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Background: Despite the widespread use of the single item self-rated health (SRH) question, its reliability has never

Methods: We used data from the China Health and Retirement Longitudinal Study, waves 1-4 (2011-2019). In wave
1, the same SRH question was asked twice, separated by other questions, on a subset of 4533 subjects, allowing us to
examine the test-retest reliability of SRH. In addition, two versions of SRH questions (the WHO and US versions) were
asked (n=11,429). Kappa (k), weighted kappa (), and polychoric correlation coefficient (p) were used for reliability
assessment. Cox proportional-hazards models were estimated to assess the predictive validity of SRH measurement
for mortality over 7 years of follow up. To do so, relative index of inequality (RIl) and slope index of inequality (SIl) were

Results: There was moderate to substantial test-retest reliability (k =0.54, k,,=0.63) of SRH; 31% of respondents who
used the same scale twice changed their ratings after answering other questions. There was strong positive associa-
tion between the two SRH measured by the two scales (o> 0.8). Compared with excellent/very good SRH, adjusted
hazard ratios (HR) of death are 2.30 (95% Cl, 1.70-3.13) for the US version and 1.86 (95% Cl, 1.33-2.60) for the WHO
version. Using slope indices of inequality, the WHO version estimated slightly larger mortality differences (RIl =3.50,

Conclusions: In Chinese middle-aged and older population, the reliability of SRH is generally good, although the
two commonly used versions of SRH scales could not be compared directly. Both indices predict mortality, with simi-
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Background

The single item self-rated health (SRH) has been widely
seen as an indicator of overall health status. SRH has
been shown to be an independent predictor of morbidity
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and mortality [1-7]. There are several explanations about
the association between the negative evaluation of one’s
health and mortality. Two of them are that negative eval-
uation reflects awareness of underlying disease burden,
and negative evaluation reflects a weak sense of mastery
[8,9].

SRH is usually measured by asking individuals to
evaluate their health on a five-point scale (could be
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more or less categories) with or without a given refer-
ence point (self-comparative or age-comparative) [10,
11]. The five-point scale of SRH without reference to
self or age might be a better predictor of mortality than
self-comparative and age-comparative SRH, and more
appropriate for longitudinal research [12, 13]. There are
two commonly used versions of five-point scale of SRH.
The scale recommended by WHO-Europe uses catego-
ries “very good, good, fair, bad, very bad” [14], while
the other version (mainly used in the US) used catego-
ries “excellent, very good, good, fair, poor” However,
although being mixed used in China, it remains unclear
whether the two versions are equivalent among Chi-
nese population.

Moreover, previous studies have shown that the pre-
dictive validity of mortality of SRH may differ between
populations and certain subgroups [15, 16], and poor
SRH (“poor” or less than “good”) was a stronger pre-
dictor of morbidity and mortality, compared with good
SRH [17, 18].

The validity of SRH refers to the accuracy of the
measure, while the reliability of SRH refers to the con-
sistency and stability of the measure. The evidence on
the reliability of SRH among adults is limited. We found
only 4 studies on reliability of SRH in adults [19-22],
and all of them were conducted in Western popula-
tions. Although SRH has been widely used as a predic-
tor of morbidity and mortality in China, its reliability
has never been assessed. In addition, current findings
on the reliability of SRH between age subgroups are
inconsistent. A Swedish study reported good overall
reliability of SRH, and the reliability is better among
older men compared with younger men (P<0.01), but
not among women [20]. However, in a study from Aus-
tralia, kappa scores of SRH reliability were lower among
older age groups, although weighted kappa indicates no
such difference [21]. Furthermore, factors indicating
socioeconomic status (SES) including education, occu-
pation, and income were found to be related to the reli-
ability and predictive ability of SRH [21, 22]. A study
conducted among US adults reported lower reliability
of SRH among ethnic minorities and people with lower
education [22].

To our knowledge, none of previous studies compared
the two commonly used versions of five-point scale of
SRH in Asian population, and none of the previous stud-
ies evaluated the reliability of SRH scales in Chinese pop-
ulation. To fill those gaps, the current study compared
the two versions of SRH and assessed the reliability of
SRH among nationally representative sample of Chinese
residents. In addition, the current study also assessed
the predictive validity of mortality of the two SRH scales
among Chinese middle-aged and older population.
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Methods

Study population

This study used data from China Health and Retirement
Longitudinal Study (CHARLS) [23], which is a nationally
representative survey of Chinese residents aged 45 years
or over along with their spouses. It covers informa-
tion on family, health status and functioning, healthcare
and insurance, work circumstances (work, retirement
and pension), and economic status of community resi-
dents [23]. The national baseline survey (wave 1) was
conducted between 2011 and 2012. Totalling 17,708
respondents were involved [24]. Response rate for the
baseline survey is 80.5% [24]. Follow-up surveys were
conducted every two years and the latest national wave
(wave 4) was conducted between 2018 and 2019 [25]. In
the current study, CHARLS wave 1 was used for the SRH
reliability assessment and waves 1 to 4 were used for the
predictive validity (of mortality) assessment.

Design of the self-rated health measurement

Two versions of the five-point scale of SRH were used
to measure general health status in CHARLS wave 1
(2011), wave 2 (2013), and wave 3 (2015). In the face-
to-face interview, respondents were asked with ques-
tions “Would you say your health is excellent, very good,
good, fair, or poor?”(The US version, scale 1) and “Would
you say your health is very good, good, fair, poor, or
very poor?”(WHO version, scale 2). Every respondent
was asked to rate their health status twice, once at the
beginning of the Health Status and Functioning Section
and again at the end of that section (separated by ques-
tions on disease history, lifestyle, and health behaviours).
Order of the two questions was randomly assigned. How-
ever, the design of the SRH measurement in CHARLS
wave 1 is special.

Among 17,708 CHARLS wavel respondents, 15,962
individuals rated their general health status using both
or one of the two SRH scales at the beginning and the
end of the Health Status and Functioning Section. We
divided the respondents into three groups according to
their responses to the two SRH scales. Group 1 used scale
1 at the beginning of the Health Status and Functioning
Section and scale 2 at the end of that section. Group 2
used scale 2 at the beginning of the Health Status and
Functioning Section and scale 1 at the end. Group 3 used
scale 2 twice, once at the beginning of the Health Status
and Functioning Section and again at the end. This spe-
cial design provided an opportunity to study the reliabil-
ity of SRH in terms of (1) the test—retest reliability of the
same SRH scale measured by scale 2; (2) the effect of dif-
ferent SRH scale versions; (3) the effect of SRH question
orders; (4) and the effect of other health-related ques-
tions between two SRH measurements.
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Analytical sample

The analytical sample was defined as respondents
aged 45 years or older, including both main respond-
ents and age-eligible spouses, who reported SRH
both at the beginning and the end of the Health Sta-
tus and Functioning Section without the use of any
proxy. Sample selection procedure was shown in Fig. 1.
Totalling 15,962 CHARLS wave 1 respondents (9,301
main respondents and 6,661 age-eligible spouses)
were included in the analytical sample. Answering fre-
quency of SRH questions in the analytical sample was
shown in Fig. 2.

Page 3 of 11

Statistical methods

First, we examined the distribution of SRH responses
according to the order of questions and cross-tabulated
the distribution of SRH responses to scalel and scale 2
when combined group 1 with group 2. Second, to test the
reliability of SRH, we used four measurements: (1) Pro-
portion of agreement (a); (2) polychoric correlation coef-
ficient (p) of two ordinal variables of SRH, assuming
underlying bivariate normal distribution [26]. It was esti-
mated by maximum likelihood [27], with -1 indicating
perfect negative association, 1 indicating perfect positive
association, and 0 indicating statistical independence;
(3) Cohen’s kappa statistic («) [28, 29]. Kappa statistic is a
coefficient used to measure the degree of agreement, and

CHARLS wave 1
N=17708

1—.

Age-eligible participants

Analytical sample

N=15962

N=389 excluded spouses aged under 45

N=17319 N=109 excluded due to missing SRH at the beginning
of the Health Status and Functioning Section
v " N=40 excluded due to missing SRH at the end of the
Participants with SRH Health Status and Functioning Section
N=17170
| N N=10 excluded due to missing proxy information
* i N=1198 excluded due to use of proxies

Fig. 1 Flowchart of the sample selection procedure for self-rated health reliability and predictive validity assessment

Group 1 Group 2 Group 3
- Scale 1 Scale 2 Scale 2
Beginning of
Health Section N=7898 N=3531 N=4533
A 4 \ 4 \4

Scale 2 Scale 1 Scale 2
End of Health
Section N=7898 (49.5%) N=3531(22.1%) N=4533 (28.4%)

Scale 2

Would you say your health is excellent, very good, good, fair, or poor?

Would you say your health is very good, good, fair, poor, or very poor?

Fig. 2 Answering frequency of self-rated health questions in the analytical sample
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is calculated as K:pl"_p <, where p, is the proportion of
c

units in which the judges agreed, and p, is the proportion
of units for which agreement is expected by chance [28];
(4) and weighted kappa (k) [30]. Weighted kappa is
WijDoij — ) WijPcij
Winax— WijPcij
is the agreement weight, p,; is the proportion of the joint
judgement (observed cell proportion), and p.; is the pro-
portion in the cell expected by chance [30]. Weight used
in the calculation of «,, can be found in supplementary
data table Al. For the first three measurements, we
recoded SRH into three categories (“Positive” including
“Excellent’, “Very good’, and “Good”; “Fair”; and “Nega-
tive” including “Poor” and “Very poor”) when comparing
different scales. «,, was calculated based on original five-
point SRH scales.

To assess the effect of SRH version, we compared
responses to scalel and scale 2 in group 1, group 2, and in
combined sample (group 1 and group 2), separately. The
first two comparisons also reflect the effect of question
orders and the effect of other health-related questions
between two SRH questions.

To assess test—retest (intra-rater) reliability, we com-
pared the SRH measured at the beginning and at the
end of the Health Status and Functioning Section among
group 3 respondents. For this comparison, we used three-
category SRH and five-point scale SRH, separately. In
addition, we assessed the test—retest (intra-rater) reliabil-
ity of SRH (based on original five-point scale 2) accord-
ing to sample characteristics including age, sex, area type,
education, chronic disease history, and major accidental
injuries.

To assess the predictive validity of mortality of SRH,
Cox proportional-hazards models were estimated, and
hazard rate ratio (HR) and 95% confidence interval (CI)
were calculated. The associations between SRH meas-
ured by scale 1 and scale 2 with all-cause mortality were
assessed among group 1 and group 2 respondents. Pro-
portional hazards assumption was tested based on Sch-
oenfeld residuals. Covariates including age, sex, area
type, education, chronic diseases, and major accidental
injuries were added to the model consecutively. The few

defined as «,, = ,(i,j = 1...k), where w;;
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respondents (n=190) with missing data in covariates
were analysed as a separate category. Interaction terms
between SRH and each independent variable were used
to identify potential effect modification. Likelihood ratio
test (LRT) was used to assess whether the model fit was
improved. Six regression models were presented in the
results.

Regression-based relative index of inequality (RII) and
slope index of inequality (SII) by two five-point SRH
scales were estimated to measure the magnitude of ine-
qualities in mortality rate (MR). We estimated RII (mor-
tality rate ratio) to indicate relative inequality and SII
(mortality rate difference) to indicate absolute inequal-
ity. RII was estimated with age- and sex- adjusted Pois-
son regression model. It was the ratio of the mortality
of people with the worst SRH (x=1) to the best SRH
(x=0). SII was calculated by the following formula:
SII =2+« MR (RII —1)/(RII +1) [31]. Large scores
on RII and SII implies large differences in mortality rate
between the better and worse SRH conditions [32].

CHARLS adopted a stratified multi-stage probabilities
proportional to size (PPS) random sampling strategy [24].
To account for this complex survey design, we adjusted
for baseline individual weights in the analysis. SRH infor-
mation and sample characteristics were drawn from wave
1. Mortality data was from CHARLS waves 2 to 4. All the
analyses were performed using Stata/MP 16.1 [33].

Results
Table 1 shows the distribution of SRH responses accord-
ing to the order of questions (percentages may not total
100% due to rounding). Generally, compared with the
first inquiry, health was better when asked at the end,
with proportions of positive/neutral answers (excellent,
very good, good, and fair) increased, and proportions of
negative answers (poor and very poor) decreased.
Distribution of responses to scale 2 is more balanced
than that of scale 1. Proportions of “very good” and “very
poor” are similar in scale 2, while there are 27.5% and
17.5% differences between “excellent” and “poor” options
in scale 1. “Fair” category took the largest proportion.

Table 1 Distribution of self-rated health responses according to the order of questions

Scale 1 categories At beginning At the end Scale 2 categories At beginning At the end
(n=7898) (n=3531) (n=8064) (n=12,431)

Excellent 0.7% 1.1% - - -

Very good 8.3% 9.9% Very good 5.8% 6.1%

Good 16.2% 21.7% Good 16.1% 17.3%

Fair 46.6% 48.7% Fair 47.0% 51.2%

Poor 28.2% 18.6% Poor 25.9% 21.1%

- - - Very poor 5.2% 4.4%




Pan et al. BMC Public Health (2022) 22:1863

Nearly half of the respondents chose “fair” on all four
occasions. In general, health (in terms of the meaning of
the word) measured by scale 1 is better than it measured
by scale 2. On the second inquiry, 32.7% of respondents
chose positive answers and 18.6% chose negative answers
when using scale 1, while only 23.4% of respondents
chose positive answers and 25.5% chose negative answers
when using scale 2. The stratified results of Table 1 by
groups can be found in supplementary data table A2 and
results adjusted for baseline weights is in table A3.

Table 2 shows the cross-tabulation of scale 1 and scale
2 responses when combined both directions (directions:
scale 1 — scale 2 and scale 2 — scale 1, among group 1 and
group 2 respondents). Answers were concordant mainly
according to the meaning of the category instead of its
relative position. Overall, 65.2% (1="7,448) of respond-
ents choose categories with the same meaning and 19.3%
(n=3,981) choose the one in the same position. Results
adjusted for baseline weights can be found in supplemen-
tary data table A4.

Table 3 shows the cross-tabulation of scale 2
responses at the beginning and the end of the Health
Status and Functioning Section (among group 3
respondents). 68.9% (n=3,125) of respondents chose
the same category and 31.1% (n=1,408) changed their
ratings after answering questions on disease history,
lifestyle, and health behaviours. Results adjusted for
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baseline weights can be found in supplementary data
table A5. Cross-tabulation on other occasions can be
found in supplementary data (table A6, table A7, table
A8, table A9, table A10, table A11, and table A12).

Reliability statistics was presented in Table 4. When
both scales were used to measure SRH in the same pop-
ulation, proportions of agreement (a) are higher when
scale 1 was used before scale 2 (a =75.7%, a =74.4%
versus 2 =71.6%). kappa («) values are also higher when
scale 1 was used first, with k of 0.62 indicating substan-
tial agreement and « of 0.55 and 0.60 indicating mod-
erate agreement. In addition, polychoric correlation
coefficients (p) over 0.8 indicate a strong positive asso-
ciation between the two SRH variables measured by
different scales (p of inter-scale comparisons based on
five-point scales are 0.81, 0.76, and 0.79).

In terms of the test-retest reliability of SRH (int-
rarater/intra-scale), agreement is higher when SRH
was categorized into three categories (a=74.8% ver-
sus a=68.9%). « of 0.60 and 0.54 indicate moderate
agreement. In the comparison based on the original
five-point scale, weighted kappa («,) of 0.63 indicates
substantial agreement. Furthermore, p of 0.82 and
0.79 indicate a strong positive association between the
SRH measured at the beginning and the end. Results
adjusted for baseline weights can be found in supple-
mentary data table A13.

Table 2 Cross-tabulation of self-rated health measured by scale 1 and scale 2 (n=11,429)

Scale 1 Scale 2

Excellent Very good Good Fair Poor Very poor Total
Excellent - 66 21 9 0 0 96
Very good - 414 387 185 19 1 1006
Good - 143 1096 719 82 6 2046
Fair - 105 460 4194 597 47 5403
Poor - 10 65 617 1744 442 2878
Very poor - - - - - - -
Total - 738 2029 5724 2442 496 11,429
Table 3 Cross-tabulation of self-rated health measured at two occasions (n =4533)
Scale 2 (Beginning of the Scale 2 (End of the Health Section)
Health Section)

Very good Good Fair Poor Very poor Total

Very good 137 56 41 2 0 236
Good 60 407 197 14 6 684
Fair 47 232 1674 139 12 2104
Poor 5 35 381 773 69 1263
Very poor 2 3 28 79 134 246
Total 251 733 2321 1007 221 4533
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Table 4 Reliability of self-rated health, China Health and Retirement Longitudinal Study 2011
Comparisons Num. of pairs Agreement (%) Polychoric Kappa Weighted
correlation Kappa
Inter-scale
Group1-Scale1 vs. Group1-Scale2 7898 757 0.83 0.62 -
Group2-Scale2 vs. Group2-Scalel 3531 716 0.81 0.55 -
Scale 1 vs. Scale 2 11,429 744 0.81 0.60 -
Intra-scale
Group3-Scale2: begin vs. end 4533 74.8 0.82 0.60 -
Group3-Scale2: begin vs. end (Five-point 4533 68.9 0.79 0.54 0.63

scale)

Table 5 shows the test—retest reliability statistics of SRH
(based on five-point scale 2) according to sample charac-
teristics (for the first column, percentages may not total
100% due to rounding). Generally, although the agree-
ment level is slightly higher for age group 45-54, there is
no linear relationship between age and SRH agreement.

k of 0.52-0.55 and «;,, of 0.61-0.64 indicate moder-
ate and substantial agreement, respectively. Moreover,
agreement level is higher in the urban area, and among
people with higher education level. Whether diagnosed
with chronic diseases does not distinguish the agreement
levels. However, respondents who experienced major

Table 5 Test-retest reliability of self-rated health according to sample characteristics (n =4533)

N, % Agreement (%) Polychoric Kappa Weighted
correlation kappa

Age

45-54 1608 (35.5) 70.5 0.80 0.55 0.64

55-64 1683 (37.1) 68.0 0.79 0.52 0.61

65 or over 1242 (27.4) 68.1 0.78 0.53 0.62
Sex

Male 1223 (27.0) 69.5 0.80 0.55 0.63

Female 3309 (73.0) 68.9 0.79 053 062

Missing 1 - - - -
Area type

Rural 2778 (61.3) 66.6 0.77 0.51 0.60

Urban 1755 (38.7) 72.7 0.82 0.58 0.66
Education

llliterate 1551 (34.2) 66.9 0.75 0.51 0.60

Lower than elementary school 822 (18.1) 68.5 0.79 0.54 0.63

Elementary school 859 (19.0) 68.0 0.79 0.51 0.60

Middle school 864 (19.1) 714 0.84 0.55 0.65

High school or above 435 (9.6) 74.2 0.86 0.60 0.68

Missing 2 - - - -
Chronic diseases

Yes 3061 (67.5) 68.7 0.76 053 0.60

No 1431 (31.6) 69.3 0.79 0.52 0.61

Missing 41(0.9) - - - -
Major accidental injuries

Yes 372 (8.2) 64.5 0.73 048 0.56

No 4136 (91.2) 69.5 0.80 0.54 0.63

Missing 25 (0.6) - - - -

Total 4533 (100) 68.9 0.79 0.54 063
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accidental injuries such as traffic accidents, have lower
level of agreement. Overall, there is moderate to sub-
stantial test-retest reliability of SRH among CHARLS
respondents. Results adjusted for baseline weights can be
found in supplementary data table A14.

Table 6 shows the results from Cox regression. Of
11,429 respondents who measured SRH using both
scale 1 and scale 2 at baseline (wave 1), 47 people died
in the year of baseline survey (2011), 2,550 lost to follow
up (censored) and 967 died during 7 years of follow-up.
Totalling 72,531 person-years of observation. “Excellent”
and “Very good” in scale 1 were combined due to the
small number of respondents in “Excellent” And “Poor”
and “Very poor” in scale 2 were combined. Proportional
hazards assumption was tested using Schoenfeld residu-
als. P=0.15 (SRH measured by scale 1) and 0.42 (SRH
measured by scale 2) in the global test indicated the
assumption was met.

The association between SRH measured by scale 1 and
all-cause mortality is shown in Table 6. In model 1 which
was adjusted for age and sex, compared with the refer-
ence group (“Excellent” and “Very good”), those with fair
and poor SRH had 1.45 (95% CI, 1.08-1.95) and 2.59
(95% CI, 1.92-3.49) times the hazard of death, respec-
tively. In model 2, hazard ratio of poor SRH reduced to
2.46 (95% CI, 1.82-3.31) after additionally adjusted for
area type and education. And in model 3, after additional
adjustment of chronic diseases and major accidental inju-
ries, HRs of respondents with fair and poor SRH reduced
to 1.39 (95% CI, 1.03-1.88) and 2.30 (95% CI, 1.70-3.13),
respectively.

Association between SRH measured by scale 2 and
mortality is also shown in Table 6. In the age and sex
adjusted model, compared with the reference group
“Very good’, fair and poor/very poor SRH are associ-
ated with 1.10 (95% CI, 0.79-1.52) times and 2.11 (95%
CI, 1.53-2.93) times the hazard of death, respectively.
After additional adjustment for area type and education
in model 2, HR of poor/very poor SRH reduced to 1.98
(95% CI, 1.43-2.75). In model 3, HR of respondents with
poor/very poor SRH reduced to 1.86 (95% CI, 1.33-2.60)
after additionally adjusted for chronic diseases and major
accidental injuries.

For both SRH measured by scale 1 and scale 2, age is
an important confounder in the association between
SRH and all-cause mortality. The association attenuated
substantially after adjusting for age (attenuation>10%).
However, additional adjustment of sex increased the
effect of this association. There is weak evidence for
interactions between education and SRH measured by
the two scales (P=0.08 and 0.06, respectively), however,
according to the results of LRT, including the interaction
terms improve the prediction (LRT: P=0.03 and 0.003,
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respectively). Results adjusted for baseline weights can be
found in supplementary data table A15. Weighted results
stratified by education can be found in supplementary
data table A16. Moreover, compared with same catego-
ries in scale 1, “Fair” and “Poor” categories in scale 2 is
less predictive of death, and “Very poor” is highly predic-
tive of death.

Discussion

Summary of key findings

To our knowledge, this is the first study to investigate the
reliability of two commonly used versions of SRH meas-
urement in China, using nationally representative data
from CHARLS.

Generally, there was moderate to substantial test—
retest reliability of SRH in Chinese middle-aged and
older adults. 31.1% of respondents who used scale 2 twice
changed their ratings after answering questions on dis-
ease history, lifestyle, and health behaviours. When both
scales were used for the same individuals, the reliability
is higher when question order is scale 1 — scale 2 instead
of scale 2 — scale 1. In addition, there was no linear rela-
tionship between age and SRH reliability. However, the
reliability was higher in urban area, among people with
higher education level, and lower among people who
experienced major accidental injuries.

Both SRH versions were significantly associated with
all-cause mortality among Chinese middle-aged and
older adults, with age acting as an important confounder
of the association between SRH and mortality.

Moreover, there was strong positive association
between SRH measured by the two commonly used ver-
sions, indicating both scales measured the same latent
variable. Furthermore, responses to the two different
scales were concordant mainly according to the meaning
of the category instead of its relative position. However,
although measuring the same construct, there were still
differences between SRH responses to the two scales,
general health condition measured by scale 1 is better
than it measured by scale 2. In addition, scale 2 reflects
greater mortality inequalities in both relative and abso-
lute terms than scale 1.

Findings in the context of existing studies

Findings of the current study indicate moderate to sub-
stantial reliability of SRH among Chinese middle-aged
and older population. Among group 3 respondents who
used scale 2 twice, 31.1% of them changed their ratings
after answering a set of health-related questions. This
result is similar to previous findings from Australia, in
which 28% of respondents changed their ratings after
answering a set of health-related questions [21]. And
consistent with findings from the US [22], we found there
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is no linear relationship between age and SRH reliability,
with the middle-aged group (the US study: 40—59 years;
current study: 45-54 years) had the highest agreement
level, and education being linearly related to SRH reli-
ability. Study from Swedish population reported excel-
lent reliability among older men aged 46-75 (k,,=0.82)
and lower reliability among older women of the same
age (k,=0.58) [20]. The study used three-category SRH.
However, we did not find such sex difference, neither
with three-category SRH nor original five-category SRH.
The study from Canada was conducted among 18 women
with mean age of 68 [19], and did not compare the con-
sistency of test-retest results, therefore we could not
compare our results with it.

The study on SRH and mortality from Hong Kong
used three-category age-comparative SRH and self-com-
parative SRH to measure health status among respond-
ents aged 65 or over living in Elderly Health Centres in
Hong Kong [11]. It reported that compared with bet-
ter age-comparative SRH, worse age-comparative SRH
was positively associated with all-cause mortality (fully
adjusted model: HR=1.24, 95% CI, 1.17-1.31), while
worse self-comparative SRH did not (fully adjusted
model: HR=0.91, 95% CI, 0.86—0.96). Compared with
that study, the present study is more representative of the
Chinese population, as we used nationally representa-
tive sample from household residents instead of institu-
tions, and covered younger population aged 45-64. Our
results indicate a positive association between fair/poor/
very poor SRH and all-cause mortality among Chinese
residents aged 45 or over. And this result is in the same
direction with findings on age comparative SRH from
Hong Kong.

Jiirges and colleagues compared the WHO version
(scale 2) and US version (scale 1) of SRH using data
from the Survey of Health, Ageing and Retirement in
Europe (SHARE) [34]. Consistent with the findings in
European population, health condition measured by
scale 1 is better than it measured by scale 2; and there
is higher levels of literal concordance (verbally consist-
ent) than relative concordance (consistent in terms of
position). However, there are also differences. Contrary
to the findings from European population, in the cur-
rent study among Chinese population, scale 1 has more
skewed distribution and scale 2 has more balanced dis-
tribution. Moreover, European population are more
likely to choose better SRH. In the present study, about
half of the respondents chose “fair” in both scales, and
around 1% of respondents chose “excellent” in scale 2
(Table 1). However, in the European population, less
than 30% of respondents chose “fair” in both scales,
7.5% chose “excellent” in the US version, and 67.1%
and 60.5% chose excellent/very good and very good/
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good, respectively [34]. This is in accordance with the
finding that Chinese older adults were more likely to
report worse SRH compared with their American coun-
terparts [35], which might be related to the traditional
pursuit of moderation in China. In addition, results of
current study indicate higher reliability of SRH among
urban population and people with higher education
level. This may be due to the fact that these population
groups are more health conscious, but this is only spec-
ulation, and this finding may need further exploration.

Another study using data from the English Longitudi-
nal Study of Ageing (ELSA) assessed the effect of ques-
tion order and response-choices of SRH [36]. Consistent
with their findings from older population living in Eng-
land, we found that among Chinese older residents,
SRH measured after the health-related section gives bet-
ter general health status, compared with that measured
before the health section.

Limitations

There are several limitations of this study. First, the reli-
ability assessment was based on cross-sectional data.
Therefore, we could not take account of the effect of
longer time period. Second, the predictive validity of SRH
was assessed only in terms of all-cause mortality, which,
although being representative, could not show the poten-
tial differences between specific health outcomes. Third,
as the SRH information was only from baseline wave, we
could not assess the change in the predictive validity of
SRH overtime. However, one previous study reported
that the predictive validity of mortality of SRH is increas-
ing over time [37].

Implications

Our study suggests measurement error in SRH among
Chinese middle-aged and older adults. Responses to SRH
questions depend on the version of the scale, question
order, sample characteristics such as age, education, area
type, and whether experienced major accidental injuries.
Researchers should consider the effect of the above fac-
tors when designing studies or interpreting their results.
Both SRH versions predict all-cause mortality among
Chinese middle-aged and older adults, however, given
the difference in categories between the two scales, the
effect estimates appear to differ, although the RII and SII
were similar. In addition, the WHO version and US ver-
sion SRH are both effective in measuring health status,
but they could not be compared directly. When using
SRH to measure health status, Chinese population tend
to report worse health than Western population, there-
fore, the results need to be interpreted cautiously.
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Conclusions

This study for the first time assessed the reliability of SRH
among Chinese population. Overall, there was moder-
ate to substantial test-retest reliability of SRH in Chi-
nese middle-aged and older adults, and the reliability
was higher in some subgroups. Both SRH versions can
predict mortality among Chinese middle-aged and older
adults, with similar predictive validity. Although the two
SRH versions measured the same latent variable, they
could not be compared directly among Chinese middle-
aged and older population.
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