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Objectives. This study compared
the predictive validity of physician-
evaluated morbidity and self-reported
morbidity on disability among adults.

Methods. Subjects from a large
national survey (n = 6913) received a
detailed medical examination by a physi-
cian and were asked about the presence
of 36 health conditions at baseline. Dis-
ability measured 10 and 15 years later
was regressed on the morbidity mea-
sures and covariates with tobit models.

Results. Although physician-evalu-
ated morbidity and self-reported morbid-
ity were associated with greater disabil-
ity, self-reports of chronic nonserious
illnesses manifested greater predictive
validity. Disability was also higher for
obese subjects and those of lower socio-
economic status.

Conclusions. The findings demon-
strate the predictive utility of self-
reported morbidity measures on func-
tional disability. (Am J Public Health.
2000;90:103–108)
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The presumption among most epidemi-
ologists and health researchers is that data
from physicians are superior to those col-
lected from subjects. Medical examination
data are often seen as the “gold standard,” and
subject reports that are not corroborated by
data from physician examinations are typi-
cally regarded as “inaccuracies.”1 If survey
research subjects report disease not detected
by a physician examination, the subjects are
typically seen as “somatizing”2 or pessimistic
in evaluating their health.3 In contrast, when a
physician identifies a disease that a subject
does not report, the incongruity usually is
seen as resulting from the subject’s optimistic
outlook, a lack of access to medical care, or
denial of illness. These may be reasonable
assumptions under some circumstances, but
the science of self-report suggests that the
relationships are probably more complex.4–6

Except for autopsy, physicians rely—at least
in part—on subject information when formu-
lating a diagnosis. Subject reports of disease,
in turn, often hinge on recall of what physi-
cians communicated in medical encounters.

Although it is reasonable to regard data
from physicians as the gold standard for
health measurement, this research compared
morbidity reports from survey respondents
with medical evaluations of morbidity by
physicians in a national health survey. A
number of studies comparing data from these
2 sources have focused on detection of bias
or recall error for self-reported morbidity.7

This study posed a different question: Which
data source is more useful in a prognostic
sense? The overarching research question is
whether physician-evaluated morbidity and
self-reported morbidity manifest predictive
validity in models of functional disability
over time. If both are predictive, which one
has greater predictive validity?

Functional disability is an important
outcome to consider because of its pivotal
role in shaping health trajectories,8,9 health
care needs and costs,10–12 and mortality risk.13

Although we are not aware of any study that
compared the influence of physician-evalu-
ated and self-reported morbidity on disabil-
ity, a growing body of research is showing
the utility of self-reported data for predicting
disability.13,14

Morbidity and Disability

A substantial and growing body of
research shows clearly that morbidity is
among the most important predictors of most
measures of functional impairment and dis-
ability. The literature shows consistently that
morbidity is a major determinant of active life
expectancy15 and the disablement process.16,17

Moreover, morbidity is fundamental to most
models of the structure of health status and
health-related quality of life.18,19 Of course,
the strength of the association between mor-
bidity and disability is dependent on valid and
reliable measurement of each.

Disability is typically measured with a
battery of self-report questions about physical
function (e.g., activities of daily living). These
questions are usually specific to the perfor-
mance of functional tasks, some of which
could be readily assessed during a face-to-
face interview. Morbidity also is measured
most often in survey research by self-report. A
question about a disease may appear to be a
simple query, but the response can be fairly
complex. With regard to the true prevalence
of morbidity—unlike disability or health
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assessments—knowledge about a condition is
usually conferred from medical examina-
tions.20 Subjects may suspect that they have a
disease but may not have received a definitive
diagnosis. Thus, a report of a disease in such a
case could be seen as either a report of pre-
clinical morbidity or somatizing.2

Even more basic to the measurement of
morbidity is the implied use of medical ser-
vices. Although disability indicators such as
carrying a 10-pound bag of groceries or pick-
ing up a penny rely only on subject report,
morbidity reports are, to some degree, depend-
ent on interaction with the medical care sys-
tem. Contact with physicians either validates
or confutes a subject’s presumption. Important
economic and cultural selection processes also
shape contact with physicians.21–23 In short,
subject reports of morbidity may be biased by
differences in subjects’knowledge of diseases,
health service use, and health communica-
tion.24,25 If morbidity is systematically under-
estimated or overestimated in health surveys,
then the link between morbidity and disability
as well as other dimensions of health-related
quality of life also may have been misrepre-
sented in previous studies.

Dozens of studies have compared mor-
bidity measures from subjects and physi-
cians,1,26–29 but little research has compared
the 2 sources of morbidity data in a prognos-
tic sense. If physician-evaluated morbidity is
the best available measure of morbidity in
social surveys, then it is reasonable to expect
it to be predictive of health-related quality of
life at later points in time. One recent study30

compared the predictive validity of 2 types of
morbidity on self-assessed health and sur-
vival and found that subject-reported morbid-
ity was not inferior to physician-evaluated
morbidity. The present study adds to this line
of research by considering disability as the
outcome. This research seeks to contribute to
the understanding of the accuracy of morbid-
ity information gathered from survey respond-
ents as well as the relationship between mor-
bidity and disability in models of health-related
quality of life.

Methods

Sample

Data from the National Health and Nutri-
tion Examination Survey I (NHANES I) were
used in this research.31 NHANES is unique
because of its collection of both medical exam-
ination and survey interview data. For the pres-
ent research, a longitudinal component of the
study allowed an analysis of the predictive
validity of the 2 types of morbidity on disabil-
ity over a 15-year observation period. In addi-

tion to providing detailed health information,
NHANES is an important source of informa-
tion on health behaviors and status characteris-
tics likely to be important to disability. One
limitation of the archive is that the medical
examination data were collected only during
the baseline interview. Therefore, change in the
2 types of morbidity cannot be examined. The
strategy implemented here was to examine the
predictive validity of the 2 types of morbidity
on disability over the 15-year study period.

The baseline NHANES I was conducted
from 1971 to 1975. The sampling design
involved a multistage, stratified probability
sample of noninstitutionalized persons aged
25 to 74 years.31 This study used data from
the baseline survey and the Epidemiologic
Follow-Up Study completed during 1982
through 1984 (wave 2) and 1987 (wave 3).32,33

The analyses were completed on the
NHANES I subsample that was administered
the “detailed component,” including the
extensive medical examination and the
Health Care Needs Questionnaire, at baseline
(n = 6833). The sample used in this study was
composed of 5955 White (87.2%) and 878
Black respondents (12.8%) at baseline; the
unweighted data were used throughout, con-
sistent with the recommendations of oth-
ers.34,35 The percentage of patients receiving
the detailed component at baseline and traced
through follow-up was very high (92.6% of
the survivors at wave 2 and 96.5% of the sur-
vivors at wave 3). The number of cases lost to
death, tracing, and refusal to participate was
1644 by wave 2 and 2078 by wave 3 (approx-
imately 15 years later). As is discussed later
in this article, selection bias models are used
to account for attrition in estimates of disabil-
ity at the follow-up surveys.36 Given the large
number of cases available for analyses, a
more conservative probability level of .01
was selected for statistical significance.

Measurement

Each subject who received the detailed
component of the survey was given an exten-
sive medical examination. NHANES repre-
sentatives visited the households of sample
members to administer a basic health survey
and a medical history interview and to
arrange for the subject to come to a nearby
mobile examination center (i.e., 3 connected
trailers). The NHANES staff trained physi-
cians in the conduct of the examination, and
physicians reviewed the medical history
questionnaire for each subject the day before
the scheduled examination.31 Physicians also
had ready access to the results of numerous
NHANES laboratory tests (e.g., hematology,
goniometry, and various x-rays). Thus, physi-
cians were given extensive information on

the subject before conducting the medical
examination.

Physician-evaluated morbidity was
assessed in 2 ways. First, findings from the full
examination—drawing from both the labora-
tory tests and the physician examination—
were categorized by the physician according to
the International Classification of Diseases,
Eighth Revision (ICD-8).37 Following the pro-
cedures of others,38 physicians used 15 ICD
morbidity categories to summarize findings:
(1) infectious and parasitic diseases; (2) can-
cers and neoplasms; (3) endocrine, nutritional,
and metabolic disorders; (4) diseases of the
blood and blood-forming organs; (5) mental
disorders; diseases of the (6) nervous, (7) cir-
culatory, (8) respiratory, (9) digestive, and (10)
genitourinary systems; (11) diseases of the
skin and subcutaneous tissue; (12) diseases of
the musculoskeletal system and connective tis-
sue; (13) congenital anomalies; (14) symp-
toms and ill-defined conditions; and (15) acci-
dents, poisonings, and violence. The ICD
codes are widely used and were designed to be
truly comprehensive in reliably classifying
many types of disorders.37

Second, findings from the general med-
ical examination were coded into 8 categories
by the physicians. These categories are (1)
head, eyes, ears, nose, and throat; (2) thyroid;
(3) chest; (4) cardiovascular; (5) abdominal;
(6) musculoskeletal; (7) neurological; and
(8) skin. The general medical examination
(8 domains) was designed to uncover find-
ings based on anatomy and function. The
2 protocols represent different classification
schemes, but each measures physician-eval-
uated morbidity. Findings from each meas-
ure were first binary coded (0, 1) and then
summed; the simple correlation between
them was 0.42.

NHANES staff collected most of the
remaining health measures used in the analy-
sis in one of the interviews with the subject.
Self-reported morbidity was derived from a
checklist-type question designed to identify
which illnesses respondents had. Respond-
ents were asked the following question:
“Has a doctor ever told you that you have
[hypertension or high blood pressure, etc]?”
(Thirty-six conditions were presented to all
subjects.) The answer to such a question is
not a report about how one feels about a spe-
cific condition but a report of a condition
based on a medical examination. Unlike
some surveys that ask whether a person has a
condition, NHANES hinged the question on
evaluation by a physician.

Each condition was coded as a binary
variable (0, 1). The conditions were then clas-
sified into those that were life threatening or
serious and all remaining conditions.39 Seri-
ous conditions included cancer, diabetes,
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heart failure (attack or trouble), hypertension,
and stroke. Chronic nonserious conditions
included arthritis, asthma, bone fracture,
cataracts, gout, psoriasis, and ulcer. The seri-
ous and chronic nonserious conditions were
then summed separately; the simple correla-
tion between them was 0.24. It is clear that
differences in the protocol and question word-
ing for measuring physician-evaluated and
self-reported morbidity preclude disease-by-
disease comparisons for all conditions.
(Respondents were asked about only 36 con-
ditions, but physicians had hundreds of ICD
codes from which to choose. Thus, beyond
differences in question wording, aggregation
bias is possible when trying to make disease-
by-disease comparisons.) Despite this limita-
tion of NHANES I, the respective procedures
for physicians and subjects are among the
most widely used to measure morbidity in
health surveys. The correlations between the
2 physician-evaluated and 2 self-reported
morbidity measures ranged from 0.22 to 0.26.

The measures of functional disability
were not identical from baseline to follow-up
surveys. In fact, no measure of disability was
collected during the baseline interview. Sub-
jects were, however, asked whether they nor-
mally experienced pain in the joints, back or
neck, and hip or knees. Respondents were told
to identify chronic pain—defined as pain that
lasted for at least 1 month—that occurred
either while they were at rest or while moving
the respective joints. The interviewer solicited
responses for each of the 3 skeletal areas (coded
as 1 = yes, 0 = no). The α coefficient of relia-
bility for the additive index of the 3 items was
.74. The index is a fairly reliable measure of
chronic pain but was used here as a control
variable in predicting disability, not a measure
of disability. Change in disability from the
baseline survey cannot be determined.

For the second and third waves, the Stan-
ford Health Assessment Questionnaire Dis-
ability Index was used. It asks very specific
questions; for example, “Please tell me if you
have no difficulty, some difficulty, much diffi-
culty or are unable to do these activities at all
when you are by yourself and without the use
of aids [e.g., lift and carry a full bag of gro-
ceries].” Responses for each item ranged from
1 (no difficulty) to 4 (unable to do). The origi-
nal index included 26 items, but a few items
were either deleted or modified in the 1987
interview.40,41 A total of 21 items (common to
both waves) were used for the disability index.
Thus, the index ranged from 21 to 84 at both
waves but had a mean slightly greater than 23.

At least 50% of the subjects at each wave
scored 21 (no disability), whereas fewer than
1% of the respondents scored 84 (unable to do
any tasks). The items comprised a wide range
of functions, including dressing and groom-

ing, hygiene, eating, walking, reaching, grip-
ping, and activities (errands). The α coeffi-
cient of reliability for the 21 items was .96 in
wave 2 and .98 in wave 3. Missing data on 6
or fewer items of the 21-item index were
recoded to group means defined by age, sex,
and race grouping. If respondents missed more
than 6 items, the respondents were treated as
missing on the index.42,43

The remaining independent variables
span a broad range of factors related to mor-
bidity and disability, either directly or indi-
rectly. These include indicators of health risk
behaviors such as obesity and smoking.
Obese subjects were identified by the physi-
cian during the medical examination. Smok-
ing was based on self-report of consumption
of cigarettes, cigars, and pipe tobacco at the
time of the interview and during one’s life-
time. Variables related to social class included
education, availability of private health insur-
ance, Medicaid status, and family income.
The measurement of the remaining indepen-
dent variables was fairly straightforward and
is described in Table 1 (binary variables were
coded 0 and 1).

Analytic Plan

As noted earlier, the disability index had a
large percentage of persons in this sample with
no disability (51% of wave 2 and 50% of wave
3 subjects had no disability). Given the skewed
distribution of the disability measures, tobit
regression models were estimated. Although
case tracing and reinterview rates were high in
the NHANES I follow-ups, attrition in longitu-
dinal analyses may influence sample estimates
of predictor variables and lead to bias in the
estimates of the true relationship between the
independent variables and disability. Thus,
selection bias models, originally developed by
Heckman, were used to correct parameter esti-
mates for differential selectivity due to death,
refusal to participate, or inability to trace.44–46

The procedure is to (1) estimate a probit model
to distinguish subjects who participate from
those who do not, and (2) use the probit results
to create a selection (hazard) instrument based
on the inverse Mills ratio, adding the selection
instrument to the regression model of interest
(as an independent variable). The analyses
were completed in LIMDEP, which provides
for the use of tobit models while accounting for
the selection process.47

Results

The probit model estimating attrition
between the first two survey waves showed
that subjects most likely to drop out of the
analysis were Black, older, and male and had

less education than other subjects. (The
selection equation also included missing on
income at wave 1, a variable not included in
the substantive equation, but its effect was
nonsignificant.)

The results of the tobit analysis predict-
ing disability at wave 2 are shown in the
first column of Table 1 and include the term
for the selection effect (λ). The analysis
shows that the relationships between the
independent variables and disability were
not significantly affected by the adverse
selection during the first 10 years of the
study. Physician-evaluated morbidity and
self-reported morbidity were significantly
related to disability at wave 2, and all 4 mea-
sures manifested positive relationships. The
magnitude of the effects was greater for
self-reported morbidity, as reflected in tests
of the differences in slopes (t test values, not
presented, ranged from –3.82 to –8.21).48

No differences in disability were found
between White and Black subjects at wave
2, but disability was higher for women than
for men. Disability was also higher for those
with less income, persons on Medicaid,
obese subjects, and smokers.

The second column of Table 1 presents
the results for disability by wave 3 (about
15 years after the first interview). The probit
model estimating attrition between wave 1 and
wave 3 found that subjects more likely to drop
out of the analysis were older, Black, and
male; had less income than other subjects; and
did not report income at wave 1. The results
for wave 3 disability show even more clearly
the superiority of self-reported morbidity to
physician-evaluated morbidity. ICD morbidity
is not significant for predicting disability by
wave 3, but each of the remaining morbidity
measures manifests a positive relationship. As
in the previous analysis, tests of slope differ-
ences showed that measures of self-reported
morbidity were stronger predictors (t test val-
ues ranged from –2.73 to –5.11).48 A test of
slope differences between serious illness and
chronic nonserious illness showed that the lat-
ter had a significantly stronger effect on dis-
ability. The sex difference in disability is no
longer manifest at wave 3. Disability was
higher, however, for older people, those with
limited education and income, obese subjects,
and smokers.

The final equation, shown in the third
column of Table 1, added disability at wave 2
so that change in disability between wave 2
and wave 3 could be predicted. Again, the
superiority of the self-reported morbidity mea-
sures is clear, and, as one would expect,
chronic illness is more consequential to
change in functional disability than serious or
life-threatening morbidity. Disability was
more likely to increase among older persons,
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Black adults, those with limited education,
obese subjects, and smokers.

The final stage of the analysis involved
examining possible interactions by race. It
was anticipated that physician-evaluated
morbidity would be more predictive among
White than Black subjects. Separate sample
analyses and tests of interaction terms did
not support this expectation. None of the
interaction terms between Black subjects and
the 4 morbidity measures were significant in
parallel tobit models.

Discussion

Epidemiologists and health behavior
scientists often rely on self-reported mea-
sures of morbidity for studies of the sequelae
of disease, including disability, health percep-
tions, and health service use.19 The purpose
of this research was to compare the predictive
validity of self-reported morbidity measures
with that of those collected by physicians in a
major health survey. The results showed that
measures of both physician-evaluated mor-
bidity and self-reported morbidity were sig-
nificant predictors of disability 10 years after

the baseline survey but that the strongest
effects were due to the self-reported mea-
sures, especially chronic nonserious illness.
Moreover, for the 15-year follow-up, physi-
cian-evaluated morbidity based on the ICD
was nonsignificant. Thus, the expectation
that physician-evaluated morbidity measures
would be superior to self-reported morbidity
for predicting disability was not supported. In
fact, even when both types of morbidity were
significant, the magnitude of the effect was
greater for self-reported morbidity.

Although physician-evaluated data are
typically considered the gold standard for mea-
suring morbidity, this assumption may merit
reconsideration when medical examination
data are drawn from health surveys. This is the
second report from the NHANES I Epidemio-
logic Follow-Up Study showing that measures
of self-reported morbidity are not inferior to
physician-evaluated data in a prognostic
sense.30 In addition, evidence that physicians
underestimate or fail to recognize disabilities
reported by patients suggests that relying solely
on physician-evaluated data may lead to biased
predictions of health trajectories for both sur-
vey respondents and patients.49 Nevertheless,
there have been important changes in both the

procedures for physical examinations in health
surveys and the practice guidelines since the
baseline of NHANES I.50,51 Thus, whether
these findings can be replicated with more
recent data remains to be seen.

With disability as the outcome of con-
sideration here, evidence of the value of self-
reported morbidity in comparison with
physician evaluations in survey research is
growing. Physician-evaluated morbidity from 
clinical records may be an entirely different
matter. It may be superior to self-reported
morbidity because of the more extensive and
enduring communication between physician
and patient.52,53Yet, accessing medical records
and ensuring standardization across clinical
settings are frequent barriers to using those
data.29 Moreover, clinical data do not repre-
sent populations, only those who consume
services. For many issues, therefore, espe-
cially those related to health inequality, sam-
ple surveys provide the most appropriate data.
Although basic (onetime) medical evaluations
in epidemiologic surveys may underestimate
morbidity, the procedures used in NHANES
were fairly comprehensive.

The fact that self-reported morbidity is a
stronger predictor of disability than is physi-
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TABLE 1—Predicting Disability Among Adults at Waves 2 and 3a of the National Health and Nutrition Examination Survey I:
Epidemiologic Follow-Up Study (Tobit Regression Estimates)

Disability, Wave 2 Disability, Wave 3 Disability, Wave 3
(n = 5121) (n = 4342) (n = 4342)

Variable (Coding) b (SE) b (SE) b (SE)

Self-reported morbidity
Serious illness (0–4; 4 = 4+) 2.32 (0.39)*** 3.12 (0.64)*** 2.16 (0.59)**
Chronic nonserious illness (0–10; 10 = 10+) 4.39 (0.49)*** 5.47 (0.78)*** 3.19 (0.73)***

Physician-evaluated morbidity
ICD findings (0–5; 5 = 5+) 0.90 (0.24)** 0.96 (0.38) 0.70 (0.35)
General medical examination (0–5; 5 = 5+) 0.82 (0.23)** 1.39 (0.37)** 1.01 (0.35)*

Black (1 = Black) –2.11 (3.31) 5.86 (2.41) 6.33 (2.22)*
Self-reported pain (0–3; α = .74) 0.13 (0.23) –0.48 (0.38) –0.63 (0.35)
Age, y (24–77) 0.18 (0.09) 0.46 (0.12)** 0.38 (0.12)**
Female (1 = female) 3.71 (1.30)* 2.00 (1.68) 0.84 (1.55)
Lives alone (1 = lives alone) 0.15 (0.86) 1.30 (1.42) 1.49 (1.31)
Widow (1 = widowed) 0.61 (0.95) 1.93 (1.57) 1.32 (1.45)
Community type (1 = rural) –0.82 (0.51) 0.07 (0.81) 0.68 (0.75)
Education (0–7; 7 = graduate school) –0.30 (0.67) –2.57 (0.70)** –2.33 (0.65)**
Income, $ (1–12; 12 ≥ 25000) –0.58 (0.11)*** –0.65 (0.18)** –0.40 (0.17)
Private insurance (1 = yes) 0.31 (0.71) –1.33 (1.12) –1.79 (1.03)
Medicaid card (1 = yes) 3.67 (1.27)** –1.59 (2.27) –3.96 (2.13)
Regular physician (1 = yes) 0.39 (0.73) –0.34 (1.18) –0.39 (1.09)
Obese (1 = yes) 1.84 (0.57)** 4.31 (0.90)*** 2.78 (0.84)**
Smoker (1 = current smoker) 1.93 (0.52)** 2.42 (0.85)* 1.94 (0.79)
Past smoker (1 = yes) 0.78 (0.61) 0.41 (0.99) 0.54 (0.91)
Disability, wave 2 1.05 (0.06)***
Selection (λ) 10.49 (17.25) –14.36 (10.68) –14.00 (9.84)
Intercept –22.84 (5.56)*** –21.78 (3.87)*** –19.10 (3.57)***
Log likelihood –7895.38 –5975.09 –5798.38

Note. ICD = International Classification of Diseases, Eighth Revision.
aThe first 2 equations examine disability at the respective waves. The final equation specifies wave 2 disability as an independent variable to

examine change in disability by wave 3.
*P < .01; **P < .001; ***P < .0001.



cian-evaluated morbidity is even more intrigu-
ing given the laboratory and medical history
information provided to physicians before the
medical examination. The stronger association
between self-reported morbidity and disability
may be partly caused by an underlying tend-
ency to complain about both disease and dis-
ability. Because no systematic way to test such
a thesis exists in NHANES I, such a mecha-
nism should be considered in subsequent
research.

Despite the limitations of the data, these
findings bolster confidence in the use of self-
report measures in the health sciences and in
models of the relationship between morbidity
and disability. It should be recalled, however,
that the condition checklist in the NHANES I
was fairly extensive. Whether the shorter
lists, widely used in other national surveys,
are equally useful is unclear. Whereas the
shorter lists emphasize the serious illnesses,
it would appear that they should also mani-
fest considerable predictive validity for sur-
vival but perhaps not for disability and other
dimensions of health-related quality of life.

The indicators of self-reported disease in
the present analysis were grouped into serious
illnesses such as cancer and heart trouble and
chronic nonserious conditions such as arthritis
and back trouble. This distinction proved use-
ful in modeling disability and change in dis-
ability over time. Although analyses of these
data for mortality show the importance of seri-
ous illness,30 the present analysis focused on
disability and found that chronic nonserious
illness was the strongest of the morbidity pre-
dictors. The grouping of illnesses as done here
merits further examination, but this analysis
confirms the utility of this approach with self-
reported morbidity.
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