4 Macroexperiments versus
Microexperiments for
Health Policy .

Jeffrey E. Harris

4.1 Introduction

In social microexperiments, the experimenter assigns treatments and
gauges responses at the individual level. The response of each individual
is assumed to be independent and small in comparison to the market or
social system.

In social macroexperiments, treatments are assigned at the group,
community, or market level. The responses of entire social units, as well
as of individuals within each unit, are the objects of interest. The re-
sponses of the individuals within each unit are correlated (Rivlin 1974;
Mosteller and Mosteller 1979).

Economists and other social scientists have spent disproportionately
too much effort on the design and interpretation of microexperiments.
The potential value and limitations of macroexperiments have not been
adequately characterized. Accordingly, we need to develop a new science
of macroexperimental design and to articulate more carefully the trade-
off between micro and macro designs as guides to public policy.

My argument is framed within the context of health-policy experi-
ments. I concentrate on two policy issues: the effect of changes in health-
insurance coverage on the demand for medical care and the effect of
life-style intervention on the risk of coronary heart disease (CHD).

In section 4.2, I point out several problems in the design, implementa-
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tion, and interpretation of health-policy microexperiments. These in-
clude subject selection and attrition, anticipatory responses, Hawthorne
effects, and ethical constraints on individual randomization. Although
the results of microexperiments may elucidate certain mechanisms of
individual behavior, they may not reveal the total, market equilibrium
effects of policy alternatives.

Section 4.3 considers how macroexperiments may resolve these micro-
experimental difficulties. Because macroexperimentation can be less in-
trusive upon individuals, these experiments may avoid the potential
selection and attrition biases, Hawthorne effects, and ethical constraints
characteristic of microexperiments. Most important, macroexperiments
can be more useful for evaluating the total market and social-system
effects of policy options.

In section 4.4, I discuss two serious limitations of macroexperimenta-
tion. First, intervention at the market or community level reduces the
statistical power of the experiment and, in some cases, threatens its
external validity. Second, the macroexperimenter may encounter signifi-
cant political and administrative obstacles to randomization.

Section 4.5 considers how these defects of macroexperimentation
might be avoided. Decentralization of macroexperiments, along with
experimental blocking, is suggested as a means of improving statistical
power and overcoming administrative barriers to randomization. Time-
series experiments, crossover designs, as well as mixtures of micro and
macro designs, are considered. To resolve questions of external validity, I
show how the results of different macroexperiments might be combined.

Throughout the analysis, I focus on the experience of two microexperi-
ments—the Rand Health Insurance Study (Newhouse 1974) and the
Multiple Risk Factor Intervention Trial (Multiple Risk Factor Interven-
tion Trial Group 1976a, 1976b)—and one macroexperiment—the Stan-
ford Heart Disease Prevention Program (Farquhar 1978). Several other
macro-experiments in life-style intervention are in progress or under
consideration.' But no bona fide macroexperiment in health insurance or
in medical-care utilization has been undertaken. One goal of section 4.5
is to suggest how such experiments might be executed.

This paper is not a broad endorsement of macroexperimentation for
health policy. It does not advocate the abandonment of microexperi-
ments. Nor do I envisage a strict choice between micro and macro
designs. But in many cases, precise microestimates of only one or two

1. These are the Stanford Five-City Project (Hulley and Fortmann 1980); the North
Karelia Project (Puska et al. 1978); the Minnesota Heart Health Program; the Pawtucket
Heart Health Program; the European Collaborative Heart Disease Prevention Project
(WHO European Collaborative Group 1974; Rose et al. 1980); and the Pennsylvania
County Health Improvement Program (Stolley 1980).

parameters of a problem do not justify our plunging into full-scale poli-
cies. Less precise macroassessments of the total impact of contemplated
policies may then be warranted.

4.2 Problems with Microexperiments -

First, I set forth the background of two microexperiments in health
policy.

4.2.1 The Multiple Risk Factor Intervention Trial (MRFIT)

Epidemiologists have repeatedly shown that high blood pressure, ele-
vated blood cholesterol, and cigarette smoking are independent, power-
ful predictors of an individual’s risk of fatal and nonfatal events of
coronary heart disease (Truett, Cornfield, and Kannel 1967). Men and
women who spontaneously quit smoking incur a lower risk of subsequent
coronary events than continuing smokers (Friedman et al. 1981). These
findings have been derived from the natural histories of various study
populations (for example, residents of Framingham, Massachusetts). To
assess the causal nature of such predictive relationships, and to gauge the
reversibility of the disease process, it would be logical to attempt to
reverse each of the above risk factors in a randomized experiment.

‘Separate clinical trials have been instituted to lower blood cholesterol,
to treat hypertension, and to induce smoking cessation (Davis and Havlik
1977; Hypertension Detection and Follow-up Program Cooperative
Group 1979a, 1979b; Rose and Hamilton 1978). The difficulty with such
single-factor experiments is that participation in the trial is a total experi-
ence (Syme 1978). An experiment may be designed to test the isolated
effect to lowering blood pressure. But when subjects are instructed to
take antihypertensive medications, and possibly to restrict salt and ca-
loric intake and increase physical activity, they inevitably modify dietary
fat intake, smoking, and other aspects of behavior.

The Multiple Risk Factor Intervention Trial (Kuller et al. 1980;
MRFIT Group 1976a, 1976b, 1977; Sherwin, Sexton, and Dischinger
1979) recognized this limitation of single-factor trials. The protocol was
designed to test the hypothesis that lowering serum cholesterol by diet,
reducing high blood pressure by diet and drugs, and cessation of cigarette
smoking, in combination, would result in a reduced risk of death from
CHD. Men aged thirty-five to fifty-seven, who displayed various com-
binations of cigarette smoking, elevated blood pressure, and cholesterol,
but who displayed no initial evidence of CHD, were to be followed for six
years. After initial screening of 361,661 subjects during 1974-76, a total
of 12,866 subjects were randomly assigned either to a program of special
intervention (SI) directed toward these risk factors or to their usual
source of medical care (UC). The experiment is being conducted at



MRFIT clinics in twenty-two sites across the country and is scheduled for
completion in early 1982,

4.2.2 The Rand Health Insurance Study (HIS)

The responsiveness of medical-care demand to price is an important
factor in the design of health insurance and the control of rising medical
expenditures. Price elasticities of demand for medical services have been
estimated from a variety of data sources. But the main source of price
variation in these nonexperimental data is the terms of insurance cover-
age. Since consumers select their insurance on the basis of health status,
income, family composition, and other factors affecting demand, such
estimates could be seriously misleading. ,

The Rand Health Insurance Study (Manning et al. 1981; Manning,
Newhouse, and Ware 1982; Morris 1979; Morris, Newhouse, and Archi-
bald 1980; Newhouse 1974; Newhouse et al. 1979) was designed to over
come this limitation. A sample of approximately 8,000 individuals in
2,823 families was enrolled in six sites across the country. Families were
enrolled in one of fourteen different HIS insurance plans for either three
or five years. These plans ranged from free care, to 95 percent coinsur-
ance below a maximum dollar expenditure, to assignment in a prepaid
group practice. Low-income families were over sampled. Persons eligible
for Medicare, heads of households sixty-one years of age and older at the
time of enrollment, members of the military, and the institutionalized
population were excluded. Enrollment of subjects at the Dayton, Ohio
site was completed in 1975, while enrollment at the Georgetown County,
South Carolina site was completed in 1979. In addition to analysis of the
effects of various insurance plans on medical care demand, the effects of
coverage on health status (Brook et al. 1979; Ware et al. 1980), certain
administrative aspects of health insurance, and the effects of HMO care
are under study.

Both MRFIT and HIS can be legitimately called second-generation
social experiments. Their designers took advantage of considerable prior
experience in clinical trials and social experimentation. Nevertheless,
these microexperiments exhibit important difficulties in design, execu-
tion, and interpretation. These difficulties will now be considered.

4.2.3 Subject Selection and Other Pre-Experimental Biases

In MRFIT, subjects were initially screened, primarily at work sites, by
a series of medical examinations (Kuller et al. 1980). Those eligible at the
first screening on the basis of blood pressure, cholesterol, and smoking
habits were invited to a second, more detailed medical screening, at
which time the purpose and duration of the study were explained. For
those who returned for the third and final screening, informed consent
was obtained and then randomization was performed. Since the trial was

aimed at men with high CHD risk, and since the experiment could not be
blinded, potential subjects were necessarily informed of their medical
status during the screening process.

It is reasonable to suspect that the initial volunteers in this experiment
were highly motivated and therefore more susceptible to intervention
than the general population. Of those subjects initially eligible by risk-
factor criteria, about 30 percent declined to participate. Some of them
merely refused to consider quitting smoking. It is also hard to imagine
that the screening process itself had little effect on subjects’ behavior and
attitudes. Among those subjects who were ultimately randomized, mean
diastolic blood pressure declined by about 10mm Hg from the first to the
final screening examination, while the fraction of smokers declined by
about 5 percent. Comparable changes were observed in blood choles-
terol. These results may reflect changes in measurement methods be-
tween screening exams or statistical regression to the mean. Neverthe-
less, the evidence suggests that the pre-experimental phase constituted a
form of life-style intervention.

The planners of MRFIT screened for subjects with high CHD risks in
order to increase the statistical power of the experiment (MRFIT Group
1977).2 But this practice is not without its problems. Blood pressure,
cholesterol, and smoking are undoubtedly influenced by such factors as
diet, stress, physical activity, socioeconomic status, family history,
occupation, and peer pressure, many of which are difficult to measure.
These additional, unmeasured variables also affect how subjects’ CHD
rates respond to experimental intervention. Pre-experimental screening
on the basis of blood pressure, cholesterol, and smoking can produce a
population of subjects that is highly unrepresentative with respect to the
unmeasured variables. Some men who qualify for this study will be
former quitters who have returned to the habit as a result of, say,
transient job-related stress. Others will be light smokers who have tran-
sient elevations in blood pressure due to, say, excessive salt use or weight
gain. Still others will be inveterate heavy smokers. Although the experi-
ment would still yield an unbiased estimate of the effect of special
intervention among those patients who qualified, it is not clear how the
estimated experimental effect relates to the overall population response.
This difficulty applies not only to experimental responses in risk factors,
but also to the effect of intervention on CHD incidence. It is compounded
further if the additional, unmeasured variables affect subject attrition
during the experiment.

2. Selection was actually based on “modifiable risk,” which is not :annmm.mn.zw synony-
mous with “high risk.”” This modifiable-risk score was based on a multiple logistic model of
CHD risk, estimated from the Framingham study data (Truett, Cornfield, and Kannel
1967), in combination with educated guesses about differential success rates in reducing risk
factors.



In the Health Insurance Study, the experimenters randomly sampled
dwelling units and conducted initial interviews in order to ascertain the
occupants’ ages, incomes, and other data pertinent to eligibility. A
base-line interview was administered to eligible families in order to elicit
information about prior insurance status. Following verification of the
insurance information, families were selected, assigned to the various
plans, and contacted for an enrollment interview (Newhouse 1974; Mor-
ris 1979; Morris, Newhouse, and Archibald 1980). If the assigned plan
represented less extensive insurance than the subjects had prior to entry,
then the experimenters offered them a compensating incentive payment,
in fixed installments, but unconditional upon subsequent medical-care
consumption. Consent to participate in the study was elicited after these
steps had been taken. Among families who completed base-line inter-
views and were assigned to treatments, 11 percent refused the enrollment
interview. Of those who agreed to the enrollment interview, 27 percent
refused the offer to enroll.

The HIS incentive payment scheme was intended to ensure that sub-
jects in all treatment groups were no worse off financially by participating
in the experiment. At worst, such payments were supposed to have a
small income effect on demand. Nevertheless, with refusal rates in excess
of 25 percent, it is worth inquiring whether prior assignment to a plan
could have affected the decision to participate in the experiment. Those
families assigned to the high coinsurance plans were more likely to
receive incentive payments. In these families, the decision to participate
should depend more heavily upon attitudes toward risk, expectations
about subsequent health-care utilization, and other unmeasured vari-
ables. In fact, families who expect to make substantial use of medical care
will be more likely to refuse to participate in the high coinsurance plans.
It is at least arguable that these phenomena will result in an overly
optimistic estimate of the effect of cost sharing on the medical-care use.

In both MRFIT and HIS, data have been collected on the characteris-
tics of those subjects who refused to participate at the various pre-
experimental stages, at least beyond the initial screening. It may thus be
possible to assess some of the determinants of the decision to participate
and to correct for potential nonparticipation biases. But the determinants
of the decision to participate, it must be recognized, are not easily
measured. So long as such intangibles play an important role, potential
nonparticipation biases cannot be completely excluded. Moreover, re-
plenishment of nonparticipants on the basis of observed characteristics,
as suggested by Morris, Newhouse, and Archibald (1980), could be
inappropriate.

4.2.4 Subject-Attrition Biases

Since MRFIT and HIS are still in progress, little information on
attrition rates has been published. In the Health Insurance Study, the

three-year cumulative attrition rates for the free and nonfree plans have
been 4 percent and 8 percent, respectively. In the MRFIT experiment,
vital status has thus far been ascertainable for almost all of the partici-
pants. But the ascertainment of other morbid end points, such as nonfatal
heart attacks, has been more difficult. Detection of these morbid events
(by evidence on periodic electrocardiograms) required that subjects re-
turn for repeated checkups and examinations. At the end of the second
year of the study, 6 percent of the special-intervention group and 7.2
percent of the usual-care group had missed their annual examinations.
These proportions were 8 and 9 percent, respectively, by the fourth year.
Among the SI participants, 16.3 percent had missed their biannual in-
terim visits by the fourth year. The extent to which nonreporting subjects
experienced a higher incidence of nonfatal morbid events is unclear.

It must be emphasized that subject attrition does not merely erode the
statistical power of an experiment. Those who drop out may be least
susceptible to the contemplated intervention. Certain imperfect covari-
ates of the decision to drop out can be measured. But any attempt to
correct for unmeasured determinants requires a model of the distribution
of these determinants. The interpretation of the experimental effect may
then be very sensitive to unverifiable assumptions about the parametric
form of such a model (Harris 1982; Hausman and Wise, chap. 5 of this
volume). In microexperiments, the only foolproof remedy for attrition
bias is to keep subjects from dropping out altogether.

4.2.5 Hawthorne Effects and Anticipatory Responses

The subject’s knowledge of his treatment assignment raises some se-
rious problems for the MRFIT experiment. Although the usual-care
subject does not receive the benefits of group sessions, counseling, be-
havioral therapy, and dietary instruction, he and his physician are in-
formed of his risk status. Moreover, subjects in the UC group are asked,
as in the SI group, to return for periodic visits and examinations. Highly
motivated subjects who consent to randomization, but who end up in the
UC group, may nevertheless alter their behavior. This phenomenon will
reduce the contrast between UC and SI interventions and diminish the
power of the experiment.

Preliminary reports from MRFIT (Sherwin, Sexton, and Dischinger
1979; Kuller et al. 1980; Schoenberger 1981) in fact show improvements
in risk-factor scores for both SI and UC groups. After four years, SI men
exhibited an 11 mm Hg drop in diastolic blood pressure, a 19 mg/dl drop
in serum cholesterol, and a 41 percent smoking-cessation rate. UC men
showed a 6 mm Hg drop in diastolic blood pressure, an 11 mg/dl drop in
serum cholesterol, and a 23 percent smoking-cessation rate. Among SI
men, 56 percent were being treated with antihypertensive drugs, com- -
pared to 41 percent in the UC group. These improvements could reflect
further regression toward the mean or trends in behavior independent of






