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PREFACE

This report presents results from analyses of data collected during
the enrollment procedures of the RAND Health Insurance Experiment
(HIE), a large-scale, controlled trial in health care financing that ran
in the field from November 1974 through January 1982. These data
represent the period from late 1974 through 1977. The project, which
began in 1971 with a research grant from the Office of Economic
Opportunity, has been funded since 1973 through a grant from the
Office of the Assistant Secretary for Planning and Evaluation, U.S.
Department of Health and Human Services (formerly, the Department
of Health, Education, and Welfare).

The report serves as the overview volume for a lengthy series
(R-2262-HHS) on the conceptualization and measurement of health for
adults in the HIE. An earlier version of the main portion of the report
appeared in the Western Journal of Medicine, Vol. 15, October 1986;
the Journal has kindly granted permission for use of the article. This
volume contains additional material on the design of the HIE and
presents other results that for reasons of space or pertinence to the
Journal’s audience were not included in the article.
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SUMMARY

Treating chronic disease presents an ever-increasing challenge to the
medical community, especially to those primary care physicians whose
patient populations consist mainly of adults. Although the burden of
chronic illness can be assessed along many dimensions, including epi-
demiologic, economic, and psychologic, relatively little is known about
the overall ramifications of such illnesses for a general population of
nonelderly adults.

Using questionnaire and physical screening examination data for a
general population of 5835 adults 14 years of age and older who went
through enrollment procedures for the RAND Health Insurance Exper-
iment, we calculated the prevalence of about 20 chronic illnesses at the
time those individuals joined the experiment. In addition, we studied
the reported use of medical care and therapies for persons who had or
believed they had these ailments. Finally, we assessed the impact of
those conditions on those individuals in terms of worry and concern
about the illness, pain or discomfort experienced, and restrictions or
limitations on activities.

Among ten major chronic diseases studied (among 4962 adults 18 to
61 years of age), low-income men had a significantly higher prevalence
of anemia, chronic obstructive airway disease, and hearing impairment
than their high-income counterparts, and low-income women had a
higher prevalence of congestive heart failure, diabetes, hypertension,
hearing impairment, and vision impairment. Thirty percent of our
sample had one of ten major chronic conditions; 16 percent, two or
more. Several significant (p < 0.05) pairs or “clusters” of chronic
illnesses were observed. Undetected illness was appreciable for some of
the conditions we studied.

With few exceptions (diabetes, hypertension), use of physician care
in the previous year for a specific condition tended to be low. Gen-
erally, self-reported compliance with physician advice about self-care or
use of prescription medications appeared to be high. Disease impact
was widespread but mild. Persons with angina, congestive heart
failure, mild chronic joint disorders, and peptic ulcer disease reported
more impact than persons with other illnesses.

Thus, we saw at the start of the experiment that a considerable por-
tion of a general, nonelderly adult population is afflicted with one or
more chronic conditions (some serious and some not so serious) that
impinge negatively on their lives. The prevalence of these conditions
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tended to be higher as age increased and to be higher among poorer
adults (controlling for age). Because even the mild levels of chronic ill-
ness detected evidently imparted considerable anxiety about health, we
argued that effective medical care requires physicians to cope with this
aspect of chronic disease even as they attempt to control its physiologic
manifestations.
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Chapter 1

INTRODUCTION

Treating chronic disease presents an ever-increasing challenge to the
medical community. As a consequence of progress in curing acute
diseases, the emphasis in medicine has turned to long-term manage-
ment of functional impairments associated with chronic conditions.
We can assess the burden of chronic illness in many ways—
epidemiologic, economic, and psychologic. Despite the extensive statis-
tics that are available on the incidence and prevalence of individual
diseases,! however, we know little about the overall ramifications of
chronic illnesses for a general population of nonelderly adults.

Chronic diseases can be defined as conditions that last more than
three months; they encompass incurable diseases (e.g., osteoarthritis,
hypertension), seasonal conditions (e.g., allergic rhinitis), and those
that disappear and then “flare up” (e.g., peptic ulcer). They may
appear singly or in combinations (Manton and Stallard, 1980; Abram-
son et al., 1982). Among adults younger than 65, about 33 percent (or
nearly 20 million individuals) suffer from one or more chronic diseases
that limit their function (NCHS, 1977a, 1982). They are dispropor-
tionately poor; over half face limitations in their major life activities
(work, housework, and so forth) (Bracht, 1979; NCHS, 1981, 1982).

The nation devotes 80 percent of its health resources to chronic
disease (Somers, 1971; Cooper and Rice, 1976; Luft, 1978; Altman and
Blendon, 1979; Rice and Hodgson, 1979; Hartunian et al., 1980; Cluff,
1981). “Indirect costs” in the form of earnings forgone often exceed
“direct costs” for medical treatment (Hartunian et al., 1980). Persons
with rheumatoid arthritis, for instance, earn 50 percent of the income
they might otherwise have earned (Meenan et al., 1984).

Significant psychologic effects of chronic disease include concern
about the disease itself, worry about not being able to carry on normal
activities, anxiety about loss of independence and loss of work, and
uncertainty about the cost of treatment. For example, 63 percent of
rheumatoid arthritis patients in one study experienced a major change

1See NCHS (1967, 1973, 1975a, 1975b, 1976, 1977b, 1978a, 1978b, 1979a, 1979b,
1979¢, and 1980) and Manton and Korbin (1984). In addition, the separate volumes in
the rest of this R-2262-HHS series give additional citations as to the extent of these
illnesses or impairments in the nation.
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in their psychosocial status as a result of their disease (Yelin et al.,
1979).

Little information in the clinical literature illuminates the chronic
disease status of the general adult population. To augment this litera-
ture, this report combines information from the RAND Health
Insurance Experiment (HIE) on the prevalence of, associated effects of,
and use of medical care for several important chronic conditions or
impairments. The focus is on a sample of persons 18 to 61 years of age
in the United States in the mid-1970s, when the HIE was getting under
way.

Chapter 2 describes the HIE, the data sources used, and the analytic
techniques employed. Results of special analyses are given in Chapter
3, together with findings about prevalence, use of medical care, and
impact of diseases summarized for certain conditions that were not
included in the specialized analyses. Chapter 4 briefly discusses the
implications of the findings.



Chapter 2

DATA SOURCES AND METHODS

THE RAND HEALTH INSURANCE EXPERIMENT

Data for this report came from the HIE, a decade-long randomized
controlled trial of the effects of alternative methods of financing health
care services (Newhouse et al., 1981; Brook et al.,, 1983). The HIE
enrolled 7706 persons in 2756 families who participated from
November 1974 to January 1982. They came from six sites (Dayton,
Ohio; Seattle, Washington; Fitchburg, Massachusetts; Franklin County,
Massachusetts; Charleston, South Carolina; and Georgetown County,
South Carolina).! Seventy percent of the sample participated for three
years and the remainder for five years.

Persons eligible to enroll in the HIE represented the general popula-
tions where they lived except for several intentional differences.
Excluded from the experiment were persons eligible for Medicare
because of age or disabilities, families participating in the Supplemen-
tal Income Program, persons eligible for care in the military medical
system, persons indefinitely institutionalized (e.g., in prison), and fami-
lies whose incomes exceeded $57,000 (the upper 3 percent of the
income distribution in mid-1984 dollars). Low-income families were
slightly oversampled, and the enrolled population included families
receiving Medicaid assistance. Families who moved were retained in
the fee-for-service portion of the experiment as long as they remained
in the United States.

To select sites, we first calculated the optimal number of sites for our budget, which
turned out to be six, with any number between four and nine nearly optimal. We
decided to use six that met certain criteria (Held, 1985): (a) They represented the four
U.S. census regions and thus could account for any regional variation in the degree to
which demand for medical care responds to cost-sharing; (b) they represented a spectrum
of city size and complexity of the medical delivery system; (c) they varied according to
the existing level of excess demand for medical care at the start of the experiment, mea-
sured by waiting times for appointments and proportion of primary care physicians
accepting new patients; (d) they provided us both Northern and Southern rural areas,
which differed in economic and racial characteristics; and (e) one site had a well-
established prepaid group practice.
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Insurance Plans

Families were randomly assigned to one of 16 insurance plans: 14
were fee-for-service (FFS) insurance plans that varied the level of
cost-sharing and tied the maximum out-of-pocket expenditure directly
to income, and two were plans in a prepaid group practice. Plan
assignments were made by a random sampling technique, the finite
selection model, that made the distribution of over 25 family and indi-
vidual characteristics as similar as possible across plans (Morris,‘ 1979).
We offered families only the plan to which we randomly assigned them
because we thought that explaining all plans before asking a family to
join the experiment would be confusing and would make the enroll-
ment process difficult to implement. Thus, the family either could
accept the assigned experimental plan or could decide not to partici-
pate.

The 14 FFS plans fall into several groups, one with no cost-sharing
and the remainder with varying levels of cost-sharing:

o The “free-care” plan, in which the family received all its care
without charge (i.e., O-percent coinsurance).

e Three plans with a 25-percent coinsurance rate on all services
up to a maximum dollar expenditure (MDE) of $1000 (in 1973
dollazrs) or 5, 10, or 15 percent of family income, whichever was
less.

o Three plans with 50-percent coinsurance for dental and outpa-
tient mental health services, 25-percent coinsurance for all
other services, and the same income-related “stop-loss”
features.

e Three plans with a 50-percent coinsurance rate and the same
stop-loss features.

e Three plans with a 95-percent coinsurance rate and the same
income-related MDE.

e A single “individual deductible” plan that imposed a 95-percent
coinsurance rate only on ambulatory expenditures, up to a max-
imum out-of-pocket expenditure of $150 per person ($450 per
family) per year; all outpatient care beyond that amount, and
all inpatient care, was free on this plan.

2The following example illustrates how the cost-sharing plans operated. If a family
was on the 25-percent coinsurance plan and had a $1000 MDE, then it would pay 25 per-
cent of all medical and dental bills in each year until the total of all bills reached $4000.
At that point, the family would have spent $1000 out of pocket; hence, all further expen-
ditures during that year would be fully reimbursed by its insurance plan. At the start of
the next year, the family would again pay the 25-percent coinsurance until it reached its
$1000 MDE. In some sites and years, the MDE was only $750 per year.
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In addition, one part of the experimental sample in Seattle was ran-
domly assigned to a well-known prepaid group practice, Group Health
Cooperative of Puget Sound (GHC). Finally, another (control) group
of participants represented a random sample of people who were
already members of GHC when the experiment began in Seattle and
who met the HIE eligibility criteria.

For all cost-sharing plans, the $150 deductible and the maximum
MDE on out-of-pocket expenses remained constant during the experi-
ment; they were not modified to reflect inflation, which over this
period was considerable. For poorer families whose income-related
ceiling was less than $1000, the MDE was adjusted each year to reflect
any change in family income; poorer families tended to be more likely
than more affluent families to reach their MDEs in any one year.

To help forestall refusals and to improve retention rates during the
experiment, families who were assigned to a plan that was less gen-
erous than their current insurance were given a payment equal to their
highest possible financial loss. Payments were made independent of
medical use in instaliments every four weeks. For instance, if a family
was assigned to a cost-sharing plan whose MDE turned out to be $425
and its existing policy had a $100 deductible and a 20-percent coin-
surance rate above the deductible, then it would be paid $260 a year
(260 = 425 — 100 - 0.2[425 — 100]), or about $20 every four weeks.

Services Covered by HIE Plans

All HIE experimental plans covered the identical broad set of ser-
vices (Brook et al., 1983, App. A). Specificaily the benefits included
virtually all medical inpatient care; all ambulatory care including phy-
sician visits, laboratory tests, and diagnostic and therapeutic pro-
cedures including well-care services; and up to 52 mental health visits
per year. In addition, all prescription (oral and injected) drugs were
covered; several over-the-counter medications were covered if
prescribed by a physician for a chronic illness for which the individual
had filed at least one claim. All dental care except nonpreventive
orthodontia was also an included benefit, as were vision and hearing
services.

The plans were administered by the Family Health Protection Plan
through a fiscal intermediary (Glen Slaughter and Associates, an
insurance trust fund administrator). More details on the administra-
tion of the HIE can be found in Clasquin and Brown (1977) and Brown
(1984).
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DEFINITIONS OF HEALTH

Building on the World Health Organization definition of health
(WHO, 1948), we developed a broad set of health status measures for
the HIE. It covers several distinct categories (Brook et al., 1984): gen-
eral health (physical, mental, and social health, and general health per-
ceptions), health habits, and physiologic health (presence and impact of
various chronic diseases). The physiologic dimension comprised 18
chronic or quasi-chronic “tracer” conditions that met several criteria:
(a) They are common; (b) they can be defined concretely in terms with
which most physicians would be comfortable; (c) they can be measured
easily and accurately with the tools available to the HIE; (d) they can
cause substantial discomfort, disability, morbidity, or premature death;
and (e) they are disorders for which appropriate medical care offers
considerable symptom relief and control of physiologic status, if not
outright cure.

This report is based in part on a series of monographs® that deals
with each tracer condition separately. For each illness or impairment,
the reports present definition and measurement issues, justifications
for selecting the condition for HIE purposes (including information
from the literature on prevalence, morbidity and mortality, and effects
of medical care), HIE measurement methods, and HIE enrollment
results. Each report also contains quality-of-care criteria lists. These
were used or adapted at the end of the experiment to compare the
health outcomes and processes of care provided to persons in the vari-
ous plans. Finally, several of the monographs appended discussions of
conditions related to that reported in the main volume, as follows:
tonsillitis and gallbladder disease are considered with surgical condi-
tions; tuberculosis with chronic obstructive pulmonary disease; glau-
coma with vision impairments; renal disease with urinary tract infec-
tion; and electrocardiographic manifestations of coronary artery disease
with angina pectoris.

Data Collection

During HIE enrollment, all adults completed a lengthy self-
administered Medical History Questionnaire (MHQ). The MHQ con-
tained over 25 disease-specific batteries (which are reproduced in the
respective volumes of the R-2262-HHS series). Each was introduced
by a “skip” question (or set of questions) related to any physician diag-
nosis in the past or to the past or current presence of significant

3The 17 volumes of the series, entitled Conceptualization and Measurement of Phys-
iologic Health for Adults, are available from The RAND Corporation as R-2262-HHS.
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symptoms related to that illness. Persons who denied any diagnosis or
symptom of a particular disease skipped on to the next diagnosis-
specific battery. Those who answered the skip question positively were
instructed to complete the battery. The remainder of each battery
asked about additional symptoms, recency of physician visits for the
problem, prescription of and use of medications or other therapies for
the condition, self-care practices, and adverse effects such as WOrry or
activity restriction that the person attributed to this particular illness
(see Table 1 for major chronic conditions and common impairments).

A randomly selected 60-percent sample of all adults also took a mul-
tiphasic screening examination at which we obtained numerous phys-
iologic measures (see Table 1). Many standard tests were done (e.g.,
common blood tests); others provided data specific to our needs (e.g.,
those related to arthritis). We asked questions regarding present
health or recent drug use, so we could properly interpret laboratory test
results and avoid contraindicated examinations (e.g., chest x-rays for
pregnant women). No “hands-on” physician examination was done,
and no invasive or potentially embarrassing procedure was performed.
In addition to the individual R-2262-HHS volumes, see Smith et al.
(1978) for technical details about the enrollment screening examina-
tion.

For several conditions, we could use more than one source of infor-
mation to classify HIE participants. For instance, we could determine
which persons believed they were diabetic from responses to the
physician-diagnosis question; we could further classify them as diabetic
or not based on their use of insulin or oral hypoglycemic pills or serum
glucose results. This multiplicity of data allowed us to estimate more
accurately disease prevalence and to assess the degree to which people
who had a condition were aware and acknowledged that they had it.

Field experience in the first HIE site (Dayton) led us to revise the
diagnosis-specific batteries, sometimes substantially. Thus, some
results reported in the next chapter exclude data from Dayton. Some
information is also reported by income status at enrollment (i.e., upper
and lower one-third of the family income distribution).

Reliability and Validity of Physiologic Measures

Extensive analyses confirmed the reliability of our disease-specific
measures. For all objective tests (e.g., those based on physiologic mea-
sures and laboratory tests), test-retest (split-sample) reliabilities were
high. Our disease prevalence rates approximated what might be
expected in a general adult population, based on comparisons with data
generated by the National Center for Health Statistics and specialized
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or disease-specific prevalence studies (which are cited in the individual
volumes). Slightly understating disease prevalence is possible, how-
ever, for two reasons: (1) We adopted conservative disease definitions
acceptable to experts in the relevant medical specialities, and (2) those
permanently disabled and eligible for Medicare (less than 1 percent of
the HIE sample) and the aged were ineligible to participate in the
experiment. We know, however, of no systematic bias in prevalence
estimates owing to refusal of individuals to participate in the HIE; per-
sons who accepted and who refused the initial offer to join the experi-
ment appear not to differ in any material way.

Controlling for Age and Sex

Because chronic disease is more prevalent among older people and
women, we should adjust for age and sex when testing whether diseases
are related to income or to each other. In this report, we have used
regression techniques for adjustment. To investigate the effects of
income on disease and the effects of having one disease on the proba-
bility of having another, we used logistic regression models with
“dummy” variables for six sex-age subgroups (men and women ages
18-34, 35-49, and 50-61). For example, we used a logistic regression
model to estimate the association between having congestive heart
failure (in this case the “dependent variable”) and having chronic
obstructive airway disease (the “explanatory variable”). The coefficient
on income or on the explanatory disease is the measure of association,
and the chi-square statistic derived from the change in the likelihood
ratio with that variable omitted is the measure of statistical signifi-
cance; values of p < 0.05 are taken as significant. Because the regres-
sion coefficient for disease A in predicting disease B is identical to the
coefficient for disease B in predicting disease A, each pair of diseases
was studied only once (Breslow and Powers, 1978).




Chapter 3

HEALTH INSURANCE EXPERIMENT
ENROLLMENT RESULTS

SAMPLE

Of the 4962 persons 18 to 61 years of age who were studied, just over
half were female; more than one-third had less than $10,660 annual
family income, and another one-third had over $15,950, adjusted for
site and family size (mid-1984 dollars). The most common family con-
figuration consisted of two adults (18 years or older) and at least one
child (47 percent of families); 18 percent of families consisted of just
two adults.

PREVALENCE OF SIGNIFICANT CHRONIC DISEASES OR
IMPAIRMENTS

Prevalence of Individual Chronic Diseases

Hypertension, chronic obstructive airway disease, chronic mild joint
disorders, anemia (among women), hay fever, and far vision impair-
ment were the most common chronic conditions in this adult popula-
tion (Table 2). We observed significantly more joint disorders, anemia,
congestive heart failure, thyroid disease (all p < 0.001), and angina (p
< 0.01) among women than men, and more COAD and hypertension
(both p < 0.001) among men than women. All conditions except
anemia and hay fever among women showed the expected positive
association with age.

We were particularly interested in learning whether the prevalence
of these chronic conditions differed by income group (“low” versus
“high” income). Because income is confounded with age and sex, we
tested whether income was significant in predicting the presence of
each disease or impairment in regressions that controlled for age and
sex. Across both sexes and all ages, low income was significantly
related to the presence of COAD (p < 0.05), anemia, and joint disor-
ders (both p < 0.01), CHF, hearing impairment, and functional far
vision impairment (all p < 0.001). Income had no detectable relation-
ship to the other illnesses studied. All the conditions significantly
related to income were more likely to appear among the poor than the
well-off.

11
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Table 2

PREVALENCE RATES OF SELECTED CHRONIC CONDITIONS
AND IMPAIRMENTS PER 100 MEN AND WOMEN, BY AGE

Men Women
Age Group Age Group

Condition or I -

Impairment 18-44 45-61 Total 18-44 45-61 Total
Anemia 2.5 4.4 3.0 11.8 10.4 114
Angina 0.3 2.8 0.9 0.7 5.1 1.8
COAD* 126 17.0 135 8.0 9.5 8.4
CHF 0.8 5.0 1.7 2.4 6.8 3.5
Diabetes 1.6 4.1 2.2 1.6 71 3.0
Hay fever 162 105 149 175 152 169

Hearing impairment 1.7 10.2 3.6 1.6 9.0 3.5
Hypercholesterolemia 3.7 10.5 5.2 1.6 13.2 4.6

Hypertension 11.1 334 16.2 4.3 31.4 11.1
Joint disorders 11.7 245 147 151 394 213
Thyroid disease 0.6 2.0 0.9 2.1 6.6 3.2
Ulcer disease 3.4 5.1 3.8 3.2 5.7 3.8

Vision impairment 129 279 164 172 369 221

“Persons 18 and 19 years of age are not included (see the text).

To focus on the older age group, Table 3 shows the rates by sex and
income for persons 45 to 61 years of age. Except for hyper-
cholesterolemia among men, again any conditions significantly related
to income occurred more among the poor.

Severity of Chronic Conditions

Illness severity among persons whom we classified as having a disor-
der was generally mild for all conditions assessed by an objective physi-
ologic measure. For example, among hypertensives (defined here as
persons with a measured diastolic blood pressure (BP) =90 mm Hg),
the mean diastolic BP was 97.3 mm Hg and the mean systolic BP,
171.2 mm Hg. Among persons classified according to physiologic evi-
dence, the level of severity was also mild for diabetes (mean glucose,
247.8 mg/dl), anemia among women (mean hemoglobin, 10.8 mg/dl),
and hypercholesterolemia (mean serum cholesterol, 290.1 mg/dl).
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Table 3

PREVALENCE RATES OF SELECTED CHRONIC CONDITIONS AND
IMPAIRMENTS PER 100 PERSONS 45 TO 61 YEARS OF AGE,
BY SEX AND INCOME TERTILE

Men Women

Condition or Low High Low High

Impairment Income Income Income Income
Anemia 13° 2 14 11
Angina 5 2 6 5
COAD 29° 12 11 9
CHF 6 3 100 5
Diabetes 4 4 12¢ 4
Hay fever 9 10 14 14
Hearing impairment 18° 7 13° 6
Hypercholesterolemia 2 13° 14 10
Hypertension 37 31 38 27
Joint disorders 22 25 42 37
Thyroid disease 2 2 6 6
Ulcer disease 4 4 5 5
Vision impairment 26 25 44° 28

®Significantly different from high income at p < 0.05.
bSignificantly different from low income at p < 0.05.

Prevalence of “Chronic Iliness”

The burden of chronic disease is not necessarily limited to the pres-
ence of a single condition in any given individual. To determine how
widespread “multiple” chronic disorders might be, we calculated the
percentages in our adult sample with none, one, and two or more major
chronic conditions. We restricted these analyses to ten conditions
(excluding hay fever and vision and hearing impairments), to persons
20 years and older who received the enrollment screening examination,
and to those with valid data on all ten illnesses.! Overall, about 30
percent of persons 20-61 years of age had one chronic illness, and an
additional 16 percent had two or more (Table 4). Almost two-fifths of
the women 45 and older had two or more such problems.

IWe adopted this age restriction because we considered the interpretation of
spirometry results to be problematic for persons 14 to 19 years of age.
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Table 4

NUMBERS AND PERCENTAGES OF MEN AND WOMEN WITH ONE, OR
TWO OR MORE, SELECTED CHRONIC CONDITIONS, BY AGE

Men Women
Count of Chronic
Conditions?® 20-44 45-61 20-44 45-61 Total

Number in sample® 892 277 1039 369 2577
Percent with 1 chronic

condition 217.8 36.8 28.2 32.8 29.6
Percent with 2 or more

conditions 10.5 25.6 11.0 38.2 16.3

*Anemia, angina, COAD, CHF, diabetes, hypertension, hypercholesterolemia,
joint disorders, peptic ulcer disease, or thyroid disease.

Table includes only those enrollees who underwent the enrollment multi-
phasic screening examination, completed the MHQ, and had valid data on all
ten illnesses.

Are there clusters of illness, or do illnesses occur independently?
Some demographic groups, such as older women, are more likely to
have certain of these illnesses, but even allowing for age and sex, cer-
tain illnesses may occur together more frequently than would be
predicted by chance alone. In fact, the data in Table 4 show somewhat
more clustering within the age-sex groups than expected (p = 0.04
based on a summed chi-square test against the four Poisson distribu-
tions).

Table 5 shows which chronic diseases were significantly correlated
(in pairs) after controlling for age and sex. The measure of association
shown in the lower triangle of the table is the level of significance of
the coefficient of the “explanatory variable” disease (e.g., COAD) in a
logistic regression predicting the probability of occurrence of a “depen-
dent variable” disease (e.g., CHF). CHF is significantly associated with
eight of the nine remaining chronic diseases; by contrast, anemia and
thyroid disease are each associated with only two other conditions.
One cluster consists of angina, CHF, COAD, joint disorders, and ulcer
disease; another cluster involves CHF, high blood pressure, high
cholesterol, diabetes, and possibly thyroid disorders.

What are the chances that an individual patient might have the
second problem in one of these illness pairs if he or she already has the
first? The chance of having an illness is usefully expressed in terms of
the “odds,” p:(1 — p), where “p” is the probability of having the illness
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Table 5

ASSOCIATIONS AMONG PAIRS OF CHRONIC CONDITIONS,
CONTROLLING FOR AGE AND SEX**

Condition

Condition Anm Ang COA CHF Dia Hc Ht Jts Thy Ule
Anemia (Anm) — 2.4 2.4
Angina (Ang) # — 49 120 3.9 2.9
COAD (C0A) # — 5.1 2.4 2.6
CHF + # # — 40 28 3.6 28 3.6
Diabetes (Dia) — 26 2.3 3.8
Hypercholesterolemia (Hc) # # — 25
Hypertension (Ht) # # # —
Joint disorders (Jts) # # # — 3.7
Thyroid disease (Thy) # #* —
Ulcer disease (Ulc) + + #® # —

“+ means the association is significant at p < 0.05; # means the association is sig-
nificant at p < 0.001. Blank entries mean that there was no significant association
between the two conditions,

"Each number represents the increased odds of one disease’s being present when a
second disease is present, versus when the second disease is absent, based on a logistic
regression that predicts the probability of occurrence of one disease in the presence of
another controlling for age and sex.

(as reflected in population prevalence rates). For instance, if the prev-
alence of a disorder such as angina is 2 percent, the odds a given
patient will have it are 1:49 (0.02/(1 — 0.02) = 0.02/0.98 = 1:49). Con-
versely, the probability corresponding to odds of x:y is given by p =
x/(y + x), so odds of 1:49 have probability of 1/(49 + 1), or 1/50.

Building on the properties of odds and odds ratios, we show in the
upper triangle of Table 5 (for the most highly related pairs) how much
more likely people with a certain disease are to have another disease,
controlling for age and sex. The values are the change in the odds of
one disease’s being present when a second disease is present versus
when the second disease is absent. From these numbers, we can esti-
mate the probability that an individual with one disorder will have a
related condition, by multiplying the odds of having only one of the
diseases by the value shown in the table.

For example, if the prevalence of CHF in those without angina is 4
percent, the corresponding odds are 0.04/0.96 = 1:24 in this group. The
odds are 12 times as great, or 12:24, that a similar person with angina
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will have CHF; this translates into a probability of CHF in the pres-
ence of angina of 33 percent (12/(24 + 12)). Analogously, the prev-
alence of hypertension in the HIE population was roughly 12 percent
and that of diabetes roughly 3 percent, giving odds of 12:88 and 3:97
(respectively). If the “explanatory condition” is not too common, prev-
alence of the “dependent condition” in the absence of the other condi-
tion is approximately the overall prevalence. Thus, the odds of a
diabetic’s having hypertension are 2.3 x 12:88 (about 24 percent prev-
alence among diabetics), and the odds of a hypertensive’s having dia-
betes are 2.3 x 3:97 (almost 7 percent prevalence among hyperten-
sives). For these “clusters,” therefore, the risk of having one chronic
disease when a certain other disease is present can be greatly increased
even among a general adult population.

AWARENESS OF AND USE OF PHYSICIAN CARE
FOR CHRONIC CONDITIONS

Undetected Illness

By comparing screening test results with questionnaire information,
we could estimate the degree to which people were aware of a particu-
lar problem or impairment that we eventually classified them as hav-
ing. More detailed analyses reflected a considerable reservoir of
undetected illness as of the start of the study.? For instance, about
half of the persons with hypercholesterolemia and with diabetes were
unaware of their condition (based on physiologic measures of elevated
levels of cholesterol and serum glucose, respectively), as were over
two-thirds of persons with anemia (based on abnormally low hemoglo-
bin levels). Finally, even though blood pressure checks are perhaps the
easiest (being noninvasive) and most widespread of screening tools,
almost three in ten adults apparently had no knowledge of their
elevated blood pressures.

Use of Physician Care

For individuals whom we classified as having a definite condition
and who themselves claimed on the questionnaire to have the illness,
we calculated the percentages who reported receiving medical care for
that condition. Percentages of people with care in the previous year or
currently under physician care (mainly within the previous three
months) are given in Table 6.

2See the publications listed in the first section of the references.
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Table 6

PERCENTAGES OF PERSONS WITH SPECIFIC CONDITIONS AND
IMPAIRMENTS WHO REPORTED RECEIVING PHYSICIAN CARE
IN THE PAST YEAR OR WITHIN THE PAST 3 MONTHS

Percent Who
Number Who Saw Physician Percent

Condition or Knew They Had Within Currently

Impairment Condition Past Year® under Care
Anemia 140 48 24
Angina 70 46 31
CHF 95P 66 41°
Diabetes 39 87 56
Hay fever 664° 27 12°
Hearing impairment 25 31 16
Hypercholesterolemia 62 72 37
Hypertension 220° 79 47
Joint disorders 707" 39 18°
Thyroid disease 57 68 42
Ulcer disease 139° 42 19°

2All entries in this column are for non-Dayton sites only.
bSpecified entries in these columns are for non-Dayton sites only.

Two-thirds or more of the people classified as having CHF, diabetes,
hypercholesterolemia, hypertension, and thyroid disease had seen a
physician for that specific problem within the previous year. Not
surprisingly, patients with those same conditions had the highest per-
centages for being under current care. Fewer than one-third in the
relevant patient group had sought care in the preceding year for hay
fever or hearing disorders. Fewer than one-quarter of persons with
anemia or peptic ulcer disease were under current care for those disor-
ders, and only about one-tenth of those with hearing impairment had
seen a physician recently for that problem.

Levels of Reported Compliance with Physician Prescriptions
and Therapeutic Advice

Compliance with physician advice about therapy or self-care activi-
ties is an important element of management. We asked our sample
about medications or other kinds of curative or preventive activities
that their physicians might have recommended or prescribed and about
the degree to which they followed their doctors’ advice. Therapies and
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preventive measures can also be self-initiated, so in some cases we
asked about the use of certain remedies or activities with or without a
physician’s advice.?

Physicians evidently advised the use of medications to manage
hypertension and ulcer disease quite frequently (see column 2 of Table
7). Counseling for self-care activities among diabetics was also com-
monly provided.

Compliance, reflected by the percentage of persons who said they
currently used prescribed therapies, was in general quite high (see the
third column of Table 7), although in some cases this conclusion is
based on small numbers of people. Reported levels of compliance were
higher for patients with diabetes, for those who had had iron and/or
vitamins prescribed for anemia, and for patients who had had medica-
tions prescribed for hay fever, hypertension, and hypercholesterolemia.

The last column of Table 7 shows the extent of reported use of these
therapies among the entire group of individuals who had one of these
conditions, whether or not they had been so advised. For most condi-
tions, the percentage of people using a therapy upon professional
advice was larger than those using it in the absence of such advice.
Although this is not surprising in the case of, say, medications for
elevated cholesterol or blood pressure, both of which require a
physician’s direct action, it is perhaps surprising for conditions such as
hay fever.

Special analyses done for chronic bronchitis alone showed that
among current and former smokers who had seen a physician about
their illness, 65 percent of the men and 44 percent of the women had
decreased or ceased smoking (Foxman et al., 1986). This stood in con-
trast to 29 percent and 37 percent (men and women, respectively) of
those who had never consulted a physician. Among current smokers,
only 43 percent of the men and 55 percent of the women reported that
their physicians had ever advised them to reduce or stop smoking.

Summary

Medical care for patients with chronic illness can be thought of as
moving from a tree trunk to a twig, where the number of persons diag-
nosed as having a condition is reduced as one moves to branches con-
cerning whether they are aware of their problem and, then, whether

3We did not ask directly pertinent questions for hearing impairment or vision impair-
ment; the therapy questions for COAD refer mainly to people with symptoms of chronic
bronchitis, not emphysema or chronic obstructive pulmonary disease. Medications are
omitted from the thyroid disease group and diabetes because use of disease-specific drugs
(e.g., insulin for diabetes) was important in defining the presence of those diseases.
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Table 7

EXTENT OF USE OF MEDICATIONS, THERAPIES, OR SELF-CARE ACTIVITIES
AMONG PERSONS REPORTING A CHRONIC ILLNESS

(4)
(3) Percent of Patients

1) (2) Percent in Col. 1 Who
Number Who Percent Who Used Specific
Condition or Impairment Knew They Had Advised To Use Followed Therapy Whether
and Therapy Condition Specific Therapy  Advice Advised or Not

Anemia 140

Diet 6 44 6

Iron pills/shots 56 86 77

Vitamins 18 92 31

Blood transfusions 4 33 2
CHF 95*

Diuretics 40 79 32
Diabetes 39

Keep feet clean 64 100 95

Cut toenails straight 62 88 77

Not walk barefoot 56 73 56

Not wear tight hose 59 91 67

Watch weight 85 79 70
Hay fever 738

Medications 31 87 33
Hypercholesterolemia 62

Medications 27 71 21

Diet NAb NA 50
Hypertension 273

Medications 81 91 74

Use less salt 51 49° 20
Thyroid disease 57

Surgery 18 NA 68

Radiation 12 NA NA
Ulcer disease 139°

Medications 75 NA NA

*Non-Dayton sites only.

®NA=Relevant question not asked.

“Forty-nine percent reported never adding salt to food at the table; 10 percent reported
never adding salt at the table and never adding or having salt added to their cooking.
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they seek care, obtain therapy, and follow such therapeutic regimens.
Following persons with hypertension illustrates this concept. About 70
percent of our hypertensive population knew about their high blood
pressure; of this “aware” group, about 80 percent had sought care in
the previous year and almost 50 percent had seen a physician in the
preceding three months. Moreover, of the patients who knew they
were hypertensive, about 80 percent had been advised to take medica-
tions; of them, over 90 percent complied. Thus, of the original group
we classified as having elevated blood pressures, about one-third had
had recent care for their hypertension and about one-half were on
prescribed medications.

LEVELS OF DISEASE IMPACT

We wanted a wide range of “outcome” measures for longitudinal
analyses in the experiment. Some came directly from the physiologic
measure characteristic of the illness (e.g., blood pressure in hyperten-
sion), but we did not have analogous physiologic measures for every
condition studied. To overcome this lack, we asked several standard-
ized “disease impact” questions of all persons who had, or believed they
had, these various illnesses. We then calculated the percentages of
persons who reported they had been worried or concerned about their
illness in the recent past or had had to restrict daily activities at least
“a little of the time” specifically because of the disorder. All persons
classified as having the condition were analyzed. For respondents who
were unaware of having an illness (who thus would not have been
asked the disease impact questions), we imputed an answer of “none.”

Nearly every one of the ten major chronic conditions occasioned a
good deal of mental distress (Table 8). Problems associated with
symptoms such as pain (e.g., ulcer disease, joint disorders, angina) or
shortness of breath (e.g., congestive heart failure) prompted more
worry and concern than did “symptomless” disorders (such as the mild
anemia or hypercholesterolemia seen in our population). Worry about
these illnesses was quite extensive but mild. Among persons reporting
any worry or concern, the median level was only “a little” except for
CHF and diabetes, for which the median level was “some” worry.
Among enrollees with chronic bronchitis, worry was the most com-
monly reported impact (Foxman et al., 1986).

Generally, people were less likely to restrict their activities because
of these chronic conditions (see Table 8) than they were to express
worry and concern. The same four diseases that ranked high for caus-
ing worry and concern also raﬂl\md high for limiting ordinary activities:
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Table 8

PERCENTAGES OF PERSONS REPORTING WORRY
AND CONCERN, OR ACTIVITY RESTRICTION,
BY CHRONIC CONDITION AND IMPAIRMENT

Percent Percent
Reporting Reporting
Condition or Number with Worry or  Activity
Impairment Condition® Concern  Restriction
Anemia 215 22 9
Angina 70 76 46
COAD 298 50 13
CHF 131 86 71
Diabetes 74 31 16
Hay fever 738 59 26
Hearing impairment 101 6 10
Hypercholesterolemia 148 14 7
Hypertension 384 38 12
Joint disorders 903 77 41
Thyroid disease 62 19 3
Ulcer disease 190 86 45
Vision impairment 560 47 15

*Sample includes all persons whom we eventually classified
as having the disease. Persons who denied having the condi-
tion (even though we had so classified them on the basis of
other data) and who thus did not answer the question are
included in the denominator and are considered to have
responded “no” to these questions.

CHF, chronic joint disorders, peptic ulcer disease, and angina. For
almost half of all the chronic disorders (CHF, angina, hyper-
cholesterolemia, hearing loss, and diabetes), the median period of
activity restriction, among those persons who reported any, was “some
of the time.”

FINDINGS FOR OTHER CONDITIONS

In addition to the diseases and impairments discussed to this point,
several other conditions were measured at enrollment but were not
suitable for inclusion in the full “chronic disease” analyses. These
were acne (which was important mainly for adolescents 14 to 17 years
of age), several conditions that can be treated successfully with surgery,
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and possible or probable urinary tract infection (which appeared
mainly among women and can be acute or recurring). This section
recaps the basic prevalence and disease-impact information for these
conditions, by summarizing findings reported in the disease-specific
volumes of this series on 5835 individuals 14 years of age and older
who went through various enrollment procedures (e.g., completing the
MHQ and taking the screening examination). Table 9 gives the defini-
tions of these conditions and examples of the MHQ and screening
examination data gathered at enroliment.

Prevalence rates per 100 persons are displayed in Table 10. Rates
for varicose veins and for urinary tract infection are given here only for
women. Except for acne, prevalence rates tended to be directly associ-
ated with age. Hernias (current plus any history of past hernia) were
more common among men than women; hemorrhoids tended to be
slightly more common among women than men.

The percentages of persons reporting worry and concern or restric-
tions on daily activities (Table 11) confirm the impression gained about
the impact of other chronic diseases (Table 8). Worry about the prob-
lem was fairly widespread (but generally at the level of “a little”) and
was far more common than activity limitations. The high figure for
worry and concern about acne (65 percent) is not surprising because it
includes responses from individuals 14 to 17 years of age who were
classified by skin photograph as having acne. Also, for acne “activity
restriction” was defined simply as avoiding social conversations.

BALANCE ACROSS INSURANCE PLANS

As noted in Chapter 2, families were randomly assigned at enroll-
ment to the HIE insurance plans. Thus, we expected the prevalence of
the conditions we measured at enrollment to be similar in the free and
cost-sharing plans and we expected those prevalence rates to be similar
to ones found for the GHC experimental sample (although not neces-
sarily to those for the control GHC group). For these analyses, prev-
alence rates were calculated using the full adult sample (i.e., persons 14
and older).

In every case but one (hay fever), we detected no statistically signifi-
cant difference between the plans in the prevalence of numerous
chronic diseases and impairments (Table 12). In the case of hay fever,
the prevalence at enrollment was significantly higher in the cost-
sharing plans (taken together) than in the free plan (17.5 versus 13.0
percent, respectively). However, further investigations showed that the
assignment of families (rather than individuals) to plans was unbiased
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OVERVIEW OF CHRONIC DISEASE IN A GENERAL ADULT POPULATION

Table 10

PREVALENCE RATES OF OTHER STUDY CONDITIONS
PER 100 PERSONS, BY AGE AND SEX

Age Group
Condition 18-44 45-61 Total
Acne® 14.3 0.9 11.0
[25.4]° [4.2]° [20.2]
Hernia (current)
Men 1.2 2.8 1.6
Women 0.7 3.5 14
Hernia (lifetime)
Men 7.9 20.1 10.7
Women 2.4 7.7 3.7
Hemorrhoids
Men 12.9 17.2 13.9
Women 18.9 19.9 19.2
Varicose veins® 16.4 45.5 24.1
UTH 7.9 10.6 8.6
[48.2]° [43.2]¢ [46.9]°

*Rates according to skin photographs. Rates per 100 per-
sons 14 to 17 years of age: 44.9 by skin photograph and 45.4
by MHQ responses.

"Rates according to MHQ responses.

‘Rates per 100 women 20 years of age and older.

d“Probable” urinary tract infection only among women,-
defined as a positive urine culture but person not under treat-
ment or a positive or negative culture but person under treat-
ment.

*Rates per 100 women of a history of urinary tract infec-
tion according to MHQ responses.
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Table 11

PERCENTAGES OF PERSONS REPORTING WORRY
AND CONCERN, OR ACTIVITY RESTRICTION,
BY STUDY CONDITION

Percent Percent
Reporting  Reporting
Number with Worry or Activity

Condition Condition* Concern  Restriction
Acne 513 65 24
Hernia (current) 71 49 24
Hemorrhoids 782 46 11
Varicose veins 359 25 6
UTI 81 31 21

*Sample includes all persons 14 to 61 years of age who
were eventually classified as having the condition. Vari-
cose veins pertains only to women 20 years of age and
older and urinary tract infection to women 14 years of
age and older.

in three of the four HIE sites (the exception being South Carolina).
Furthermore, data collected at the end of the HIE, which included per-
sons identified by insurance claims filed for hay fever visits as well as
by data collected during various end-of-study procedures, indicated no
significant difference between the free and cost-sharing plans.

From these data, we concluded that at enrollment the plans were
balanced with respect to the presence of a wide variety of illnesses and
impairments. Brook et al. (1984) provide further evidence of the bal-
ance across the fee-for-service plans in several other types of health
status measures, and a future study will document that the prepaid
group practice plans and relevant fee-for-service plans in Seattle were
also well balanced.
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Table 12

PERCENTAGES OF PERSONS WITH CHRONIC CONDITIONS
AND IMPAIRMENTS AT ENROLLMENT INTO THE HIE,
BY CONDITION AND INSURANCE PLAN

Prepaid Group
Fee-for-Service® Practice®

All Cost- Experi-

Condition or Free Sharing mental Control
Impairment Plan Plans Group Group
Acne 17.5 16.2 10.6 3.3
Anemia 4.0 4.2 3.9 3.3
Angina 0.9 1.3 0.8 1.1
CHF 2.6 24 14 1.9
COAD 11.1 10.5 11.7 10.0
Diabetes 2.8 2.8 14 0.8
Hay fever® 13.0 175 19.8 22.2
Hearing loss 2.6 4.2 2.5 0.0
Hemorrhoids 13.8 14.8 15.2 16.8
Hernia (current) 1.6 1.4 1.1 1.1
Hypercholesterolemia 4.8 4.3 4.9 5.0
Hypertension 12.0 12.5 9.8 11.2
Joint disorders 23.8 24.8 23.6 29.5
Peptic ulcer disease 3.5 3.4 34 3.6
Thyroid disease 1.7 1.8 2.8 2.1
UTI 8.2 7.7 6.7 4.6
Varicose veins® 24.8 25.8 22.2 20.9
Vision impairment? 45.1 45.4 38.8 43.0

*Denominators in each case are adults who could be classified as
having or not having the condition, according to the complete set of
criteria established for each condition. The sample here can
include adults 14 years of age and older. For details, see the indi-
vidual volumes of the R-2262-HHS series.

"Prevalence on the free plan was significantly lower than that on
the cost-sharing plans.

‘Women only.

“Functional near and/or far vision impairment measured as
visual acuity with corrective aids if available.




Chapter 4

DISCUSSION

This report focused on 13 conditions that are of major concern to
those primary care physicians whose patient populations consist mainly
of adults. We found that in a general adult population up to late mid-
dle age, a considerable portion of its members are afflicted with one or
more chronic conditions-~some serious and some not so serious—that
impinge negatively on their lives. For example, prevalence rates ranged
from about 19 percent for mild joint disorders to almost 2 percent for
angina pectoris. Strong associations with age were detected for most
chronic conditions.

Chronic illness occurred somewhat more frequently among poorer
adults controlling for age; this was especially true of hearing and vision
defects, anemia, COAD, CHF, and joint disorders. We cannot tell
whether low income is a cause or a result of these problems, but both
explanations are plausible.

About 16 percent of our adult sample had two or more (of 10)
chronic conditions. In addition, we found that the “relative odds” of
several chronic illnesses conditional on having another were very high,
even when we controlled for age and sex. Some of these associations
were expected (the strong connection between CHF and angina); others
(e.g., joint disorders and ulcer disease) may be less commonly observed
in ordinary medical practice but may warrant further investigation.
Undetected illness was appreciable for some of the conditions we stud-
ied.

Few, if any, published data are available on the average amount of
care sought by people with the chronic conditions we studied. Thus,
although the medical profession may well have “norms” or expectations
about the desirable frequency of physician visits for persons with, say,
elevated cholesterol levels or vision impairments, we know little about
whether the average patient observes those norms. In 1975, about
three-quarters of the U.S. population ages 15 to 64 had had at least one
physician visit in the preceding year (NCHS, 1983). By that bench-
mark, the rate of care-seeking in the year before the experiment began
specifically for chronic conditions that our participants knew they had
seems rather low; it was by no means excessive. Of course, our respon-
dents could have had physician visits for other problems; whether this

27
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was so, and whether the specific chronic condition might have been
indirectly evaluated at such visits, would not be reported in the
disease-specific questionnaires.

Only for diabetes, hypertension, and hypercholesterolemia did the
percentage of people with a physician visit in the year before enrolling
in the HIE approach the benchmark cited above. Patients with some
conditions, such as chronic joint problems, angina, or peptic ulcer
disease, arguably ought to have at least annual followup; our reported
rates of care-seeking for these disorders fell considerably below this
standard, especially if biases related to under- and overreporting of
medical care use were to be taken into account (Cleary and Jette,
1984). These crude “diagnosis-specific visit rates” are consistent with
the view that physician care for these conditions was not being over-
supplied.!

The degree to which patients followed their physician’s advice and
counsel was high but not obviously related to the seriousness of the
condition. An appreciable proportion of persons who had (and knew
they had) diabetes, hypertension, and hypercholesterolemia reported
that they followed their physicians’ recommendations, but so did those
with hay fever. We did not verify the accuracy of these compliance
self-reports; some respondents may well have overstated their adher-
ence to a given medical regimen. Compliance with drug regimens for
acute or chronic conditions is not easy to measure in large population
surveys (Cummings et al., 1984) and may well differ by the type of
drug; one account puts overall drug compliance among hypertensives at
just under 60 percent (Inui et al., 1980). Nonetheless, we interpret our
figures as reflecting an impressive degree of adherence to professional
advice, at least about remedies or self-care activities that patients
comprehend are directly related to their illnesses.

Our simple measures of the impact of specific diseases on people’s
lives suggest that anxiety about specific chronic illnesses is widespread
but mild. Whether this implies that Americans are oversensitive about
their health, or that they are showing a growing sophistication about
health, may be largely a matter of individual interpretation. Persons
with angina, CHF, joint disorders, and ulcer disease tended to report
more disease impact (worry and concern, and activity limitations) than
individuals with the other conditions studied.

In summary, dealing effectively with chronic disease requires a mul-
tifaceted approach. Most chronic disease in a general population is
mild, but a considerable amount is undiagnosed. Efforts must be made

!Lohr et al. (1986a) report extensively on diagnosis-specific analyses concerning the
impact of cost-sharing on the use of medical care during the experiment.
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to ensure that those who need regular care receive it, especially when
the burden of chronic disease falls disproportionately on persons of low
income. Finally, even mild chronic illness imparts considerable anxiety
about one’s health. Effective care requires physicians to cope with this
aspect of chronic disease even as they attempt to control its physiologic
manifestations.
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