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Preface

This monograph presents studies from the
Rand Health Insurance Experiment (HIE)
concerning the effect of cost-sharing on the
use of outpatient medical care for specific
diagnoses. The HIE was a large-scale ran-
domized controlled trial of alternative forms
of health care financing sponsored by the
Department of Health and Human Services
(formerly Department of Health, Education,
and Welfare). The study took place between
November 1974 and January 1982 in six sites
around the country and enrolled more than
7,700 nonaged persons in one of several ex-
perimental health insurance plans that dif-
fered either in the amount of cost-sharing
borne by the families or in the organization
through which they received their care.

These analyses highlight two important
topics not previously reported by the HIE in
any detail: (1) the effect of cost-sharing on
the probability of using medical care for spe-
cific diagnoses or problems; and (2) the con-
tent of medical practice (“disease profile”)
for specific conditions or reasons for seeking
care.

This work extends our understanding of
whether the effects of cost-sharing apply
more or less indiscriminantly across many
diagnoses or whether they are concentrated
mainly on particular types of problems or

reasons for seeking care. We can also begin
to draw some inferences about whether cost-
sharing in public or private health insurance
programs might alter care-seeking behaviors
differently for different population groups or
have special implications for any high-risk
groups, such as poor children. Finally, these
studies help to clarify whether certain types
of services, such as routine laboratory tests
or common prescription drugs, are being
overused in ordinary ambulatory practice.

Chapter 8, an executive summary, dis-
cusses the implications of our findings for
health services research and health policy.
Some readers may wish to focus on that
chapter alone. Chapter 1 briefly describes the
purpose and content of this research, and
Chapter 2 describes important aspects of the
HIE, for readers unfamiliar with the exper-
iment. In Chapter 3, the methods common
to all analyses presented are described and
lengthy overview of the way we built the
diagnosis-specific “‘episodes of care” is pro-
vided; the latter is one hallmark of these
studies. Chapters 4-7 provide study-specific
methods and results of the four sets of in-
vestigations reported; brief discussions re-
lated to the chapter topic also can be found
in the individual chapters.
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Chapter 1

Introduction

Analyses from the Rand Health Insurance
Experiment (HIE) concerning the effect of
cost-sharing on the use of outpatient medical
care for specific diagnoses are presented in
this monograph. The HIE was a large-scale
randomized controlled trial of alternative
forms of health care financing done between
November 1974 and January 1982. There
were six study sites around the country, and
more than 7,700 persons (in more than 2,700
families) were enrolled in one of several ex-
perimental health insurance plans that dif-
fered either in the amount of cost-sharing
borne by the families or in the system within
which enrollees received care.

These analyses highlight two important
topics not previously reported in any detail:
(1) use of medical care for specific diagnoses
or problems, and (2) the content of medical
practice for specific conditions or reasons for
seeking care. In all analyses, we studied di-
agnosis-specific “episodes of care,” which
included all visits, procedures, tests, and
prescribed and injected medications given in
one year for more than 100 different diag-
nostic categories.

For the utilization analyses, we describe
for the first time the impact of cost-sharing
on the probability that an HIE participant

would have at least one episode of care in a -

year for a variety of separate chronic and
acute conditions and several categories of
preventive care. Hence we can extend our
understanding of whether the effects of cost-
sharing apply more or less indiscriminantly
across many diagnoses or whether they are
concentrated mainly on particular types of
problems or reasons for seeking care.

Further, we explore more fully than before
whether cost-sharing affected children more
than adults and low-income individuals
more than persons of average or above-av-
erage income. Therefore, we can begin to
draw some inferences about whether cost-
sharing in public or private health insurance
programs might alter care-seeking behaviors
differently for different population groups or
have implications for any groups of special
interest to public health insurance programs,
such as poor children.

In addition, from a set of independent
studies we can now provide the first com-
prehensive descriptions of the content of
medical practice as experienced by a general
population representative of the main U.S.
census regions. Persons who participated in
the fee-for-service portion of the HIE could
obtain care from physicians of their own
choosing, so our results can be seen as re-
flecting medical practices common in the late
1970s and early 1980s. These studies help
to clarify whether certain types of services,
such as routine laboratory tests or common
prescription drugs, are being overused in or-
dinary ambulatory practice.

The rationale for doing disaggregated dis-
ease-specific analyses and examining cost-
sharing effects for specific groups rests on
two related uncertainties. First, earlier HIE
analyses strongly documented the overall
impacts of cost-sharing on use of medical
services, but they did not fully address the
issue of whether cost-sharing had differential
effects on certain subgroups defined, for in-
stance, by age or income. Second, our health
status findings, based mainly on 3 years of
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follow-up study, hinted that for the poor
sick, cost-sharing may have had deleterious
effects. Although sample size and length of
follow-up study prevented examination of
those health status measures with any
greater precision, looking at how cost-shar-
ing influenced care-seeking for specific con-
ditions may help us to ascertain whether it
induced changes in the use of services that
might have produced other health status ef-
fects undetected by earlier analyses.

Background

The genesis of this work lies in earlier HIE
findings about how cost-sharing affected use
and expenditures.”* The previous studies
were done at a high level of aggregation,
such as all expenditures, all outpatient care,
or probability of any hospital admission.
They all documented the considerable effect
of cost-sharing on obtaining medical care
and the related reduction in expenditures:
on the average, persons who faced copay-
ments had about one-third fewer ambulatory
visits than persons whose care was entirely
free.

The earlier analyses also showed that
about two-thirds of the decrease in expen-
ditures caused by cost-sharing occurred be-
cause some additional people obtained no
care at all." Subanalyses have been done on
use of mental health services,’> emergency
room use,® and care-seeking for serious and
minor symptoms.” However, by and large
the earlier work sheds little light on the spe-
cific disorders for which people did or did
not seek care when they had to share in the
costs of that care.

Additional impetus for these diagnosis-
specific analyses came from the complex
findings regarding the relationship between
having free care and health status at the end
of the experiment. Four publications have
reported on the association between gen-
erosity of health insurance and health status
for adults®® and for children,’®!! addressing

the question of whether the additional ser-
vices consumed by persons with free care
resulted in better health status by the end of
the HIE.* Judging by several measures of
self-assessed health status and by changes
in physiologic measures related to specific
illnesses, free care conferred little benefit on
the average, but the exceptions were in-
triguing.

Among adults, having free care improved
corrected vision (among those with impaired
vision at entry) and lowered blood pressure;
the latter reduced the risk of premature death
among persons at high risk. Both of these
results were stronger among the disadvan-
taged. Among children, the benefits of free
care were possibly large (but statistically in-
significant) reductions in iron deficiency
anemia and improvement in hearing for poor
children who began the study with those two
problems. In addition, for disadvantaged
adults the prevalence of one or more of a set
of five serious symptoms was higher with
cost-sharing than with free care at the end
of the study.

These results led naturally to a set of
questions that could be explored further with
analyses focused on particular diagnoses and
on a group comprising the low-income HIE
participants with particular diagnoses. Spe-
cifically, what types of care, for what con-
ditions, might persons on the cost-sharing
plans have foregone? Was there something
about condition-specific use as a function of
cost-sharing that would help extend or ex-
plain the aggregate use and health status re-
sults? To explore these topics at a less ag-
gregated, more clinically relevant level, we
undertook our disease-specific analyses.

We focused on the fee-for-service (FFS)
portion of the experiment, using data from
insurance claims for ambulatory medical care

* Two of the main HIE publications concern the effect
of cost-sharing on demand for dental care'? and dental
health status'®; because the studies reported in this
monograph do not concern dental care, they are not
reviewed here.



provided in all six HIE sites during the
second year of the experiment. The per-
tinent aspects of the HIE are described in
Chapter 2.

Because of the major advances in concep-
tualizing “episodes of care” as a unit of
analysis, we devote considerable space in
Chapter 3 to describing our methods for cre-
ating disease-specific episodes of care for in-
dividuals. Using both computer algorithms
and physician-reviewer overreads, we
linked visits, procedures, tests, and medi-
cations into clinically meaningful episodes.

We targeted two groups for special atten-
tion: (1) adults and children and (2) poor and
nonpoor participants. Chapter 3 provides
further details on how these groups were
defined.

The several independent studies that
constitute this work are described and dis-
cussed in separate chapters. In Chapter 4,
we examine the effect of cost-sharing on the
" probability that a person would have at least
one episode of care in year 2 for up to 150
different diagnostic categories. A related
analysis (Chapter 5) determined how cost-
sharing influenced the probability that an
enrollee would have an episode of care for
one of seven different diagnostic groupings
that were characterized by the degree to
which medical treatment probably would be
highly effective (and, by implication, appro-
priate) or rarely effective (and less appro-
priate). In both of these studies, the final
analyses control for a variety of patient
characteristics, such as age, race, sex, geo-
graphic site, and health status.

In Chapter 6, we investigate the relation-
ship between cost-sharing and the proba-
bility of any use in a year for more than 20
different ambulatory procedures and tests
and more than 20 different categories of
common prescription drugs. These analyses
are done across all outpatient diagnoses and
are confined to all adults, all children, and
low-income adults and children.

In addition to understanding the impact
of cost-sharing on the probabilities of seeking
care and on the probabilities of receiving
certain drugs or procedures and tests, we
were interested in examining the degree to
which episodes of care might differ in “in-
tensity’’ or “‘size”’; that is, whether per-epi-
sode rates of services and medications might
vary according to generosity of insurance.
These studies (which are briefly documented
in Appendix E of Lohr et al.’®) showed no
differences in episode size by insurance plan.
Thus we did a final set of studies, called
“disease profiles,” which gave clinical detail
on how common problems are managed in
the outpatient setting. These profiles com-
bine data across all insurance plans to create
the “patterns of care” (separately for adults
and children) presented in Chapter 7.

Finally, Chapter 8 discusses the findings
from the probability of use and disease pro-
files studies more fully. The implications of
these findings for future policy debates about
overuse and underuse of medical care, espe-
cially for certain "“at-risk’”” groups, and the
possible contributions of this work to the
field of health services research are consid-
ered.



Chapter 2

Design and Operation of the Health Insurance Experiment

The HIE was a population-based, ran-
domized controlled trial, sponsored by the
federal government, that tracked the use of
medical services and health status of en-
rollees over a 3- or 5-year period. It enrolled
a representative, random sample of families
from six sites selected to represent the four
U.S. census regions and urban and rural sites:
Dayton, Ohio; Seattle, Washington; Fitch-
burg and Franklin County, Massachusetts;
and Charleston and Georgetown County,
South Carolina.

To select sites, we first calculated the op-
timal number of sites for our budget, which
turned out to be six, with any number be-
tween four and nine nearly optimal. We de-
cided to use six, selected because they met
certain criteria'®: (1) they represented each
census region and thus could account for any
regional variation in the degree to which de-
mand for medical care responds to cost-
sharing; (2) they represented a spectrum of
city size and complexity of the medical de-
livery system; (3) they varied according to
the existing level of excess demand for med-
ical care (at the beginning of the experiment),
measured by waiting times for appointments
and proportion of primary care physicians
accepting new patients; and (4) they pro-
vided us both Northern and Southern rural
areas, which differed in economic and racial
characteristics. In addition, one site had a
well-established prepaid group practice,
which was necessary for other portions of
the experiment.

Persons eligible to enroll in the experiment
represented the general populations where
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they lived, except for several intentional dif-
ferences. The experiment excluded families
with annual incomes exceeding $58,000
(1984 dollars); this represented about 3% of
families initially contacted. Also excluded
were families in which the head of house-
hold was eligible for Medicare or would be-
come so before the end of the study and
families participating in the Supplemental
Security Income program; this excluded per-
sons who were so disabled that they were
eligible for Medicare. Finally, we excluded
those eligible for Medicare because they had
end-stage renal disease, family members
older than 61 years of age at entry to the
study, persons eligible for the military med-
ical system, and indefinitely institutionalized
individuals (e.g., in prison or in mental in-
stitutions).

Low-income families were slightly over-
sampled, and the enrolled population in-
cluded families receiving Medicaid assis-
tance. Families who moved stayed in the FFS
portion of the experiment as long as they
remained in the United States. Major de-
mographic characteristics of the sample, av-
eraged across the sites, do not differ mark-
edly from those of the nation as a whole,
except for these intentional departures.

The populations eventually enrolled in the
HIE insurance plans were similar to the non-
enrolled population with respect to a wide
variety of baseline survey variables.”” HIE
samples support inferences to the popula-
tions from which they were drawn at least
as well as random sampling with a 100%
enrollment rate, provided that slight adjust-



ments are made to account for the higher
percentage of children among enrolled in-
dividuals. Because the adjustments are slight
and because we do not wish to generalize to
the sites, we have not made these adjust-
ments here.

Insurance Plans

Families were randomly assigned to one
of 14 FFS insurance plans that varied the
level of cost-sharing and tied the maximum
out-of-pocket expenditure directly to income.
Plan assignments were made by a random
sampling technique, the Finite Selection
Model, which made the distribution of more
than 25 family and individual characteristics
as similar as possible across plans.'® We of-
fered families only the plan to which we
randomly assigned them because we be-
lieved that explaining all plans before asking
a family to join the experiment would be
confusing and make the enrollment process
difficult to implement. Thus the family could
either accept the experimental plan or decide
not to participate.

The 14 FFS plans fall into several groups,
differentiated by the amount and type of
cost-sharing. One, to which about one-third
of the enrolled sample was assigned, pro-
vided free care; the others required some
form of cost-sharing. All analyses in this re-
port compare the free-care plan with the
cost-sharing plans taken together; the main
groupings of plans were as follows.

1. The free-care plan. The family received
all care without charge (i.e., 0% coinsurance).

2. Thirteen coinsurance plans. Nine plans
had either a 25% or a 50% coinsurance rate
on all services up to a maximum dollar ex-
penditure (MDE) of $1,000 (in 1973 dollars)
or 5%, 10%, or 15% of family income,
whichever was less.} Three additional plans

T In three of these nine plans, the family paid 50%
of the cost of mental and dental services; in some sites
and years, the MDE was only $750 per year.

had a 95% coinsurance rate and the same
income-related MDE. One plan, the individ-
ual deductible plan, imposed a 95% coin-
surance rate only on ambulatory expendi-
tures, up to a maximum out-of-pocket ex-
penditure of $150- per person ($450 per
family) per year; all outpatient care beyond
that amount, and all inpatient care, was free
on this plan.

The following example illustrates how the

-cost-sharing plans operated. A family on the

25% coinsurance plan, with a $1,000 MDE,
would pay 25% of all medical and dental
bills in each year until the total of all bills
reached $4,000. At that point, the family
would have spent $1,000 out of pocket;
hence all further expenditures during that
year would be fully reimbursed by its insur-
ance plan. At the beginning of the next year,
the family would again pay the 25% coin-
surance until it reached its $1,000 MDE.

For all cost-sharing plans, the $150 de-
ductible and the maximum MDE on out-of-
pocket expenses remained constant during
the experiment; they were not modified to
reflect inflation, which over this period was
considerable. For poorer families whose cap
was less than $1,000, however, the MDE
would be adjusted each year to reflect any
change in family income.

To help forestall refusals and improve re-
tention rates during the experiment, families
who were assigned to a plan that was less
generous than their current insurance were
given a payment equal to their highest pos-
sible financial loss.{ Payments were made
independent of medical use in installments
every 4 weeks. For instance, assume that a
family had been assigned to a cost-sharing
plan with an MDE of $425 and that the fam-
ily’s existing policy had had a $100 deduct-
ible and a 20% coinsurance rate above the
deductible. The family would have been paid

1 In general this was successful. Refusal rates have
been shown to have introduced at most very small
biases.**1



$260 per year (425 — 100 — 0.2[425—100]),
or about $20 every four weeks.

Services Covered

All plans covered an identical broad set
of services (Appendix A of Brook et al.?),
specifically: virtually all medical inpatient
care; all ambulatory care, including physician
visits; laboratory tests, and diagnostic and
therapeutic procedures, including well-care
services; and mental health visits, up to 52

visits per year. In addition, all prescription
(oral and injected) drugs were covered; sev-
eral over-the-counter medications were cov-
ered if prescribed by a physician for a chronic
illness for which the individual had filed at
least one claim. All dental care, except non-
preventive orthodontia, was included, 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).'”8



Chapter 3

General Methods for Diagnosis- and Service-Specific Analyses

The main theme of these analyses is the
focus on individual diagnoses, illnesses, or
reasons for seeking care, using the second
(most stable) year of the experiment and dis-
aggregating to two age and two income
groups. A secondary link is the concept of
episodes of care for these specific conditions.
This chapter describes only the methods or
analytic approaches common to all of the
analyses; because different techniques were
used for different parts of the project, details
of those analysis-specific methods are pre-
sented in the corresponding chapters.

Focus of Analyses
Year 2

These analyses concern only the FFS por-
tion of the experiment. They are based on
insurance claim forms submitted to the HIE
for year 2 specific to each site; the analytic
sample is restricted to individuals who were
enrolled for the entire year.

The experiment was conducted between
November 1974 and January 1982. Year 2
dates specific to sites were as follows: Day-
ton, October 1975-November 1976; Seattle,
January 1977-June 1978; and the two Mas-
sachusetts sites, June 1977-August 1978. For
5-year enrollees in the South Carolina sites,
year 2 was August 1977-December 1978; for
3-year enrollees, it was August 1979-De-
cember 1980. Year 2 in any site lasted more
than 1 year because enrollment usually took
place over several months.

We chose the second year because we ex-
pected it to reflect a steady state of the effect

of cost-sharing (avoiding transitory effects of
either the first or last year of enrollment) and
because we were not measuring outcome
variables such as health status, for which the
longest possible observation period would
be preferable. Further, the distribution of
plans did not differ much by site. Finally, we
did not expect the clinical practice of medi-
cine or people’s underlying predilections for
seeking care to change much over this 1976~
1980 period.

Population Subgroups

In all, 5,814 individuals from 2,005 fam-
ilies originally were enrolled in the FFS por-
tion of the experiment. Analyses reported in
this monograph were done on the 5,554
persons who were eligible for all of year 2.
Table 3.1 shows the distribution of individ-
uals in the analysis by age group, sex, in-
come, and plan. The actual number of in-
dividuals in any one analysis, across Chap-
ters 4-7, may vary slightly, owing to missing
data in some instances and to a reclassifi-
cation of the eligibility status of two or three
individuals.

Age Groups. Certain subgroups in the
enrolled population were of special interest,
largely because of experimental findings al-
ready published on the effects of cost-sharing
on use of services or on health status. Thus
we considered children (defined as enrollees
0-13 years of age) separately from adults (14
years of age and older). For analyses reported
in Chapters 4 and 5, age is the actual age in
year 2. For those in Chapters 6 and 7, for

7



TaBLE 3.1.  Distribution of HIE Enrollees in Year 2, by Demographic
Characteristics and Insurance Plan
Free Plan Cost-sharing
Demographic Characteristics N % N %

Total number of persons 1,881 100.0 3,673 100.0
Age

Adults (=14 years) 1,255 66.7 2,441 66.5

Children (<14 years) 626 33.3 1,232 335
Sex

Male 923 49.1 1,747 47.6

Female 958 50.9 1,926 52.4
Low income*

Adults 476 37.97 846 34.7°

Children 297 47.4° 525 42.6°
Average to high income®

Adults 779 62.1° 1,595 65.3%

Children 329 52.6° 707 57.4%

2 Of all adults.
b Of all children.

° Low income is a family income, adjusted for family size and composition and site cost-of-living differences, at
or below the 33rd percentile of the income distribution; average to high income is everyone else.

which exact age was less pertinent, age is as
of enrollment, except that newborns and
adoptees would be included if they had been
eligible for all of year 2.

Income Groups. In addition, for some
studies we examined poor and nonpoor en-
rollees separately. The measure of income is
the logarithm of family income averaged
over the 2 years prior to enrollment, adjusted
for site cost-of-living differences and family
size and composition (number of adults and
children).§

The formula for the log-of-income vari-
able is:

log (INC + 1,000)/FAMILY)

where INC is the arithmetic average of fam-
ily income for the year before entry into the
experiment- and the year before that, ad-
justed for site differences, and the additional

§ This “baseline” income reflects relative family in-
comes as of about 3 years before the medical services
studied here were received. For some analyses, we tested
a continuous variable of annual income for year 1 of
the study with a separate indicator variable for family
size. Results did not differ in any appreciable way.

8

$1,000 ensured that a log-of-income value
could be calculated for any individual who
otherwise would have had zero or negative
income. FAMILY is a family size deflator that
accounts for both number of family members
and composition of the family (number of
adults and number of children). A family of
four containing two adults and two children
younger than 18 years of age, for instance,
has a FAMILY value of 1.0, and larger (or
smaller) and differently configured families
have higher or lower values. ||

A few adults who were missing a value
for this log-of-income variable were assigned
an imputed income based on a regression
equation, with age and sex as explanatory
variables. If children were missing an ap-
propriate income variable, we assigned the
one calculated for their mothers (or, in the
event a child had no mother in the family,
the head of household).

| The formula for adjusting for family size and com-
position is FAMILY = 0.37 + 0.18A + 0.15C, + 0.12C,
+0.10(Cs+ . . . C,), where A is the number of adults
18 years and older, C; is the first child under 18 years,
C, is the second child under 18 years, and C;-C, are all
remaining children.



For these analyses, we defined low-in-
come (poor) persons as those whose family
incomes were at or below the 33rd percentile
of the income distribution; average- to high-
income (nonpoor) persons were all other
participants. In mid1984 dollars, the split
between poor and nonpoor persons came at
an adjusted family income of about $20,200
for a family of four; the mean family income
for poor adults so defined was $11,100.

This definition includes a number of per-
sons who are more accurately described as
“near poor”—not below the poverty line but
also not of average income. For instance, the
poverty line threshold in 1984 for a family
of four, which the Bureau of the Census es-
timated as $10,609 for the nation as a
whole,"” would have fallen at about the 14th
percentile of our income distribution. Fur-
ther, among the poor as we defined them,
approximately 14% of the adults (14 years
of age and older) and 24% of the children
were eligible for Medicaid at the time they
were enrolled in the experiment. About 27%
of the poor adults and 24% of the poor chil-
dren had no prior health insurance at all.

We did not analyze the very poorest seg-
ment of the HIE population separately be-
cause of sample size limitations. We may well
have diluted our findings about the possible
effects of cost-sharing on the very poor, but
had we confined our analyses to that group,
sample sizes for highly disaggregated, dis-
ease-specific analyses would have been so
small as to produce generally imprecise es-
timates. Thus we opted for a definition of
low income that provided analytic groups of
adequate size and yet preserved a distinction
between individuals whose family incomes
were below average and those whose family
incomes were at or above average.

Limitations of the Study

These findings from the disease- or ser-
vice-specific analyses must be interpreted
with some caution. First, they will not apply
to the aged, because the HIE enrolled persons

only up to 61 years of age as of the start of
the study. Second, we can draw firm con-
clusions only about relatively discrete sec-
tions of the disease spectrum. We defined
and observed episodes of nearly 150 differ-
ent disease groups, but our sample sizes were
too small to examine more than a few of
these in detail.

Thus we are unable to say much about
several important chronic conditions that can
impose great hardship on adults, such as
rheumatoid arthritis, chronic pulmonary
disease, and cancer. Similarly, we had too
few children with chronic diseases such as
asthma, with congenital anomalies, or with
other life-threatening ailments to conclude
anything about the effects of cost-sharing on
their access to care. We have focused on
common afflictions and reasons for seeking
ambulatory care that pertain to general pop-
ulations, and we do not purport to have
much to say about special subgroups of the
population, such as severely ill or disabled
children.

Building a Diagnosis-Specific
Episode File

Episodes of Care

Many investigators of utilization or quality
of medical care today advocate the use of
episodes, essentially meaning all care for a
given spell of illness, for a specific injury, or
for a particular chronic illness. For these di-
agnosis-specific analyses, we adopted an
“episode of care’” approach. Because of the
growing importance of this concept to the
field of health services research, a detailed
description of the steps needed to develop a
diagnosis-specific episode-of-care data base
from insurance claims files is provided. The
remainder of this chapter may be of rela-
tively greater interest to researchers who un-
dertake similar types of studies based on ep-
isodes or insurance claims files.

Episodes of care are not synonymous with
episodes of illness. First, for many spells of
illness for which individuals eventually get

9



FAMILY HEALTH PROTECTION PLAN
PHYSICIANS, DOCTORS, SUPPLIERS AND OUTPATIENT MEDICAL EXPENSE REPORT

(Use this form for ali outpatient charges, clinics, surgery, emergency, etc.)

MAIL TO: FAMILY HEALTH PROTECTION PLAN, P.O. BOX 2076, Oakland, CA. 94604

PART 1 PARTICIPANT TO FILL INTTEMS 1 THROUGH 14 PLEASE PRINT OR TYPE

1 Last Name of Patient

T
) M1 |2 Sex |3 Age | 4 Patient's Family No.

{

|

|

+

5 Patient's Aadress | City, State, Zip Code
X .

6 Patient’s Indiviual No.

7 What Was The Major Reason or Symptom For This
Visit To The Doctor?

8 Was lliness or Injury
Empioyment Related?

YESO NoO

T
| 11 Describe how and where

¢ Was lliness or Injury 110 Date of Injury or
! accident occurred

Accldent Related? Accident |

YES O / /
NO O | —.>

7A Date You First Noticed This Symptom:
(For lilness or Accident)

12 Name of Doctor, Suppiier or Outpatient Facility

13 Has the Patient Ever Visited This Doctor, Supplier, or
Outpatient Facility Before?
Yes O NOO

14 | authorize any holder of medical or other information about the patient to release to the Family Health Protection Plan or its intermediaries any information needed for this or
related medical reports. | permit a copy of this authorization to be used In place of the original. In conformanca with the Family Health Protection Plan Enrollment Agreement. all
health care benefits covering the Patient are hereby assigned to the Family Health Protection Plan.

SIGN

Signature of Adult Participant or Guardian of Minor Participant
HERE

I
I
|
Il

Print Adult's Name

1
| Date Signed
[
|
1

FiG. 3.1. Physicians’ outpatient medical expense report.

care, the symptoms begin some time before
the beginning of the episode of care. From
just an insurance claims data base, one can-
not know when the episode of sickness be-
gan. Second, some ailments are self-limited,
and individuals may never obtain care for
them. These episodes of illness will never be
recorded in any claims data base.

The literature on episodes dates to the late
1960s but, until very recently, has been rel-
atively sparse. Donabedian emphasized the
need for review of entire episodes of care in
quality assessment,*® and several researchers
have developed a variety of ways to create
episodes.*?'"** In the HIE, analyses by Keeler
and Rolph are based on episodes of acute or
chronic conditions (as well as preventive
care).>* Lohr et al.*® built episodes based on
information from Medicaid insurance claims;
these were used in an evaluation of a state-
wide peer review organization. These algo-
rithms were updated®® and formed the basis
for some of the rules applied in building the
data files for the analyses reported in this
monograph.

Creating clinically meaningful, diagnosis-
specific episodes of care from the HIE claims
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data base occurred long after routine pro-
cessing of the insurance claims had taken
place. Keesey et al. provide a detailed over-
view of the claims processing system®’; their
report describes how claims were coded and
entered into the HIE data base and how a
claims inventory file was created to provide
a logically complete view of the line (dollar)
charges on a claim.

Insurance Claim Forms

The basic source of data for the FFS anal-
yses reported here was the insurance claim
form (Medical Expense Report, or MER) that
HIE participants or providers submitted for
payment for medical services received.| For
these analyses, two MERs were important.
Visits and procedures, tests, and other am-
bulatory services were billed on the Physi-
cians’ Qutpatient MER, as were injected
drugs; drugs given away by the physician or

| We also developed a form, similar conceptually to
a MER, for recording equivalent information from Group
Health Cooperative of Puget Sound, which was the site
for the prepaid group practice portion of the experi-
ment.*®



PART 2 DOCTOR OR SUPPLIER TO FILL IN ITEMS 15 THROUGH 29 PLEASE PRINT OR TYPE

15 Full Name of Referring Doctor [F NONE, |16 Full name(s) of Providers to Whom You Referred Patient for Consultation, Lab Tests or Other Services IF NONE, WRITE NONE.

WRITE NONE,
17 Describe the Primary Prablem or Diagnosis Which Brought the Patlent to 18 Type of Problem {check one) 19 Treatment History omit if well care or
Your Office and Any Other Prablem(s) for Which You Supplied Treatment pregnancy.

Please List Primary Problem or Diagnosls on Line A

O Acute O Flare-up of Chronic O Initial Visit for this eplsode
. O well Cars O Chronic (not fiare-up) O Repeat Visit for this episode
(or pregnancy)

O Acute O Flare-up of Chronlc O Initial Visit for this episode
. O well Care O Chronic (not flare-up) O Repeat Visit for this episode
{or pregnancy)

. O Well Care O Chronic (not flare-up) O Repeat Visit for this episode
(or pregnancy)

O Acute O Flare-up of Chronic O Initial Visit for this episode
. O well Care O Chronic (not flare-up) O Repeat Visit for this episode
(or pregnancy)

C O Acute O Flare-up of Chronic O Initial Visit for this episode

KEY  Place of Service Codes: O = Doctor's Office. IL = Independent Laboratory. H = Patient’s Home. IH = Inpatient Hospital. NH = Nursing Home or SNF. EA = Emergency Area.
OH = Outpatient Hospital Inciuding Hospital Clinic and Outpatient Surgery. SC = School Clinic. CC = Company Clinic. OL = Other Location Including Other Non-Hospital
Clinlc
Type of Visit Codes: 1 = Minimal Service. 2 = Brief Examination. 3 = Limited Examination. 4 = Intermediate Examination. 5 = Extended Examination.
6 = Comprehensive Examination. 7 = Unusually Compiex Examination. SEE DETAILED INSTRUCTIONS ON REVERSE SIDE
For Inpatient Services. Omit 18, 19 and 21.

A B c D E F 21 Were Any Drugs Prescribed? Were any
Date Place of Describe Each Medical or Surgical Procedure Type of Relate Charge I il or Su ?
20 Of Service | Service Use | and Other Service or Supplies Fumnished For Office Visit | Treatment to ~ v ~ N
code above | Each Date Including Special Lab Tests and the | Use code | Problam by Ref, —Yes  _No
Specific Name of Any Drug Injected. above to17ABCor
D above
A It your specify B
1 drug(s) andfor Relate to Problem by
supply(ies) Reference to
17 A B C or D above
2
3
4
5
22 Name and Address of Doctor or Supplier 23 Soclal Security or Provider Tax | 24 TOTAL CHARGE
1D Number
25 AMOUNT PAID IF
Telaphone Number ANY
26 BALANCE DUE

27 | hereby certify that the services and or supplles listed above have been provided on the date(s) shown Date Signed
PROVIDER'S

T
!
|
SIGNATURE l
T
28 | hereby authorize payment directly to the above named provider of the benefits otherwise payable to me but not to exceed the charges shown. | ( Date Signed
1
I
I
|

understand that | am financially responsibie for any charges not covered by the Family Health Protection Plan

ADULT
PARTICIPANT'S
SIGNATURE

HIEl #971 REV 1-77 15M 8 '78

MAIL TO FHPP

FiG. 3.1. Continued.

dispensed (sold) by the physician also could  particular importance to us were the follow-
be recorded or billed on the Physicians’ MER.  ing: name and other identifying information
Purchased drugs (i.e., filled prescriptions)  of the patient; name and other identifying
were billed on a Pharmacy MER. information of the provider; date(s) the ser-

Physicians” Outpatient MERs (Fig. 3.1)  vices were rendered; diagnoses (up to four)
contained many items of information. Of  complete with codes reflecting whether the
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diagnosis was qualified by words such as
possible, probable, rule out, questionable;
services rendered, which had to be linked to
a specific diagnosis recorded on the form;
medications prescribed, also linked to diag-
nosis; medications injected, dispensed, or
sold, also linked to diagnosis; and treatment
history codes (THCs), by which the provider
indicated whether the visit and services given
were for an acute illness, a chronic problem,
or well care, and whether the visit was a first
or a follow-up visit.

Pharmacy MERs (Fig. 3.2) did not contain
any diagnostic information per se, but in-
formation such as name of prescribing phy-
sician, date of prescription, and precise clas-
sification of drug type allowed us to match
prescribed drugs to visits and hence to di-
agnoses. The procedures for this are given
in more detail below.

For the HIE, diagnoses were coded ac-
cording to H-ICDA-II (International Classi-
fication of Diseases, Hospital Adaptation,
Second Edition), procedures and services ac-
cording to 1974 CRVS (California Relative
Value Studies), and drugs according to NDC
(National Drug Codes.)#

Diagnostic Categories

The heart of episodes of care for specific
conditions and ailments is the diagnosis as-
signed by the provider; thus our first task in
defining outpatient episodes was to establish
a comprehensive set of diagnostic groups
that would cover the range of problems ob-
served in the ambulatory sector. Such groups
had to be reasonably homogeneous clini-
cally, so that most experts would agree that
they defined recognizable medical entities,
yet not so numerous as to lead to impossibly
small sample sizes.

The starting point for defining diagnostic

# All codes for diagnoses, procedures, and drugs (re-
spectively, H-ICDA-II, CRVS, and NDC codes) that
were used in the HIE, as well as the code books by
which insurance claims were processed, are documented
in HIE publications.**#

12

categories was a set of 92 diagnostic clusters
for analyzing the content of ambulatory
care.*! Those clusters were intended to cover
only the large majority of diagnoses observed
in family practitioners” offices.

To account for and classify every diagnosis
we encountered in the HIE data base, we
had to expand the number of diagnoses;
therefore we added groupings including (but
not limited to) all of the “other” diagnostic
groupings and abnormal laboratory findings.
In addition, we had a set of tracer conditions
for both adults and children (largely chronic
or at least nonacute ailments)T for which we
wanted specific diagnostic categories. This
required splitting some of the basic clusters.
Finally, we divided certain tracer conditions
(e.g., three categories of otitis media). Ulti-
mately, we specified 150 mutually exclusive
diagnostic categories (Appendix A, Table
A.1, of Lohr et al.!®),

Procedure and Drug Categories

Two physicians with extensive experience
on the HIE developed a complete categori-
zation system for tests and procedures. Al-
together, 87 different categories were defined
that cover the entire set of CRVS codes. They
include categories for office visits; diagnostic
services (e.g., general vision examination,
allergy tests); therapeutic services (e.g.,
physical medicine visit); blood chemistries
(e.g., multichannel tests, thyroid tests); he-
matology (e.g., complete blood count with
differential); radiology (e.g., chest x-rays,
gastrointestinal contrast studies); and micro-
biology (e.g., nose and throat cultures, sen-
sitivity tests). An abbreviated listing is given
in Appendix A, Table A.2, of Lohr et al.'®

f These conditions are defined in two HIE Series (R-
2262-HHS and R-2898-HHS for adults and children,
respectively)*?*’; these volumes extensively review the
epidemiologic and clinical literature and document the
prevalence and disease impact of these conditions within
the HIE sample at the beginning of the experiment.
Separate reports concern’ dental health status and
psychotropic drugs at the beginning of the experi-
ment.*-4¢
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FAMILY HEALTH PROTECTION PLAN
PHARMACY MEDICAL EXPENSE REPORT
MAIL TO: FAMILY HEALTH PROTECTION PLAN, P.O. BOX 2076, OAKLAND, CA. 94604

PART 1—PARTICIPANT TO FILL IN ITEMS 1 THROUGH 7 PLEASE PRINT OR TYPE

1 Last Name of Patient

First M1 (2 Sex |3 Age| 4 Patient's Family No.

5 Patient's Address

T

1

1

| -
I City, State, ZIp Code 6 Patient’s Indiviual No.
1

1

7 1 authorize any holder of medical or other information about the patient to release to the Family Health Protection Plan or its intermediaries any information needed for this or
related medical reports. | permit a copy of this authorization to ba used in place of the original. In confermance with the Family Health Protection Plan Enroliment Agreement, all
health care benefits covering the Patient are hereby assigned to the Family Health Protection Plan.

Signature of Adult Participant or Guardian of Minor Participant | Print Adult's Name

SIGN
HERE

Date Signed

PART 2—PHARMACIST TO COMPLETE PART 2 FILL IN ITEMS 8 THROUGH 15, PLEASE PRINT OR TYPE

8 PHARMACIST TO COMPLETE PART TWO. PLEASE PRINT OR TYPE. For drugs purchased with a prescription, fill in items 8 through
15. For drugs purchased without a prescription complete the following boxes. Name of drug. Strength (if appiicable). Dosage form. Metric
quantity and Charge. Also, sign and date this form.

NOTE: Over-the-counter (non-legend) drugs (with or wilhout a prescription) should be paid for by the participant at the time of purchase
as FHPP cannot guarantee their reimbursement to the provider.

A Date item Prescription No. Name of Drug Dispensed & Mar (See Dosage form |Physician’s Dosage Instructions
Dispensed item 9 below)
Date Prescription How many refills were Physician Name and Address of Prescribing Physician Metric Prescription Was: Charge
Written authorized on this Prescribed Quantity O written by Physician
Prescription No.? Brand O O Phoned by Physician
Generic O
Date Item Prescription No. [Name of Drug Dispensed & Manutacturer (See PN : "
B Dispensed itemn 9 below) Strength Dosage form | Physician's Dosage instructions
Date Prescription How many refills were Physician Name and Address of Prescribing Physician Metric Quantity| Prescription Was Charge
Wiitten authorized on this Prescribed O written by Physician
Prescription No.? Brand O O Phoned by Physician
Generic O
C Date Item Prescription No. Name of Drug Dispensed & Manufacturerer Strength Dosage form | Physician's Dosage instructions
Dispensed (See Item 9 below) :
Date Prescription How many refills were Physician Name and Address of Prescribing Physician Meatric Quantity | Prescription Was: Charge
Written authorized on this Prescribed O written by Physician
Prascription No.? Brand O O Phoned by Physician
Generic D
Date Item Prescription No. Name of Drug Dispensed & Manufacturer (See I
D Dispensed Jten © below) Strength Dosage from | Physician’s Dosage Instructions
Date Prescription How many refills were Physician Name and Address of Prescribing Physician Ms!nc Quantity | Prescription Was Charge
Written authorized on this Prescribed O Written by Physician
Prescription No.? Brand (I O Phoned by Physician
Generic 0
9 For Compounded Prescriptions List the Ingredients and Total Charge for Each Compounded Prescritpion 10. TOTAL
CHARGE
11. AMOUNT PAID,
IF ANY
13 Name and Address of Provider
12. BALANCE DUE

14 Employer 1.0. Number

Telephone No.
15 | hereby certify that the services and or supplies listed above have been provided on the date(s) shown Date Signed
PROVIDER'S
SIGNATURE
16 | hereby authorize payment directly to the above-named provider of the benefits otherwise payable to me, but not to exceed the charges | Date Signed
shown
I that | am i e i for any charges not covered by the Family Health Protection Plan.
ADULT

PARTICIPANT'S »

SIGNATURE

FORM HIEI #963 REV. 9/76 ISM 8/78 MAIL TO FHPP 127

FIG. 3.2. Pharmacy medical expense report.



One of these two physicians also devel-
oped a therapeutic classification system for
drugs and medications. Ninety-three major
classifications were defined (e.g., antianginal
agents, bronchodilators, antacids). Many had
subclassifications as well; within diuretics,
for instance, separate entries were made for
thiazide, diuretics with potassium-sparing
properties, and thiazide with other antihy-
pertensive agents. Appendix A, Table A.3,
of Lohr et al.’®® has the short version of this
HIE-specific list.

Linking Services to Diagnoses

Assigning Diagnoses to Visits. The HIE
MERs could have up to four diagnoses spec-
ified by the physician submitting the claim;
this facilitated assigning diagnoses to visits,
which was the first step in building person-
specific episodes. The physician or other
provider completing the claim made the ac-
tual link between a listed diagnosis and the
visit and services rendered. The first-listed
diagnosis on the claim typically would be
the principal problem for which care was
rendered at this particular visit; subsequently
listed diagnoses could be used to indicate
complications, comorbidities that might be
treated opportunistically, and diagnoses to
be ruled out, as well as other disorders for
which definitive diagnostic or therapeutic
steps were taken.

Occasionally, however, this amount of in-
formation prompted some problems for
building episodes of care, especially when
multiple diagnoses of a similar sort (e.g.,
throat pain and pharyngitis) appeared for a
given (line) charge on the claim form. Be-
cause this was mainly an issue for acute in-
fectious illnesses, we defined a hierarchy of
selected diagnoses that ranked a set of in-
fectious respiratory diseases and symptoms
from most to least bacterial in origin: acute
otitis media and otitis media not otherwise
specified; streptococcal sore throat; sinusitis;
pneumonia; pharyngitis and tonsillitis (and
throat pain); acute lower respiratory infection
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(acute bronchitis); acute middle respiratory
infection (laryngitis and tracheitis); fever;
chronic otitis media; influenza; acute upper
respiratory infection; hypertrophy of the
tonsils or adenoids; and cough. When two
diagnoses on this list were linked to a visit
or other service, the diagnosis we used was
the higher ranking one.

Linking Procedures and Drugs to Diagnosis.
Our basic approach was to create linkages
from a procedure or drug to a visit and then
to an appropriate diagnosis within a visit.
The following gives a brief description of
these processes.

We made the basic linkages of procedure
to visit by computer whenever the procedure
appeared on the same claim form as the visit
and had the same or a close date or when
the procedure and visit were on different
claims but matched according to the ‘“re-
ferred from /referred to” provider boxes on
the claim forms. This was the most common
way these linkages were made.

In all other situations, manual linking was
done in two stages that involved comparing
printouts of data on every unlinked proce-
dure with printouts of every visit made by
the enrollee during the year (which included
diagnoses, referral information, and dates of
service). Physician reviewers did this manual
linking, and a procedure could remain “‘un-
linked.”** A combination of factors influ-
enced linking decisions: the amount of “'nat-
ural” (medical) connection between the pro-
cedure and diagnosis, identification of
referral /referring providers, and the time
spans involved. No absolute time span au- .
tomatically invalidated a link, butin practice
3 weeks was the usual outer limit for linking
procedures to visits,

** George A. Goldberg, MD, was chiefly responsible
for this activity. We also acknowledge the extensive as-
sistance of Bonnie Scott, MD (now of San Francisco,
California); Kevin F. O’Grady, MD (now of Health Data
Institute, Inc., Newport Beach, California); and Nicole
Lurie, MD (now at the University of Minnesota, Min-
neapolis); all were members of the Rand staff at the
time.



If the visit had only one diagnosis, then
linkage of a procedure to diagnosis was au-
tomatic once it had been linked to visits; this
was done by computer. If the visit had mul-
tiple diagnoses, a physician-reviewer ex-
amined a printout of all procedures assigned
to multiple-diagnosis visits and hand-
matched the procedure to one of the listed
diagnoses. Procedures could be (and were)
linked to more than one diagnosis if they
were medically related to two or more di-
agnoses specified for the visit; thus, for di-
agnosis-specific analyses, they could be
counted more than once.

Prescription drugs were typically billed on
Pharmacy MERs. However, if a physician
prescribed a medication, then information
about that prescription was to be recorded
on the Physician Outpatient MER as well.
Thus we developed a set of computer rules
that would automatically link drugs (from a
Pharmacy MER) to visits (on a Physicians’
Outpatient MER) as the first round in build-
ing complete episodes. Approximately 19
different “rules” (match types) eventually
emerged (Appendix B of Lohr et al.'®); each
was validated (medically tested) by hand-
reviewing the computer matches in a sample
of cases.

The rules differed in the “quality” of the
match between the Pharmacy MER [A] and
the Physicians” Outpatient MER [B]. Match
type 1, for instance, involved a match on
prescription date [A] and date of physician’s
service [B] plus a match on prescribing phy-
sician [A] and physician billing for a visit [B]
plus a match on NDC code of purchased
drug [A] and NDC code of the drug named
on the Outpatient MER [B]. By contrast,
match type 12 involved a match on the pre-
scription date [A] and the date of service [B]
plus or minus 2 weeks plus a match on [A]
and [B] on HIE therapeutic code (rather than
NDC code). The rules differed in the per-
centages of matches for which they ac-
counted. Match type 1, for instance, ac-
counted for 26.0% of all matches, and match
type 12 for only 0.5%.

A special rule governed the assignment of
groups of drugs used to treat specific chronic
conditions; called match type 16, it essen-
tially looked for the presence of the relevant
chronic disease during the year, whenever a
corresponding drug had been purchased.
This rule accounted for roughly 18% of all
matches for purchased drugs.

A number of filled prescriptions (7% of
the total) remained unlinked to visits after
the computerized drug-visit linkages were
accomplished. These were linked manually
insofar as was possible by physician-re-
viewers in a process similar to that used for
procedures.

Once the basic drug-visit linkage was es-
tablished, the drug was associated with a di-
agnosis. The drug-diagnosis match was done
automatically by computer if the visit had
only one diagnosis and by hand when visits
had multiple diagnoses. As with procedures,
a drug could be linked to multiple diagnosis
or could remain unlinked.

Creating Episodes of Care

Diagnosis-specific episodes of care could
then be constructed from the claims data
bases that had diagnoses assigned to visits,
procedures, and medications.tt For the
analyses presented in this report, we built
FFS episodes for year 2 for each site. No spe-
cial allowances were made for episodes that
might have started in year 1 or those that
might have continued into year 3. Because
the insurance claims files for year 2 were
complete by the time these analyses were
done, we have no reason to believe that any
visits, drugs, or other services were system-
atically missing from the data base.

The fundamental structure of an episode
is a visit (together with the services linked
to it as described above) or a series of visits

t1 Joan Keesey was the senior programmer for all
this work. We acknowledge as well the programming
assistance of Chih-Ming Fan, who did much of the file
building, and Nancy Vrotsos, who assisted with both
file building and analysis.
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(and their associated services) that “belong’”
together. Treatment history codes (THCs)}
from the claim forms plus specified time
spans between (consecutive) visits for the
same diagnosis were used to define rules for
creating episodes.

The first step was to divide the 150 di-
agnostic groupings into four diagnostic types:
acute conditions, chronic conditions, con-
ditions that could be either acute or chronic
(“either”), and well care.

The next step was to designate certain vis-
its or services as belonging to one episode
on the basis of either THC or diagnosis only;
these rules took precedence over more com-
plex episode rules. First, any diagnosis with
a THC specifically for well care was classified
as well care. That is, well-care episodes were
specified prior to applying any episode rules
to the remaining claims. Second, for certain
diagnoses (e.g., eczema, hay fever), an epi-
sode was defined on the basis of diagnosis
and time between visits, regardless of which
THCs were recorded on the claim forms.

The third step was to apply the episode
rules to all remaining visits. Different rules
(e.g., different time spans between visits or
different patterns of THCs) were specified
for chronic conditions (e.g., high blood pres-
sure), acute conditions (e.g., strep throat),
and disorders that could be either (e.g., ane-
‘mia, sinusitis, varicose veins). Appendix B
of Lohr et al.'® specifies the rules in more
detail.

The rule for chronic conditions was sim-
ple: all services for the diagnosis in question
in year 2 constituted the episode. Approxi-
mately five basic rules governed episodes of
care for acute conditions. For instance, as-
sume a person had two outpatient MERSs,
both of which carried a THC indicating an
initial acute visit for the same diagnosis. The

11 Individual codes for THCs were defined for the
following: initial acute; initial chronig; repeat acute;
chronic routine; initial flareup of chronic; well care; re-
peat flareup of chronic; acute not otherwise specified;
chronic not otherwise specified (Appendix B of Lohr et
al.ma)_
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two MERs would be linked into a single ep-
isode if the dates of service were within 14
days of each other (inclusive); they would
each form a separate episode if the dates of
service were more than 14 days apart.

Finally, about 60 basic rules could be ap-
plied to create episodes for “‘either’”” acute or
chronic conditions. For example, for a series
of THCs specifying repeat flareups of chronic
problems, two (or more) MERs with these
THCs would be linked into a single episode
if the dates of service were within 90 days
of each other and separated into two epi-
sodes if the dates of service were more than
90 days apart.

Once all possible linkages of services into
episodes of care were accomplished by com-
puter, all cases not treated by the original
rules were reviewed manually by a physi-
cian. Where needed (rarely), additional rules
to cover “exceptional” cases were developed.
These typically involved specific decisions
(implemented by computer) to “dump for
inspection” certain visits within (or outside
of) a certain time span for mandatory review
by a physician. This happened, for instance,
for “either” diagnoses in which a THC in-
dicating flareup of a chronic condition was
followed closely by a THC, for the same di-
agnosis, indicating initial acute visit: visits
within 30 days of each other were considered
the same episode; visits more than 60 days
apart were considered two episodes; and
visits 31-60 days apart were reviewed man-
ually.

Misassigned Services. In this work we en-
countered services that probably were as-
signed incorrectly to particular diagnoses;
they accounted for less than 0.5% of all pro-
cedures. In some cases, procedures, tests,
drugs injected, and drugs prescribed had
been assigned by attending physicians on the
claim forms to diagnostic categories that,
upon inspection, appeared to make no sense
medically. Other problems probably repre-
sented keypunch errors or errors produced
by the various match rules.



To reduce the problem, physician-re-
viewers examined all 150 disease profiles and
eliminated services that, from a medical
standpoint, did not belong at all. For in-
stance, x-rays of the spine and pelvis were
deleted from an episode of viral exanthems
(such as measles) and antidepressants were
removed from an episode of fever.§§

88 George A. Goldberg, MD, was responsible overall
for this task. Frank A. Sonnenberg, MD, now of Tufts—
New England Medical Center, Boston, did much of this
review and related documentation.

Episode Count File

On the basis of all of these rules and link-
ages, an episode count was developed. Iden-
tification numbers for each HIE enrollee had,
of course, been retained during this entire
process, so that the episode count essentially
enumerates and identifies all of the diag-
nosis-specific episodes of care for each in-
dividual who had been enrolled for all of
year 2. This formed the basic episode of care
data file from which work files for the var-
ious analyses were extracted.
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Chapter 4

Effect of Cost-sharing on the Probability of Episodes
of Care for Specific Diseases

The analyses in this chapter deal with
three major questions. First, was the differ-
ence in the per-person probability of any
medical contact in a year between the free
and cost-sharing plans the same for various
diagnoses? For example, did cost-sharing
have more (or less, or the same) impact on
curtailing access to care for chronic disease
as for acute illness? Was the effect the same
or different for various types of preventive
care and screening? Information on these
topics helps clarify the degree to which im-
posing or increasing levels of cost-sharing
will act in a relatively targeted or relatively
nonspecific way to control the use of health
care.

Second, were these plan and diagnosis dif-
ferences the same for the poor and the non-
poor? Third, were they the same for children
and adults? For instance, did cost-sharing
lower medical contact rates for poor but not
well-to-do children, or did it affect care
seeking equivalently across ages or income
groups? More information on these questions
would help to settle nagging problems of
whether cost-sharing, even the income-re-
lated levels imposed by the HIE plans, might
have differentially affected certain popula-
tion groups, especially the disadvantaged.

Background

Earlier HIE findings showed a significantly
lower rate of use of ambulatory care by per-
sons on various cost-sharing plans, com-
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pared with those having free care. On the
average, both adults and children who faced
cost-sharing had about one-third fewer visits
and ambulatory episodes of care than did
those who had free care.?

Other analyses demonstrated a respon-
siveness to plan across three major groupings
of care; compared with individuals on the
free plan, persons on the cost-sharing plans
had about 34% fewer episodes of acute care,
26% fewer episodes of foreseeable chronic
care, and 23% fewer episodes of well care.?
Raising the level of cost-sharing also lowered
the demand for and expenditures on am-
bulatory mental health services.” For in-
stance, the probability of any use of ambu-
latory mental health care was cut 50% from
the free care plan to a plan with high cost-
sharing. Cost-sharing significantly decreased
the use of emergency room (ER) care, more
so for less urgent problems.® Finally, persons
assigned to the cost-sharing plans were about
one-third less likely to visit a physician for
minor symptoms, although they sought care
for serious symptoms at nearly the same rate
as persons on the free plan.”

Other than in the ER and mental health
contexts, these analyses did not examine
whether the impact of cost-sharing was the
same for all types of outpatient care defined
at the level of specific diagnoses. In partic-
ular, we did not know whether the likelihood
of medical contact (i.e., the probability of at
least one episode of care in a year) would
differ between the free and cost-sharing



plans in the same way for more narrowly
defined ambulatory complaints and disor-
ders. Further, we wished to know whether
the cost-sharing effects would be the same
for conditions occurring in both adults and
children. In addition, when we disaggregated
to the level of specific diagnosis, we wanted
to determine whether the cost-sharing effects
were the same for the poor and the nonpoor,
because some of the previous studies, con-
ducted at a higher level of aggregation, sug-
gested that they were (conditional on the
lower cost-sharing for the poor).!¢”

Finally, previous analyses in both children
and adults indicated that having free care
was not uniformly associated with improved
health status. Free care improved vision (for
those with poor vision at entry) and reduced
blood pressure for the average adult; the lat-
ter lowered the risk of premature death
among those at high risk (judged according
to an index that combined the effects of
blood pressure levels, cholesterol levels, and
smoking behaviors).***” Both the vision and
blood pressure effects appeared to be con-
centrated among the poor. Analyses for chil-
dren showed no measurable benefit at the
end of the study for several health status
measures for the average child or for those
of low income, except for a possible bene-
ficial effect (statistically insignificant but
possibly clinically important) for poor chil-
dren in reducing levels of iron deficiency
anemia'® or improving hearing.'! Further,
there was no benefit of free care for persons
of higher socioeconomic status who reported
suffering one of a set of serious symptoms
at the start of the HIE, but free care did bring
improvement to persons of lower economic
standing with equivalent types of symp-
toms.”

Methods

Observed Probabilities of an
Episode of Care

These analyses proceeded in three basic
steps. First, using the episode count file we

calculated the observed percentages of poor
and nonpoor adults and children who had
had at least one episode of care in year 2.
We then narrowed the focus to those diag-
nostic categories in which at least 2% of the
subsample of interest had had an episode of
care. For these categories, we determined
which age and income groups experienced
a statistically significant effect of cost-sharing
(P < 0.05, two-tailed t-test of differences in
independent samples). To account for the
problem of multiple comparisons within a
group, we also defined statistically significant
differences with an appropriate correction (a
modified Bonferroni test).* This correction is
quite conservative and may have low statis-
tical power,* so significant differences are
shown at P < 0.10 (two-tailed test).

Predicted Probabilities of an
Episode of Care

Second, we selected 14 frequently occur-
ring diagnostic categories for analyses with
regression methods. This allowed more pre-
cise estimates than examination of the ob-
served percentages by controlling statistically
for site differences, for any, even small, initial
differences between plans in age and sex
distributions, and for a global measure of
health status, the General Health Ratings
Index.”® These 14 disease categories were
chosen to represent a broad spectrum of the
reasons for which members of a general
population seek medical care. They had rea-
sonable prevalence rates.

Logistic regression techniques were used.”!
The dependent variable was the probability
that each individual would have an episode

* The Bonferroni test calculates a “corrected” prob-
ability level by dividing the nominal P value of interest
(e-g., 0.05) by the total number of comparisons (n). The
modified test calculates a corrected probability level for
each t-statistic; the procedure is to rank order each -
statistic of interest (e.g., all those >1.96) from highest
to lowest and divide the nominal P value for the first ¢-
statistic by n, that for second t-statistic by n-1, that for
the third by n-2, and so on to n-k, stopping when the
next t-statistic fails to reach significance according to
the calculated value.*®
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TaBLE 4.1.  Names and Definitions of Variables in Diagnosis-specific Logistic Regressions
Variable Definition

Cost An indicator variable equal to 1 if the participant was assigned to one of the cost-sharing plans.

Low An indicator variable indicating that the person belonged to a poor (fow-income) family. Poor
was defined as being at or below the 33rd percentile of the distribution of an income variable
that was adjusted for family size and composition and for site.

Adult An indicator variable for participants 14 years of age or older.

Age The age of the participant at the start of his or her second year of enrollment.

Age-squared The square of age.

Male An indicator variable equal to 1 if the participant was male (0 if female).

White An indicator variable equal to 1 if the participant was white (0 if nonwhite).

GHRI General Health Ratings Index measured at enrollment. GHRI is a favorably scored 22-item scale
for adults (7-item scale for children, completed by parents) that is transformed to a 0-100
scale; higher scores represent a better self-rating of one’s health.

Seattle An indicator variable for participants in the Seattle, Washington site.

Fitchburg An indicator variable for participants in the Fitchburg, Massachusetts site.

Franklin An indicator variable for participants in the Franklin County, Massachusetts site.

Charleston An indicator variable for participants in the Charleston, South Carolina site.

Georgetown An indicator variable for participants in the Georgetown County, South Carolina site.

Note: For interaction terms and quantitative data on individual regressions, see Appendix D of Lohr et al.!®®

of care for a particular diagnosis at least once
in year 2. Important explanatory variables
were insurance plan and income level; other
covariates included age, sex, race, health
status, and site.

Numerous models using a large set of
variables and different specifications of in-
teractions with cost-sharing were tried.{ Ta-
ble 4.1 presents the final set of main vari-
ables; Appendix D in Lohr et al.’®® gives data
on the 14 separate logistic regressions (coef-
ficients, standard errors, and t-statistics).

Third, we used the coefficients from the
logistic regressions presented in the Appen-
dix to predict the probability of medical con-
tact for specific diagnoses for the ““average”

T Logistic regression is used to explain the variance
in the log odds of the dependent variable, where log
odds js defined as log (P/1-P), where P is the probability
of, in this case, a diagnosis-specific episode of care. Thus
the basic model for these analyses (and those in Chapter
S)waslog (P/1-P)=a+ Bx;+ . . . + Baxa, + error,
where P is the probability that the individual had one
episode of care in year 2, and x;-x, are the explanatory
variables (age, sex, race, site, health status, income, and
insurance plan) shown in Table 4.1. The estimated
probability can equivalently be defined as P = 1 /(14+e7®),
where Disa+byx; + . . . b.x.. Wedid all exploratory
modeling using ordinary least squares methods. Findings
and inferences about explanatory variables did not differ
meaningfully between OLS and logistic approaches.
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person in four age and income subgroups
(e-g., a nonpoor adult on the free plan or a
poor child on the cost-sharing plan who
otherwise represented the average person).
Specifically, we predicted the probability of
an episode of care for each child or adult,
using each individual’s own values for the
explanatory variables and the logit coeffi-
cients. These predictions were made assum-
ing (1) that the individual was on a cost-
sharing plan and (2) that he or she was on
the free plan. To produce the values reported
later in this chapter, we took the mean of
these predicted probabilities based on indi-
vidual data. We computed t-tests of differ-
ences between the predicted mean proba-
bility of use for adults or children on the free
plan and adults or children on the cost-shar-
ing plans, using the standard errors of the
estimated means.}

Results

In analyzing and discussing these data, we
comment on statistical significance, trends
across diseases, and possible clinical signif-

1 We thank Willard G. Manning, PhD, of Rand for

assistance in developing the software to estimate pre-
dicted standard errors for the logistic regression analyses.



icance. The latter is important because the
number of people with any one disease is
small; thus even large differences may not
be statistically significant, but overall the
patterns may have some important impli-
cations for access to care for chronic and
acute illness and for well care. We believe
that the diagnostic categories in the trend
analysis represent such a wide spectrum of
diseases that they are sufficiently indepen-
dent to warrant the analysis and associated
interpretations.

Effect of Cost-sharing on Medical Contact:
Observed Probabilities

Although we defined 150 different diag-
nostic groups, not all were observed in our
population in year 2. Diagnostic categories
for which care was sought in year 2 num-
bered 97 for poor adults, 118 for nonpoor
adults, 48 for poor children, and 64 for non-
poor children (Table 4.2). Even among di-
agnostic groups for which HIE participants
got care, many appeared only infrequently,
so we restricted our first (nonregression)

analyses to ““common”’ conditions for which
at least 2% of the age and income group had
an episode of care (row 2, Table 4.2). De-
tailed tables in Appendix C of Lohr et al.!®
show the percentages of individuals on the
free and cost-sharing plans with an episode
of care in year 2, for all diagnostic groups
meeting this 2% threshold.

Being on a cost-sharing plan was asso-
ciated with lower likelihood of care for adults
and children across a wide disease spectrum;
evidently, the lower use of ambulatory care
seen in the aggregate’? occurred across the
board. For example (row 3, Table 4.2), for
both poor and nonpoor adults on cost-shar-
ing plans, about 90% of the diagnostic cat-
egories had lower rates of medical contact.
All of the 20 common diagnostic categories
for which poor children obtained care
showed lower percentages with cost-sharing,
although this was true for only about two-
thirds of the 30 conditions for which non-
poor children received care.

Statistically significant differences be-
tween the free and cost-sharing plans (row
4, Table 4.2) were observed mainly for poor

TaBLE 4.2. Number and Percentage of Common Diagnostic Groups for Which
Care Secking Was Observed to Be Lower on Cost-Sharing Plans
Adults Children
Comparison of Care Seeking
Rates on Free and Poor Nonpoor Poor Nonpoor
Cost-sharing Plans (N=1,322) (N =2,374) (N = 822) (N =1,036)
Number of diagnostic groups
for which participants
sought care in year 2 97 118 48 64
Number of diagnostic groups
for which >2% of
participants sought care 39 45 20 30

Percentages of diagnostic groups for which care seeking was lower on the cost-sharing plans®

Care seeking lower 87%
Care seeking significantly
lower® 36%

Care seeking significantly
lower, after multiple
comparisons correction® 18%

91% 100% 67%
40% 70% 3%
9% 25% 0%

“ Percentages of the number of diagnostic groups shown in row 2. For diagnosis-specific data, see Appendix C

of Lohr et al. 1%
b P < 0.05, two-tailed ¢-test.

¥ P <0.10, two-tailed t-test, multiple comparisons correction.
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children. The data indicate that for 14 of the
20 diagnostic categories (70%) for which 2%
or more of poor children sought care, such
medical contact was significantly lower
among those on cost-sharing plans. This is
in marked contrast to the pattern for nonpoor
children (1 of 30 diagnostic categories). For
adults, both income groups demonstrated
significant differences, but for proportionally
fewer diagnostic categories than for poor
children. '

After applying the multiple comparisons
correction (row 5, Table 4.2), we determined
that cost-sharing had no measurable effect
on care seeking for any diagnosis among
nonpoor children, but it still significantly de-
terred use for one-quarter of the diagnostic
groups for poor children. The effect of cost-
sharing on adults was intermediate between

the values for poor and nonpoor children
and differed less by income than did the val-
ues for children.

From these data on the actual observed
probabilities that an individual would obtain
medical care for specific diagnostic catego-
ries, we inferred that the greatest likelihood
of a cost-sharing effect occurred for poor
children and the lowest for nonpoor chil-
dren. Adults seemingly were affected less -
than children, and to a similar degree across
income groups.

Cost-sharing decreased the likelihood of
medical contact for most chronic conditions
studied in these exploratory analyses, but
generally to a lesser degree than for the acute
or preventive categories that we examined.
Tables 4.3 and 4.4 list, for adults and chil-
dren, respectively, the diagnostic categories

TaBLE 4.3.  Summary of Diagnostic Groups With Significantly Lower Observed Probabilities of an
Episode of Care for Adults on Cost-sharing Plan, by Income Group
Poor Adults Nonpoor Adults
Hay fever

Anxiety neurosis®
Chronic sinusitis®

Vision examinations®
General medical examination®
Pre- and postnatal care

Acute pharyngitis

Chest pain
Abdominal pain®

Skin rashes and other skin diseases”

Vaginitis or cervicitis

Bursitis and fibrositis
Lacerations, contusions, and abrasions®

Other signs and symptoms

Obesity

Peripheral neuropathy, neuritis, and sciatica
General medical examination®
Influenza

Chest pain
Abdominal pain®

Acne

Nonfungal skin infections

Skin rashes and other skin diseases*
Vaginitis or cervicitis

Urinary tract infection

Degenerative joint disease

Disc displacement or derangement

Low back pain diseases and syndromes”

Lacerations, contusions, and abrasions
Fractures
Other gastrointestinal disease

Other injuries and adverse effects

Note: All diagnostic groups shown had significantly (P < 0.05) lower “observed” probabilities with cost-sharing,
* The effect was significant at P < 0.10, two-tailed test, even with multiple comparisons corrections. See Appendix

C, Tables C.3-C.6, of Lohr et al.!® for details.
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TABLE 4.4.

Summary of Diagnostic Groups With Significantly Lower Observed Probabilities of an

Episode of Care for Children on Cost-sharing Plans, by Income Group

Poor Children

Nonpoor Children

Vision examination

General medical examination®

Otitis media, not otherwise specified
Otitis media, acute

Influenza

Acute upper respiratory infection (URI)*
Acute pharyngitis

Streptococcal sore throat®

Acute bronchitis

Diarrhea and gastroenteritis

Skin rashes and other skin diseases
Acute sprains and strains
Lacerations, contusions, and abrasions®

Other injuries and adverse effects”

Acute upper respiratory infection (URI)

Note: All diagnostic groups shown had significantly (P < 0.05) lower “observed” probabilities with cost-sharing.
¢ The effect was significant at P < 0.10, two-tailed test, even with multiple comparisons correction. See Appendix

C, Tables C.9-C.12, of Lohr et al.’® for details.

for which cost-sharing had a statistically sig-
nificant deterrent effect on care seeking. The
highlighted categories were significant even
after the multiple comparisons correction
was applied.

Effect of Cost-Sharing on Medical Contact:
Regression Analyses and Predicted
Probabilities

The inferences about the effects of cost-
sharing on subgroups defined by age or in-
come, which are based on observed proba-
bilities, may be erroneous. Because the sam-
ple is not perfectly balanced by plan, other
factors, such as health status or geographic
location, wh