OCCASIONAL NOTES

Occasional Notes

THE EcoLOGY OF MEDICAL CARE
REVISITED

INCE its publication in the Journal in 1961,

“The Ecology of Medical Care,” by White et al.,!
has provided a framework for thinking about the or-
ganization of health care, medical education, and re-
search (Fig. 1). This conceptualization, inspired in part
by careful reporting on the part of British general
practitioners,? suggested that in a population of 1000
adults, in an average month, 750 reported an illness,
250 consulted a physician, 9 were hospitalized, 5 were
referred to another physician, and 1 was referred to
a university medical center. These data have been used
repeatedly by investigators, authors of textbooks, task
forces, and government agencies.?>® The 1961 report
was based on multiple sources of information, mostly
from the United States and Britain, dating from 1928.
Some of the estimates were subsequently characterized
as “intelligent guesses,” with the truth unknown.!°

In 1961, the number of general practitioners in the
United States was in steep decline, and the overall
number of physicians and the number of subspecialists
were growing rapidly. Medicare and Medicaid had yet
to be created. Much of the current medical armamen-
tarium, such as computed tomography, organ trans-
plantation, endoscopy, effective antidepressant drugs,
and coronary-artery bypass surgery, had not been de-
veloped. Nurse practitioners, physician assistants, and
the specialty of family practice did not exist.

Much has changed in medicine and in the organ-
ization and financing of health care since 1961. Some
of these changes — such as new medications and
forms of technology, increased expenditures, managed
care, and changes in the medical work force — might
be expected to have altered the ecology of medical
care.l'® There have also been substantial improve-
ments in the collection and reporting of data on
health care in the United States.!”-2! We have updated
the 1961 report by White et al. and have also extend-
ed the original study to incorporate data on children
and additional sites and types of health care services.
Like White, who revised the model in 1973,%2 and
Thacker and colleagues, who used a longitudinal ap-
proach in applying it to a rural setting,? we found
some variation but overall stability of the relationships
proposed 40 years ago.

METHODS
Data

We used the 1996 Medical Expenditure Panel Survey because
it contains the most recent, nationally representative data on most
of the components of utilization included in the 1961 analysis.
Reported data on households cover demographic characteristics,
health conditions, health status, use of medical services, charges and
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payments for services, access to care, satisfaction with care, health
insurance coverage, income, and employment.?* Of the respondents
to the 1995 National Health Interview Survey who were selected
for inclusion in the subsequent Medical Expenditure Panel Survey,
83.1 percent participated in the first round of data collection in
1996. Data in the survey can be adjusted with the use of weights
to make inferences about national trends.?* Although the survey
is a remarkably comprehensive source of information on health care
utilization, it did not meet all our needs. Consequently, we collect-
ed additional data using a short survey administered by the Gal-
lup Organization.?®

The Gallup survey was based on telephone interviews with adults
in 1001 households. This nationally representative sample was se-
lected through random-digit dialing, with three attempts made to
contact a potential respondent before another was chosen. Data
were collected for 1001 adults and 480 children who resided in
the surveyed households. Not more than two children per house-
hold, the youngest and oldest, were included. Interviews were con-
ducted between April 23 and May 7, 2000. The Gallup survey was
the primary source of data for estimating the number of people who
had considered seeking health care in the previous month and who
had received care from a complementary or alternative medical
care provider, excluding use of alternative treatment without a vis-
it to a provider.

The Gallup Organization provided weighting factors (to permit
inferences to be made for the U.S. population) and estimates of
sampling errors, making possible the calculation of national esti-
mates and providing the range within which estimates might vary.
The largest 95 percent confidence interval in this study was the
*+3 percent range for the estimate of the number of persons who
had considered seeking health care in a one-month period. For es-
timates based on the Medical Expenditure Panel Survey, the largest
95 percent confidence interval was 211.6 to 222.4 for the num-
ber of persons per 1000 who had visited a physician’s office in a
one-month period.

We lacked a single reliable source of data for estimating the
number of persons who have symptoms in a one-month period.
Thus, we used prospective health-diary studies conducted in the
United States between 1964 and 1991.26% The use of health di-
aries has been shown to increase the likelihood that respondents
will report most of their symptoms.!®3® Few such studies have used
the one-month reporting period chosen for this study, and we know
of none that have used a nationally representative sample. Our es-
timate is based predominantly on two studies?»?® that involved rel-
atively large samples and a reporting period of three weeks? or
four weeks?” staggered throughout the calendar year to avoid sea-
sonal confounding. These studies are complementary in other ways.
One sampled children and young adults,?” and the other focused
on adults over the age of 65 years.?® One sample was urban and
racially mixed,?” and the other was predominantly rural and white.?
Definitions of terms and data sources are summarized in the Ap-
pendix.

Analytic Strategy

We estimated the number of persons per 1000 members of the
civilian, noninstitutionalized U.S. population in 1996 who had ex-
perienced the health care events shown in Figure 2 during a one-
month period. We used data from the Medical Expenditure Panel
Survey to calculate the numbers of persons who had visited a phy-
sician’s office, an emergency department, or an outpatient clinic;
had received home health care; or had been hospitalized. For each
survey participant, we computed the number of months in which
cach type of event occurred, divided this number by 12, and mul-
tiplied this quotient by the survey weight. The product was summed
for all records, multiplied by 1000, and divided by the number of
persons in the U.S. population in 1996.

To estimate the number of persons who had visited a primary
care physician, we first calculated the proportion of all visits to a
physician’s office reported in the 1996 National Ambulatory Med-
ical Care Survey that involved family physicians, general prac-
titioners, general internists, and general pediatricians. We then
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1000 —— Adult population at risk

750 —— Adults reporting one or more
ilinesses or injuries per month

—— Adults consulting a physician
one or more times per month

Adult patients admitted to a
hospital per month

IIIIII Adult patients referred to
ml " “another physician per month
~. _ Adult patients referred to a

university medical center
per month

Figure 1. Monthly Prevalence Estimates of lliness in the Community and the Roles of Physicians, Hospitals, and University Medical
Centers in the Provision of Medical Care.

Data are for persons 16 years of age and older. Reprinted from the 1961 report by White et al.

—— 1000 persons

—— 800 report symptoms

327 consider seeking medical care

217 visit a physician’s office
(113 visit a primary care
physician’s office)

65 visit a complementary or
alternative medical care provider

21 visit a hospital outpatient clinic
14 receive home health care
~_— 13 visit an emergency department
__— 8 are hospitalized
\ <1 is hospitalized in an academic

medical center

Figure 2. Results of a Reanalysis of the Monthly Prevalence of lliness in the Community and the Roles of Various Sources of
Health Care.

Each box represents a subgroup of the largest box, which comprises 1000 persons. Data are for persons of all ages.
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multiplied this proportion by the number of persons per 1000
who had visited a physician’s office. Similarly, we calculated the
proportion of all hospital admissions that were accounted for by
academic medical centers, using data for 1996 from the American
Hospital Association. This proportion was multiplied by the number
of persons per 1000 who had been hospitalized during a one-month
period (calculated from the Medical Expenditure Panel Survey) in
order to estimate the number of persons per 1000 per month who
had been hospitalized at an academic medical center. These proce-
dures for estimating the number of persons visiting a primary care
physician and having an inpatient stay at an academic-medical-center
hospital are based on the assumption that the number of persons is
independent of the number of visits or inpatient stays.

The Gallup survey weights were summed for all persons who
had considered seeking health care and who had received care from
a complementary or alternative medical care provider. The result-
ing number was multiplied by 1000 and then divided by the U.S.
population for the year 2000.

Roghmann and Haggerty found that 77 percent of young adults
and children report one or more symptoms in a four-week peri-
0d,?” and Stoller and Forster found that 83 percent of older adults
report symptoms in a three-week period.?® Two other diary stud-
ies involving adults?®?? have shown that older persons report more
symptoms than do younger persons. To estimate the number of per-
sons with symptoms, we assumed that the results of these studies
represent the range for the numbers of persons experiencing symp-
toms of illness or injury within an average month. We took the
midpoint of the range as a point estimate.

RESULTS

Of 1000 men, women, and children in the United
States, we estimated that on average each month, 800
experience symptoms, 327 consider seeking medical
care, 217 visit a physician in the office (113 visit a
primary care physician and 104 visit other specialists),
65 visit a professional provider of complementary or
alternative medical care, 21 visit a hospital-based out-
patient clinic, 14 receive professional health services at
home, 13 receive care in an emergency department,
8 are hospitalized, and less than 1 (0.7) is admitted
to an academic-medical-center hospital (Fig. 2). These

results are not nested (i.e., they are not subgroups of
one another); all are based on a denominator of 1000.

Table 1 illustrates how the relations in the ecology
model can vary. It shows that the number of persons
receiving care each month in different settings varies
according to age, sex, and race. More adults than chil-
dren, more women than men, and more whites than
blacks receive care in physicians’ offices and hospital
outpatient clinics. More adults than children and more
women than men receive care in their homes. Similar
numbers of whites and blacks receive care at home or
in the hospital. Use of the emergency department does
not vary according to age, sex, or race.

DISCUSSION

As White et al. reported in 1961, we found that
each month a large portion of the population of the
United States has health problems. Almost 25 per-
cent visit a physician’s office, and approximately one
third that number visit a complementary or alterna-
tive medical care provider. The number of persons
who receive professional care at home is similar to the
number who receive care in an emergency depart-
ment. Less than 1 person in 1000 is admitted to an
academic-medical-center hospital.

Remarkably, with children included in the analysis,
the estimated proportions of persons reporting symp-
toms, visiting a physician, receiving care in a hospital,
and receiving care in an academic medical center have
changed little in 40 years. This lack of change may rep-
resent stability of these proportions, perhaps because
the interactions between people and the health care
system are driven by preferences and needs that persist
despite changes in the organization of health care. It is
also possible that various developments in the health
care system have had offsetting effects. For example, an

TABLE 1. MEDICAL ECOLOGY IN TERMS OF TYPE OF CARE ACCORDING TO AGE, SEX, AND RACE.*

OUTPATIENT

VARIABLE OFFICE ViISIT Cuinic VisiT
Aget

<18 Yr 167.3 (161.0-173.6) 8.2 (7.0-94)

=18 Yr  234.8 (229.0-240.6) 25.8 (24.0-27.6)
Sext

Male 179.3 (173.4-185.2) 17.5 (16.0-19.0)

Female 252.6 (246.1-259.2)  24.6 (22.5-26.7)
Race§

Black 150.7 (142.3-159.1) 15.5 (12.5-18.5)

White 230.9 (225.0-236.8)  22.7 (21.1-24.3)

HomEe HEALTH EMERGENCY HospITAL
CARE VisIT DEPARTMENT VISIT STAY
no./1000 (95% CI)

2.2 (1.4-3.0) 12.8 (11.7-13.9) 3.5(2.7-4.3)
17.7 (15.6-19.8)  13.0 (12.2-13.8) 10.3 (9.6-11.0)
8.7 (7.0-10.4) 12.5 (11.6-13.4) 7.5 (6.7-8.3)
18.1 (15.7-20.5) 13.3 (12.4-14.2) 9.5 (8.7-10.3)
14.9 (10.8-19.0) 13.0 (11.3-14.7) 7.9 (6.3-9.5)
13.6 (11.8-15.4) 13.1 (12.3-13.9) 8.7 (8.0-9.4)

*Data are for persons who made at least one visit or were hospitalized at least once in a one-month period. CI denotes

confidence interval.
tData are for males and females of all races.
fData are for all races and all ages.

§Data are for males and females of all ages.
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increase in the proportion of older persons with
chronic diseases may have resulted in more office visits
and hospital stays, but cost containment by hospitals
and the shifting of care to outpatient departments and
patients’ homes may have moderated these effects.

The inclusion in the ecology model of children
and additional settings provides a broader, still use-
ful framework for thinking about the organization of
health care, medical education, and research. For ex-
ample, most measures of the quality of health care that
are currently in use were developed for hospital set-
tings, and much of the recent interest in medical errors
has focused on the safety of patients in hospitals.31:32
The ecology model makes apparent the opportuni-
ties that would be missed by limiting quality and
safety programs to hospitals. It highlights the need for
comprehensive medical-information systems that span
all sites of care. The model also shows the need for
alternative types of research laboratories, such as
practice-based research networks,?® which allow the
study of patients where they receive their care.

There are important limitations of the ecology
model and the methods we used for this analysis. The
model may appear to be nested, leading to the mis-
interpretation that a small box is derived from an ad-
jacent, larger box. Our estimates have not been adjust-
ed for the effects of age, race, ethnic group, or other
variables. The model does not establish causal path-
ways. We did not estimate the frequency of referral
to specialists because of limited data and current am-
biguities in how a referral is defined.

Unlike other results calculated from contemporary,
nationally representative data sets, our estimate of the
number of persons who have symptoms per month
is based on the best health-diary data we could locate
that could be organized into a monthly time frame.
The usable studies spanned decades and had different
sampling frames. Errors may also have arisen from the
use of data on office visits and admissions to estimate
the number of persons who visit a primary care phy-
sician’s office and the number hospitalized in an ac-
ademic medical center, respectively. Although the pub-
lic data used were averaged over the entire calendar
year 1996, so that there was no need for seasonal ad-
justment, the data from the Gallup survey lacked sea-
sonal adjustment.

Our findings are supported by similar estimates
based on different sources. For example, data from
the 1996 National Health Interview Survey indicat-
ed that there were 7.9 and 8.1 admissions per 1000
persons for 30-day and 31-day periods, respectively;
these estimates are consistent with our estimate of
8 persons hospitalized per 1000, which is based on
data from the Medical Expenditure Panel Survey. Also
on the basis of data from the National Health Inter-
view Survey, 6.9 persons per 1000 (the same for
adults and children) used the emergency department
during a two-week period. Our estimate of emer-
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gency-department use during a one-month period,
based on data from the Medical Expenditure Panel
Survey, was 13 per 1000 for both adults and children.
Of the respondents who reported acute conditions
in the 1996 National Health Interview Survey, 68.8
percent sought care in physicians’ offices. Of the Gal-
lup-survey participants who considered seeking med-
ical care during a one-month period (327 per 1000),
66.4 percent actually visited a physician’s office.

In conclusion, there have been marked changes in
the organization and financing of medical care since
the 1961 study by White et al.! Substantial progress
in the collection and reporting of health-related data
has made it possible to update and expand the study,
with the use of data only from the United States. The
new estimates are remarkably similar to the estimates
made 40 years ago.
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APPENDIX. DEFINITIONS OF TERMS AND SOURCES OF DATA.

TerRm

Final estimate

DEFINITION

The number of persons per 1000 who had each type of event

SOURCE OF DATA

Medical Expenditure Panel Survey,
Gallup survey, National Ambula-
tory Medical Care Survey, Ameri-
can Hospital Association data base

U.S. Census Bureau

Person A civilian, noninstitutionalized member of the U.S. population, regardless
of age, sex, race, or ethnic group

Month Each of the months in calendar year 1996, or the 30 days immediately pre-
ceding interviews conducted in April and May of 2000

Symptom Any discomfort, illness, or injury

Considered secking
health care

Visit to a physician’s
office

Visit to a primary care
physician’s office

Visit to a complemen-
tary or alternative
medical care
provider

Emergency depart-
ment visit

Outpatient clinic visit

Home health care

Inpatient hospital stay
Inpatient stay at an

academic-medical-
center hospital

For adults, an affirmative response to the question, “In the last 30 days,
have you considered or thought about secking medical care for any
health problem, even though you may not have actually visited a health
care professional?”

For children, an affirmative response by a parent or guardian to the ques-
tion, “In the last 30 days, have you considered or thought about seeking
medical care for your child for any health problem, even though you
may not have actually visited a health care professional?”

A visit to the office of any doctor of medicine or osteopathy, including the
3.5 percent of reported visits that were actually telephone calls

A visit to the office of a family physician, general practitioner, general in-
ternist, or general pediatrician

For adults, an affirmative response to the question, “In the last 30 days,
did you receive any alternative medical treatment, such as chiropractic
care, acupuncture, massage therapy, or some other type of alternative
medical care?”

For children, an affirmative response by a parent or guardian to the ques-
tion, “In the last 30 days, did your child receive any alternative medical
treatment, such as chiropractic care, acupuncture, massage therapy, or
some other type of alternative care?”

A visit to the emergency department

A visit to a hospital outpatient department

Health care services provided at a person’s home by a health care profes-
sional

A stay of any duration after admission to a facility licensed or registered as
a hospital by a state to provide diagnostic and therapeutic services for a
variety of medical conditions, both surgical and nonsurgical

A stay of any duration after admission to a hospital owned by or affiliated
with a university that has an allopathic or osteopathic medical school
and a school or training program for at least one other profession, as
defined by the Association of American Medical Colleges

Medical Expenditure Panel Survey,
Gallup survey

Journal articles

Gallup survey

Medical Expenditure Panel Survey

Medical Expenditure Panel Survey,
National Ambulatory Medical
Care Survey

Gallup survey

Medical Expenditure Panel Survey

Medical Expenditure Panel Survey
Medical Expenditure Panel Survey

Medical Expenditure Panel Survey
Medical Expenditure Panel Survey,

American Hospital Association
data base
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