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PREFACE

This report presents experimental results from a study of the health
status of adults who participated in the fee-for-service portion of the
Rand Health Insurance Experiment (HIE). The HIE was a large-scale,
controlled trial in health care financing that ran in the field from
November 1974 through January 1982. The project, which began in
1971 with a research grant from the Office of Economic Opportunity,
has been funded since 1973 under a grant from the Office of the Assis-
tant Secretary for Planning and Evaluation, U.S. Department of
Health, Education, and Welfare (now Health and Human Services).

The original design of the experiment was described in “A Design
for a Health Insurance Experiment,” Inquiry, March 1974, by Joseph
P. Newhouse, an article that is also available from Rand as
R-965-1-OEQ. More recently, the experiment’s design was summar-
ized in “Some Interim Results from a Controlled Trial of Cost Sharing
in Health Insurance,” The New England Journal of Medicine, Vol. 305,
December 17, 1981, pp. 1501-1507, by Joseph P. Newhouse et al. (also
available from Rand as R-2847-HHS). The initial results on the
effects of cost sharing on health were reported in “Does Free Care
Improve Health?: Results from a Randomized Controlled Trial,” New
England Journal of Medicine, Vol. 309, December 8, 1983,
pp. 1426-1434 (also available from Rand as R-3055-HHS).

An earlier version of the present report appeared in the October 11,
1985, issue of the Journal of the American Medical Association. The
report contains two appendixes describing the main analyses in some
detail and presents other results that for reasons of space were not
included in the article.

Note: The earlier version of this report appeared as an article in the October 11,
1985, iasue of the Journal of the American Medical Association, Vol. 254, pp. 1926-1931,
Copyright © 1985, American Medical Association.






SUMMARY

SAMPLE AND INSURANCE PLANS

The Rand Health Insurance Experiment (HIE) was carried out to
answer the question (among others), “Does free medical care lead to
better health than insurance plans that require the patient to shoulder
part of the cost?” It ran from November 1974 through January 1982
in six sites (Dafyton, Ohio; Seattle, Washington; Fitchburg and Frank-
lin County, Massachusetts; and Charleston and Georgetown County,
South Carolina). Altogether, 3,958 adults between the ages of 14 and
61 were enrolled; they were free of disability serious enough to have
made them eligible for the Medicare program.

Families were randomly assigned to one of several insurance plans
for three (70 percent) or five years. One plan provided free care; the
others required that enrollees pay a share of their health care bills. All
plans covered ambulatory and hospital care, preventive services, most
dental services other than orthodontia, psychiatric care, and psycholog-
ical services, and drugs.

DEFINITION OF HYPERTENSION

Of the 10 health measures initially analyzed for adults, free care
brought improvements only in corrected vision and blood pressure.
Because of the importance of blood pressure control, we examine here
a clinically defined group of hypertensives to see how cost sharing
affected the actions of patients and physicians. By design, only 60 per-
cent of participants were given a screening examination at entry, so we
used questionnaire responses and insurance claims experience to sup-
plement blood pressure measurements at entry and exit in defining
hypertension. Because the proportion of hypertensives was the same
on each plan, as was the average entry values of those defined on the
basis of claims, we do not think that ascertainment bias is large.

PLAN OF ANALYSIS

We examined exit values by insurance status, adjusting for initial
value, age, sex, race, location, and other explanatory variables. We also
tried to ascertain where in the steps leading to blood pressure control
(awareness, treatment, compliance) the difference between plans arose.
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Finally, we developed a set of quality-of-care criteria and examined
plan differences in terms of percentage of compliance.

RESULTS

For the clinically defined hypertensives, blood pressure levels with
free care were significantly lower (1.9 mm Hg), with larger differences
for low-income hypertensives than for high-income ones (3.5 compared
with 1.1 mm Hg); differences between blacks and whites were similar.
The better results with free care came about because of better detec-
tion of hypertensives not under care at the start of the study. The
major difference was in two groups: the small group who never visited
a physician, and the larger group who had visited a physician but
whose high blood pressure had not been diagnosed. Those under care
at exit did slightly better with cost sharing than those with free care.
Free care led to higher compliance by hypertensives with diet and
smoking recommendations and higher use of medication by those who
needed it.

CONCLUSION

The 2 mm Hg better control of diastolic blood pressure is an impor-
tant benefit of free care. Our analyses support the explanation that
the additional visits associated with free care led to better case finding
of hypertension. There is no evidence of unnecessary treatment, since
the percentage of total hypertensives (under treatment or unaware and
uncontrolled) is the same for all plans. For those under care, treat-
ment and results were similar for all plans.

On the other hand, compliance with many quality-of-care criteria
was low, even with free care. Although free care helped to control
hypertension, giving free care to everyone is an expensive and indirect
way to help a few. A simple screening exam, followed by notification
of the subject’s personal physician, accounted for more than half the
gain under the free-care plan at only a small fraction of the cost of giv-
ing free care to all.
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I. INTRODUCTION

Hypertension is a common disease related to increased risk of
stroke, heart attack, and premature death (Shurtleff, 1974; Keys, 1980).
Because reducing the blood pressure of hypertensives is effective in
reducing or delaying these events (V. A. Study Group, 1970; HDFP,
1979; Australian Committee, 1980), a major goal of medicine over the
last two decades has been to bring high blood pressure under control.

Recently, we completed the Rand Health Insurance Experiment
(HIE), a randomized controlled trial of cost sharing in a general U.S.
population. Persons fully covered for medical services spent about 40
percent more than did similar persons enrolled in cost-sharing
insurance plans (Newhouse et al., 1981). The effects of cost sharing on
health were less striking. Of the 10 health measures initially analyzed
for adults, free care brought an improvement for only two: corrected
vision and blood pressure (Brook et al., 1983). Although we reported
the effect of plan on blood pressure, we did not know how the blood
pressure reduction was achieved. In other words, we have previously
treated the process of care for hypertensives as a black box; we here
examine the clinically defined group of hypertensives in detail to assess
how cost sharing affected the actions of patients and physicians. We
report on outcomes for subgroups of hypertensives and the effects of
cost sharing on the process and quality of care received by hypertensive
patients.



II. METHODS

SAMPLE AND INSURANCE PLANS

The HIE ran from November 1974 through January 1982. It
enrolled 3,958 adults (aged 14-61) who belonged to 2,005 families; 70
percent participated for three years and 30 percent for five years.
(These numbers do not include children or a group of families in a
prepaid group practice.) Families lived in one of six sites: Seattle,
Washington; Dayton, Ohio; Fitchburg or Franklin County, Mas-
sachusetts; and Charleston or Georgetown County, South Carolina.
Except for intentional differences, they were representative of the gen-
eral population where they lived. Families were assigned to one of 14
experimental insurance plans by a random-sampling technique that
made the distribution of family characteristics as similar as possible
among plans. The plans varied in cost-sharing arrangements, although
each permitted a free choice of provider in the fee-for-service system.
All plans covered ambulatory and hospital care, preventive services,
most dental services, psychiatric and psychological services, and
prescription drugs (Newhouse et al., 1981).

In this report, the 14 insurance plans are grouped into four
categories, one providing free care, the other three requiring cost shar-
ing. In the free plan, the family received all services without charge; in
the individual-deductible plan, the family paid 95 percent of the cost of
each outpatient service up to a maximum out-of-pocket expenditure of
$150 for each person per year, and all outpatient care beyond that
amount, as well as all inpatient care, was free; in the intermediate
coinsurance plans, the family paid 25 or 50 percent of all its health
bills each year, inpatient and outpatient; and in the catastrophic cover-
age plans, the family paid for 95 percent of all its health bills. The
coinsurance plans limited cost sharing to a maximum of $1,000 per
year per family, with reduced amounts for low-income families. Else-
where we describe the sample and insurance plans and benefits in more
detail (Newhouse et al., 1981; Brook et al., 1983). In this report, we
usually combine all nonfree plans into one “cost-sharing” plan because
the differences found in health status among the cost-sharing plans
were small.



DEFINITION OF HYPERTENSION

We used two instruments to measure hypertension measured in the
HIE: a self-administered medical history questionnaire (MHQ) that
included questions about hypertension and its effects, and a
comprehensive screening examination that included blood pressure
measurements, which were repeated after rest for those with a high
first reading. All participants were given the MHQ at enrollment in
and at exit from the experiment. By design, the screening examination
was given to a random 60 percent at enrollment and to the entire sam-
ple at exit. The personal physicians of those taking the screening
exam were notified of the exam results. (See Brook et al.,, 1983, for
more detail on health status measurement.)

Because the HIE had limited resources to study the effects of
insurance on all aspects of participants’ health, we did not collect the
separated blood pressure measurements necessary for a definitive diag-
nosis of hypertension. We chose a liberal definition of hypertension
(i.e., a low threshold) to avoid false negative findings (blood pressure
levels vary from day to day, so some hypertensives may not have high
levels on the day of the screening exam). Information from the MHQ
was used to resolve questionable cases.

Thus, participants were called hypertensive at enrollment if they

1. Reported taking antihypertensive drugs.

2. Had a repeat systolic blood pressure = 160 or diastolic blood
pressure = 95 at the examination.

3. Had a repeat systolic blood pressure = 140 or diastolic = 90
and reported that their doctor had previously told them that
they had hypertension.

4. Reported that a physician had told them more than once that
they had hypertension and either were assigned to miss the
examination or had systolic blood pressure = 130 or diastolic
blood pressure = 80.

Others were called hypertensive at exit from the HIE if they met cri-
teria 1, 2, or 3 at exit, or if

5. They had both repeat enrollment and exit systolic blood pres-
sure = 140 or diastolic = 90.

6. A physician had reported hypertension on an insurance claim
form and the participants reported they had been diagnosed as
hypertensive, or the physician had reported hypertension on
two or more insurance claim forms.



Strictly speaking, inclusion of criteria in the definition of hyperten-
sion that depend on data collected during or at the end of the experi-
ment introduces potential biases when analyzing the effect of insurance
plan on blood pressure control. If, indeed, more persons on the free
plan are labeled as hypertensive because of more physician visits or
more use of antihypertensive drugs, then comparisons of outcomes as a
function of plan based on these definitions will be biased because the
additional hypertensives so labeled might have a milder disease.
Excluding hypertensives we could not identify at enrollment, however,
risks missing genuine plan effects because of inadequate sample size.
In this report, we had two options: We could use the unbiased group
{(who were defined as hypertensive at enrollment into the experiment),
or we could test for bias in the total hypertensive group (using all cri-
teria) to determine if the percentage of hypertensives was greater on
the free than on the cost-sharing plans. This latter test was done and
the prevalence of hypertension was similar (Table 1, last column).
Indeed, the percentage of hypertensives identified at exit was smaller
on the free plan (Table 1), and their mean entry diastolic blood pres-
sure levels were higher than those identified at exit on the cost-sharing
plans. If labeling bias were important, one would expect more hyper-
tensives at exit with lower entry levels on the free plan. We conclude
that labeling bias cannot be large and use the total hypertensive group
throughout this report.

METHODS OF ANALYSIS

Our analyses have three main goals: to examine the influence of
insurance plan on exit blood pressure levels, controlling for entry levels
and other differences between plans; to see where, in the chain of blood
pressure control, differences arise; and to describe differences between
plans in the quality of care obtained. We employ regression methods
to adjust blood pressure at exit to control for insurance plan differ-
ences in blood pressure at entry, and for age, sex, race, location, and
other explanatory variables. In the report, we give estimated average
adjusted blood pressure for each insurance plan, overall and for certain
subgroups: hypertensives, relatively high-income and low-income fami-
lies, and blacks and whites. Results based on raw exit blood pressure
are similar but less precise. A “low” income was one in the lowest
one-fifth (a mean of $7,300 for a family of four in 1982 dollars), a
“high” income was one in the highest two-fifths of the study (a mean
of $40,000).



To determine how insurance plan affected blood pressure, we per-
formed a series of sequential or tree analyses (e.g., did the patient visit
a physician; if yes, was the patient diagnosed as hypertensive; if yes,
was the patient under care at exit) by plan. At each step in the
sequence, we tested for differences in the proportions dropping out
(answering no) using chi-squared techniques. We also divided the
overall difference in blood pressure between plans into the parts due to
the subgroup answering no at each step. This division shows how
insurance plans caused the medical process of caring for hypertensives
to differ. Details of the regression and tree analysis methods are
reported in Appendixes A and B.

Finally, we developed a set of quality-of-care criteria by reviewing
the hypertension literature and existing sets of criteria (both outcome
and process). Where appropriate, the criteria are branched and applied
to a subset of the hypertensive population (e.g., those on a specific
medication). We performed a t-test of plan differences in proportions
complying with criteria and report statistical differences where p <
0.10.

Our results below are based on the 3,495 people who completed the
experiment and took the exit screening examination. We analyzed
data from the 463 adults who left the experiment early to see whether
their departure might have affected the results. Analyses reported else-
where show that differences by plan should not be affected, primarily
because the 82 (of 463) adults who did not complete the experiment
because of death or other health reasons were distributed proportiona-
tely across the plans (Brook et al., 1984).



III. RESULTS

PREVALENCE OF HYPERTENSION BY PLAN

Of the 3,495 adults who exited the study normally, 14 percent met at
least one criterion for being labeled as hypertensive at enrollment, and
an additional 11 percent met one or more criteria at exit (Table 1).
The prevalence of 24.5 percent includes some false positives because we
necessarily included some people whose blood pressure was temporarily
high on the day of the screening examination. Prevalence of hyperten-
sien (using all criteria) did not vary by plan (p = 0.9). Average entry
diastolic blood pressure was insignificantly lower on the free plan than
on the cost-sharing plans for those defined at entry, and insignificantly
higher for those defined at exit. At entrance to the HIE, the hyperten-
sive population was older (mean age 44 compared with 34) but similar
in gender, income, and race to the entire HIE population. About half
had previously diagnosed hypertension and 21 percent were on hyper-
tensive agents at that time.

Table 1

PREVALENCE OF HYPERTENSION IN ADULTS 14 AND
OLDER WHO COMPLETED THE EXPERIMENT,
BY DEFINITION USED AND BY PLAN

Hypertensive at Exit Only?®

Hyper- Total
tensive at Uncon- Hyper-
Enrollment Controlled trolled tensive
Plan Total (Percent) (Percent) (Percent) (Percent)
Free plan 1,191 14.2 3.8 6.7 24.7
Cost-sharing plans
Individual
deductible 755 13.5 2.1 9.3 24.9
Intermediate 917 13.0 3.3 7.3 23.6
Catastrophic 632 13.3 3.0 8.7 25.0
Total percent 100 13.6 3.1 7.8 24.5
Total number 3,495 474 110 272 856

4ncludes mainly people who were not assigned to the screening examination
at enrollment.



EFFECTS OF INSURANCE PLAN ON BLOOD PRESSURE
LEVELS AT EXIT

For the average adult, diastolic blood pressure levels at the end of
the experiment were significantly lower with free care than with cost
sharing (Table 2). (Results differ slightly from those previously
reported (Brook et al., 1983) because data on 263 additional people
were included in the present study, and the second or repeat blood
pressure measurement was analyzed instead of the first.)

Plan effects on diastolic blood pressure for the hypertensive group
are twice those for the entire HIE population, and three times those for
nonhypertensives. These differences are evidence that our definition of
hypertension is reasonable. Because the plans were balanced at enroll-
ment, raw differences between plans are similar to the differences
adjusted as described above under “Methods of Analysis.” Individual
systolic and diastolic blood pressures are highly correlated, so the sys-
tolic blood pressure results by plan are similar to the diastolic results
but not statistically significant.

Table 2

ADJUSTED AND RAW EXIT VALUES FOR AVERAGE AND
HYPERTENSIVE ADULTS, BY PLAN

Diastolic Blood Pressure Systolic Blood Pressure

Average Hypertensive  Average Hypertensive

Plan N=3,495 N=856 N=3,495 N=856
Cost-sharing plans
Catastrophic 78.9 91.2 122.6 140.5
Individual
deductible 78.9 90.7 122.6 139.7
Intermediate 78.6 90.1 120.9 136.7
Total 78.8 90.6 122.0 138.9
Free plan 77.9 88.7 121.3 137.1
Adjusted mean
difference® —-0.9 -1.9 -0.7 -18
Confidence (-1.6,—0.2)° (-3.5,—0.3)° (-1.6,0.2) (—4.5,0.6)
interval® t=—2.58 t=-238 t=-151 t=-149
Raw mean difference? -1.0 -1.7 -04 -1.0

Confidence interval®  (-1.9,-0.1)° (—3.5,~0.1)° (-1.6,0.8) (-3.7,1.7)

*Free minus total cost sharing.
b95-percent confidence interval for difference.
“Significant (p < 0.05).




Plan effects on exit blood pressures follow the pattern of the differ-
ences in medical spending by plan reported earlier (Newhouse et al.,
1981). (Differences in spending by plan on hypertension are a small
fraction of differences in spending by all persons on all diseases.) The
major difference in exit blood pressure levels is between free care and
the cost-sharing plans. The differences among the cost-sharing group
of plans are small, but the people on the plan with the lowest overall
spending level (catastrophic) did have the highest blood pressure levels
at exit.

SUBGROUPS OF HYPERTENSIVES

The plan differences in blood pressure were largest in the group of
low-income hypertensives. The low-income hypertensives on the free
plan had exit diastolic blood pressures 3.5 mm Hg lower than those on
pay plans (Table 3). For high-income hypertensives, the difference of 1
mm Hg was not significant. However, the effects of plan on diastolic
exit levels did not differ by race, even though the blacks in this study
were poorer on average and had higher blood pressure than the whites
(Table 3).

Table 3

DIFFERENCES BETWEEN FREE AND COST-SHARING PLANS IN
ADJUSTED EXIT VALUES FOR BLOOD PRESSURE IN THE
HYPERTENSIVE GROUP, BY INCOME AND BY RACE

Income Group? Race
Blood
Pressure Low High Black White
Diastolic —3.5° -1.1 -2.1 -1.8
(—6.5,-0.5) (-3.3,1.1) (~6.1,1.9) (—-3.5,—0.1)
Systolic —-2.2 ~1.6 —2.2 -1.6

(—6.4,2.0) (-5.0,1.8) (-7.3,2.9) (—-4.41.2)

*Low-income persons are the bottom 20 percent and high-income
persons the top 40 percent of the income distribution.

YA negative value means that blood pressure in free plan hyperten-
sives is lower.

°95-percent confidence limits.




TREE ANALYSIS

Hypertensives on the free plan had adjusted diastolic blood pressure
levels 1.9 mm Hg lower (1.67 mm Hg in unadjusted values) than those
for hypertensives on the cost-sharing plans. To examine how this
result occurred, we decomposed the effect by looking down the tree of
events involved in hypertension control: hypertensive awareness,
treatment, and control (see Fig. 1). Figure 1 shows numbers of and
average exit diastolic blood pressure for all hypertensives on each plan
and for the four subgroups defined as those who answered “no” to one
of the three questions in the figure, or those under care at exit (i.e.,
having a visit for hypertension in the year preceding exit). Initially,
294 (34 percent) of the 856 hypertensives were on the free plan (the
same percentage as were in that plan in the study overall). Over the
course of the study, 42 of the 856 never visited a physician, and five of
these 42 were on the free-care plan—significantly fewer than expected.
Despite its small size, the group with no visits accounted for one-third
(0.56/1.67) of the differential in exit blood pressure found between the
free and pay plans, with those who made no visits on the pay plans
having an average exit diastolic blood pressure of 96.4 mm Hg, nearly
12 mm Hg higher than those on the free plan.

Of those with a physician visit, a larger percentage on the cost-
sharing plans were never diagnosed as hypertensive. This feature of
free care accounted for most of the overall difference (1.47 of 1.67 net
change) in blood pressure control between the plans at the end of the
study. Those on the free plan who saw a physician but were not diag-
nosed as hypertensive had exit blood pressure levels 4 mm Hg lower
than the corresponding group on the cost-sharing plans. At all the
intermediate branches leaving the tree, free plan exit levels are lower
than in the corresponding cost-sharing groups. The low values for
these untreated people imply that most of the people leaving the tree
on the free plan are false positives, whose blood pressure was tem-
porarily high at the entry screening examination. Among those drop-
ping out of the tree on the cost-sharing plan, however, are many true
hypertensives. Thus the care provided to enrollees on the free-care
plan discriminated better between those temporarily or consistently
hypertensive. This discrimination could be a by-product of the addi-
tional physician contact preduced by free care.

Most of the people diagnosed as hypertensive were under care at
exit. There was little difference in the proportion of those with a diag-
nosis of hypertension who were under care, but the blood pressure lev-
els of those not under care in the cost-sharing plan were higher. The
cumulative effect of all exits from the tree was to leave a somewhat
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higher proportion of hypertensives on the free plan under care (46 per-
cent compared with 39 percent, p = 0.06). For those hypertensives suc-
cessfully completing the tree, control was somewhat worse on the free
plan, perhaps because the additional hypertensive patients—who might
not have had visits or a hypertensive diagnosis under cost sharing—
were either less compliant or more difficult for physiological reasons to
control. Thus, the hypertensive plan effect was derived not from better
control of those under care but rather from the treatment of hyperten-
sives who at the beginning of the study were not under therapy.

QUALITY OF CARE

For each person defined as hypertensive, we determined whether
they satisfied, if applicable, 30 process or outcome criteria. To ensure
that we did not apply the criteria to people who were not hypertensive,
we used a tighter definition in evaluating quality of care than in the
rest of the study. Here, we omit the 96 persons who were defined as
hypertensive only because (a) they had been told by a doctor more
than once that they had high blood pressure, or a doctor had at some
time prescribed medications for high blood pressure (but the people
were not now taking them), plus (b) their systolic blood pressure at
enrollment was missing or between 130 and 140, or their diastolic read-
ing was missing or between 80 and 90.

Table 4 presents, for each of the 30 quality-of-care criteria, the
number of people for whom the criterion is applicable and the percent-
age who satisfied each criterion for the free and cost-sharing plans.
Significant differences are noted. As seen in the table, hypertensives
with free care received better quality of care on the whoie than their
counterparts on the cost-sharing plans. For example, as a measure of
outcome, a significantly higher percentage of persons on the free plan
than on the cost-sharing plans had controlled blood pressure at exit
(less than 140/90, 43 compared with 37 percent, respectively, p < 0.10;
less than 160/95, 65 compared with 56 percent, respectively, p < 0.05).
This finding is based on all hypertensives, both treated and untreated.

As for process, the percentage of patients who reported following
recommended habits was higher on the free plan. For example, a signi-
ficantly higher percentage of free plan hypertensives followed their
low-salt diet. In addition, although more persons on the cost-sharing
than on the free plan who smoked at enrollment were told by a doctor
to stop smoking, the advice was more often heeded among those on the
free plan. Although not all smoking cessation can be attributed to
physician advice, it is still noteworthy that 25 persons on the free plan
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Table 4

PERCENTAGE OF HYPERTENSIVES SATISFYING
QUALITY-OF-CARE CRITERIA

Percent Compliant
and Denominator?

Free Cost-Sharing
Criterion Plan Plans®
Patient Outcomes

The enrollee’s systolic blood pressure is less than 140 42.9 36.5+
mm Hg and his diastolic blood pressure is less than 90 (259) (501)
mm Hg at exit screening examination.
The enrollee’s systolic blood pressure is less than 160 64.9 56.3*
mm Hg and his diastolic pressure is less than 95 mm (259) (501)
Hg at exit screening examination.
The enrollee reports little or no worry or concern, no 78.0 79.6
pain, no activity restrictions, and no days in bed attrib- (259) (501)
utable to high blood pressure on the exit MHQ.
If the enrollee’s systolic blood pressure is less than 140 66.7 62.8
mm Hg and his diastolic blood pressure is less than 90 (111) (183)
mm Hg at exit screening, then the enrollee reports no
WOrry or concern, no pain, no activity restrictions, and
no days in bed attributable to high blood pressure on
the exit MHQ.®
There are no hospital admissions for malignant hyper- 97.3 98.2
tension, cerebral vascular accident, congestive heart (259) (501)
failure, or myocardial infarction.
If the enrollee was a smoker at the time of enrollment, 25.0 16.8
then he has stopped smoking at exit. (84) (155)
If the enrollee was 10 percent or more over ideal body 22.4 21.5
weight at the time of enrollment, then his body weight (58) (121)

has decreased by 5 percent or more at exit.
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Percent Compliant
and Denominator®

Free Cost-Sharing
Criterion Plan Plans®
Process Criteria
The enrollee reports on the exit MHQ that he has been 54.6 60.8
told to eat less salt. (174) (334)
The enrollee reports salt is added to his food “never” or 64.9 68.3
“once in a while” during cooking and at the table, or he (174) (334)
reports he follows his low-salt diet all or most of the 55.6 414+
N . .

If the enrollee’s systolic blood pressure exceeds 159 mm 64.8 44, T¥**
Hg or if his diastolic exceeds 94 mm Hg at exit screen- 91) (219)
ing examination, then a diuretic or other antihyperten-
sive medication has been prescribed.
If the enrollee’s systolic blood pressure exceeds 159 mm 46.2 36.2
Hg or if his diastolic blood pressure exceeds 94 mm Hg 91) (218)
at exit screening examination, then he reports taking a
diuretic or other antihypertensive medication.
If an antihypertensive medication is prescribed, then a 84.2 79.3
continuous supply of at least one antihypertensive med- (165) (280)
ication is prescribed through exit.
The enrollee reports on the exit MHQ that he has 75.3 715
hypertension; or he lists “hypertension” or “high blood (259) (501)
pressure” as a reason for the visit on at least one physi-
cian visit claim form.
If the enrolled has any antihypertensive medication 31.8 40.7
other than a beta blocker prescribed, then the physician (44) (91)

has also prescribed a diuretic.
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Table 4 (Continued)

Percent Compliant
and Denominator®

Free Cost-Sharing

Criterion Plan Plans®
If the enrollee’s hypertension was diagnosed for the first (a) 40.3 40.2
time during the HIE, then the following were performed (b) 34.3 37.2
within three months of the appearance of the diagnosis (c) 32.8 37.2
on a claim form: (a) urinalysis; (b) BUN, creatinine, or (d) 85.1 86.2
multiple channel chemistry battery; (c) serum potas- (67) (102)
sium or multiple channel chemistry battery; (d) at least
one return visit.
The female enrollee has not had a prescription filled for 69.6 75.6
estrogens or birth control pills. (135) (283)
If the enrollee was a smoker at the time of enrollment, 29.8 47.1**
then he has been told by a physician to stop smoking. (84) (155)
If the enrollee was 10 percent or more over ideal body 25.9 32.2
weight at the time of enrollment, then he reports at the (58) (121)
exit MHQ that he has been told by a physician to lose
weight.
If the enrollee’s systolic blood pressure exceeds 159 mm 39.6 18.3%**
Hg or if his diastolic exceeds 94 mm Hg at screening (91) (219)
examination, then he has had three or more visits to a
physician for hypertension during the past year.
If the enrollee has had a diuretic or any antihyperten- 70.9 62.1+
sive medication prescribed, then there are no more than (165) (280)
eight months between physician visits since the time
that the diuretic or antihypertensive medication is first
prescribed.
If the enrollee’s systolic blood pressure exceeded 139 84.8 74.0+
mm Hg or his diastolic exceeded 89 mm Hg at the time (79) (158)

of the enrollment screening examination, then he has at
least one visit to a physician (for any purpose) during
the first six months of enrollment in the HIE.
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Percent Compliant
and Denominator®

Free Cost-Sharing

Criterion Plan Plans®
If the enrollee had a diuretic prescribed, then there are 348 25.7+
no more than 14 months between potassium or electro- (132) (218)
lyte determinations while the diuretic was prescribed.
If the enrollee was 40 years of age or older at the time 53.9 51.4
of enrollment in the HIE, then an electrocardiogram is (180) (313)
taken at least once during the HIE.

Physician’s Evaluation®

The examinee “definitely” or “probably” has hyperten- 76.5 86.5
sion. (68) (104)
If treatment for the examinee’s condition were changed 70.6 62.5
in an effort to improve his health, the expected benefit (68) (104)
that could be achieved would likely be either “virtually
no improvement” or “minimal improvement,” but not
“minor but definite improvement,” “moderate improve-
ment,” or “substantial improvement.”
Either no side effects are experienced from current 83.8 87.5
therapy, or at most “a slight reduction” in side effects (68) (104)
would be possible with maintenance of the same thera-
peutic benefit from medical care if the therapeutic regi-
men were changed.
No change in the current therapeutic regimen for the 26.5 26.0
hypertension is suggested. (68) (104)

*The denominator refers to the number of people for whom the criterion was applicable.
The total HIE fee-for-service population comprised 760 adult hypertensives. See the text for

sample differences from other analyses in this report.
b+ p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001.

°Of the 760 persons in the hypertension sample, 252 were “missing” MHQ data on hyper-
tension because they denied having ever been told that they had hypertension and thus
skipped out of the Hypertension battery. We assign responses of “no negative impact” to

these persons.
4153 persons stated they were on a low-salt diet.

*These 172 persons received a private, face-to-face physician’s evaluation at the exit
screening examination because they had a minimum of one MD visit (three in Dayton) for
hypertension or high blood pressure in the 18 months before exit.
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were advised to stop smoking, and 21 did; on the cost-sharing plans,
the comparable figures are 73 and 26.

Prescription of medication was more appropriate for those on the
free plans. For example, a significantly higher percentage of persons
with elevated exit blood pressures had had a diuretic or other anti-
hypertensive medication prescribed. Follow-up after drug prescription
was better for those on the free plan. A significantly higher percentage
had no more than eight months between visits while a medication was
being prescribed, and more persons who used a diuretic and were on
the free plan had potassium or electrolyte determinations at least every
14 months. In addition, more persons with blood pressures above
160/95 on the free plan had seen a physician at least three times for
hypertension during the year before exit, and more who had elevated
readings at enrollment, saw a physician at least once in the six months
following enrollment.



IV. DISCUSSION

Previously, we have reported that blood pressure control was better
among people enrolled in the free plan than among those in the cost-
sharing plans. Differences of 2 mm Hg in diastolic blood pressure, as
were seen here in the hypertensive group, or of 3.5 mm Hg in the low-
income hypertensives, are important. They translate into differences
of 5 to 8 percent in the probability of dying in the next year (Shurtleff,
1974). We speculated that cost sharing could have impeded control at
several places: less physician contact, less expensive and lower quality
of care, or reduced ability to pay for drugs.

We now know that hypertensives on the free-care plan were more
likely to have their hypertension diagnosed and confirmed. They were
more likely to have visits, and their extra visits gave their physicians
more opportunities to find hypertension. Two other analyses support
the hypothesis that the beneficial effect of free care derives from better
case finding. First, those who took the initial screening exam on the
cost-sharing plans had lower average blood pressure than those who did
not. The average difference was 0.6 mm Hg (p = 0.07) in diastolic, and
was 1.2 mm Hg in systolic {p = 0.03), more than half as big as the
average difference between the free-care and cost-sharing plans. Tak-
ing the initial exam had less effect for those on the free plan. For the
cost-sharing plans, the exam plus notification may have substituted for
the additional contact induced by free care. Second, results for the 474
hypertensives identified at enrollment were very similar across plans.
Most of the difference between plans comes instead from those who
were unaware of their condition until measurement at exit. Thus, free
care induced more contact with the health system, which led to better
detection and treatment of patients with hypertension who were not
currently being treated, and this in turn resulted in better blood pres-
sure control for the free-care group as a whole.

Moreover, there is no evidence of unnecessary labeling or treatment
of hypertension with free care: The percentage of total hypertensives
(under treatment or unaware and uncontrolled) was the same with free
care as with cost sharing. As a result, the number of visits and use of
drugs were more appropriate for hypertensives on the free than on the
cost-sharing plans.

On the other hand, for many measures of quality, there were no
differences in quality of care as a function of plan. For instance, if a
drug was used to control hypertension, it was likely to be appropriate
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for the patient whether enrolled in a cost-sharing or the free plan. In
Appendix B, we show that the patterns of treatment and compliance
for confirmed hypertensives were very similar across plans. Virtually
everyone with confirmed hypertension was on medication, and the
financial impact of payment for medication seemed to have little effect
on compliance.

The quality-of-care effect, therefore, was largely related to whether
the patient obtained access to the medical system. This was plan-
dependent, and it is not surprising that low-income families suffered
the most. In fact, the design of the cost-sharing plans, with an
income-indexed cap on out-of-pocket expenditures, probably moderated
the observed effects on low-income families. The results of cost shar-
ing might have been even more striking if the plan’s benefits had not
been partially income-related.

One last point is in order. Compliance with many quality-of-care
criteria was low, even on the free plan. At the end of the experiment,
many people had uncontrolled blood pressure or anxiety about their
blood pressure. If the cost of care had been the main problem in
hypertension control, the free plan would have scored higher and the
differences between the plans would have been larger. At the end of
the study, an independent physician evaluation of people receiving care
for hypertension suggested that three-quarters of those on the free plan
should have their regimen changed, and that change would produce at
least minor benefit for one-third and reduced side effects for one-sixth.
In addition, one-third of the people on the free plan with uncontrolled
bypertension (= 160/95) were not being treated with medication.

In summary, a process and quality-of-care analysis of hypertensive
patients supports the previously reported beneficial effect of free care
on blood pressure control. It also is useful in identifying the reasons
for the lack of a larger effect under free care and in explaining why
control of blood pressure was incomplete, even on the free plan.
Although free care helped to control hypertension, giving free care to
everyone is an expensive and indirect way to help a few. A simple
screening exam, followed by notification of the subject’s personal phy-
sician, accounted for more than half the gain under free care at only a
small fraction of the cost of giving free care to all.



Appendix A

METHODS OF ANALYSIS

INTRODUCTION

This appendix provides additicnal information on the measurement
of blood pressure in the HIE. First, we present details on the screen-
ing examination and self-administered MHQ and discuss their reliabil-
ity and validity. Further information is contained in Brook et al.
(1980) and Brook et al. (1984). We then give the 15 criteria used to
define the hypertensive sample.

MEASUREMENT OF BLOOD PRESSURE

Screening examination. At enrollment in Dayton, sitting and
standing systolic and diastolic blood pressures in the participant’s left
arm were measured by a technician with an Infrasonde 3000 electronic
sphygmomanometer. At enrollment in all other sites, sitting blood
pressures were taken with a Physiometrics Automatic Blood Pressure
Recorder. The hard-copy record produced by this instrument was read
by a technician and verified by a registered nurse. Adult and large
adult cuffs were available in all sites.

If either the systolic or diastolic sitting blood pressure was elevated
(= 140 mm Hg or = 90 mm Hg, respectively), sitting measurements
were repeated after at least 10 minutes of rest. If any examinee was
taking antihypertensive medications (as determined by a response to
questions asked at the screening examination), a standing measure-
ment was also obtained. At exit in all sites, blood pressure was mea-
sured with a Model 2200 Electronic Bloodpressure Station. Sitting
measures were obtained from all enrollees; standing and/or repeat sit-
ting measures after a 10-minute rest were obtained from any examineee
who met the same criteria as above. For more information, see Smith
et al. (1978).

Medical History Questionnaire. At enrollment in all sites except
Dayton and at exit in all sites, the MHQ contained a Blood Pressure
battery of questions about blood pressure checks, physician diagnosis,
prescription and use of hypertension medications, use of salt, diet,
recency of physician visit about high blood pressure, and impact (pain,
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worry, activity restriction, days in bed) of high blood pressure on the
person’s life. Only persons who responded “yes” to the question “Has
a doctor ever said that you had high blood pressure?” were instructed
to answer the remaining questions in the battery; all other persons
skipped out. The Dayton enrollment battery was an earlier, less
detailed version of this battery.

RELIABILITY AND VALIDITY OF MEASURES

Reliability of blood pressure measurements. A randomly
selected subsample numbering 191 individuals received a second set of
blood pressure readings at the close of the enrollment screening exami-
nation. Compared with the original set of readings, both systolic and
diastolic readings showed some between-measurement variation; second
measures tended to be lower, as would be expected from clinical experi-
ence. The mean decrease between the first and second sets of systolic
measurements was 2.3 mm Hg, with a standard deviation of 7.5 mm
Hg. The mean decrease for diastolic measurements was 1.8 mm Hg,
with a standard deviation of 6.1 mm Hg.

Validity of MHQ battery. Using the screening examination meas-
ure as “truth,” we assessed the validity of the MHQ by calculating its
sensitivity and specificity for correctly classifying enrollees as to hyper-
tension status. The sensitivity (for accurately identifying persons as
hypertensive) was 0.71, with a specificity (for correctly identifying per-
sons as normotensive) of 0.93.

SAMPLE DEFINITION

Table A.1 gives the 15 definitions used in our analysis and the point
of time and data source(s) for each one. We needed all of these defini-
tions because blood pressure varies over time and we did not have the
luxury of measuring blood pressure at multiple points in time to estab-
lish a diagnosis of hypertension.

A person could meet more than one of these definitions. For exam-
ple, someone could have had elevated systolic blood pressure at enroll-
ment (measured at enrollment screening), be taking medications at exit
(measured by self-report or by an insurance claim for a prescription
drug at exit), and/or have had a physican visit for hypertension (mea-
sured by an insurance claim form with a diagnosis of hypertension).
Insurance claims for hypertension included both primary and second-
ary diagnoses. For persons with systolic measurements between 140
and 159 or diastolics between 90 and 94, a physician diagnosis was
considered a proxy for an additional blood pressure reading.
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Table A.1

DEFINITIONS USED FOR HYPERTENSION SAMPLE

Point of
Definition Definition Data Source
Enrollment Currently taking anti- Positive response to screening exam question,
into HIE hypertensive medica- “Are you now taking pills or medicines for
tions. high blood pressure?” or positive responses to

Systolic blood pressure
> 160 mm Hg.

Diastolic blood pres-
sure = 95 mm Hg.

Systolic blood pressure
> 140 and < 160, and
prior physician diag-
nosis of hypertension.

Diastolic blood pres-
sure = 90 and < 95,
and prior physician
diagnosis of hyperten-
sion.

Told more than once
by a physician that
they had hypertension
and were assigned to
miss the screening
exam or had systolic
blood pressure > 130.%

Told more than once
by a physician that
they had hypertension
and were assigned to
miss the screening
exam or had diastolic
blood pressure > 80.*

MHQ questions, “Has a doctor ever
prescribed pills or medicine for your high
blood pressure?” and “Are you taking the pills
or medicine now?” or listing of antihyperten-
sive medications on questionnaire asking for
all medications currently taken.

Screening examination blood pressure repeat
measurement (taken if first was elevated, i.e.,
systolic over 139 or diastolic over 89).

Screening examination blood pressure repeat
measurement (taken if first was elevated).

Screening examination blood pressure repeat
measurement (taken if first was elevated) and
positive response to MHQ question, “Has a
doctor ever said that you had high blood pres-
sure?”

Screening examination blood pressure repeat
measurement (taken if first was elevated) and
positive response to MHQ question, “Has a
doctor ever said that you had high blood pres-
sure?”

Positive responses to MHQ questions, “Has a
doctor ever said that you had high blood pres-
sure” and “Did the doctor say more than one
time that you had high blood pressure or did
he say that just one time?” and screening
examination blood pressure repeat measure-
ment (taken if first was elevated).

Positive responses to MHQ questions, “Has a
doctor ever said that you had high blood pres-
sure” and “Did the doctor say more than one
time that you had high blood pressure or did
he say that just one time?” and screening
examination blood pressure repeat measure-
ment (taken if first was elevated).
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Table A.1 (Continued)

Point of
Definition

Definition

Data Source

Exit from the
HIE

At enroll-
ment and ex-
it from the
HIE (less
stringent cri-
teria than re-
quired at en-
rollment or
exit alone)

Insurance
claim forms
filed during
HIE

Currently taking anti-
hypertensive medica-
tions.

Systolic blood pressure
= 160 mm Hg.

Diastolic blood pres-
sure = 95 mm Hg.

Systolic blood pressure
> 140 and < 160, and
prior physician diag-
nosis of hypertension.

Diastolic blood pres-
sure = 90 and < 95,
and prior physician
diagnosis of hyperten-
sion.

Both exit and enroll-
ment systolic blood
pressures = 140.

Both exit and enroll-
ment diastolic blood
pressures = 90

Physician diagnosis of
hypertension and par-
ticipant  report  of
hypertension diag-
nosis, or more than
one physician diag-
nosis.

Positive response to screening exam question,
“Are you now taking pills or medicines for
high blood pressure?” or positive response to
MHQ questions, “Has a doctor ever
prescribed pills or medicine for your high
blood pressure?” and “Are you taking the pills
or medicine now?” or listing of antihyperten-
sive medication on questionnaire asking for
all medications currently taken, or insurance
claim for an antihypertensive medication
within 6 months of exit from the HIE.

Screening examination blood pressure repeat
measurement (taken if first was elevated).

Screening examination blood pressure repeat
measurement (taken if first was elevated).

Screening examination blood pressure repeat
measurement (taken if first was elevated) and
positive response to MHQ question, “Has a
doctor ever said that you had high blood pres-
sure?”

Screening examination blood pressure repeat
measurement (taken if first was elevated) and
positive response to MHQ question, “Has a
doctor ever said that you had high blood pres-
sure?”

Screening examination blood pressure repeat
measurement (taken if first was elevated).

Screening examination blood pressure repeat
measurement (taken if first was elevated).

One insurance claim form with a diagnosis of
hypertension and a positive response to MHQ
question, “Has a doctor ever said you had
high blood pressure?” or more than one
insurance claim form with a diagnosis of
hypertension.

*Definition excluded in quality-of-care results (Table 4).
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Persons meeting these definitions were aggregated into hierarchical
categories. Table A.2 gives a breakdown by plan for each hierarchy.
Each person was placed in the first column he qualified for. For exam-
ple, anyone who met enrollment criteria of hypertension was so classi-
fied. If someone was taking antihypertensive medications at exit and
did not have elevated blood pressure, he was classified as Controlled,
Taking Medications. Persons who were taking medications and who
also had elevated exit blood pressure were in the third group, and those
who were not taking medications and had uncontrolled blood pressures
were in the fourth, The fifth group contains those identified solely by
claims. As seen in the table, the free plan was more likely to have per-
sons identified by claims, and less likely to have those identified by
elevated blood pressures at exit.

Table A.2

DISTRIBUTION OF HYPERTENSIVES, BY DEFINITION
OF HYPERTENSION AND BY PLAN

Elevated Blood
Pressure at Exit

Normal Blood

Defined as Pressure at Not
Hypertensive  Exit, Taking Taking Taking Claims
at Enrollment  Medications  Medications Medications  Only*

Plan No. % No. % No. % No. % No. %

Free (N = 294) 169 57 16 5 30 10 50 17 29 10

ID (N = 188) 102 54 5 3 16 8 54 29 11 6
Intermediate

(N = 216) 119 55 16 7 18 8 49 23 14 6
Catastrophic

(N = 158) 84 53 17 11 15 9 40 25 2 1

NOTE: Persons appear in only one cell of table. If more than one definition of
hypertension was met, patient was placed in the first applicable column.
*T'wo or more visits with a diagnosis of hypertension.
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METHOD OF ANALYSIS

Missing Entry Values

To include the 40 percent of participants who were randomly
assigned to miss the entry examination, we imputed their enrollment
blood pressure scores from demographic and medical history data.
Because their initial value contains somewhat less information, they
were then included in the analysis with appropriately less weight
(Dagenais, 1971). Those without initial measurements received a
weight of 0.84 in the diastolic analysis and 0.83 in the systolic analysis.
All statistical tests were corrected for correlation of the error term
within each family and for the nonconstant variance of the error term
(Huber, 1967).

Regression Analyses

As noted in the text, we employed regression methods to adjust
blood pressure at exit to control for differences in blood pressure at
entry and other explanatory variables: site, age, sex, race, three- or
five-year term, income, plan; and answers to entry MHQ questions
(Ever told had high blood pressure? Told more than once? On drugs
for high blood pressure? Advised not to use salt? Worried about blood
pressure? Blood pressure now high?). The names of the variables
used in the regression analysis are given below in Table A.3 together
with a brief description of each. Tables A.4a, A.4b, A.5a, A.5b, and
A.5¢ contain the regression equations themselves.

The interactions are defined after the single variables; the * indi-
cates multiplication. Because some types of variables are “dummy” or
“indicator” variables, there is by definition a set of “omitted” variables.
These are the following: for sex, female; for insurance plan, free care;
for site, Dayton; for race, white. Thus, the regression coefficients
reflect implicit contrasts with a woman, on the free plan, in Dayton,
white. Unless otherwise specified, dummy variables are scored 1 if
“yes,” and 0 otherwise.

The regression equations used to compute the “predicted” blood
pressure scores are given in Tables A.4a and A.4b. The predicted score
was based on entry measurement when available and summarizes the
information available at that time. The coefficients for “T'old more
than once” when blood pressure is not included were 6.9 for diastolic
and 10.4 for systolic. This demonstrates that someone with missing
data for “Told more than once” has the same expected exit blood



Table A.3

DEFINITION OF VARIABLES USED IN REGRESSION EQUATIONS

Variable Name

Variable Definition

Male

Age
Seattle

Fitchburg

Franklin County

Charleston

Georgetown County

Dayton3, Seattle3, Fitch-
burg3, Franklin3, Charles-
ton3, Georgetown3

Dayton diastolic

Initial diastolic

Low

HBP
Catastrophic

Intermediate

Individual deductible
HBP*Catastrophic
HBP*Intermediate
HBP*ID

Income

Race

A dummy variable indicating whether the participant
was male (scored 1 if male, 0 if female).

Age of the participant at the date of enrollment.

A dummy variable for participants in the Seattle,
Washington, site.

A dummy variable for participants in the Fitchburg,
Massachusetts, site.

A dummy variable for participants in the Franklin
County, Massachusetts, site.

A dummy variable for participants in the Charleston,
South Carolina, site.

A dummy variable for participants in the Georgetown
County, South Carolina, site.

Dummy variables indicating site and whether the
participant had a three-year term of enrollment (scored
1 if three years in that site, otherwise 0).

Initial diastolic if in Dayton; otherwise 0 (necessary
because of changes in methods of measurement).
Diastolic blood pressure as measured in entry screening
exam.

Not in top one-quarter of predicted blood pressure.

In top one-quarter of predicted blood pressure.

A dummy variable indicating whether the participant
was assigned to one of the three income-related cata-
strophic plans.

A dummy variable indicating whether the participant
was assigned to one of the nine income-related inter-
mediate plans.

A dummy variable indicating whether the participant
was assigned to the individual deductible plan.

The interaction between the HBP and Catastrophic.
The interaction between the HBP and Intermediate.
The interaction between the HBP and Individual
Deductible.

Participant’s family income as measured at baseline
(three to nine months before enrollment).

A dummy variable indicating whether the person was
black (scored 1 if black, 0 if white). (Other was omit-
ted.)
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Table A.4a

REGRESSION EQUATIONS USED TO PREDICT EXIT VALUES
FOR DIASTOLIC BLOOD PRESSURE

With Initial Without Initial
Blood Pressure Blood Pressure
Value Value
Variable* Coeff. t-Test Coeff. t-Test

Intercept 32.25 6.7 74.65 19.9
Male 1.37 0.4 -0.08 -0.0
Age 0.39 3.1 0.59 5.6
Age-squared -0.00 -1.5 -0.00 -24
Age * male 0.19 1.1 0.38 2.5
Age-squared * male -0.00 -1.6 -0.01 -3.0
Seattle -4.02 -1.1 0.52 0.6
Fitchburg -0.85 -0.2 2.06 1.9
Franklin County -3.36 -1.0 0.62 0.6
Charleston -3.19 -0.9 2.21 2.0
Georgetown County -0.98 -0.3 4.36 4.3
Dayton3 2.87 3.0 2.60 3.4
Seattle3 0.85 0.8 0.80 0.9
Fitchburg3 -0.91 -0.8 -0.34 -0.3
Franklin3 0.14 0.1 -0.09 -0.1
Charleston3 0.83 0.7 0.31 0.3
Georgetown3 -0.30 -0.3 -1.18 -1.2
Ever told had HBP? 2.44 2.1 443 4.5
More than once? 4.80 5.3 6.92 7.9
On drugs for HBP? 4.49 4.6 5.23 4.8
BP now high? -0.65 -0.5 -4.11 -3.3
Advised no salt? — — -1.64 -1.7
Worry about BP? — — -1.30 -2.1
Dayton diastolic -0.02 -0.5 — —
Initial diastolic 0.32 11.6 — —
Initial systolic 0.11 6.6 — —
Sample size 2042 3472
R-squared 0.40 0.28
Residual S.E. 9.1 10.1

*BP = blood pressure; HBP = high blood pressure.



Table A.4b

REGRESSION EQUATIONS USED TO PREDICT EXIT VALUES
FOR SYSTOLIC BLOOD PRESSURE

With Initial Without Initial
Blood Pressure Blood Pressure
Value Value
Variable* Coeff. t-Test Coeff. t-Test
Intercept 58.15 8.4 129.61 23.7
Male 11.15 2.5 10.59 2.9
Age -0.14 -0.8 -0.17 -1.1
Age-squared 0.01 3.0 0.01 5.1
Age * male -0.09 -0.3 0.24 1.1
Age-squared * male -0.00 -0.6 -0.01 -2.2
Seattle -5.83 -1.1 0.98 0.7
Fitchburg -0.56 -0.1 4.59 2.9
Franklin County -2.91 -0.6 3.89 2.6
Charleston -3.01 -0.6 3.22 2.0
Georgetown County -2.85 -0.6 4.26 2.9
Dayton3 -4.87 -3.6 -3.51 -3.1
Seattle3d -1.83 -1.1 -1.17 -0.9
Fitchburg3 -3.03 -1.8 -2.21 -1.4
Franklin3 -2.99 -2.0 -3.33 -2.3
Charleston3 1.46 0.8 2.14 1.3
Georgetown3 -0.52 ~0.3 -1.53 -1.1
Ever told had HBP? 3.07 1.8 7.22 5.0
More than once? 5.28 4.0 10.39 8.2
On drugs for HBP? 6.17 4.3 8.40 5.3
BP now high? -2.88 -1.5 -7.79 -4.3
Advised no salt? — — -2.69 -1.9
Worry about BP? — — -0.70 -0.8
Dayton diastolic -0.05 -0.7 — —
Initial diastolic 0.14 3.6 — —
Initial systolic 0.45 18.2 —_ —
Sample size 2042 3472
R-squared 0.5 0.3
Residual S.E. 13.0 14.8

*BP = blood pressure; HBP = high blood pressure.
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pressure as someone never told with an enrollment blood pressure of
90/143.1

The equations used to estimate the effects of insurance plan on
adjusted exit blood pressure are given in Tables A.5a-A.5c. They are
presented separately for diastolic and systolic blood pressure, and for
interactions of plan and income and plan and race.

Table A.5a

PREDICTION OF THE EFFECT OF PLAN
ON ADJUSTED BLOOD PRESSURE

Diastolic Systolic
Blood Pressure Blood Pressure

Explanatory Variables
and Other Measures Coeff. t-Test Coeff. t-Test

Intercept 28.13 11.2 29.27 8.4
Predicted blood pressure®  0.71 25,5 081 325
Low® -757 -97 -874 -89
Catastrophic 0.53 1.1 0.51 0.8
Intermediate 0.49 1.1 -043 -0.8
Individual Deductible 0.58 1.3 0.93 14
HBP*Catastropic® 1.93 1.6 291 1.5
HBP*Intermediate 0.92 0.8 0.01 -0.0
HBP*ID 1.37 1.2 1.59 0.9
Sample size 3495 3495
R-squared 04 0.5

“Prediction from Table A.4.

"Indicates not in top one-quarter of predicted blood
pressure.

‘HBP indicates in top one-quarter of predicted blood
pressure.

From Table A.4, the coefficients on initial diastolic and systolic blood pressure are
0.32 and 0.11 for exit diastolic and 0.14 and 0.44 for exit systolic. Thus, one can solve
0.14D + 0.44S = 10.4, 32D + 0.11S = 6.9 to get D = 15, S = 19 as the increase in blood
pressure corresponding to the questions. The mean is 75/124 and 15 + 75 = 90; 19 + 124
= 143, Similarly, a person told more than once with 80/130 measurements has the same
expected exit values as someone never told with values 92/138.



Table A.5b

PREDICTION OF THE EFFECT OF INSURANCE PLAN
ON ADJUSTED BLOOD PRESSURE: A MODEL
INTERACTIVE WITH INCOME

Diastolic Systolic
Blood Pressure  Blood Pressure

Explanatory Variables
and Other Measures Coeff. t-Test Coeff. t-Test

Intercept 27.91 11.0 29.03 8.3
Predicted health? 0.71 25.3 0.81 32.5
Low" —7.62 -9.8 —8.86 —8.0
Catastrophic 0.53 1.0 0.53 0.8
Intermediate 0.55 1.2 -335 06
Individual Deductible 0.71 1.5 1.05 1.6
HBP*Income ~0.44 -0.9 -047 -08
HBP*Catastrophic® 1.98 1.6 2.78 15
HBP*Intermediate 0.91 0.8 0.06 —0.0
HBP*ID 1.30 1.1 1.44 0.8
Income*Catastrophic -0.44 -0.6 -058 -0.6
Income*Intermediate 0.26 0.4 0.07 0.1
Income*ID 0.74 1.0 0.39 0.4
HBP*Income*Catas. 0.71 0.4 1.55 0.6
HBP*Income*Interm. —0.28 -1.6 —-256 —1.0
HBP*Income*ID —3.20 —-1.7 -0.08 -0.0
Sample size 3495 3495

R-squared 04 0.5

“Prediction from Table A.4.

®Indicates top one-quarter of predicted blood pressure.

‘HBP indicates in top one-quarter of predicted blood
pressure.



Table A.5¢

PREDICTION OF THE EFFECT OF INSURANCE PLAN
ON ADJUSTED BLOOD PRESSURE: A MODEL
INTERACTIVE WITH RACE

Diastolic Systolic
Blood Pressure Blood Pressure

Explanatory Variables
and Other Measures Coeff. t-Test Coeff. t-Test

Intercept 26.65 8.1 28.95 6.5
Predicted blood pressure® 0.70 25.0 081 319
Low® -639 -26 -779 -24
Catastrophic 1.38 08 -178 -08
Intermediate -024 -02 -066 —03
Individual Deductible 1.32 0.9 2.14 1.0
HBP*Black® 0.58 0.7 0.92 04
HBP*Catastrophic 2.49 0.6 3.88 0.7
HBP*Intermediate 0.37 0.1 -207 -04
HBP*ID -0.65 0.2 1.32 0.2
Black*Catastrophic -076 -0.5 1.98 1.1
Black*Intermediate 0.64 0.5 0.25 0.2
Black*ID —-068 —-06 -096 05
HBP*Black*Catas. -052 -02 -109 02
HBP*Black*Intermed. 0.42 0.1 1.54 0.3
HBP*Black*ID 175 06 012 00
Samplg size 3411 3411
R-squared 04 0.5

“Prediction from Table A.4.

Indicates not in top one-quarter of predicted blood pres-
sure.

‘HBP indicates in top one-quarter of predicted blood
pressure.



Appendix B

OTHER RESULTS

Appendix B presents more detailed statistical results than those
contained in the main text. They are meant to supplement the data
already given.

Table B.1 gives the full breakdown of sample characteristics for the
hypertensive and total HIE samples. As expected, the mean age in the
hypertensive group is higher than the total sample. Slightly more
hypertensives are nonwhite, and the family income is somewhat higher.

Taking the average of all free-plan hypertensives as the standard,
Fig. 1 compared the observed exit blood pressure of each person in the
subgroup who dropped out of the sequence to the overall free-plan
average. The differences were summed over each subgroup and divided
by the total number of hypertensives in the plan to give the difference
between free and cost-sharing plans accounted for by this subgroup.
For example, in the “physician visits” column of Fig. 1 (see main text),
the value of 0.56 in the last column = — (84.8 — 89.0) x 5/294 + (96.4 —
89.0) x 37/662 = 0.56. The overall difference is thus partitioned into
subgroup differences that show where insurance plans mattered in the
medical process of caring for hypertensives.

Table B.1

CHARACTERISTICS OF THE HYPERTENSIVE SAMPLE
COMPARED WITH TOTAL HIE POPULATION
AT ENROLLMENT INTO THE EXPERIMENT

Hypertension
Sample HIE Population
Characteristic (N=856) (N=3,495)*
Age (mean) 44 34
Male (percent) 46 46
Race (percent nonwhite) 22 18
Family income (mean 1982 $) 24,400 22,400
Diastolic blood pressure (mean) 84 75
Systolic blood pressure (mean) 138 124
On antihypertensive agents (%) 21 5
Previously diagnosed hypertension (%) 48 14

*Includes the 856 hypertensives.
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It is somewhat more precise to perform the tree analysis on adjusted
exit values. The “residual” is the difference between the exit blood
pressure value predicted from enrollment data and the actual exit
value. Table B.2 presents the tree analysis based on residuals rather
than raw numbers for the total sample (N = 856). The results are very
similar to the raw exit values shown in Fig. 1. The negative residuals
in the small free-plan group with no visits may indicate false positive
identification of hypertension at entry. For all groups except “Under
Care at Exit,” the free plan average residuals are lower than in the pay
plan. Free plan residuals sum to 0, by design.

Table B.3 gives residuals for the enrollment sample only (N = 474).
The results for the enrollment defined group are fairly similar at all
stages. The similarity of results for pay and free plans in the enroll-
ment defined group is further evidence that the difference between
plans is due to identification and not to better treatment of those iden-
tified.

We divided the sample into those confirmed as hypertensive (by a
criterion of three or more physician claims during the study) and those
not confirmed. We then looked at the type of treatments prescribed
and patient compliance with those treatments. The patterns of treat-
ment and compliance for confirmed hypertensives were very similar
across plans. Therefore, instead of plan differences, we show the
overall differences in Table B.4. Of the 407 confirmed hypertensives,
almost all (94 percent) had had drugs recommended, and indeed 415 of
those were either taking them or reported having stopped on physician
orders. The unconfirmed hypertensives were much less likely to have
had drugs (34 percent) or to take them if they had been prescribed.

Approximately 40 percent of the HIE sample did not, by design,
receive an enrollment screening examination. Table B.5 presents data
on the effect of that examination on exit blood pressure levels. As
seen, blood pressure measurements at exit were slightly higher among
the groups that did not receive the entry examination. The effect of
the examination was much larger on those who were on the cost-
sharing plans. It may have substituted for the additional visits induced
by free care.

Table B.6 gives the predicted and mean entry blood pressure mea-
surements, by plan, for the entire sample and for those that were
defined at exit (i.e., not defined at enrollment). Note that the exit-
defined group on the free plan have higher predicted exit blood pres-
sures than those on the pay plan. Because ascertainment bias should
lead to milder cases of hypertension being identified at exit only on the
free plan, this is evidence that ascertainment bias is not a severe prob-
lem.
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Table B.2

DIFFERENCES IN ADJUSTED DIASTOLIC BLOOD PRESSURE,
BY PLAN AND PROCESS GROUP

Cost-Sharing

Free Plan Plans
Sum of Sum of  Difference Between
Process Residuals/ Residuals/  Plans Accounted
Category Group No. 294 No. 562 for by This Group®
No visit 5 —4.3 37 7.6 0.6
Visit, no diagnosis 111 —-0.7 247 2.6 14
Single diagnosis, no care 27 -0.2 22 2.3 0.1
More than one diagnosis, no care 17 0.6 38 1.0 (b)
Under care at exit 134 0.8 218 0.3 -0.2
Total 294 0.0 562 1.9 1.9

*Positive number indicates that the free plan controlled blood pressure better than
cost-sharing plans. Computation as in Fig. 1.
"Less than 0.05.

Table B.3

TREE ANALYSIS FOR ENROLLMENT GROUP ONLY BASED ON
RESIDUALS: ADJUSTED DIASTOLIC BLOOD PRESSURE

Cost-Sharing

Free Plan Plans
Sum of Sum of  Difference Between
Process Residuals/ Residuals/  Plans Accounted

Category Group No. 169 No. 305 for by This Group®
No visit 4 -0.09 15 0.16 0.25
Visit, no diagnosis 59 —1.43 122 -0.59 0.84

More than one diagnosis,

no care 15 -0.15 19 -0.11 -0.04
Under care at exit 91 1.44 149 0.53 —-0.91
Total 169 -0.23 305 -0.01 0.22

“Positive number indicates that the free plan controlled blood pressure better
than cost-sharing plans. Computation as in Fig. 1.
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Table B.4

TYPE OF TREATMENT AND REPORTED COMPLIANCE WITH
THERAPY, BY HYPERTENSION STATUS

(In percent)

Type of Drugs Diet Drugs and

Hypertension = None Only Only Diet Total
Type of Treatment Prescribed

Confirmed®

(N = 407) 5 36 1 58 100
Other

(N = 449) 59 22 7 12 100

Reported Compliance with Treatment®

Confirmed?® — 63° 0 914 75
Other — 26° 24 7454 40

*Three or more physician claims for hypertension in three years.

"Percentage of those with that type of treatment; total treated
excludes those with no treatment.

““Stopped on doctor’s orders” is counted as compliance.

dCompliant with either drugs or diet is counted as compliance.

Table B.5

EFFECTS OF INITIAL SCREENING EXAMINATION
ON EXIT VALUES, BY PLAN

Plan and Exam t for t for
Status Diastolic Difference* Systolic Difference®
Free, exam 7.7 121.1
Free, no exam 78.0 —0.46 121.3 -0.20
Cost sharing, exam 78.6 121.7
Cost sharing, no exam 79.2 —1.50 122.9 -1.93

*Difference for exam/no exam.
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To test whether the differences between plans might be due to a few
outliers, we performed a Wilcoxon rank test of whether raw values on
the free plan at exit were lower than those on the pay plans. For the
856 in our hypertensive group, the ranks were significantly higher on
the pay plans, even though the raw values themselves were (barely)
not. The average pay rank was 441/856, and the average free rank was
405. Thus, pay levels were consistently higher, and so the plan com-
parisons are not driven by a few people.

Table B.6

ENTRY MEAN AND PREDICTED EXIT VALUES OF BLOOD
PRESSURE, FOR SUBGROUPS OF HYPERTENSIVES

Predicted Exit*  No. with
Screening  Entry Entry

Plan No. Diastolic Systolic =~ Exam  Diastolic Systolic
Free
Overall 294 85.2 132.2 193 83.3 135.8
Exit defined 125 81.3 126.3 83 79.4 128.8
Cost sharing
Overall 562 84.4 130.5 353 84.5 138.6
Exit defined 257 80.9 125.3 136 79.1 130.9

*Prediction based on site, age, sex, race, and responses to MHQ but
not entry screening value.
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