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PURPOSE: This study examines the importance of clinical risk factors for predicting self-ratings of
general health status, with and without controls for a broad range of self-reported indicators of physical
and psychological well-being.
METHODS: Ordered probit models, estimated on 928 respondents aged 54 years and older who partici-
pated in an ongoing national survey in Taiwan, are used to examine the correlates of self-rated health.
The model is estimated in two stages, first testing the association between clinical risk factors and self-
rated health and second, examining whether those clinical measures remain significant after controlling
for a large number of other factors hypothesized to affect self-ratings.
RESULTS: Most of the clinical variables are significantly associated with self-rated health, even in the
presence of control variables. The largest effects pertain to the BMI, ratio of total to HDL cholesterol
(among men) and presence of the ε4 allele of the APOE gene (among women).
CONCLUSIONS: The results suggest a variety of pathways linking clinical measures to the self-ratings.
The findings also suggest that the clinical measures are less powerful predictors than self-reports about
diverse aspects of well-being.
Ann Epidemiol 2004;14:49–57. � 2003 Elsevier Inc. All rights reserved.
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INTRODUCTION

An extensively used measure of self-rated health is based
on a simple question that asks respondents to rate their
current overall health, typically on a five-point ordinal scale
ranging from “excellent” to “poor.” Regardless of variations
in phrasing, responses to this question have consistently
been powerful predictors of survival (1–3), functional de-
cline (4–9), future morbidity (10–12), and subsequent
health service utilization (13, 14). Most studies find that this
measure remains an independent predictor of subsequent
health outcomes, even after adjustment for other measures
of self-reported and physician-observed health status, behav-
ioral and psychosocial risk factors, and environmental fac-
tors (2, 3). Thus, our understanding of the factors that
influence self-assessed health status remains incomplete.

Both qualitative and quantitative studies provide evi-
dence that these self-ratings involve complex judgments
across multiple domains of health (15, 16). For example, not
only do self-assessments take into account physical health
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conditions, they also incorporate psychological well-being,
social functioning, and positive affect (15, 17–19). In addi-
tion, they are associated with health behaviors, health ser-
vices utilization, medication use, cognitive capacity, social
networks, demographic factors, and socioeconomic status
(10, 11, 15, 17–26).

Inadequate controls for physical health may partly ex-
plain the predictive strength of self-rated health. Idler and
Angel argue that researchers’ inability to “unambiguously
control for actual physical health status” is the primary
methodological problem that limits their capacity to assess
the medical importance of self-rated health (27). This in-
ability to control for physical health may arise because of
incomplete information about symptoms and conditions—
especially those at a preclinical, undiagnosed stage—as well
as reliance on self-reported conditions of illness or associated
risk factors. Self-reports are frequently plagued by response
errors resulting from poor recall, inadequate understanding
of the condition, or a reluctance to confide in the inter-
viewer. Validation studies, which use physicians’ assess-
ments, clinical markers, and administrative records to
identify underreporting of illnesses and conditions in inter-
view surveys (28, 29), underscore the limited utility of self-
reports of physical health as controls in statistical models.

This study uses a recent survey in Taiwan to investigate
the role of clinical risk factors in predicting self-rated health
and the extent to which those clinical measures remain
important in the presence of controls for a broad range of
self-reported indicators of health and well-being. Because
most prior studies find that self-rated health status is a better
predictor of subsequent mortality among men than among
1047-2797/04/$–see front matter
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women (2, 3)—suggesting that men may evaluate their
health differently than women—we also focus on sex dif-
ferences in the predictors of self-rated health. The clinical
data are derived from a health examination by trained pro-
fessionals and laboratory analysis of blood and urine speci-
mens. Although a few prior studies have employed so-called
objective measures of health based on medical examination
(30, 31) or biomarkers (18, 30), none has simultaneously
controlled for the wide range of factors associated with self-
rated health.

METHODS

Data

The data were originally collected as part of the Survey of
Health and Living Status of the Near Elderly and Elderly
in Taiwan. This longitudinal survey began in 1989 with a
national sample (including the institutionalized population)
of 4049 persons aged 60 years and older, and was extended
in 1996 to include 2462 near elderly persons aged 50 to 66
years in 1996 (32). Both groups of respondents were re-
interviewed in 1999.

In 2000, a national sub-sample of respondents was ran-
domly selected for the Social Environment and Biomarkers
of Aging Study (SEBAS). Elderly respondents (71 years and
older in 2000) and residents of urban areas were
oversampled. On a scheduled day several weeks after an initial
interview, participants collected a 12-hour overnight urine
sample (to provide integrated measures of cortisol, norepi-
nephrine, and epinephrine), fasted overnight, and visited
a nearby hospital the following morning. As part of the
hospital visit, medically-trained professionals drew a blood
sample and took blood pressure and anthropometric measure-
ments, and participants filled out a questionnaire regarding
their health history, health-related behaviors, and current
medications. Written informed consent was obtained for par-
ticipation in the interview and physical examination.

Among the 1713 respondents selected, 1497 provided
interviews (92% of survivors) and 1023 participated in the
physical examination (68% of those interviewed). Compli-
ance with the clinical protocol was extremely high: almost all
participants followed the urine protocol and provided a
suitable blood sample. Seventeen participants were excluded
from the analysis because a proxy completed the initial
interview and 78 were excluded due to missing data on the
dependent variable or a covariate. Thus, the sample includes
928 participants.

Although respondents over 70 were less likely than
younger persons to participate, sex and various measures
of socioeconomic status were not significantly related to
participation. Moreover, persons who received the medical
exam reported the same general health status, on average, as
those who did not. These results suggest that, in the presence
of controls for age, estimates derived from clinical informa-
tion are unlikely to be seriously biased (33).

Measures

The dependent variable comes from the 2000 interview and
is based on responses to the following question: “Regarding
your current state of health, do you feel it is excellent, good,
average, not so good, or poor?” (English translation). This
five-point ordinal measure is scored so that five indicates
“excellent” health.

All of the clinical measures are derived from the physical
examination and biomarker collection in 2000. The specific
markers selected for inclusion have well-established associa-
tions with chronic illness and are comparable to measures
in two recent population-based surveys in the US (34, 35).
The body mass index (BMI) and waist-hip ratio provide
indices of obesity and adipose tissue deposition, which
are associated with type II diabetes, cardiovascular disease,
stroke, female carcinomas, and premature death (36). Sys-
tolic and diastolic blood pressure are markers of hyperten-
sion, a well-known risk factor for heart disease, stroke, and
kidney disease: the measurements are derived from the aver-
age of two readings from a mercury sphygmomanometer with
the respondent in a seated position. Ratio of total to
high-density lipoprotein (HDL) cholesterol is included be-
cause of its known effect on the development of athero-
sclerosis, a condition that increases the risk of heart disease
and stroke. Glycosylated hemoglobin (HbA1c) serves as an
integrated measure of glucose metabolism over the previous
30 to 90 days (37, 38); it is an important indicator of a
diabetic condition (39), which is itself a risk factor for
a variety of illnesses including heart disease, stroke, and
memory deficits.

We also include a measure of hypothalamic-pituitary-
adrenal (HPA) axis activity: the ratio of cortisol to de-
hydroepiandrosterone sulfate (DHEA-S); DHEA and its
sulfate form DHEA-S are thought to have anti-glucocorti-
coid effects, and thus, this ratio is believed to be a preferable
measure of hypercortisolaemia than cortisol alone (40). Nor-
epinephrine and epinephrine excretion levels provide inte-
grated indices of sympathetic nervous system (SNS) activity.
HPA-axis and SNS activity have been linked to risk of
diabetes, heart disease, and cognitive impairments (41, 42).
Finally, a variable that identifies persons with at least one
copy of the ε4 allele of the APOE gene is included because of
the association of the allele with ischemic heart disease and
Alzheimer’s disease (43).
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The other covariates are based on self-reports and include
measures of physical health and functioning, health care uti-
lization, health behaviors, psychological well-being, social
involvement, and sociodemographic factors. All of these
measures are obtained from the 2000 interview, with the ex-
ception of pain or discomfort and incontinence, which are
based on the 1999 interview.

The number of current illnesses is a count of 12 condi-
tions: high blood pressure, diabetes, heart disease, cancer
or malignant tumor, lower respiratory tract disease, arthritis
or rheumatism, gastric ulcer or stomach ailment, liver or
gall bladder disease, cataracts, kidney disease, gout, and
spinal or vertebral spurs. These 12 conditions were chosen
because they represent serious chronic illnesses (7 of the 10
leading causes of death in Taiwan), risk factors for serious
illness, and conditions that are likely to cause considerable
physical discomfort and/or severely limit functional mobility
even if they are not ultimately fatal.

The number of mobility limitations is a count, out of
nine activities, that the respondent has difficulty performing
without aid: standing continuously for 15 minutes and for
two hours, squatting, raising both hands over his or her head,
grasping or turning objects with his or her fingers, lifting
or carrying an object weighing 11 to 12 kg, running a short
distance (20–30 m), walking 200 to 300 m, and climbing
two or three flights of stairs. The most common mobility
limitations involved standing for two hours (49%) and run-
ning a short distance (40%), while the least frequent was
difficulty raising both hands over the head (4%). The total
number of limitations has a skewed distribution: 37% of
respondents have no limitations, while 11% have more than
five limitations (data not shown).

An index of depression is based on 10 items from the
Center for Epidemiologic Studies Depression (CES-D)
scale. Previous studies have demonstrated that a shortened
form of the CES-D (10, 8, or 5 items) yields similar internal
consistency, factor structure, and accuracy in detecting de-
pressive symptoms as the full 20-item CES-D (44–46). This
short-form of the CES-D is coded according to standard
practice yielding an index ranging from 0 to 30, with higher
scores indicating more symptoms (47).

An index of stress is based on the respondent’s report of
whether each of seven situations “make you feel stressed or
troubled”: the respondent’s own health, financial situation,
and relations with family members; and his or her family’s
or children’s health, financial situation, job, and marital situa-
tion. Each item is coded on a three-point scale (0 � none,
1 � some, 2 � a lot of stress), and the final score is the
average for respondents with at least four valid responses.

Social involvement is measured as a count of eight activi-
ties in which the respondent reports current membership
or participation: neighborhood association, religious associa-
tion, professional or civic group, social service group, politi-
cal association, village or lineage association, elderly club,
and elderly education. Socioeconomic status (SES) is mea-
sured by how respondents rank themselves relative to other
people in Taiwan, as depicted by 10 rungs on a ladder (10
indicates those who are the best off) (48, 49). A previous
study (26) as well as our own preliminary analyses indicate
that this subjective evaluation is a better predictor of self-
assessed health status than standard measures of SES such
as education and income.

Analytical Approach

Given the ordinal nature of the outcome variable, we esti-
mate an ordered-probit model (50). The model is estimated
in two stages, to address the following questions, respec-
tively: 1) Do clinical risk factors predict subjective self-
rated health? and 2) If so, do these variables retain their
importance after adjustment for self-reported measures?

Descriptive statistics for all variables are shown in Table
1 and variables included in each of the models are presented
in Table 2. Model 1 includes the clinical measures, together
with controls for age (linear and quadratic terms) and
sex. (Despite the oversampling of urban residents, we do
not control for residence because this variable revealed
almost no association with self-rated health.) All variables
are continuous with the exception of the dummy variable
denoting the presence of the ε4 allele. In preliminary
models, we tested linear and quadratic terms for each of
the clinical variables (except APOE) as well as sex interac-
tions. This decision was motivated by the scientific literature
indicating that: 1) both low and high values are associated
with poorer health outcomes than moderate values; and 2)
the effects of clinical variables differ by sex. We retained
only those quadratic terms and sex interactions that were
marginally significant (p � .10) in at least one of the two
models.

Model 2 incorporates the remaining explanatory vari-
ables. Initially, we explored additional variables hypothe-
sized to affect self-rated health: education, income, marital
status, social ties with family and non-relatives, cognitive
function, and locus of control. None of these variables
remained significant (p � 0.05) in the presence of the other
covariates shown in Table 1 and thus, were excluded from
the final models. Again, we retained only sex interactions
that were marginally significant (p � .10).

To demonstrate the magnitude of a given effect, pre-
dicted proportions in each category of self-rated health
are shown in Table 3 for clinical variables that are significant
(p � .05) in model 2 and for self-reported measures of physi-
cal health. For a given variable, these proportions are calcu-
lated using the coefficients from model 2, selecting the 10th,
50th, and 90th percentile values, respectively, of the given
variable, and retaining other explanatory variables at ob-
served values.
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TABLE 1. Descriptive statistics for all measures

Variable Mean (standard deviation) or % in categoryc

Self-reported health status
Poor (%) 3.2
Not so good (%) 23.3
Average (%) 48.3
Good (%) 12.5
Excellent (%) 12.7

Clinical risk factors
Body mass index (BMI): weight in kg / (height in m)2 24.52 (3.57)
Waist-hip ratio 0.88 (0.07)
Systolic blood pressure (mmHg) 137.52 (20.53)
Diastolic blood pressure (mmHg) 82.69 (11.27)
Ratio of total cholesterol to HDL cholesterol 4.40 (1.49)
Total glycosylated hemoglobin (HbA1c) 5.76 (1.39)
Ratio of urinary cortisol (ug/g creatinine) to DHEA-Sa (ug/dL) 1.03 (4.09)
Urinary norepinephrine (ug/g creatinine) 21.74 (9.58)
Urinary epinephrine (ug/g creatinine) 2.53 (2.45)
Carries at least one copy of ε4 allele of APOE genotype (%) 15.4

Demographic characteristics
Age 66.23 (7.96)
Female (%) 42.6

Self-reported measures of physical health
Number of current illnesses/conditions (0–12) 1.25 (1.25)
Number of mobility limitations (0–9) 1.84 (2.25)
Fall or injury in the past year that caused problems walking or bathing (%) 7.8
Number of long-term medications (0–4) 0.72 (0.86)
Usual level of pain or discomfortb

None (%) 59.8
A little (%) 29.3
Medium level (%) 8.0
More serious, but bearable (%) 2.2
Very serious/unbearable (%) 0.8

Trouble with incontinenceb (%) 5.0
Number of hospital days in past year 1.55 (5.74)

Psychological well-being
CES-Depression scale (0–30) 5.36 (5.25)
Stress index (0–2) 0.28 (0.38)

Health-related behaviors
Eats at least three vegetables and two fruits daily (%) 53.3
Frequency of exercise

None (%) 38.2
Less than once a week (%) 3.0
Once or twice a week (%) 7.1
Three to five times a week (%) 13.2
Six or more times a week (%) 38.4

Smoked daily in past six months (%) 22.5
Social and socioeconomic variables

Number of social activities R participates in (0–8) 0.74 (1.09)
Subjective socioeconomic status ladder (1–10, where 10 � Best off) 3.85 (1.86)

Number of cases 928
aDehydroepiandrosterone sulfate.
bMeasured in the 1999 survey.
cThese values have been weighted by age group and urban/rural residence to reflect the sampling design.
RESULTS

The estimates from model 1 reveal that BMI, waist-hip
ratio, ratio of total to HDL cholesterol, glycosylated hemo-
globin, ratio of cortisol to DHEA-S, epinephrine, and the
ε4 allele are significantly associated with self-rated health
(Table 2). All except epinephrine and BMI have negative
associations. BMI is the only clinical variable that reveals a
non-linear association with self-rated health; consistent with
the J- or U-shaped association between BMI and mortality
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TABLE 2. Ordered probit models of self-reported health status

Variable Model 1a Model 2a

Clinical risk factors
BMI 0.356*** 0.295**
BMI2 �0.007*** �0.005**
Waist-hip ratio �2.187** �1.284+

Systolic blood pressure 0.004 0.002
Diastolic blood pressure �0.001 0.002
Ratio of total to HDL cholesterol �0.070* �0.118**
Female × Ratio of total to HDL cholesterol 0.076 0.127*
Glycosylated hemoglobin �0.059* 0.008
Ratio of cortisol to DHEA-S �0.168*** �0.089*
Female × Ratio of cortisol to DHEA-S 0.151*** 0.087*
Norepinephrine 0.000 0.002
Epinephrine 0.035* 0.032*
APOE ε4 allele 0.015 �0.069b

Female × APOE ε4 allele �0.411* �0.327b

Demographic characteristics
Age �0.245*** �0.185*
Age2 0.002** 0.001**
Female �0.730** �0.663*

Self-reported measures of physical health
Number of current illnesses/conditions – �0.140***
Number of mobility limitations – �0.109***
Fall or injury in the past year that caused problems walking/bathing – �0.332*
Number of long-term medications – �0.200***
Usual level of pain or discomfort – �0.173**
Trouble with incontinence – �0.404*
Number of hospital days in past year – �0.015*

Psychological well-being
CES-Depression scale – �0.030***
Stress index – �0.377**

Health-related behaviors
Eats at least three vegetables and two fruits daily – 0.256**
Frequency of exercise – 0.069**
Smoked daily in past six months – 0.327**

Social and socioeconomic variables
Number of social activities R participates in – �0.044
Female × Number of social activities R participates in – 0.153*
Subjective socioeconomic status ladder – 0.052*

Number of cases 928 928
Log L �1183.27 �1003.17
Pseudo R2 0.04 0.19
�p � 0.10, *p � 0.05, **p � 0.01, ***p � 0.001;
aThe models are based on unweighted data. In model 1, the cutpoints (C1, C2, C3, and C4) are: �8.28, �6.98, �5.62, and �5.10, respectively. In model 2, the cutpoints
are �6.25, �4.44, �2.74, and �2.13. These cutpoints assume that the observed response Yi results from grouping an underlying continuous variable Z, where Zi � x′iβ � εi.
The observed Yi takes the value 1 (poor) if Zi � C1, the value 2 (not so good) if C1 � Zi � C2, and so on, taking the value 5 (excellent) if Zi � C4.

bAlthough APOE ε4 and the interaction term with sex are not individually significant in model 2, they are jointly significant (p � 0.05 based on likelihood ratio test). Also,
if the interaction is excluded, the main effect becomes significant (p � 0.05).
(51, 52), the poorest self-ratings occur at both extremes. Most
of these coefficients remain significant after controlling for
self-reported indicators (model 2), although the effects are
typically smaller. Three clinical variables—diastolic and sys-
tolic blood pressure and norepinephrine—are not significant
in either model. Glycosylated hemoglobin becomes virtually
zero in the presence of controls. (The effect of this biomarker
is completely eliminated by a variable indicating whether the
respondent reports having diabetes.)

The effects of three clinical measures differ significantly
by sex. The ratios of total to HDL cholesterol and cortisol
to DHEA-S have negative effects among men, but virtually
no effect for women, whereas the ε4 allele has a significant
negative effect only among women.

A large number of self-reported measures are significantly
related to self-rated health. For example, number of chronic
diseases, mobility limitations, and level of pain are negatively
related to the ratings as are the indexes of depression and
stress. An auxiliary model (not shown) that included each
of the 10 components of the CES-D revealed that the effect of
the CES-D score is dominated by two components—sleeping
poorly and being in a bad mood. A healthy diet and frequent
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TABLE 3. Predicted proportions in each category of self-reported health status by selected covariates

Variable Poor Not so good Average Good Excellent

BMI
10th percentile (20.1) 0.05 0.27 0.48 0.11 0.09
50th percentile (24.1) 0.03 0.22 0.48 0.14 0.13
90th percentile (28.9) 0.03 0.20 0.47 0.14 0.15

Waist-hip ratio
10th percentile (0.80) 0.03 0.21 0.48 0.14 0.14
50th percentile (0.88) 0.04 0.23 0.48 0.13 0.12
90th percentile (0.96) 0.04 0.25 0.48 0.12 0.11

Ratio of total to HDL cholesterol
Males

10th percentile (2.79) 0.03 0.19 0.47 0.15 0.16
50th percentile (4.32) 0.04 0.22 0.48 0.13 0.12
90th percentile (6.17) 0.06 0.26 0.48 0.11 0.09

Females
10th percentile (2.86) 0.04 0.23 0.48 0.13 0.12
50th percentile (4.09) 0.04 0.23 0.48 0.13 0.12
90th percentile (6.05) 0.03 0.23 0.48 0.13 0.13

Ratio of cortisol to DHEA-S
Males

10th percentile (0.07) 0.03 0.22 0.48 0.13 0.13
50th percentile (0.20) 0.03 0.22 0.48 0.13 0.12
90th percentile (0.82) 0.03 0.23 0.48 0.13 0.12

Females
10th percentile (0.16) 0.04 0.23 0.48 0.13 0.12
50th percentile (0.43) 0.04 0.23 0.48 0.13 0.12
90th percentile (2.51) 0.04 0.23 0.48 0.13 0.12

Epinephrine
10th percentile (0.0) 0.04 0.24 0.48 0.12 0.11
50th percentile (2.10) 0.04 0.23 0.48 0.13 0.12
90th percentile (5.62) 0.03 0.21 0.48 0.14 0.14

APOE ε4 allele
Males

No 0.04 0.22 0.48 0.13 0.12
Yes 0.05 0.24 0.48 0.12 0.11

Females
No 0.03 0.22 0.48 0.14 0.13
Yes 0.05 0.29 0.48 0.10 0.08

Number of current illnesses/conditions
10th percentile (0) 0.02 0.19 0.49 0.15 0.15
50th percentile (1) 0.03 0.22 0.50 0.13 0.12
90th percentile (3) 0.04 0.28 0.50 0.11 0.08

Number of mobility limitations
10th percentile (0) 0.02 0.19 0.50 0.15 0.14
50th percentile (1) 0.02 0.21 0.51 0.14 0.12
90th percentile (6) 0.05 0.33 0.48 0.08 0.05

Fall or injury that caused problems
No 0.03 0.23 0.48 0.13 0.12
Yes 0.05 0.29 0.48 0.10 0.08

Number of long-term medications
10th percentile (0) 0.02 0.20 0.49 0.14 0.14
50th percentile (1) 0.03 0.24 0.50 0.12 0.11
90th percentile (2) 0.04 0.28 0.49 0.11 0.08

Usual level of pain or discomfort
10th & 50th percentile (none) 0.03 0.21 0.49 0.14 0.13
90th percentile (medium) 0.04 0.28 0.49 0.11 0.08

Trouble with incontinence
No 0.03 0.23 0.48 0.13 0.12
Yes 0.06 0.30 0.47 0.10 0.07

Number of hospital days in past year
10th & 50th percentile (0) 0.03 0.23 0.48 0.13 0.12
90th percentile (5) 0.04 0.24 0.48 0.13 0.11

Probabilities are based on model 2 of Table 2 and calculated assuming selected values of covariates leaving all other covariates at observed values.
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exercise are associated with better health ratings. However,
contrary to expectation, so is daily smoking, which may result
from the relatively early deaths of the least healthy heavy
smokers. Respondents with higher subjective assessments of
their social position and women (but not men) who partici-
pate in more social activities also rate themselves as healthier
than their counterparts (Table 2).

The magnitude of some of these effects can be gleaned
from Table 3. These simulated proportions reveal the sub-
stantial impact of cholesterol for men (e.g., 31% of men at
the 10th percentile of the total-to-HDL cholesterol ratio
rate their health as good or excellent in contrast to only
20% of men at the 90th percentile). Large effects are also
associated with the BMI: below the 90th percentile, higher
values are associated with more favorable ratings, whereas
above 29 (not shown), higher values are associated with
progressively poorer ratings. The effect of the ε4 allele is
moderate among females, but virtually nil among men. De-
spite being statistically significant for men, the cortisol/
DHEA-S ratio has little substantive effect.

The predicted proportions associated with self-reported
measures of physical health generally reveal larger impacts
than those for the clinical variables. For example, 29%
of those at the 10th percentile of mobility limitations rate
their health as good or excellent compared with 13% at
the 90th percentile. Number of chronic conditions, a debili-
tating fall or injury in the prior year, medication use, level
of pain, and incontinence also show substantial effects. Only
the hospitalization variable appears to have a negligible
impact.

DISCUSSION

Are clinical risk factors related to subjective health ratings?
This analysis suggests that the simple answer is “yes.” More
complex questions pertain to why and by how much
these measures influence health assessments.

With regard to why, the answer almost certainly differs
across measures. For example, poorer assessments associated
with low BMI may be largely due to weight loss resulting
from illness (not fully accounted for by the model), whereas
those related to high values of BMI or waist-hip ratio proba-
bly emanate from the reverse mechanism (the effects of
obesity on well-being). Obese individuals may also incorpo-
rate the health risks associated with obesity in their assess-
ments, independent of symptoms and conditions.

Results for high cholesterol and hypertension further
suggest that individuals incorporate information about risk
into self-ratings. For high cholesterol, which in and of itself is
typically asymptomatic, the strong association with self-
rated health—even in the presence of controls for heart
disease—suggests that the diagnosis independently influ-
ences the self-ratings. This interpretation is supported by
analyses of hypertension not presented here. The lack of a
significant association between blood pressure and the self-
ratings in Table 2 probably results from the finding that
many Taiwanese with high blood pressure readings do
not acknowledge their condition in the interview, most
likely because they have not received a diagnosis (33). How-
ever, a variable denoting whether the respondent has been
diagnosed with hypertension is significantly associated with
self-rated health, even after controlling for heart disease.

The underlying mechanisms linking self-ratings to the
presence of the ε4 allele, the cortisol/DHEA-S ratio, and
epinephrine are less obvious. Because respondents are un-
likely to be aware of their measurement on these markers,
the effects must operate through some other aspects of well-
being. Yet, many of the major conditions associated with
these variables are either controlled in the model (e.g., heart
disease and depression) or were excluded because they had
no significant effect (e.g., cognitive function). Thus, it is
impossible to determine whether the apparent effects of
these biomarkers reflect the inadequacy of self-reported mea-
sures, or whether these biomarkers affect health outcomes
not included in the interview. The results for epinephrine
and APOE are particularly intriguing. For epinephrine, low
but not high values are associated with poor self-ratings.
Although much of the literature linking stress and SNS
activity identifies deleterious effects associated with high
levels of norepinephrine and epinephrine (34, 53), low levels
of epinephrine, which may denote an inadequate response
to stressful challenges, are associated with depression and
mortality (54, 55). Data not shown here indicate that epi-
nephrine has a curvilinear relationship with the CES-D;
both low and high values are associated with more depressive
symptoms. Nonetheless, controlling for the CES-D did
little to diminish the effect of epinephrine on self-ratings
(model 2). Thus, either our measures have not completely
captured the effects of epinephrine on mental health or
epinephrine operates through factors not included in the
model.

Our model also does little to explain the effect of APOE
on self-assessed health. Thus, these results suggest that, at
least among women, the negative impact of the ε4 allele
may extend beyond the two conditions (heart disease and
Alzheimer’s disease) most frequently identified (56).

Consistent with previous research suggesting that men
and women may use different criteria for evaluating their
overall health (2), our results identify several large and
significant sex differences. However, we can only speculate
about their underlying causes. For some biomarkers, these
results may reflect a sex difference in knowledge about one’s
level of risk or in a perception of the likelihood of disease (e.g.,
cholesterol). For example, men may place more importance
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on cholesterol levels than women, perhaps because of the
perception that cardiovascular disease is predominately a
male illness. The greater effect of the cortisol/DHEA-S ratio
among men may result from larger negative effects of cortisol
or larger positive effects of DHEA-S on health among men
than women. The latter is consistent with the literature
on DHEA-S (57). Moreover, our results indicate that in
the presence of controls for health measures, the effects of
the cortisol/DHEA-S ratio are greatly diminished.

Although this analysis has demonstrated the importance
of clinical measures for self-rated health, the results also
suggest that the clinical measures are less powerful predictors
than self-reports about diverse aspects of well-being. Simi-
larly, another study found that self-rated morbidity was more
important than physician-rated morbidity in predicting self-
rated health (30). This result is not altogether surprising
given that self-rated health status is also subjective: we are
trying to account for a person’s perception of their own health
rather than some objective measure of their health status.
Thus, rather than enhance our efforts to collect so-called
objective measures through physician’s reports and biomark-
ers, we may need to focus on aspects of well-being that
are notoriously difficult to measure, such as: mental and
emotional health; limitations imposed by health conditions;
personality characteristics, including optimism, persever-
ance, and coping strategies; and the quality of social rela-
tionships. As noted by Ferraro and Farmer, although
researchers need to “remain vigilant about issues of data
quality,” “self-reported data should not axiomatically be
characterized as inferior solely because they come from
respondents” (30).

An important limitation of this study is the cross-sec-
tional nature of the data, which limits inferences about how
respondents use clinical and other criteria to assess their
overall health. Recent efforts to incorporate biological mea-
surements into large-scale social and health surveys may soon
provide longitudinal information on clinical measures, self-
reported indicators of physical and psychological well-being,
and relevant environmental variables that will enable the
analyst to further elucidate the processes by which respon-
dents evaluate their own health. Such future research may
also help to solve the puzzles raised in this article,
namely, what are the mechanisms that give rise to: 1)
the large sex differences in the effects of the clinical mea-
sures on self-assessed health; and 2) the influence of clinical
measures about which respondents are unlikely to have in-
formation regarding their measurements.
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