 528 .290
RP4 343 873* 232 251 —.260 .389 554 354
BPI —.177 —.273 —.961* —.179 121 —.279 —.172 —.196
BP2 139 228 961%* 213 —.109 223 141 136
GH1 —.165 —.185 —.148 —.367 208 —.220 —.121 —.398*
GH2 251 .389 252 .801* —.300 342 227 201
GH3 —.164 —.259 —.182 —T771% 316 —.206 —.095 —.242
GH4 221 .256 124 743* -.379 199 227 .031
GH5 —.186 —.298 —.138 —.807* 412 —.262 —.211 —.318
VT1 —.195 —.241 —.101 —.269 JT79% —.349 —.273 —.357
VT2 —.222 —.293 —.111 —.376 776* —.351 —.224 —.262
VT3 282 339 162 219 —.282 750% 248 381
VT4 255 335 219 251 -.J311 T71* 250 363
SF1 —.378 —.457* —.295 —.242 376 —.452 —.397 —-.171
SF2 .365 402 254 .289 —.294 .589% 341 .036
REl 262 .538 172 170 —.272 369 945% 195
RE2 279 528 159 235 —.298 376 935% 178
RE3 261 .549 170 182 —.284 389 939* 215
MH1 209 299 227 155 —.266 T24% .248 .013
MH2 220 274 183 .196 —.290 756* 321 .077
MH3 —.104 —.122 —.077 —.324 .705% —.166 —.134 .055
MH4 210 322 172 261 —414 782% 408 214
MH5 —.189 —.258 —.084 —.332 .814* —.424 —.295 —.212

Note: Bold values indicate priori assignment of items to scales

* Highest factor loadings
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Validity of the SF-36

The exploratory factor analysis extracted eight factors,
which explained more than 70% of the total variance.
However, the composition of these eight factors was not in
full accordance with the priori assignment of items to
scales. All but six items had the highest loading (>0.4) on
their priori subscales (Table 2). The exceptions were PF1,
VT3, VT4, MH3, MHS, and SF1. PF1, an item measuring
vigorous activities, had a secondary loading on its priori
subscale (>0.4). The highest loading went to the eighth
factor, on which four other PF items also had loadings that
exceeded 0.4. The items that had been intended to measure
three domains (VT, MH, and SF) fell into only two factors.
VT3, an item measuring feeling worn out, and VT4, an
item measuring feeling tired, had the highest loading on
Factor 6, along with those items measuring SF and MH.
Meanwhile, MH3, an item measuring feeling calm and
peaceful, and MHS, an item measuring feeling happy, had
the highest loadings on Factor 5, along with those items
measuring VT (Table 2).

Semantic meaning equivalence

The profile of the SF-36 subscales of this rural population
was consistent with that of the urban Sichuan population
[21]. The gaps in the subscales measuring mental health
were much larger between the urban Sichuan population
and the rural Chengdu population than in the subscales
measuring physical health (PF, RP, BP, and GH) (Fig. 1).

Similar item-subscale correlation coefficients and
approximately equal variances of the items within sub-
scales were demonstrated (Table 3). With regard to the
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Fig. 1 SF-36 mean subscale scores: rural Chengdu, urban Sichuan
population
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rank-order of item-cluster mean scores, a few items vio-
lated the hypothesized order. The change in order of these
items indicated a change in semantic meaning according to
the explanation offered by the respondents.

PF: The respondents expressed difficulties in under-
standing the concept of walking distance. Although “mile”
had been replaced in the Chinese version of SF-36 by
“kilometer”, the rural residents were likely to interpret it as
the Chinese measure “Li”, which means ‘“half kilometer”.
In addition, the concept of “Block” did not exist in the
mind of the rural residents, most likely due to the fact that
houses were not clustered into blocks in rural villages.
Furthermore, participants in this study scored relatively
higher on PF7, PF8, and PF9 compared to the original US
validation sample, which is consistent with reports by rural
residents that walking was considered as one of the easiest
activities in their daily lives. When these three items were
removed, the rest of the items formed a perfect fit into the
hypothesized order of items.

RP and RE: The items measuring “accomplishment”
(RP2 and RE2) had relatively higher mean scores and
violated the item-cluster order. The respondents explained
that their job as farmers was too volatile to establish a
target. During quiet periods, they often were unoccupied,
whereas during busy seasons, they felt they had to
“accomplish” whatever was necessary regardless of their
level of motivation.

GH: The items GH3 and GHS5 had relatively higher
mean scores compared to other items in this domain and
violated the item-cluster order. The respondents explained
that they would not say that they were “as healthy as
anybody else” (GH3) when they felt either “better” or
“worse” than others. Such an interpretation ignores the
positive meaning of “healthy”. In Chinese, the term
“healthy” is sometimes interpreted as a neutral term,
similar to “health status”.

VT: The participants expressed difficulty in under-
standing VT1 “feel full of pep” and VT2 “have a lot of
energy”. The terms “pep” and “energy” were unfamiliar
and difficult for the rural residents to understand.

Discussion

Questions based on urban-living arrangements have led to
confusion and misunderstanding among those living in
rural areas. The mental components pose a particular
challenge to the rural Chinese population [15, 25].
Although it is difficult to determine exactly how participant
characteristics such as education level and living circum-
stances affect poor psychometric properties demonstrated
in this study, it is certain that when a questionnaire is
adapted for a new country/culture, it must be pilot tested
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Table 3 Order of item means in hypothesized subscales

Hypothesized order of items
within each subscale

Mean item score (SD)

3

Rural Chinese American norm'

(n = 1603) (n = 2227)
PF (1) Vigorous activities 2.50 (0.68) 2.17
(4) Climbing several flights 2.78 (0.51) 2.54
(6) Bending, kneeling, or stooping 2.80 (0.43) 2.59
(7) Walking more than 1 km 2.89 (0.37) 2.55
(2) Moderate activities 2.81 (0.46) 2.65
(3) Lifting/carrying groceries 2.85 (0.42) 2.72
(8) Walking several blocks 2.93 (0.30) 2.69
(5) Climbing one flight 2.90 (0.34) 2.78
(9) Walking one block 2.95 (0.24) 2.82
(10) Bathing or dressing 2.95 (0.24) 2.88
RP (2) Accomplished less 1.81 (0.39) 1.73
(1) Cut down time on work 1.78 (0.42) 1.83
(3) Limited in kind of work 1.81 (0.39) 1.78
(4) Difficulty performing work 1.78 (0.42) 1.77
BP (1) Intensity of bodily pain 5.29 (1.09) 4.78
(2) Extent pain interfered with work 5.06 (1.22) 4.58
GH (1) Your general health state 3.06 (1.12) 3.77
(3) As healthy as anybody 3.96 (1.22) 3.80
(5) Health is excellent 3.98 (1.15) 3.72
(4) Expect health to get worse 3.74 (1.24) 3.66
(2) Seem to get sick easier 3.89 (1.37) 4.19
VT (1) Feel full of pep 4.53 (1.11) 3.82
(2) Have a lot of energy 4.49 (1.13) 3.82
(3) Feel worn out 4.88 (1.01) 4.34
(4) Feel tired 4.75 (1.02) 4.02
SF (2) Frequency social activities interfered 4.48 (0.83) 4.25
(1) Extent social activities interfered 4.62 (0.71) 4.35
RE (2) Accomplish less 1.81 (0.39) 1.75
(1) Cut down amount of time on work 1.78 (0.41) 1.84
(3) Did not do work as carefully 1.78 (0.42) 1.82
MH (3) Felt calm and peaceful 4.29 (1.27) 4.06
(5) Been a happy person 4.45 (1.07) 443
(1) Been very nervous 5.17 (1.09) 4.85
(2) Felt down 5.02 (1.14) 5.33
(4) Felt downhearted and blue 5.00 (0.99) 4.98
HT (1) Health compared to 1 year ago 2.82 (0.83) 3.14

Note: Items violated the hypothesized order are indicated in bold

with a representative sample of the general population of
that country/culture.

Health-related quality of life measures perceived health.
Different values of self-rated functions, which have often
been found between urban and rural [20], are determined by
not only the actual functions but also the life expectations
and interpretation of study questions, even the mode of
completing the questionnaires [26]. Even when researchers

claim that a questionnaire has been “adapted” for a certain
population, it is crucial that researchers carefully consider
the questionnaire items and the adaptation process before
finally deciding whether to use the measure.
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