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Abstract

Background: Self-rated health (SRH), a subjective assessment of health status, is extensively used in the public
health field. However, whether SRH can reflect the objective health status is still debatable. We aim to reveal the
relationship between SRH and objective health status in the general population.

Methods: We assessed the relationship between SRH and objective health status by examining the prevalence of
diseases, laboratory parameters, and some health-related factors in different SRH groups. Data were collected from
18,000 residents randomly sampled from the general population in five cities of China (3,600 in each city). SRH was
assessed by a single-item health measure with five options: “very good,” “good,” “fair,” “bad,” and “very bad.” The
differences in prevalence of diseases, laboratory parameters, and health-related factors between the “healthy” (very

the general population.

good plus good), “relatively healthy” (fair), and “unhealthy” (bad plus very bad) groups were examined. The odds
ratios (ORs) referenced by the healthy group were calculated using logistic regression analysis.

Results: The prevalence of all diseases was associated with poorer SRH. The tendency was more prominent in
cardio-cerebral vascular diseases, visual impairment, and mental illnesses with larger ORs. Residents with
abnormalities in laboratory parameters tended to have poorer SRH, with ORs ranging from 1.62 (for triglyceride) to
348 (for hemoglobin among men) in a comparison of the unhealthy and healthy groups. Most of the health-
related factors regarded as risks were associated with poorer SRH. Among them, life and work pressure, poor
spiritual status, and poor quality of interpersonal relationships were the most significant factors.

Conclusions: SRH is consistent with objective health status and can serve as a global measure of health status in
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Background

Self-rated health (SRH) (also known as self-assessed
health or self-perceived health) refers to a single-item
health measure in which individuals rate the current sta-
tus of their own health on a four- or five-point scale
from excellent to poor. It is popular for its simplicity and
has been extensively studied in Western populations. A
series of national and international analyses has consist-
ently shown that SRH is a good predictor of mortality of
various diseases [1-3]. Furthermore, many researchers
have attempted to investigate the factors related to SRH
and have found that SRH is strongly associated with
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morbidity and disability [4-6]. Economic or social factors
are also its main determinants [7-9].

SRH is a subjective reflection of health status, called
“perceived” or “subjective” health. It has been widely
studied in survey research [3,7,8]. However, most of the
studies concerning SRH have focused on specific age
groups, sex groups, or patient groups [10-12]. Studies
reporting SRH among the general population are few.
Relative to SRH, some indicators provide direct evidence
to the health status of individuals, including previous
and current diseases (diagnosed by physicians), and
clinical parameters measured in the hospital; these have
been termed as “actual” or “objective” health. Some
health-related factors, such as demographic characteris-
tics, health history, life habit, life stress and work strain,
are closely associated with objective health.
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There is a complex relationship between subjective
and objective health [13]. Some studies reported that old
people perceived their health in positive terms and
tended to over-estimate their health [14-16], while other
studies found that old people tended to report poorer
health than others who were with similar objective
health conditions [15,17,18]. Is subjective health consist-
ent with objective health? Can SRH serve as a global
measure of health status in the general population? The
answers are still debatable. Thus, the assessment of the
relationship between SRH and objective health status is
important, for this determines whether SRH can serve as
an indicator of objective health status.

Methods

This study examined the association between SRH and
objective health status through a comprehensive collec-
tion of data on disease prevalence, laboratory parame-
ters, and health-related factors in a randomly selected
sample from five cities of China: Shanghai, Beijing, Xi'an,
Wuhan and Guangzhou. We attempted to determine the
relationship between SRH and objective health status in
this population sample and to identify the factors that
best discriminate the different SRH groups.

Study design and sample

We used a part of the data from our previous epidemio-
logical survey on gastrointestinal diseases in five cities of
China. The details of the methodology of the survey
have been published elsewhere [19], and are briefly de-
scribed here. The survey was administered to 18,000 res-
idents aged 18-80 years (3,600 in each city) from April
2007 to January 2008. Eligibility criteria were based on
age and the mental and physical ability of subjects to
participate in the survey. Residents who were illiterate,
not in the 18—80 age group, or suffering from psychiatric
illnesses or other disabilities were excluded from the
study. They were sampled using a randomized, stratified,
multiple-stage sampling method, with the age/gender
distribution of the sample in accord with the distribution
of local population according to the population census
statistics published by the government. Thus, the sample
would not be affected by the original impetus of the sur-
vey. In the first stage, one or more districts from the
urban stratum and one or more counties from the rural
stratum were randomly selected from each region. In
the second stage, one or more blocks from the urban
districts and one or more townships from the rural
counties were randomly selected. In the third stage, one
or more residential areas from the urban blocks and one
or more villages from the rural townships were ran-
domly sampled. Questionnaires were self-completed,
with trained interviewers giving explanation on any
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unclear questions. The entire procedure was overseen by
the supervisors to ensure the quality of the survey.

Measurements
Demographic information were gathered on gender, age,
weight, height, marital status (married, unmarried, di-
vorced, or widowed), educational level (less than primary
school, completed only primary school, completed sec-
ondary school, completed high school, completed college/
pre-university/university, master’s degree, or doctoral de-
gree), total family monthly income (<RMB 2,000, RMB
2,000-4,999, RMB 5,000-9,999, or >RMB 10,000), etc.
We used a single-item measure of subjective health—“In
general, how would you rate your current health sta-
tus?”—to assess self-ratings of health. Five options, which
were recommended by the World Health Organization
(WHO) [20] and the European Network for the Calcula-
tion of Health Expectancies (Euro-PEVES) 2 group [21],
were listed: “very good,” “good,” “fair,” “bad,” or “very bad.”
To assess the relationship between SRH and objective
health status, subjects were asked to report whether they
had been diagnosed with chronic diseases, including
hypertension, cerebrovascular disorder, diabetes mellitus,
and chronic bronchitis. Blood sampling was carried out
after overnight fasting at the Second Military Medical
University Changhai Hospital in Shanghai, but this was
not done in the other four cities. The following parame-
ters were measured to assess the subjects’ health status:
red blood cell (RBC), hemoglobin (HGB), aspartate ami-
notransferase (AST), total cholesterol (TC), triglyceride
(TG), low-density lipoprotein cholesterol (LDL-C), and
fasting plasma glucose (FPG). RBC and HGB indicate
the body’s ability to transport oxygen to tissues. AST and
TC are indicators that mainly reflect hepatic dysfunc-
tion. High levels of TG and LDL-C are two major risk
factors for cardiovascular and cerebral diseases. Plasma
glucose provides the energy cells require and must be
maintained at a certain level in order to sustain the
body’s needs. Body mass index (BMI) was calculated as
weight in kilograms divided by the square of height in
meters, and the WHO criterion for Asian populations
was used to classify subjects as obese, overweight, nor-
mal weight, and underweight [22]. Data on some health-
related factors were also collected, including body weight
five years ago, tobacco use, frequency of physical activity,
life stress, work strain, spiritual status, and quality of
interpersonal relationships. Tobacco use was measured
with a single question: “Do you currently smoke?” Six
options were given: “no,” “1-5 cigarettes/day,” “6-10
cigarettes/day,” “11-15 cigarettes/day,” “16-20 ciga-
rettes/day,” or “>21 cigarettes/day.” Frequency of phys-
ical activity was measured with the following question:
“How often do you engage in physical activities (e.g.,
physically active work, walking, riding a bike, and doing
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exercises)?” Four options were given: “never,” “<4 times
per month,” “at least once a week,” or “at least once a
day.” Life stress was measured by asking “Overall, do
you feel stress in your daily life?” and work strain was
measured by asking “Overall, do you feel stress in your
daily work?” Life stress and work strain were assessed on
a five-point scale: “no,” “a little,” “moderate,” “quite a
lot,” and “extreme.” Spiritual status was measured by
asking “Overall, how would you rate your spirituality?”
and quality of interpersonal relationships was measured
by asking “Overall, how would you rate your quality of
interpersonal relationships?” Spiritual status and quality
of interpersonal relationships were assessed by “very
good,” “good,” “moderate,” “bad,” or “very bad.” Women
were also asked to answer their ages at menopause.

» o« ” o«

Statistical analysis

All the data were doubly input into the database by two
independent professional data processors using EpiData
3.1. Statistical Analysis System (SAS) 9.1.3 was used for
analyzing the survey data. Data are expressed as mean
tstandard deviation (SD). For statistical comparison, the
differences among the “healthy” (very good plus good),
“relatively healthy” (fair), and “unhealthy” (bad plus very
bad) groups were examined, because it was difficult to
determine whether “fair” should be defined as “good
health” or “poor health,” and because only a few subjects
rated their health as very good (1,770 subjects) or very
bad (58 subjects). Statistical significance for laboratory
parameters among different groups was determined by
using an analysis of variance with Bonferroni’s multiple-
comparison tests. The odds ratios (ORs) and 95% confi-
dence intervals (CIs) for the “relatively healthy” and
“unhealthy” groups were calculated referenced by the
“healthy” group, using logistic regression analysis by
controlling for gender, age, region, marital status, educa-
tional level, current work, family income, current smok-
ing, current drinking, frequency of physical activity, and
chronic diseases. All hypothesis tests used two-sided
tests and a p-value less than 0.05 was considered statisti-
cally significant.

Ethics

All the subjects had been informed that their records
might be used for analysis, and had signed a written in-
formed consent form before participation. The present
study was approved by the ethics committee of Second
Military Medical University.

Results

Demographic information

Among the 18,000 subjects, 16,091 actually answered
the questionnaires; however, 13 were excluded from the
analysis because of considerable missing data or logistic
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errors, and another 4 were excluded because they did
not answer the general health item. Data from a total of
16,074 subjects were utilized in the statistical analysis, in-
cluding 8,388 females (52.18%) and 7,686 males (47.82%).
These subjects had very little missing data (less than 1%),
and we excluded the subjects from relevant analysis if they
do have missing data on certain items. Subjects’ demo-
graphic details are shown in Table 1. The mean age was
42.6 (+15.2) years. Among them, 1,770 subjects (11.01%)
rated their health as very good, 7,581 (47.16%) as good,
5,803 (36.10%) as fair, 862 (5.36%) as bad, and 58 (0.36%)
as very bad. Age was negatively correlated with health rat-
ing. A total of 3,151 subjects completed the blood sam-
pling in Shanghai with data suitable for analysis, including
1,749 females (55.51%) and 1,402 males (44.49%), with
mean age of 47.7 (£14.1) years. A total of 164 subjects
(5.20%) rated their health as very good, 1,347 (42.75%) as
good, 1,492 (47.35%) as fair, 141 (4.47%) as bad, and 7
(0.22%) as very bad. Similarly, the older the subjects were,
the poorer they rated their health. The objective health
status of the “healthy” (very good plus good), “relatively
healthy” (fair), and “unhealthy” (bad plus very bad) groups
were compared.

Disease prevalence

Table 2 presents the prevalence of various diseases by
SRH status, including cardio-cerebral vascular diseases,
digestive diseases, respiratory diseases, and mental ill-
nesses. Logistic regression analysis showed that signifi-
cant increases in the prevalence of all diseases were
associated with a lower SRH, adjusting for gender, age,
region, marital status, educational level, current work,
family income, current smoking, current drinking, fre-
quency of physical activity, and other chronic diseases.
The ORs were at least twofold when comparing the un-
healthy group with the healthy group, apart from for
chronic pharyngitis (OR 1.65 [1.29, 2.11]) and osteoarth-
ritis (OR 1.54 [1.13, 2.09]), and there were larger ORs
for cardio-cerebral vascular diseases, visual impairment,
and mental illnesses. As for tristimania, the OR was
14.14 [5.60, 35.73].

Laboratory parameters

Laboratory parameters of the three groups by SRH sta-
tus are presented in Table 3. RBC and HGB were signifi-
cantly lower in the relatively healthy and unhealthy
groups when compared with the healthy group. Levels of
AST, TC, TG, LDL-C, and FPG were significantly higher
in the relatively healthy and unhealthy groups than in
the healthy group.

Abnormalities in laboratory parameters by SRH status
adjusted for gender (except for RBC and HGB), age,
marital status, educational level, current work, family in-
come, current smoking, current drinking, and frequency
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Table 1 Demographic information of the subjects
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n (female/male) Mean age (SD) p- value*
Subjects in all five cities
Total 16074 (8388/7686) 426 (15.2)
SRH
very good 1770 (845/925) 347 (12.7) <0.001
good 7581 (3773/3808) 40.1 (14.3)
fair 5803 (3233/2570) 46.0 (15.0)
bad 862 (506/356) 55.0 (14.6)
very bad 58 (31/27) 538 (16.2)
Subjects in Shanghai who have completed the blood sampling
Total 3151 (1749/1402) 477 (14.1)
SRH
very good 164 (74/90) 415 (13.6) <0.001
good 1347 (694/653) 44.6 (14.0)
fair 1492 (890/602) 503 (13.2)
bad 141 (88/53) 58.0 (13.0)
very bad 7 (3/4) 476 (16.5)

* p-values for mean ages.

Table 2 Disease prevalence by self-rated health status

Healthy Relatively healthy Unhealthy
n (%) n (%) OR [95% Cl] n (%) OR [95% Cl]

Hypertension 615 (6.58) 1017 (17.53) 1.83 [1.62, 2.06] 282 (30.65) 261 [2.16,3.15]
Cerebrovascular disorder 93(0.99) 222 (3.83) 2.00 [1.54, 2.58] 119 (12.93) 482 [3.53, 6.58]
Angina 53 (0.57) 122 (2.10) 8 [1.34, 2.63] 80 (8.70) 6.00 [4.07, 8.86]
Diabetes mellitus 85 (0.91) 238 (4.10) 2.86 [2.20, 3.72] 90 (9.78) 6.36 [4.54, 8.92]
Dyspepsia 351 (3.75) 525 (9.05) 1[1.56, 2.10] 137 (14.89) 2.76 [2.19, 3.49]
Gastritis 693 (7.41) 966 (16.65) 4[1.56, 1.95] 213 (23.15) 237 [1.96, 2.87]
Peptic ulcer 213 (2.28) 323 (5.57) 3[1.35, 1.97] 86 (9.35) 2.50[1.88, 3.33]
IBD 100 (1.07) 146 (2.52) 51[1.33,228] 1 (5.54) 3.14 [2.16, 4.58]
Liver disorder 196 (2.10) 324 (5.58) 2.00 [1.65, 243] 80 (8.70) 3.58 [2.65, 4.83]
Gallbladder disorder 241 (2.58) 353 (6.08) 3[1.19, 1.70] 4 (10.22) 2.13[1.62, 2.80]
Renal disorder 120 (1.28) 212 (3.65) 2.23[1.76, 2.84] 84 (9.13) 441 [3.20, 6.07]
Chronic bronchitis 183 (1.96) 346 (5.96) 2.05 [1.69, 2.48] 100 (10.87) 234 11.77,3.10]
Asthma 45 (048) 75 (1.29) 7 [1.06, 2.32] 35 (3.80) 3.57 [2.18, 5.86]
Chronic pharyngitis 518 (5.54) 654 (11.27) 5 [1.45, 1.88] 100 (10.87) 1.65 [1.29, 2.11]
Chronic cough 98 (1.05) 188 (3.24) 0 [1.46, 245] 55 (5.98) 245 [1.70, 3.53]
Eczema 80 (0.86) 136 (2.34) 8 [1.48, 2.66] 28 (3.04) 3.29 [2.04, 5.30]
Rheumatoid arthritis 267 (2.86) 352 (6.07) 41121, 1.71] 169 (18.37) 2481196, 3.13]
Osteoarthritis 176 (1.88) 289 (4.98) 111.31,1.97] 73 (7.93) 154 [1.13, 2.09]
Severe visual impairment 35 (0.37) 60 (1.03) 9 [1.09, 2.62] 5 (3.80) 458 [2.70, 7.78]
Anxiety neurosis 15 (0.16) 28 (048) 8 [1.07, 2.90] 14 (1.52) 448 [2.05,9.76]
Tristimania 8 (0.09) 32 (0.55) 4,67 [2.15,10.13] 5(1.63) 14.14 [5.60, 35.73]
n=16 074.

The odds ratios were calculated referenced by the “healthy” group, using logistic regression analysis by controlling for gender, age, region, marital status,

educational level, current work, family income, current smoking, current drinking, frequency of physical activity, and other chronic diseases.

IBD: inflammatory bowel disease.
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Table 3 Subjects’ laboratory parameters by self-rated
health status

Healthy Relatively healthy Unhealthy
RBC (10'%/L) 476+048 468+045 459+045
HGB (g/L) 138.8+16.1 136.7+159" 135.1415.5"
AST (UL) 234+11.1 245+13.2" 2604119
TC (mmol/L) 4854146 5004096 5214117
TG (mmol/L) 140£1.15 1524121 1614118
LDL-C (mmol/L) 3.12+0.83 3224084 3244082
FPG (mmol/L) 5174121 5384155 558+1.66

n=3151.

Data are mean * SD.

Statistical significance was determined using Bonferroni’s
multiple-comparison tests.

* p<0.05, comparing with the healthy group.
RBC: red blood cell.

HGB: hemoglobin.

AST: aspartate aminotransferase.

TC: total cholesterol.

TG: triglyceride.

LDL-C: low-density lipoprotein cholesterol.
FPG: fasting plasma glucose.

of physical activity are shown in Table 4. The cut-off
values for abnormalities were defined by Changhai Hos-
pital according to the criteria for the Chinese people.
For RBC, HGB among women, TC, and FPG, signifi-
cantly higher ORs were observed in the relatively healthy
and unhealthy groups than in the healthy group. For
HGB among men, AST, TG, and LDL-C, the ORs were
significantly higher in the unhealthy group than in the
healthy group.

Health-related factors
The health-related factors regarded as risks are shown in
Table 5. For underweight, marital status, low income,
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physical activities, life stress, work strain, spiritual status,
and quality of interpersonal relationships, significantly
higher ORs were observed in the relatively healthy and
unhealthy groups than in the healthy group. The ORs
for weight loss, low level of education, and early meno-
pause were significantly higher in the unhealthy group
than in the healthy group. Among all the factors, life
and work pressure, poor spiritual status, and bad quality
of interpersonal relationships had larger ORs, which in-
dicates that these factors had a considerable impact on
people’s health. The ORs for obesity and smoking were
not statistically significant. All the ORs were adjusted by
gender (except for “age at menopause”), age, region,
health-related factors (including marital status, educa-
tional level, current work, family income, current smok-
ing, current drinking, frequency of physical activity, but
excluding itself), and chronic diseases, using logistic re-
gression analysis.

Discussion

This study aimed to determine whether SRH could re-
flect objective health status and serve as a global meas-
ure of health status in the general population. For this
purpose, we examined the relationships between SRH
and the following: (1) prevalence of diseases diagnosed
by the physicians, (2) laboratory parameters examined in
the hospital, and (3) health-related factors that were
regarded as risks. We found that lower SRH was associ-
ated with significant increases in the prevalence of all the
diseases and abnormalities in laboratory parameters. Some
health-related factors, including underweight, weight loss,
marital status, education, low income, early menopause,
physical activities, life stress, work strain, spiritual status,
and quality of interpersonal relationships, were signifi-
cantly associated with SRH. This suggests that individuals

Table 4 Laboratory parameters abnormalities by self-rated health status

Cut-off values for Healthy Relatively healthy Unhealthy

abnormalities n (%) n (%) OR [95% Cl] n (%) OR [95% Cl]
RBC < 3.5x10'/L° 54 (7.03) 79 (8.88) 1.58 [1.09, 2.17] 10 (10.99) 1.96 [1.04, 3.89]
RBC < 4.0x10'¥/LP 1(1.48) 23 (3.82) 298 [1.54,5.72] 3(5.26) 3.24 [147,10.24]
HGB < 110 g/L° 35 (4.56) 58 (6.52) 143 [1.02, 2.05] 8 (8.79) 1.92 [1.15,4.20]
HGB < 120 g/Lb 16 (2.15) 18 (2.99) 1.38 [0.74, 2.94] 4(7.02) 348 [1.23, 6.04]
AST >= 64 U/L 14 (0.93) 8 (1.88) 1.64 [0.85, 3.12] 4 (2.70) 2.70 [1.65, 4.19]
TC > 58 mmol/L 102 (6.75) 158 (10.59) 1.30 [1.01, 1.70] 24 (16.22) 1.72 [1.05, 2.84]
TG > 2.0 mmol/L 244 (16.15) 293 (19.64) 1.17 [0.96, 1.43] 7 (25.00) 1.62 [1.07, 2.47]
LDL-C > 4.9 mmol/L 40 (2.65) 43 (2.88) 0.86 [0.55, 1.36] 2811 1[1.13,4.69]
FPG > 6.2 mmol/L 119 (7.88) 194 (13.00) 149 [1.15, 1.91] 6 (17.57) 1.84 [1.09, 2.93]

n=3151.

The odds ratios were calculated referenced by the “healthy” group, using logistic regression analysis by controlling for gender (except for RBC and HGB), age,
marital status, educational level, current work, family income, current smoking, current drinking, frequency of physical activity.

@ calculated only among women.
P calculated only among men.
For abbreviations see Table 3.
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Table 5 Health-related factors regarded as risks by self-rated health status

Healthy Relatively healthy Unhealthy

n (%) n (%) OR [95% CI] n (%) OR [95% Cl]
BMI: < 185 kg/m? 905 (9.68) 536 (9.24) 1.26 [1.11, 1.42] 110 (11.96) 1.86 [1.47, 2.36)
Weight loss: 25 kg, compared with 5 years ago 502 (5.37) 440 (7.58) 41099, 1.32] 150 (16.30) 1[1.62,2.50]
Marital status: divorced/widowed 249 (2.66) 340 (5.86) 137 [1.14,1.65] 122 (13.26) 1.69 [1.30, 2.21]
The highest level of education: less than primary school 593 (6.34) 612 (10.55) 0.98 [0.85, 1.14] 282 (30.65) 1.59 [1.29, 1.97]
Total income of family per month: <2000 Yuan 4942 (52.85) 3190 (54.97) 1.09 1.0 18] 681 (74.02) 1.59 [1.33, 1.90]
Current smoking: >20 cigarettes per day 382 (4.09) 248 (4.27) 1.02 [0.85, 1.23] 50 (5.43) 1.16 [0.83, 1.63]
Age of menopause: ° <45 years old 196 (4.24) 238 (7.36) 1.09 [0.88, 1.34] 105 (19.55) 1.68 [1.26, 2.25]
Frequency of physical activity: < 4 times per month 1827 (19.54) 1421 (24.49) 1.56 [1.44,1.70] 246 (26.74) 239 [2.02, 2.84]
Life stress: quite a lot/extreme 686 (7.34) 837 (14.42) 2331208, 262] 292 (31.74) 6.98 [5.79, 842]
Work strain: quite a lot/extreme 560 (5.99) 590 (10.17) 207 [1.81, 2.35] 187 (20.33) 532 [431,657]
Spiritual status: bad/very bad 45 (0.48) 204 (3.52) 6.92 [4.96, 9.66] 282 (30.65) 66.03 [46.37, 94.02]
Quality of interpersonal relationships: bad/very bad 68 (0.73) 129 (2.22) 2.54 [1.86, 3.46] 102 (11.09) 10.24 [7.14, 14.69]

n=16 074.

The odds ratios were calculated referenced by the “healthy” group, using logistic regression analysis by controlling for gender (except for “age of menopause”),
age, region, health-related factors (including marital status, educational level, current work, family income, current smoking, current drinking, frequency of physical

activity, but excluding itself), and chronic diseases.
2 calculated only among women.

may use these factors to evaluate their overall health
[23,24].

Notably, most subjects rated their health positively, for
only 5.72% subjects reported bad or very bad health,
whereas nearly 60% rated their health as very good or
good. A survey conducted in Sweden among subjects aged
18-79 years showed that 7% of the men and 9% of the
women had poor SRH [25]; thus, the prevalence rate of
poor SRH in our population sample, with a similar age
range as theirs, was slightly lower. An obvious higher
mean age was observed as the subjects rated poorer
health. This means that the subjective health status of the
population significantly decreases with advancing age.
Similar results were found in previous studies, which
showed that age was a risk factor for poor SRH [25-29].

The prevalence of all the diseases included in our
study, which was an important indicator of objective
health, contributed to decreased SRH. This means that
SRH has the ability to distinguish patients from rela-
tively healthy people. It is noteworthy that larger ORs
were found for cardio-cerebral vascular diseases, visual
impairment, and mental illnesses when comparing the
unhealthy group with the healthy group. An earlier study
reported that with China’s rapid economic development,
diseases of the heart and the cerebrovascular system
have become two leading causes of deaths in this coun-
try, ranking second and third among men, and first and
second among women [30]. It is understandable that pa-
tients with cardio-cerebral vascular diseases are more
likely to worry about their future, and that the diseases
cause great cost and burden to themselves and their
families; thus, people who suffer from these diseases
rated poorer health. Visual impairment is associated

with a decreased ability to perform activities of daily liv-
ing and poor quality of life, particularly in the sense of
depression and reduced social interaction [31], and pa-
tients with mental illnesses had more impairment in
quality of life than those with common medical disor-
ders [32]. These could explain why patients with visual
impairment or mental illnesses rated poorer health. A
previous study conducted in Sweden showed that many
chronic diseases, such as neurological disease, rheumatoid
arthritis, and cancer, are strongly associated with poor
SRH [29]. This conclusion has been further strengthened
with the evidence from our study.

Studies examining the association of SRH with labora-
tory parameters were still limited. In order to further
elucidate this relationship in our study, we examined the
laboratory parameters in the subjects who had experi-
enced blood sampling and listed the laboratory parame-
ters with statistical significances. We found that better
SRH was associated with increased RBC and HGB, and
decreased AST, TC, TG, LDL-C, and FPG. Furthermore,
subjects with abnormal laboratory parameters reported
poorer health. Laboratory parameters can objectively re-
flect health status and are of fundamental importance
for the diagnosis, prognosis and treatment of various
diseases [33]. The consistency of SRH and objective
health status assessed by laboratory parameters is further
evidence that SRH is a good indicator of health status.

In addition, the relationship between SRH and some
health-related factors, which were regarded as risk fac-
tors for health, were examined. Obesity is surprisingly
unrelated to poorer SRH, and this finding is inconsistent
with many previous studies [24,25,34,35]. On further
consideration, this is also explicable. In Chinese culture,



Wu et al. BMC Public Health 2013, 13:320
http://www.biomedcentral.com/1471-2458/13/320

being fat is not a signal of unhealthiness but a symbol of
acquiring good fortune, because only the more wealthy
people can afford to eat more and can thus put on more
weight [36]. This is quite different in Western countries.
Underweight and weight loss are two risk factors ob-
served in this study. Underweight or weight loss was
linked to eating disorders such as anorexia nervosa, or
consumptive diseases such as malignant tumors. The
findings also support marriage as a protective factor for
health [37]: subjects who were divorced or widowed
rated poorer health. Subjects with higher income tended
to be more optimistic about their health, because they
have been observed to practice more health promoting
behaviors such as good dietary intake practices and
physical activity [38]. Shibuya et al. also found that low
income was associated with poor SRH in a Japanese
sample [7]. Lim et al. found that marital status, educa-
tion, household income, current smoking, and exercise
were associated with SRH in a Singaporean sample [39].
Life stress and work strain as risk factors for poor SRH
have been examined less frequently in population stud-
ies. One study has demonstrated that family stress is a
risk factor for unfavorable health-related outcomes [40],
and another has revealed that work stress is associated
with poor SRH [41]. These results support the conclu-
sion of this study.

Our results need to be interpreted within the context
of the study limitations. First, the cross-sectional nature
of the study did not allow us to investigate the temporal
mechanisms between SRH on the one hand and diseases
or abnormalities in laboratory parameters or risk factors
on the other. Second, we relied on a self-administrated
questionnaire for measuring the clinical and health-
related factors that were used to validate SRH. Except
for laboratory parameters, all data relied on self-report.
Like any other questionnaire study, the subjects’ answers
may be affected by various kinds of bias such as social
desirability. Finally, the study was a part of a larger
study; therefore, the research questions can only be pur-
sued within the boundaries of the original study. Some
indicators were not integrated in our study due to the
original focus of the study. Nevertheless, information on
the majority of, but not all, possible confounders was
available for analysis. There were also other factors associ-
ated with SRH such as depression, psychological well-
being, health service utilization, medication usage, cogni-
tive capacity, and social networks, but data on these fac-
tors were not collected in our study. However, with the
information collected, we were able to explain the rela-
tionship between SRH and the objective health status.

The strengths of this study are as follows: (1) it includes
a random sample of population from five cities of China
with a broad range of ages in accord with the distribution
of local population, which is a better representation of the
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total population. In contrast the majority of previous stud-
ies focusing on SRH mainly examined older population
samples [5,13-15,17,18,42,43] or subjects with certain spe-
cific diseases [23,44-46]. (2) The present study investigates
the association between SRH and objective health status
from multiple dimensions, using a wide range of variables,
including the prevalence of diseases, abnormalities in la-
boratory parameters, and health-related factors.

Conclusion

This study provides evidence of the association between
SRH and objective health status exemplified by the
prevalence of diseases, abnormalities in laboratory pa-
rameters, and health-related factors. The results lead to
a conclusion that SRH can reflect the objective health
status and serve as a global measure of health status in
the general population. This is very important since
there is hardly any individual indicator that can compre-
hensively evaluate a person’s health status. Most of the
factors influencing the SRH can be changed so as to im-
prove health, for example, by actively treating diseases,
engaging in more physical activity in daily life, improving
mental well-being, and promoting adoption of healthy
behaviors. It is therefore imperative for the public health
sector to implement health promotion and treatment
programs to target these specific goals in the commu-
nity. Additionally, SRH could be used as a population-
screening tool in the Chinese health care system, which
could help public health officials identify those who are
most in need of their services. Further studies to qualita-
tively and quantitatively explore these and other related
variables might further advance our understanding of
SRH and provide insights into the influencing factors of
SRH.
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