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Sicker and Poorer—The Consequences
of Being Uninsured: A Review of the

Research on the Relationship between
Health Insurance, Medical Care Use,

Health, Work, and Income

Jack Hadley
The Urban Institute

Health services research conducted over the past 25 years makes a compelling case that
having health insurance or using more medical care would improve the health of the
uninsured. The literature’s broad range of conditions, populations, and methods makes it
difficult to derive a precise quantitative estimate of the effect of having health insurance
on the uninsured’s health. Some mortality studies imply that a 4% to 5% reduction in the
uninsured’s mortality is a lower bound; other studies suggest that the reductions could be
as high as 20% to 25%. Although all of the studies reviewed suffer from methodological
flaws of varying degrees, there is substantial qualitative consistency across studies of dif-
ferent medical conditions conducted at different times and using different data sets and
statistical methods. Corroborating process studies find that the uninsured receive fewer
preventive and diagnostic services, tend to be more severely ill when diagnosed, and
receive less therapeutic care. Other literature suggests that improving health status from
fair or poor to very good or excellent would increase both work effort and annual earnings
by approximately 15% to 20%.

Keywords: health insurance; medical care use; health; earnings
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BACKGROUND

Much of the current debate over providing health insurance for the unin-
sured revolves around questions of cost and strategy (Glied 2001; Kahn and
Pollack 2001; Feder et al. 2001; Pauly and Herring 2001). How much will it
cost? Who will pay? Should it be public or private insurance? Should employ-
ers or workers be subsidized? Should subsidies be provided through tax cred-
its or vouchers?

While these are obviously important questions, the emphasis on costs and
policy mechanisms tends to push into the background another important
question: does having health insurance improve health? Presumably, people
value improved health, longer life and a reduction in pain and discomfort, as a
good in and of itself. From a more pragmatic perspective, good health is an
important element of human capital, leading to improved educational attain-
ment, improved productivity, and greater labor force participation. As such,
improved health can potentially increase incomes, increase tax revenues, and
reduce government spending for disability and other health-related transfer
programs. If having health insurance does not lead to better health, then the
public policy case for expanding insurance coverage would be much weaker.

Does having health insurance improve health? Although this is a decep-
tively simple question, there is no definitive research that unambiguously
provides an answer one way or the other. In the absence of a definitive study,
one must draw conclusions based on the weight of the available evidence.

NEW CONTRIBUTION

Levy and Meltzer (2001) distinguished between “observational, quasi-
experimental (natural experiments), and experimental” studies. They argued
that observational studies should be completely ignored because they are
hopelessly confounded by the methodological problems of (1) identifying the
direction of causation between health insurance and health and (2) controlling
for unobserved factors that might simultaneously determine both health
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insurance coverage and health. However, observational studies make up the
vast majority of the available research. Ignoring them leaves only a handful of
studies from which to draw inferences about the impact of health insurance on
health.

This review takes a broad rather than narrow approach to considering
research that might help identify the effect on health of having health insur-
ance. Rather than ignoring observational studies, they are included with
annotations  as  to  their  methodological  strengths  and  weaknesses.  Some
observational studies use statistical methods designed to correct for potential
sources of bias. Others involve research designs that potentially mitigate
underlying problems of the direction of causation or the effects of unobserved
factors.

Considering a broad set of studies makes it possible to compare the results
of the observational studies with the implications of the quasi-experimental
research. How consistent are the results of studies of different populations,
with different diseases, in different times and places? To what extent do the
studies that fail to find positive health effects of health insurance or medical
care use employ methods or research designs that correct for potential under-
lying bias? While circumstantial evidence is not as clear-cut as experimental
evidence, it is not inherently wrong per se. Judgments about whether having
health insurance improves health should be based on the weight of all the evi-
dence, discounting findings for methodological reasons when appropriate,
but also noting similarities across studies of different populations in different
circumstances.

The Institute of Medicine (IOM) (2002) also took a broad perspective in its
assessment of the effects of health insurance on access, use, and health. This
review extends that analysis in several ways. First, it includes several econo-
metric studies that use instrumental variable (IV) estimation as an approach to
addressing problems inherent in analyses of observational data. Second, it
provides a more comprehensive assessment of the quantitative estimates of
the effect of health insurance on health. Third, it explicitly considers potential
problems in making inferences about the relationship between health insur-
ance and health from studies of people covered by Medicaid. Last, if lack of
insurance is associated with poorer health, it extends the possible conse-
quences of being uninsured to examine the implications of reduced health sta-
tus on work and earnings.

CONCEPTUAL FRAMEWORK

The review uses a model of the determinants of health to both organize the
literature and suggest interpretations of empirical findings. In its simplest
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form, the model hypothesizes that health insurance influences the quantity
(and quality) of medical care used; medical care use influences health; and
health affects educational attainment, work effort, productivity, and ulti-
mately income through these pathways (see Figure 1). This review seeks to
evaluate what the evidence tells us about the directions and magnitudes of the
main effects:

• Does lack of insurance make it harder for people to obtain clinically effective
acute medical care and preventive medical services on a timely and efficient
basis?

• Does lower medical care use (in terms of either quantity, quality, or timeliness)
reduce health status?

• Does poor health reduce productivity and/or the ability to work and conse-
quently lead to lower incomes?

As simple as this framework appears, the underlying reality is much more
complex, and as a result, empirical analysis of these questions is not straight-
forward. One major problem confounding empirical analysis is that health it-
self influences both insurance coverage and medical care use, as shown by the
dashed arrows in Figure 1. A second major problem is controlling for the ef-
fects of other factors, represented by the box (environment, culture, attitudes,
preferences, and health behaviors). These factors, which are often difficult to
measure or are completely unobserved in empirical studies, can influence
each of the elements along the hypothesized causal chain from health insur-
ance to medical care use to health. Failure to control for their effects, either by
direct measurement or by research design, can bias the results of empirical
studies of the effects of insurance or medical care use on health. Finally, in-
come and education also loop back as factors influencing both health and
health insurance coverage, further complicating statistical analyses of the ef-
fects of health insurance on health and income.

Empirical studies can also be confounded by difficulties in measuring
health, health insurance, and medical care use. All three are multidimensional
constructs with important temporal components. Surveys typically measure
health and health insurance status at a point in time but measure medical care
use over a fixed time period, such as a year or the preceding three months.
Similarly, health insurance can cover a broad or narrow set of services, can
offer generous or stingy payment rates to providers, and can have small or
large patient cost-sharing obligations. Moreover, the positive effects on health
of increased medical care use flowing from continuous and reliable insurance
coverage may take several years to manifest themselves. All of these factors
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influence the quantity and timing of medical care use and the subsequent rela-
tionship between insurance status and health outcome.

These underlying complexities raise a series of troubling questions about
the findings of any single study. The uninsured and the insured differ in many
ways. If a study finds a difference in health between the uninsured and the
insured, how can one be sure that the explanation is the difference in insurance
coverage rather than, or in addition to, differences in other characteristics,
some of which may not be observable in the data analyzed? How does one
know that the direction of causation does not go in the other direction—that is,
Does poor health cause lack of insurance because people cannot get jobs that
offer insurance, or does poor underlying health increase both medical care use
and poor health outcomes, creating the appearance that greater medical care
use results in worse health or no better health? If the evidence suggests that
greater medical care use has little effect on health at a point in time, then is it
possible for increased medical consumption over time to improve health? Can
apparently contradictory findings be reconciled in any way?

While theory cannot answer these questions directly, another representa-
tion of the health production process may help guide interpretations and
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reconciliation of apparently contradictory evidence. Figure 2 shows a health
production function, a hypothetical relationship between medical care use
and health. It assumes that at low levels of medical consumption, increased
use improves health. At some point, however, the curve flattens out, and more
use does not improve health. If this figure reasonably represents the true rela-
tionship, then it is entirely possible that the uninsured can have poorer health
than the insured because of lower medical care use, while increased medical
care use by the insured, who are on the flat of the curve, can have no significant
effect on health.

The two curves in Figure 3 suggest how it might be possible for additional
medical care use to have little impact at a point in time but to improve health
over time if the health production relationship shifts up over time, presum-
ably due to technological advances. Note also that in both time periods repre-
sented by the two curves, the uninsured would still benefit from additional
medical care use, and the change in health over time may be similar for both
the uninsured and the insured, even though the marginal impacts of addi-
tional medical care use at a point in time are very different.

8S MCR&R 60:2 (Supplement to June 2003)
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In Figures 2 and 3, the insured and the uninsured are on the same function
but at different points. Suppose, however, that the relationship between medi-
cal care use and health is fundamentally different for the uninsured. In partic-
ular, suppose that it is relatively flat over its entire range, as in Figure 4, per-
haps because differences in education, income, and/or social structure make
low-income or uninsured people “inefficient producers” of health. In this
case, an empirical analysis might still find the uninsured in worse health than
the insured, but insurance-induced increases in medical care use would do lit-
tle to improve health. Rather, broader social policies such as improving educa-
tion or increasing income transfers might be called for to shift up the unin-
sured’s health production function.

While these conceptual models cannot answer the empirical questions
posed by the review, they do suggest the importance of statistical methods
that try to sort through the complexities inherent in analyses of observational
data. Studies that take advantage of exogenous (to the individual) changes in
either health insurance or health status should be given greater weight than
studies that simply compare insured and uninsured people. The extent of a
study’s ability to control for the effects of other factors is also important. In
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particular, studies of people with a specific health problem or disease have the
potential analytic advantage that all of the study cases, both insured and unin-
sured, have that condition or disease in common. While this does not elimi-
nate all differences in underlying health, it can provide important corroborat-
ing or contradictory evidence relative to analyses of general mortality or
health status. Studies that recognize and use statistical methods to adjust for
the effects of reverse causation from health status to health insurance coverage
or medical care use should be given greater weight than studies that do not.
Finally, longitudinal studies that follow people over time have the potential
advantage that unobservable differences between insured and uninsured
people may be less likely to change over time and, therefore, have less impact
than unobserved differences between the insured and uninsured at a point in
time.
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REVIEW STRATEGY AND STRUCTURE

An initial list of studies was selected by searching other literature reviews
and bibliographies (American College of Physicians 2000; IOM 2001, 2002;
Howell 2001; Currie and Madrian 2000; Office of Technology Assessment
1992). A series of keyword searches was also conducted using the National
Library of Medicine’s Medline database and the Journal of Economic Literature’s
EconLit database. Various combinations of keywords were used in the
searches: health status and health insurance (or payer source), health out-
comes and health insurance, health insurance and mortality, and health insur-
ance and specific diseases (cancer, diabetes, heart disease, etc.). The time
period for the keyword searches was limited to 1991 through 2001.

The individual searches identified from as few as 9 to as many as 1,826 cita-
tions, depending on the specificity of the key words. More than 9,000 citations
(many of which appeared in more than one search) were screened. Bibliogra-
phies of selected studies were reviewed to identify other studies either missed
by the keyword search or from earlier years. Both published and unpublished
work was considered. The review by Currie and Madrian (2000) was the pri-
mary source for identifying studies of the effects of health on labor supply and
income, supplemented by other studies that are either more recent or were
identified through the keyword searches.

Screening the citations produced by the keyword searches, past literature
reviews, and individual studies’ bibliographies identified 285 distinct, poten-
tially relevant articles for more detailed evaluation. The final criteria for inclu-
sion in this review are

• either explicit comparisons of the uninsured (or self-pay) and the privately in-
sured, or the specification of medical care use as opposed to resource availability,
as the key independent variable;

• sample size of at least 500 cases (although exceptions were made for studies with
strong research designs); and

• multivariate statistical analysis of the relationships between health insurance,
medical care use, and health.

Studies were excluded if they compared medical care use only among the
insured, such as studies of the Medicare population only or of privately in-
sured people with either HMO or indemnity coverage. Studies of intermedi-
ate birth outcomes, gestation and birthweight, were also excluded because the
clinical literature regarding the impact of prenatal care per se on these birth
outcomes is controversial and ambiguous and does not provide strong evi-
dence for the efficacy of prenatal care (Fiscella 1995). Although some studies
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may have been omitted inadvertently, I believe that the great majority of rele-
vant research was identified and considered.

The final set of studies of health outcomes were then organized into three
major groups:

• studies of the relationship between insurance status and the outcomes of specific
diseases or conditions,

• studies of the relationship between insurance status and either general mortality
or morbidity/health status, and

• studies of the relationship between medical care use and mortality.

Studies of specific diseases or conditions have the analytic advantage that
the insured and uninsured are similar along one key dimension, the presence
of the particular condition or disease. In some studies, the condition can be
considered an exogenous health shock that is unlikely to be strongly related to
insurance status. For example, cancer incidence, trauma, and appendicitis are
arguably relatively independent of insurance status. They may be related to
low income, which is clearly related to insurance status but which can also be
observed and controlled for in analysis. In addition, studies of the effects of in-
surance on the use of clinically relevant services can provide either corroborat-
ing or contradictory evidence of the links in the causal chain represented by
Figure 1. For example, if studies find differences in outcomes but no differ-
ences in related service use by the insured and the uninsured, then that would
weaken the inference that insurance coverage is a significant causal factor con-
tributing to the differences in outcomes.

Within these groupings, studies are ranked by their basic methodological
approach. As noted above, the primary threats to the validity of observational
studies are (1) potential reverse causality between health and either health
insurance coverage and/or medical care use and (2) unobserved heterogene-
ity, that is, the effects of unobserved differences between insured and unin-
sured people that may simultaneously affect whether they have insurance and
their health outcome. Randomized trials and natural experiments generally
provide the strongest research designs. However, only one randomized trial,
the RAND Health Insurance Experiment conducted in the mid-1970s, even
indirectly addressed the question raised by this review (Newhouse et al.
1993). Natural experiments rely primarily on changes in health insurance cov-
erage brought about by government actions. Observational studies, which
can be either longitudinal or cross-sectional, are subject to greater method-
ological uncertainty. However, these effects can sometimes be mitigated by
the use of appropriate statistical methods, primarily instrumental variable
estimation (Newhouse and McClellan 2000) and by the availability of
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extensive and detailed data on people’s health and sociodemographic
characteristics.

Both observational studies and natural experiments may be subject to other
threats to validity, which are also noted. For example, as sample size
decreases, the ability to detect significant differences in health between insur-
ance groups declines. An analysis based on data from a single geographic area
or a small number of institutions may be affected by unique characteristics of
those institutions or geographic areas and, therefore, may have limited appli-
cability to more general populations or settings. Incomplete or inadequate
measurement of other control variables may bias or distort the effects of insur-
ance coverage. Including the elderly, who have near universal coverage
through Medicare, or nonelderly Medicare beneficiaries, who qualify for
Medicare for health reasons (end-stage renal disease or long-term disability),
may distort the comparison of the insured and uninsured nonelderly in an
analysis.

Another key question in assessing the literature is whether observational
studies of health insurance and general health produce results consistent with
studies of medical care use and health. In general, one would not necessarily
expect the same bias from unobservable factors in the two types of studies. For
example, good underlying health may lead one to observe a positive relation-
ship between health insurance and health if healthy people are more likely to
be covered by insurance. However, healthy people should also use less medi-
cal care, which might lead to the conclusion that using less medical care pro-
duces better health. Thus, the extent of agreement between the disease-
specific and general health outcome studies, and between studies of the effect
of health insurance or medical care use on health, will help gauge the amount
of confidence one can place on the observational literature.

The first section of the review considers studies that look directly at the
effects of health insurance or medical care use on health. Since several previ-
ous reviews have provided extensive summaries of the effects of insurance on
medical care use (IOM 2001, 2002; American College of Physicians 2000; Mar-
quis and Long 1994; Office of Technology Assessment 1992), the second sec-
tion concentrates on studies of the relationship between insurance coverage
and services directly related to the disease-specific studies of health outcomes.
The third section addresses the conundrum of why many studies have failed
to find a positive association between Medicaid coverage and better health
outcomes, since expanding Medicaid is often viewed as a primary option for
reducing uninsurance. The fourth section examines the evidence that poor
health reduces labor supply, productivity (wage rates), and earnings, looking
primarily at studies of annual earnings, which incorporates the effects of
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health on both labor supply (hours or weeks worked, labor force participa-
tion) and productivity or wage rate. The fifth section concludes the review.

STUDIES OF INSURANCE,
MEDICAL CARE USE, AND OUTCOMES

Applying the criteria described above resulted in identifying 54 analyses
(in 51 distinct studies) for detailed review. Table 1 shows the distribution of the
studies by their basic finding (either consistent with or not supporting the
hypothesis that having health insurance or greater medical care use improve
health) and research designs (outcome measure and basic methodological
approach). Overall, 43 analyses report statistically significant and positive
relationship, and 11 have results that are not statistically significant. However,
of those 11, 4 have quantitative estimates that are similar to those of compara-
ble studies with statistically significant results, and 4 provide partial results
supporting a positive relationship between health insurance or medical care
use and health.

When one looks at the studies grouped by the strength of their methodolog-
ical design, the one randomized trial offers only partial evidence consistent
with a positive effect of medical care on health. However, the dominance of
studies with positive findings persists for each of the other basic methodologi-
cal approaches: Seven of the 10 natural experiments, 6 of the 7 longitudinal
studies, and 5 of the 6 observational studies with instrumental variable esti-
mation have statistically significant results consistent with a positive relation-
ship between health insurance or medical care use and health. Finally, 24 of the
29 observational studies have statistically significant and positive findings.

Table 2 provides a more detailed summary of the specific analyses and their
findings. The first column identifies the study, describes the data analyzed,
and specifies the study’s basic research design: randomized trial, natural
experiment, longitudinal, observational, or IV estimation (some studies incor-
porate combinations of approaches). The second column summarizes the
study’s main qualitative findings. The third column reports the magnitude of
the estimated relationship between insurance or medical care use and the
health outcome. Many of the studies report relative odds or relative risks com-
paring the uninsured to the insured. Some report only regression coefficients.
To the extent permitted by information provided by the study, these different
approaches to reporting results are converted to estimates of the percentages
or probabilities of insured and uninsured people experiencing a particular
outcome (approximate relative risk is the ratio of these percentages or proba-
bilities). These estimates emphasize the impact on mortality, both because it is
the worst health outcome and because it is unambiguously and consistently
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defined across studies. The final column describes the statistical approach,
noting the control variables used and particular strengths or weaknesses of
the analysis.

Table 2 is divided into four major sections:

• insurance and the outcomes of specific diseases, by disease group,
• insurance and general mortality,
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TABLE 1 Numbers of Studies by Methodology and Basic Findings

Relationship between Health Insurance
or Medical Care Use and Health Outcome

Statistically Significant Statistically Insignificant
and Positive and/or Negative

(Having Health (Having Health
Insurance or Insurance or Greater

Greater Medical Care Medical Care Use
Type of Study and Use Associated Associated with Same
Basic Research Approach with Better Health) or Worse Health)

Insurance and outcomes of
specific diseases

Randomized trial 1 0
Natural experiment 2 0
Longitudinal with observational data 1 0
Observational 15 5

Insurance and general mortality or
health status

Randomized trial 0 1
Natural experiment with
instrumental variable (IV)
estimation 2 1

Natural experiment with
observational data 2 2

Longitudinal with IV estimation 1 0
Longitudinal with observational data 4 1
Observational 9 0

Medical care use and mortality
Natural experiment 1 0
Observational data with IV
estimation 5 1

Total studies 43 11

(text continues on p. 36)
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• insurance and morbidity or general health status, and
• medical care use and mortality.

Within each of these major subdivisions, studies are ordered by the strength of
their basic research design, then alphabetically by first author.

INSURANCE AND OUTCOMES
OF SPECIFIC DISEASES

Hypertension and Heart Attacks

The first three studies listed in Table 2 are a randomized trial (Manning et al.
1987) and natural experiments (Lurie et al. 1984, 1986; Fihn and Wicher 1988)
that focused primarily on the effects of high cost sharing or losing free medical
care, from either Medicaid or the Veterans Administration (VA), on high blood
pressure and hypertension. All three studies are also longitudinal in that they
follow cohorts of people over time and also have the advantage of analyzing
relatively homogeneous populations: low-income people with high blood
pressure, people covered by Medicaid, and people receiving free care from the
VA. Thus, the concern that the uninsured are significantly different from the
insured in unobservable characteristics is substantially mitigated.

The randomized trial found that among low-income people who began the
experiment with high blood pressure, those assigned to insurance plans with
cost sharing had a significantly smaller reduction in blood pressure over the
study period than those on the free care plan. The difference in blood pressure
control was calculated to be the equivalent of a 10% higher mortality risk.
More than half the people on the cost-sharing plans had cost-sharing rates of
25% or 50%, and all received lump-sum payments to compensate for financial
losses. Thus, this finding may understate the effect on blood pressure control
of being uninsured, which is equivalent to 100% cost-sharing with no financial
compensation.

In the other two studies, people either lost their Medicaid coverage (Lurie
et al. 1984, 1986) or access to free care from the VAbecause of budget cuts (Fihn
and Wicher 1988). In both studies, which followed samples of people for 6 to
17 months, populations with comparable characteristics who did not lose cov-
erage were used as controls. Although the samples were small, those who lost
coverage and were hypertensive at baseline experienced significant increases
in blood pressure relative to the controls.

Lurie et al. (1984, 1986) followed 186 medically indigent adult patients from
a Los Angeles clinic who lost their Medi-Cal (California’s Medicaid program)

38S MCR&R 60:2 (Supplement to June 2003)



coverage because they did not qualify under federal criteria for blindness, dis-
ability, or Aid to Families with Dependent Children. Their comparison group
consisted of 109 adults who did qualify under one of these criteria and, as a
result, were in somewhat worse health and had poorer control of their hyper-
tension and diabetes at baseline. In spite of this difference, the adults who lost
coverage experienced a significant increase in diastolic blood pressure at both
6 and 12 months after losing benefits, while the comparison group had no sig-
nificant change in blood pressure.

Fihn and Wicher (1988) followed 157 people who met carefully assessed
medical criteria for being in stable medical condition at the time of discharge
and 74 comparison subjects who were in similar health and retained coverage.
After 17 months of follow-up, 41% of the discharged patients reported their
health to be “much worse,” compared to 8% of the comparison group (p <
.001). Almost twice as many of the discharged patients had reduced use of pre-
scribed medications (47% vs. 25%), and among those who had a blood pres-
sure check at 13 months of follow-up, 41% of the discharged patients had
uncontrolled high blood pressure compared to 17% of the comparison group.
None of the these three studies had sufficiently large samples to detect signifi-
cant differences in mortality rates, although all three implied higher mortality
among those who lost coverage or did not have access to free care.

Five observational studies have analyzed acute myocardial infarction
(AMI) patients’ in-hospital mortality rates, comparing uninsured and pri-
vately insured patients. Two (Blustein, Arons, and Shea 1995; Young and
Cohen 1991) also examined mortality after discharge (within 30 days or after
short-term transfer to another hospital). All used similar statistical methods,
logistic regression controlling for clinical characteristics at admission, demo-
graphic characteristics, and treatments received. Three studies (Blustein,
Arons, and Shea 1995; Canto et al. 2000; Young and Cohen 1991) found that the
uninsured were significantly more likely to die either in the hospital or within
30 days of discharge, with relative odds (RO) ranging from 1.29 to 1.77.

The other two studies did not find significant differences in mortality,
although the estimated RO was about 1.2, only somewhat smaller than the low
end of the significant findings. However, one (Sada et al. 1998) was limited to
people admitted to hospitals with invasive cardiac procedure capacity. To the
extent that the uninsured are less likely to be admitted to such hospitals
(Blustein, Arons, and Shea 1995), this result could be affected by selection bias.
The other study with a finding of no difference was limited to a single commu-
nity, included a small number of uninsured cases (191 out of a total sample of
3,735), and also included Medicare patients, who made up 53% of the sample.
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Cancer

Several studies have examined differences by insurance status in disease
stage at diagnosis and survival from various cancers in Florida (Ferrante et al.
2000; Roetzheim et al. 1999; Roetzheim, Gonzales, et al. 2000; Roetzheim, Pal,
et al. 2000) and New Jersey (Ayanian et al. 1993). In general, being diagnosed
with late-stage disease (stages III and IV) has a highly significant and negative
effect on survival. All of these studies employed similar statistical approaches,
either logistic or proportional hazard models applied to observational data on
nonelderly cases of new cancers (breast, colorectal, cervical, and melanoma)
with controls for the age, race, gender, comorbidities, and other selected per-
sonal characteristics. None observed income directly but used community-
level measures of income. Each study found a statistically significant differ-
ence between the uninsured and privately insured people in either the odds of
late-stage diagnosis and/or 3- to 6-year survival. The relative mortality risk
ranged from 1.31 to 1.64.

These results could reflect “lead-time” bias, that is, the privately insured are
diagnosed earlier even within disease stage, which creates the appearance of
longer survival. However, the studies by Roetzheim, Pal, et al. (2000) of
colorectal cancer treatment and outcome in Florida and by Ayanian et al.
(1993) of breast cancer outcomes in New Jersey also suggest that the uninsured
were treated less aggressively than the privately insured. One longitudinal
study (Penson et al. 2001) used a validated instrument to measure changes in
quality of life over a 3-year period for 860 men diagnosed with prostate cancer.
It found that the uninsured experienced significant reductions in physical
function, role limitations because of emotional problems, and emotional well-
being. This result should not be affected by lead-time bias, since it measured
changes in quality of life between baseline and follow-up.

Trauma Care and Ruptured Appendix

Trauma care and appendicitis outcomes may be especially good indicators
of the effect of insurance status on health because the incidence of trauma or
appendicitis should be relatively unrelated to insurance status and, as such,
considered an exogenous shock to current health. At the same time, however,
it may still be the case that the uninsured have poorer unobserved health prior
to the trauma or appendicitis and that differences in outcomes are due to these
factors rather than insurance-induced differences in treatment. Haas and
Goldman (1994) analyzed 15,008 hospital records of all acute trauma cases
between the ages of 15 and 64 in Massachusetts in 1990. Controlling for age,
race, sex, severity of injury, and comorbidity, uninsured patients were as likely
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as privately insured patients to receive intensive care but significantly less
likely to have an operative procedure (odds ratio = 0.68). The uninsured were
2.15 times more likely to die in the hospital. Doyle (2001) analyzed care
received by nearly 11,000 people injured in automobile accidents in Wisconsin
between 1992 and 1997. People without insurance in severe accidents received
about 20% less care and had 37% higher mortality (5.2% compared to 3.8% for
people with private insurance). One study of pediatric head trauma (Tilford et
al. 2001) estimated a relative odds of mortality of 1.69 for uninsured relative to
privately insured children. However, this odds ratio was not statistically sig-
nificant, in part because of the small sample of 477 cases.

Braveman et al. (1994) assessed hospital discharge data for 96,587
nonelderly adults who were hospitalized for acute appendicitis in California
between 1984 and 1989. Controlling for demographic, health, and hospital
characteristics, they found that uninsured patients were almost 50% more
likely to experience a ruptured appendix compared to cases with private
insurance coverage. Hadley and Steinberg (1996) analyzed hospital discharge
data from 12 states for years between 1988 and 1991 and obtained a similar
result for uninsured children between the ages of 6 and 18 and uninsured
adult women between the ages of 19 and 50. Gadomski and Jenkins (2001) also
found that self-pay children in Maryland had a greater, though statistically
insignificant, relative odds (1.11) of ruptured appendix compared to privately
insured children between 1989 and 1992. This result may be due to a combina-
tion of Maryland’s hospital rate-setting system, which implicitly subsidized
hospitals for costs of care to uninsured people, and a relatively strong commit-
ment to community-based health care.

Other Diseases

The final set of four observational studies compared in-hospital mortality
for people with hepatitis C, alcohol related liver disease, or pneumonia; or on
ventilator support with a diagnosis of DRG 475, a respiratory system diagno-
sis inclusive of intubation and continuous ventilator support; or blood condi-
tion at entry to Medicare’s End Stage Renal Disease (ESRD) Program. All four
are subject to potential bias because of an arguably stronger association than
for some other conditions between unobserved socioeconomic characteristics
and disease incidence and because of possible selection effects of insurance on
being hospitalized and receiving treatment. Three of the four studies found
poorer outcomes for the uninsured compared to the privately insured.
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INSURANCE AND GENERAL MORTALITY

Four natural experiments have analyzed the effects of governmental
expansions of insurance coverage on mortality. Two (Currie and Gruber
1996a, 1996b) looked at the effects of the expansions of Medicaid eligibility to
low-income pregnant women and children that began in the late 1970s; one
(Hanratty 1996) examined the impact on infant mortality of Canada’s transi-
tion to a universal health insurance system in the 1960s and 1970s; and the last
(Lichtenberg forthcoming) treated Medicare eligibility and near universal
coverage at age 65 as an exogenous change in insurance status that is inde-
pendent of one’s health. While all four are subject to methodological concerns,
all four found a statistically significant relationship between insurance expan-
sion and mortality rates across three age groups: infants, children between the
ages of 1 and 14, and the elderly. Moreover, the studies by Hanratty (1996) and
Lichtenberg (forthcoming) also identified corroborating increases in medical
care use associated with insurance expansion.

The studies by Currie and Gruber (1996a, 1996b) have been criticized
because they analyzed changes in Medicaid eligibility rather than changes in
actual coverage and looked at mortality changes for all infants and children,
not just those actually or potentially affected by the expansions (Kaestner
1999). Thus, the reductions in mortality among those actually affected would
have to be much larger to produce the predicted overall effect. However, the
magnitudes of the estimates from some of the disease-specific mortality stud-
ies reported above imply that such an interpretation may be plausible.

Five longitudinal studies using three different data sources and different
analytic methods have all found that over time, people who are uninsured,
either at baseline or for periods of time during the observation period, have a
significantly higher mortality rate than people with private insurance. Franks,
Clancy, and Gold (1993) analyzed data for 4,694 adults who participated in the
National Health and Nutrition Examination Survey in the early 1970s. Thus,
while they only measured insurance status at baseline, they also had the
advantage of very detailed information on baseline health characteristics,
which they used as control variables in their analysis. Sorlie et al. (1994) used a
much larger sample of almost 150,000 nonelderly adults who had responded
to the Current Population Survey between 1982 and 1985. This study also
measured insurance status only at baseline, followed people for a shorter time
period, and did not have as extensive controls for baseline health. Neverthe-
less, both studies found that the uninsured were 20% to 30% more likely to
have died at the end of the observation period in spite of the fact that observ-
ing insurance status only at baseline is likely to bias its effect toward zero,
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since the insured and uninsured groups presumably become “contaminated”
over time by changes in insurance status.

The other three longitudinal studies analyzed data from the National
Health and Retirement Survey (HRS), which follows a sample of people
between the ages of 51 and 61 starting in 1992. This survey measures insurance
status and health status, including mortality, every two years. Baker et al.
(2001, 2002) found that those who were either continuously uninsured, inter-
mittently uninsured, or lost insurance coverage over time were significantly
more likely than those with continuous coverage to experience a major health
decline (disability or mortality) over a 4-year observation period.

Hadley and Waidmann (2003) used HRS data to examine the relationship
between coverage and health at age 65, when people qualify for Medicare.
Unlike the other longitudinal studies, they treated insurance coverage over
time as endogenous and used IV estimation to adjust for the possible effects of
health on insurance coverage. They found that continuous insurance cover-
age has a significant impact on reducing the probabilities of either death or
poor self-reported health status. Moreover, the IV estimate, which satisfies
standard statistical test for IV validity, is considerably larger in magnitude
than the “observational” estimate. This suggests both that older people in
good health may be more likely to forgo insurance as they approach age 65
and that the other observational estimates based on longitudinal data may be
biased downwards.

The final four studies in this section are all cross-sectional observational
studies. Two look at in-hospital mortality rates, controlling for admission
severity and diagnosis (Hadley, Steinberg, and Feder 1991; Bradbury, Golec,
and Steen 2001), and two examine infant mortality rates (Braveman et al. 1989;
Moss and Carver 1998). All four generally find significantly higher mortality
rates associated with lack of insurance. In particular, the two studies of infant
mortality rates suggest that the uninsured’s mortality risk may be almost 40%
higher. Depending on the share of the population that is uninsured as insur-
ance coverage expands, this difference is roughly consistent with the 4% to 8%
improvement in overall infant mortality found by Currie and Gruber (1996b)
and Hanratty (1996) in their analyses of population-wide insurance
expansions.

INSURANCE AND MORBIDITY
OR GENERAL HEALTH STATUS

The RAND Health Insurance Experiment is the only randomized trial to
look at the question of whether type of insurance coverage affects health. As
noted above, it compared a variety of health outcomes between families
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randomly assigned either to receive free medical care or to health insurance
plans with varying degrees of cost sharing. With few exceptions, the study
found that people receiving free care used more services but did not have
better health outcomes among a broad array of health measures than did peo-
ple assigned to the plans with cost-sharing requirements. The exceptions were
low-income adults with elevated blood pressure, who experienced less blood
pressure control over time relative to free care, and poor children, who had a
higher incidence of anemia.

This evidence strongly suggests that the health production function, as rep-
resented by Figures 2 through 4, does in fact flatten out and that after some
level of medical care use, additional care provides little additional benefit.
However, in interpreting this evidence in the context of the issues raised by
this review, it is essential to understand that the Health Insurance Experiment
was not a comparison between uninsured people, who face 100% cost sharing
with no offsetting lump-sum payments to compensate them for potential
financial losses, and relatively well-insured people, as represented by those
with private insurance coverage in the great majority of observational studies.
It is also important to underscore that the exceptions to the general finding
occurred among low-income people, who are arguably more representative of
the population that lacks insurance coverage. While the results of the Health
Insurance Experiment clearly support the conclusion that some cost sharing
does not reduce health for most Americans, it is not at all clear that they also
imply that being uninsured has no effect on the health of lower-income peo-
ple, where most of the uninsurance occurs.

Analyses of two other natural experiments examine the effects on health
status of two government health program expansions, increased coverage of
low-income children by Medicaid and Massachusetts’s Healthy Start pro-
gram, which provided care for low-income pregnant women. Neither study
found much evidence that either program significantly improved health.
Using IV estimation to adjust for potential bias arising from people self-
selecting into Medicaid coverage, Kaestner, Joyce, and Racine (1999) found
only weak evidence that insured children (between the ages of 2 and 9) were
more likely to have good or excellent general health status or fewer bed-days.
Among African American and Hispanic children, however, Medicaid cover-
age was associated with a 13% higher probability of good to excellent general
health status.

Racine et al. (2001) also analyzed individual data on children between the
ages of 1 and 12 from the 1993-94 National Health Interview Survey (NHIS) for
1989 and 1995. Using a difference-in-differences approach that compared
changes for nonpoor children to those for poor children as a way of controlling
for unobserved confounding factors, they concluded that the Medicaid

44S MCR&R 60:2 (Supplement to June 2003)



expansions reduced uninsurance among low-income children but had mini-
mal effect on either health services use or health status. Poor African Ameri-
can children in good, fair, or poor health experienced a significant increase in
hospitalizations, while poor Hispanic children in excellent or very good
health had a significant decrease in restricted-activity days. However, a possi-
ble limitation of the difference-in-differences approach is that nonpoor and
poor children may not have been subject to identical effects of unobserved
trends, which would limit the validity of using nonpoor children as a control
group without more detailed controls for differences and changes in circum-
stances. In addition, restricted-activity days in the past 2 weeks is a fairly sub-
jective and narrow measure of health status.

The remaining four studies of insurance and general health status and mor-
bidity are all observational analyses. Ross and Mirowsky (2000) used longitu-
dinal data on almost 2,600 adults (aged 18 to 95) to look at the effect of baseline
health insurance on health status after 3 years. They found no difference
between the uninsured and the privately insured. However, more than 40% of
their baseline sample was lost to follow-up, and they included Medicare bene-
ficiaries with private supplementary insurance as part of the privately insured
group. Even controlling for age and observed baseline health characteristics,
combining Medicare beneficiaries with the nonelderly privately insured lim-
its the ability to interpret this study’s findings, since the uninsured compari-
son group is systematically younger than the privately insured group.

The other three observational studies found that the uninsured are in
poorer health than the insured. However, the study by Fronstin and Holtmann
(2000) was limited to workers and may be subject to both endogeneity bias
and selection bias, since health status presumably affects both the ability to
work as well as the cost of insurance for people who work for very small
employers. The other two studies (Feinberg et al. 2002; Keane et al. 1999) com-
pared health at enrollment to health after enrollment for children who took
advantage of expanded health insurance opportunities supported by the State
Children’s Health Insurance Program. While both found significant improve-
ments in health and health-related activity limitations, the fact that families
voluntarily enroll their children raises the possibility that those with a particu-
lar need for care were more likely to enroll.

MEDICAL CARE USE AND MORTALITY

The final body of research considered in this section consists of studies of
the relationship between medical care use and mortality. This research
addresses the second link of the conceptual model represented by Figure 1.
One study assesses a natural experiment, the effect on infant mortality of
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increases in per capita medical spending associated with Canada’s adoption
of national health insurance (Crémieux, Oullette, and Pilon 1999). Its primary
result—a 10% increase in per capita spending is associated with a 0.4% to 0.5%
decrease in infant mortality—is consistent with the analysis by Hanratty
(1996), who used variations in provincial implementation of the national
health insurance system to identify the impact of expanded insurance
coverage.

The other six studies are attempts to estimate the health production func-
tion represented in Figures 2 through 4. This set of studies excludes analyses
limited to fully insured populations, such as Medicare beneficiaries. As such,
the estimates obtained are relevant to levels of medical care use associated
with pooled insured and uninsured populations and represent the effects of
marginal increases around this mean. These health production function mod-
els cover a range of time periods, populations (infant mortality, all people, age-
sex-race-specific general mortality, and disease-specific mortality for non-
elderly adults), and units of observation (individual births, states, county
groups, and a national time series). The one common element of these studies’
methodologies is that they all use instrumental variable estimation to adjust
for the fact that poor underlying health arguably increases both medical care
use and mortality rates.

In spite of the differences in the studies, all but one, which looked at cross-
sectional cancer mortality rates in 1970, found that increasing medical care use
reduced mortality rates. Although the magnitudes of the estimates vary with
the particular population and mortality measures, they tend to fall in the
range of a 1% to 2% decrease in mortality associated with a 10% increase in per
capita medical care use. All but one of these studies are more than 20 years old
and were conducted before the development of formal tests for the validity
and quality of IV estimates. Thus, it is not possible to assess their methodolo-
gies directly. However, in each analysis, estimation of the health production
model without the IV approach resulted in statistically insignificant and
sometimes positive estimates, which would be consistent with the effects of
unobserved poor health on both use and mortality.

INSURANCE AND THE USE OF CLINICALLY EFFECTIVE
SERVICES FOR SPECIFIC DISEASES OR CONDITIONS

Does research on people with particular health conditions or diseases show
that uninsured people use fewer diagnostic services, are more severely ill
when diagnosed, and receive fewer therapeutic services as well as have
poorer outcomes? If the answer is yes, then one can be more confident that dif-
ferences in insurance-related access to and use of medical care (less preventive
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care, later diagnosis and greater severity at diagnosis, and less therapeutic
care) are meaningful mechanisms underlying differences between the insured
and uninsured in both disease-specific health outcomes and overall mortality
rates or general health status. (See Bunker, Frazier, and Mosteller [1994] for an
assessment of the clinical links between specific health services and health
benefits.)

At the same time, however, finding corroborating evidence does not mean
that differences in medical care access and use are the only or the most impor-
tant factors causing differences in outcomes. Socioeconomic and environmen-
tal differences between uninsured and insured people are undoubtedly part of
the story as well. Which factors are the most important, which are the most
cost-effective strategies, and which are politically feasible to implement are
also key social and policy issues but are beyond the scope of this review.

CANCER SCREENING AND DETECTION

Studies reviewed above documented that the uninsured with cancer are
more likely to be diagnosed at a later disease stage than the insured. Ana-
lyzing large national surveys of nonelderly adults conducted in 1997 and
1998, Ayanian et al. (2000) and Breen et al. (2001) found significantly lower
odds of recent cancer screening among the uninsured for tests such as
colorectal screening, Pap smears, and mammography. Hsia et al. (2000) and
Faulkner and Schauffler (1997) examined data from large national samples of
adult women who responded to the Women’s Health Initiative surveys
between 1994 and 1997 or to the 1991 Behavioral Risk Factor Surveillance Sys-
tem. Both studies found that lack of insurance significantly reduced the odds
of having had a mammogram, a clinical breast examination, a Pap smear, or a
stool guaiac or a flexible sigmoidoscopy compared to insured women.

Two studies with small, unrepresentative samples reported no differences
in cancer screening. Valdez et al (2001) analyzed a small sample of 583 Latina
women who were recruited through three community health centers, two
HMO clinics, and a breast cancer outreach program. Eisen et al. (1999) failed to
a find a significant insurance effect on having had a prostate screening or digi-
tal rectal exam within the past 5 years in a sample of 2,652 military veterans
drawn from the Vietnam Era Twins registry database.

DIAGNOSIS AND TREATMENT
OF CARDIOVASCULAR DISEASE

Several studies have examined service use by people with hypertension or
high cholesterol levels, which are risk factors for cardiovascular disease. The
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Families USAFoundation (2001) and Huttin, Moeller, and Stafford (2000) both
used data from the 1996 Medical Expenditure Panel Survey (MEPS). The for-
mer found that the uninsured were significantly less likely than the insured to
have been screened or checked within the past year (58.1% of uninsured com-
pared to 75.2% of insured with hypertension and 50% of uninsured compared
to 65% of insured with high blood pressure). The latter study found that the
uninsured were 59% less likely than the privately insured to have received
anti-hypertensive drug therapy. Sudano and Baker (2001) analyzed the use of
anti-hypertensive medication by race/ethnicity in a sample of 3,734 people
between the ages of 51 and 61 who participated in the national Health and
Retirement Survey and also found that the uninsured were less likely to report
taking anti-hypertensive medication. Finally, Moy, Bartman, and Weir (1995)
investigated a sample of 6,158 adults who reported having hypertension on
the 1987 National Medical Expenditure Survey. They found that the unin-
sured were about 50% less likely than the privately insured to have had a
blood pressure check in the past year, to have had more than one doctor visit in
the past year, and to be taking any anti-hypertensive medications.

Two analyses of cardiovascular screening and risk-reduction services in the
general population using data from the 1997-1999 Behavioral Risk Factor Sur-
veillance System surveys reported significantly lower use by the uninsured
(Ayanian et al. 2000; Brown et al. 2001). Faulkner and Schauffler (1997), who
analyzed the use of blood pressure and cholesterol screening among almost
30,000 men from the 1991 Behavioral Risk Factor Surveillance System, found
that compared to men with insurance coverage for these services, uninsured
men were from 7% to 10% less likely to have been screened. Ford et al. (1998)
studied 1,724 women between the ages of 50 and 64 who participated in the
Third National Health and Nutrition Examination Survey (1988-94).
Compared to insured women, uninsured women had worse cardiovascular
risk profiles, but were significantly less likely to have had their blood pressure
checked in the previous 6 months and to have had their cholesterol level
checked.

Several studies have found that uninsured people admitted to the hospital
with a heart attack are less likely to receive major therapeutic procedures.
Young and Cohen (1991) found that relative to the privately insured, the unin-
sured were 14% to 43% less likely to receive arteriography, coronary bypass, or
angiography. Wenneker, Weissman, and Epstein (1990) found similar results
for nearly 38,000 potential cardiac patients in Massachusetts in 1985. Similar
results with very different databases were found by Hadley, Steinberg, and
Feder (1991), who analyzed a large national database of hospital discharges;
Kuykendall, Johnson, and Geraci (1995), who analyzed 24,424 hospital dis-
charges for people with coronary artherosclerosis in California in 1989; and
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Carlisle, Leake, and Shapiro (1997), who reviewed hospital discharges for
African Americans, Latinos, and Asians in Los Angeles County from 1986 to
1988. Two more recent studies (Canto et al. 2000; Sada et al. 1998) used data
drawn from the National Registry of Myocardial Infarction for more than
332,000 people who had heart attacks between 1994 and 1996. Both found that
the uninsured used fewer hospital resources and were significantly less likely
to have received coronary bypass, angiography, or angioplasty.

Daumit, Hermann, and Powe (2000) and Daumit and Powe (2001) analyzed
data for almost 5,000 people who were being treated for ESRD in 1986 and
1987 and had symptoms of cardiovascular disease. Those who had been unin-
sured at baseline were 24% to 30% less likely to have had a cardiac procedure
compared to the privately insured; at follow-up, when all were covered by
Medicare, the previously uninsured had a slightly higher rate of cardiac pro-
cedure use. These two studies imply that when the previously uninsured
obtained both insurance coverage and a regular system of care through the
treatment of their ESRD, their use of needed cardiovascular care was similar to
those who had been insured prior to qualifying for Medicare coverage.

Three studies suggest some of the ways in which lack of insurance can
influence cardiovascular treatment and outcomes. Bluestein, Arons, and Shea
(1995) showed that the uninsured were less likely to be admitted to a hospital
with revascularization capacity. In a study of 544 children with congenital
heart disease, Perlstein et al. (1997) found that referral delay to a pediatric car-
diologist was about twice as long for uninsured children compared to children
with commercial insurance. Although limited to a small sample of 448 African
Americans admitted to two hospitals for chest pain, Ell et al. (1994) also found
that the uninsured delayed significantly longer in deciding to seek care for
their symptoms, 11.2 hours compared to 7.8 hours for insured patients.

In contrast to these studies, one analysis of 3,006 possible heart attack
patients seen in the emergency department of a single hospital found that
insurance status had no effect on the admission of high-risk cases (Pearson
et al. 1994). However, uninsured medium- and low-risk cases were less likely
to be admitted. While these results may reflect hospital policy rather than the
general effects of insurance coverage, they also raise the possibility that the
privately insured receive too many cardiovascular procedures and the unin-
sured are treated appropriately; that is, the uninsured receive only necessary
care while the privately insured receive unnecessary care.

Two studies have attempted to answer this question by reviewing medical
records using accepted and validated criteria to judge whether the use of coro-
nary procedures was medically necessary and appropriate. One study of 631
medically appropriate cases treated in 13 New York City hospitals found that
there were no differences by insurance status in recommendations for
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coronary revascularization in the hospitals that had revascularization capac-
ity, but in the hospitals that did not have this capacity, uninsured patients were
significantly less likely to have had coronary bypass or angioplasty recom-
mended (Leape et al. 1999). The other study sought to determine the extent of
overuse/underuse of coronary testing, again using explicit criteria to deter-
mine when such testing was appropriate (Carlisle et al. 1999). Using data for
356 people presenting with new cases of chest pain not due to myocardial
infarction in 5 Los Angeles hospitals between 1994 and 1996, Carlisle et al.
(1999) found that coronary testing was more likely to be underused than over-
used and that underuse was significantly higher among uninsured patients
than insured patients (34% vs. 15%, p = .01, but not significant in multivariate
regression models of the odds of underuse). Although these studies involved
relatively small samples in relatively few institutions, they imply that the
uninsured underuse necessary services.

Other research has provided evidence of the contribution of medical care to
the dramatic reduction over time in mortality from heart disease. From an
extensive review of the literature, Cutler, McClellan, and Newhouse (1998)
concluded that “changes in acute treatments such as use of aspirin, beta
blockers, thrombolytic drugs, and (to a limited extent) invasive procedures
account for a substantial part of the improvement in mortality” (p. 3). Simi-
larly, Cutler and Kadiyala (1999) estimated that about one third of the reduc-
tion in cardiovascular mortality over the past 50 years is due to changes in
medical treatment, that is, “technological change in treatment of acute epi-
sodes and in pharmaceuticals to limit risk factors“ (p. 2).

DIABETES

Using data from more than 2,000 adults identified as having diabetes in
1994 on the Behavioral Risk Factor Surveillance System, Beckles et al. (1998)
found that the uninsured were less likely to use preventive services (dilated
eye examination, self-monitoring of blood glucose, or professional foot exami-
nation) than people with any type of insurance coverage. Ayanian et al. (2000)
updated this analysis using the 1997 and 1998 Behavioral Risk surveys and
confirmed significantly lower rates of dilated eye examination, professional
foot examination, and cholesterol measurement among nonelderly, unin-
sured adults with diabetes.

Other smaller, single-site studies (Songer et al. 1997; Schiff et al. 1998) also
tended to find deficiencies in screening and treatment for uninsured or poor
diabetic patients. Wilson and Sharma (1995) reported that among a small sam-
ple (247) of diabetics hospitalized in Clark County (Las Vegas), Nevada, in
1992 for acute emergencies associated with complications of diabetes, those
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without insurance were much more likely to have their admission associated
with lack of medication.

BIRTH-RELATED MEDICAL CARE USE

Although the role of timely and high-quality prenatal care is somewhat
ambiguous, numerous studies have found that uninsured pregnant women
receive less prenatal care than privately insured pregnant women (see Ameri-
can College of Physicians [2001a, 2001b] and Office of Technology Assessment
[1992] for earlier summaries of this literature). For example, Braveman et al.
(1993) analyzed 593,510 singleton live births in California in 1990 and found
that compared to the privately insured, uninsured mothers were significantly
more likely to have had late initiation of prenatal care (odds ratio = 2.54), too
few prenatal visits (odds ratio = 2.49), or no prenatal care at all (odds ratio =
6.7).

Since studies of administrative records do not have any information about
mothers’ attitudes, the research by Kalmuss and Fennelly (1990) provides
valuable confirmatory evidence of the importance of insurance coverage.
They interviewed 496 African American and Hispanic women who delivered
babies in six New York City hospitals in 1985 and 1986 and found that lack of
health insurance was still a significant predictor of late initiation or no prena-
tal care, even after controlling for differences in motivation and attitudes
about prenatal care, substance abuse, and other sociodemographic factors.

While there are fewer studies of variations in care received by newborns,
the evidence also suggests that uninsured newborns receive less care than the
privately insured. Braveman et al. (1991) analyzed resources received by sick
newborns (N = 29,751), defined as newborns who were discharged with evi-
dence of serious problems from California hospitals in 1987. Uninsured new-
borns had more severe medical problems than privately insured newborns
but received significantly less care, measured by either length of stay (16%),
total charges (28%), or charges per day (10%).

Other research has focused on the relationship between high-risk births
and the method of delivery, C-section versus vaginal delivery.1 Aron et al.
(2000) applied 39 risk factors to 25,697 women who gave birth at 21 Ohio hos-
pitals between 1993 and 1995 to divide women into risk-factor quintiles. Unin-
sured women in the two most risky quintiles were 20% to 30% less likely to
have had C-section deliveries compared to privately insured women. Stafford
(1990) examined more than 460,000 deliveries in California in 1986 and found
a significantly lower C-section rate for self-pay and indigent care patients rela-
tive to the privately insured, even for women with breech presentations:
Ninety percent of the privately insured with a breech presentation delivered
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by C-section, compared to 82% of self-pay and 79% of indigent care women.
Haas, Udvarhelyi, and Epstein (1993) analyzed singleton births in Massachu-
setts in 1984 and found that fewer uninsured women had C-section deliveries,
17.2% versus 23.0%.

Given that uninsured women are less likely to have C-section deliveries,
even in high-risk situations, Lee et al. (1998) analyzed 371,692 singleton live
births with breech presentation in the United States between 1989 and 1991. C-
section deliveries had lower neonatal mortality rates compared to vaginal
deliveries for all birthweights; for example, for babies weighing 2,500 grams
or more, C-section deliveries had a significantly lower (p < .001) neonatal mor-
tality rate of 3.2 per 1,000 births compared to 5.3 per 1,000 vaginal deliveries.

Uninsured women’s hospital choices may be another factor underlying
insurance-related differences in infant mortality. Studies by Bronstein et al.
(1995) and Schwartz et al. (2000) suggest that the link between insurance-
induced increases in the adequacy of prenatal care and better birth outcomes
is not the content of prenatal care per se but better access to high-technology
services for high-risk newborns.

As noted earlier, the effects of prenatal care per se on birth outcomes (gesta-
tion, low birthweight, or survival) has not been clearly demonstrated (Fiscella
1995). However, method of delivery and access to (or delivery in) hospitals
with neonatal intensive care units and greater medical care spending appear
to be more strongly associated with better birth outcomes (higher birthweight
and greater survival). More generally, Cutler and Meara (1999) asked whether
the value of increased life expectancy for low-birthweight infants has been
worth the cost of the investment in expensive birth-related medical care.
Using annual data from 1950 through 1995, they estimated that increased
spending for the care of low-birthweight infants, roughly $39,000 more per
birth in 1990 than in 1960, resulted in the survival of an additional 12% of low-
birthweight infants, “at what will likely be a reasonable—if not disability
free—life.” In their analysis, they cited research suggesting that most of the
improvement was due to medical care in the immediate postbirth period
(Paneth 1995; Williams and Chen 1982). Using relatively conservative esti-
mates of the value of an additional year of life, they concluded that the benefits
have substantially exceeded the costs.

Cutler and Meara (2001) presented further evidence suggesting that most
of the reduction in infant mortality over the second half of the 20th century
was due to reductions in neonatal mortality (within the first 28 days of life),
which can be attributed to substantial medical improvements in the care of
low-birthweight and premature infants rather than to significant gains in
birthweight or gestation. Thus, insurance coverage appears to influence infant
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survival by improving access to and use of advanced neonatal care medical
services.

CHILDREN’S MEDICAL CARE USE

Newacheck et al. (1998) reported differences in the use of care for insured
and uninsured children with data from the NHIS. Uninsured children were
less likely to have a regular source of care, less likely to have seen a physician
in the past year, and more likely to have gone without needed medical care.
McCormick et al. (2001) used data from the 1996 MEPS to show that uninsured
children were about two thirds as likely as privately insured children to use
any prescription medicines. Research also suggests that the children of unin-
sured parents are less likely to see a physician than children of insured parents
(Hanson 1998) and less likely to have any visit or a well-child visit, even if the
child is insured (Davidoff et al. 2002).

In studies of children enrolling in expanded state health insurance pro-
grams in western Pennsylvania and western New York, researchers found
that uninsured children had considerable unmet need and delayed care, were
less likely to have had any prescriptions in the past 12 months, were less likely
to have received recommended care, and were more likely to never have had
routine care and to not be up to date with well-child care (Lave et al. 1998a;
Holl et al. 1995). Stoddard, St. Peter, and Newacheck (1994) found similar dif-
ferences in a study limited to children with specific health conditions (pharyn-
gitis, acute earache, recurrent ear infections, or asthma): Uninsured children
were significantly more likely than insured children to go without any physi-
cian care for each of the conditions (odds ratios across the conditions ranged
from 1.72 to 2.12). Overpeck and Kotch (1995) and Overpeck et al. (1997) ana-
lyzed data from the child health supplement of the 1988 NHIS and found that
uninsured children with injuries were significantly less likely to have received
medical attention (odds ratios = 0.73 to 0.76 for all injuries and 0.71 for serious
injuries).

In a study that addressed the question of whether longer postpartum stays
for infants affect their health, Malkin, Broder, and Keeler (2000) analyzed data
from more than 108,000 births in Washington state in 1989 and 1990. Infant
health was measured by the probability of being readmitted to a hospital
between 14 and 60 days after initial discharge, which occurred for between 2%
and 5% of the births in their data. Using instrumental variable analysis to
adjust for the fact that the infant’s health affects postpartum length of stay,
they estimated that a 12-hour increase in postpartum length of stay would
reduce the probability of readmission by 0.6 percentage points. This study is
pertinent because they used infants’ insurance coverage to create their
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instrumental variable for length of stay and found that Medicaid infants
stayed 4 hours less and uninsured infants stayed 6 hours less than privately
insured infants, controlling for an extensive set of infants’ health
characteristics.

A CLOSER LOOK AT MEDICAID

Many of the studies of both disease-specific and general health outcomes
discussed in previous sections have reported worse outcomes for people cov-
ered by Medicaid compared to those with private insurance (Ayanian et al.
1993; Blustein, Arons, and Shea 1995; Braveman et al. 1993, 1994; Canto et al.
2000; Ferrante et al. 2000; Hadley and Steinberg 1996; Moss and Carver 1998;
Obrador et al. 1999; Roetzheim, Gonzales, et al. 2000; Roetzheim, Pal, et al.
2000; Roetzheim et al. 1999; Ross and Mirowsky 2000; Sada et al. 1998; Sorlie et
al. 1994) or outcomes that are no better than those of the uninsured (Kaestner,
Joyce, and Racine 1999; Racine et al. 2001; Schnitzler et al. 1998; Tilford et al.
2001). Several evaluations of Medicaid eligibility expansions to pregnant
women failed to find positive effects on health outcomes (Howell 2001).

Do these results imply that having Medicaid causes poor health or that
health insurance has no effect on health? Can the decidedly mixed results of
the studies of Medicaid’s association with health outcomes be reconciled with
the majority of research that compared the uninsured to the privately insured?
Three factors that potentially differentiate Medicaid studies from studies of
private insurance are the characteristics of the Medicaid population, the pro-
cess of obtaining Medicaid coverage, and the structure of Medicaid as an
insurance program.

One possible explanation of the Medicaid conundrum is that people cov-
ered by Medicaid, who voluntarily choose to enroll in the program, are sys-
tematically different from both the general population of uninsured people
and the population of privately insured. By design, people covered by
Medicaid are much more likely to have the lowest incomes and education lev-
els, to be members of single-parent families, and to not be in the labor force.
For the most socially and financially disadvantaged people, health insurance
alone may not be sufficient to overcome barriers to the timely and efficient use
of medical care created by low educational attainment, unstable family and
living arrangements, and very low income.

In contrast, most of the uninsured are low-income workers or their depend-
ents and are more likely to be part of two-parent households. As an example of
the effects of potentially significant differences in the characteristics of people
covered by Medicaid, Krug et al. (1997), in a study of 4,318 admissions of chil-
dren through the emergency department, found that children on Medicaid
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were more than twice as likely as either uninsured or privately insured chil-
dren to be admitted for “nonmedical” reasons, that is, for reasons having to do
with the child’s social-economic situation rather than clinical condition.

Moreover, since people voluntarily choose to enroll, those who seek
Medicaid coverage may be in poorer health to begin with or may anticipate
medical problems. In other words, the endogeneity problem of poor health
leading to Medicaid coverage may be more significant in studies of Medicaid
and the uninsured. It is estimated that between 40% and 50% of nonelderly
adults covered by Medicaid obtain their coverage for reasons not related to
income or welfare status.2 In other words, they are most likely eligible because
of poor health, either disability or a major health expenditure that causes
income to fall below the ceiling for coverage through medical spend-down
provisions. This phenomenon creates a form of selection bias that distorts the
true effect of extending insurance coverage to an uninsured population. As a
counterexample highlighting the importance of having an appropriate control
or comparison population, recall the natural experiment that compared peo-
ple who were administratively removed from Medicaid to those who retained
Medicaid coverage and that did in fact find significant health deterioration
associated with the loss of Medicaid (Lurie et al. 1984, 1986).

A second factor possibly contributing to the weak effects on health associ-
ated with Medicaid is that the structure of Medicaid itself varies dramatically
from state to state in ways that are very difficult to control for statistically.
While Medicaid generally provides medical care at no cost to the recipient, the
amount, quality, and timeliness of that care can vary widely because of sub-
stantial differences in how much Medicaid pays providers and their willing-
ness to treat Medicaid beneficiaries. In some locations, care paid for by
Medicaid may not be very different from or better quality than care provided
at no cost to the uninsured in public clinics and hospitals or that the uninsured
pay for themselves.

For example, Currie, Gruber, and Fischer (1995) found that variations
across states in the ratio of Medicaid to private fees for obstetricians-gynecolo-
gists were significantly related to infant mortality rates. They estimated that a
10% higher average Medicaid fee was associated with a 0.5% to 0.9% lower
infant mortality rate. Gray (2001) investigated the relationship between
Medicaid fees and birth outcome using data from the 1988 National Maternal
and Infant Health Survey. Using a difference-in-differences approach to con-
trol for the effects of unobservable factors, he concluded that higher Medicaid
fees were significantly related to a lower risk of having a low-birthweight
infant. Thus, unmeasured differences in Medicaid programs’ structure and
generosity make it difficult to attribute differences in health outcomes
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between people covered by Medicaid and private insurance to a simple mea-
sure of having a particular type of insurance coverage.

Athird problem research studies face is that it is often difficult to determine
exactly when Medicaid coverage began. For example, many pregnant women
or low-income sick people may not have been enrolled in Medicaid until their
conditions were sufficiently advanced to warrant a visit to a hospital. (This is
another variant of the basic endogeneity problem.) Although their sample
was small (N = 149), Oberg et al. (1990) found that 28% of the women who were
uninsured at the start of their pregnancy were covered by Medicaid at the end
of pregnancy. In an analysis of Medicaid-covered women who had babies in
Washington state in 1988 and 1989, Katz, Armstrong, and LoGergo (1994)
found that 28% enrolled in the third trimester and 19% enrolled in the second
trimester. Women who enrolled in the third trimester were 6.3 times more
likely than privately insured women to have had inadequate prenatal care.

Moreover, once contact with a provider has been made, it is in the pro-
vider’s interest to seek Medicaid coverage ex post to obtain reimbursement for
services that would otherwise be written off as charity care or bad debt. Thus,
at the time care is sought or obtained, people who appear to be Medicaid recip-
ients on survey or administrative data are in fact more similar to uninsured
people than they are to people with continuous private insurance coverage.
Similarly, Medicaid coverage is often short-term or transitory, while the posi-
tive health effects of increased medical care use by a population due to
expanded insurance coverage may take several years to reveal themselves.

Finally, most of the pre-/post-Medicaid expansion studies have been
unable to identify and analyze the specific people who shifted from
uninsurance to Medicaid. Research suggests that 15% to 50% of people who
enrolled in Medicaid in response to the expansions may have switched from
private insurance (Shore-Sheppard 2000). Szilagyi, Holl, et al. (2000) and
Szilagyi, Shone, et al. (2000) reported that 38% were fully insured prior to
obtaining Medicaid, 27% were uninsured for 1 to 5 months, and 35% were
uninsured for 6 to 12 months. These types of shifts would tend to bias results
toward a finding of no difference by insurance status. In fact, Currie and
Gruber (2001), who analyzed medical care received at childbirth, found that
women who probably shifted from private insurance to Medicaid coverage
might have experienced a reduction in childbirth-related procedures.

Another form of substitution, reported by Epstein and Newhouse (1998),
was California’s reduction in funding for public clinics that accompanied its
expansion of Medicaid coverage for pregnant women. Uninsured pregnant
women who may have received free care from public clinics prior to the
expansions may have received the same care, now paid for by Medicaid, after
the expansions. This may be one factor explaining why other studies (Haas et
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al. 1993; Piper, Ray, and Griffen 1990; Dubay et al. 1995; Braveman et al. 1993)
have failed to find increases in prenatal care use that accompanied expansions
of Medicaid coverage or differences in service use associated with Medicaid
coverage of children (Racine et al. 2001; Kuhlthau et al. 2001).

Taking a closer look at Medicaid—at the characteristics of people covered
by Medicaid, at differences across-Medicaid programs and between Medicaid
and private insurance, at possible substitutions between Medicaid and either
private insurance or free medical care from the safety net, and at the statistical
treatment of Medicaid coverage in the great majority of observational stud-
ies—suggests a number of explanations for the findings of some studies that
people covered by Medicaid do not have better health outcomes than the
uninsured. For some subpopulations, the most socially and economically dis-
advantaged, insurance coverage alone may not be sufficient to overcome sig-
nificant barriers to obtaining timely medical care. In other cases, problems
with the structure of Medicaid itself may weaken its effects relative to private
insurance. If these explanations are valid, then the much more mixed findings
of the studies of Medicaid’s effect on health do not necessarily contradict the
studies that find that the uninsured have poorer health outcomes than the pri-
vately insured. Rather, they highlight the importance of accounting for both
the characteristics of disadvantaged subpopulations and the detailed struc-
ture of the insurance plan.

HEALTH AND ANNUAL INCOME
(WORK AND/OR WAGE RATES)

If lack of health insurance reduces health status, then what are the conse-
quences for work and annual income? Studies have looked at various compo-
nents of work effort—labor force participation, amount of work (hours per
week), wage rates, and annual income. Although results vary, in part because
of variations in how health is measured, the research generally concludes that
poor health reduces annual earnings from work, primarily through reduced
labor force participation and work effort in conjunction with a small effect on
productivity, as measured by wage rates. The studies summarized below
focus primarily on the relationship between health and annual income, which
is essentially the product of hours of work (labor force participation and work
effort) and income per hour (productivity).3

Some simple tabulations illustrate the complex relationships between
health, work, and income. The National Academy on an Aging Society (Octo-
ber 2000) presented data from national surveys conducted in the early 1990s
on health and income characteristics of early retirees (aged 51 to 59) and older
workers (60 and older). Among the 51-to-59-year-old cohort, a much higher
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proportion of early retirees reported that they were in fair/poor health, 46%
compared to 12% of workers of the same age. However, among older people, a
much higher proportion of workers report themselves to be in excellent or
very good health, 48% compared to 26% of nonworkers. Moreover, young
retirees in fair/poor health report substantially lower median incomes
($15,000 compared to $41,000) and median wealth ($34,000 compared to
$200,000) than young retirees in excellent or very good health. Thus, high
income and wealth appear to induce healthy people in this age group to retire
early but, simultaneously, poor health in this same age group reduces income
and wealth and forces early retirement.

More sophisticated analyses of labor force transitions for older workers
(aged 50 and above) confirm the effects of both poor current health and health
deteriorations over time (Bound et al., 1999; Blau, Gilleskie, and Slusher 1999).
Controlling for prior health, poor current health is strongly associated with
both labor force exit in general and application for disability insurance bene-
fits. Smith (1999) exploited the longitudinal information in the Health and
Retirement Survey to look at the effects of the onset of a major illness on hours
worked per week and the probability of working, controlling for demographic
factors, health risk behavior, and preexisting health conditions. He found that
the onset of a new major illness resulted in statistically significant decreases
between survey rounds of about 4 hours of work per week and of 15% in the
probability of working at all.

As straightforward as these inferences may appear, studies of the relation-
ship between health and work and annual income can be confounded by two
problems. The first is that people who choose not to work or to work less may
be motivated to report poor health to qualify for health-related income pay-
ments (disability income or Supplemental Security Income, for example) or
because “poor health” is a socially acceptable reason for not working. Second,
if people in poor health are less likely to work, estimating the relationship
between health and earnings (or wage rates) from data on workers probably
understates the total effect of health, since the working population is a selected
sample based in part on the effect of health on labor force participation.

Given these difficulties, two studies of men with arthritis (Mitchell and
Burkhauser 1990; Mitchell and Butler 1986) and one study that used a measure
of general health over an extended time period (Chirikos and Nestel 1985)
were able to adjust for the potential selection bias associated with labor force
participation. These studies generally found that poor health (having arthritis
or poor general health) reduced annual earnings by 15% to 30%.

Three other studies did not make the econometric corrections but still
found significant negative effects of poor health on annual earnings. Luft
(1975) found that people with activity limitations had annual earnings 30% to
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40% lower than people without limitations. Bartel and Taubman (1975) esti-
mated that earnings were 8.5% lower for people with heart disease or hyper-
tension, 22.4% lower for people with arthritis, and 28.7% lower for people
with bronchitis or asthma. Finally, Mullahy and Sindelar (1993), who analyzed
survey data collected in New Haven, Connecticut, found that people in good
physical health had annual earnings 37.7% higher than people with health
problems.

Several studies have focused on the effects of mental illness, alcoholism,
and drug addiction (Bartel and Taubman 1986; Ettner, Frank, and Kessner
1997; Mullahy and Sindelar 1993, 1995). Although the effects of health insur-
ance on health status related to these conditions are not well established, these
studies also found significant negative effects on income associated with neu-
roses, psychoses, and both recent and long-term alcoholism. The size of the
estimates ranges from –10% to –47%.

Fronstin and Holtmann (2000), who did not adjust for possible bias due to
the effect of poor health on labor force participation, estimated that workers in
good health earned 13.3% to 20.5% more than workers in poor health, depend-
ing on the industry and the size of their employer. Hadley and Reschovsky
(2002) estimated the effect of health status on hourly wage using a Heckman
selection model to adjust for bias due to the effect of health on labor force par-
ticipation. Estimated with data on nonelderly adults from two large nationally
representative surveys conducted in 1996 and 1998, the results suggest strong
negative effects of fair or poor health status on both labor force participation
and hourly wages. Those in poor health were less than half as likely to work
compared to someone in excellent health, and if they did work, their hourly
wage was about 23% lower.

There is also evidence that poor health of a family member reduces the care-
giver’s work and earnings. Wolfe and Hill (1995) found that single mothers are
less likely to work if they have a child with a disability. This same study esti-
mated that providing health insurance for children not tied to Aid to Families
With Dependent Children/Medicaid prohibitions against work would
increase single mothers’ labor force participation. Similarly, several studies
(Ettner 1995; Boaz and Muller 1992; Stern 1996) have found that women are
more likely to work less or not at all if they have a disabled or very ill parent,
with one study (Stern 1996) estimating an approximately 20% reduction in
labor force participation. Berger (1983) studied the effects of a spouse’s illness,
disability, or death on labor supply and found that both husbands and wives
are affected, but in opposite direction, with husbands decreasing labor supply
in response to a wife’s health decline and wives increasing their labor supply
in response to a husband’s health decline. Muurinen (1986) analyzed data on
1,445 family caregivers from the National Hospice Study. Just under half were
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in the labor force with annual incomes of approximately $17,000 at the onset of
informal caregiving for a dying person. About 30% left the labor force, and
almost all of the others reduced their hours worked. Lower annual earnings
were associated with a higher probability of the caregiver leaving the labor
force.

Overall, these studies suggest that “fair or poor” health, due to either a dis-
ability, a serious chronic condition, or general self-assessment, is associated
with a 15% to 20% reduction in annual earnings. Most of the reduction appears
to come from lower labor force participation and work effort.

SUMMARY AND DISCUSSION

This review finds that there is a substantial body of research supporting the
hypotheses that having health insurance improves health and that better
health leads to higher labor force participation and higher income. However,
none of these studies are definitive; nor are their findings universally consis-
tent. While all of the studies reviewed, including those whose findings are
consistent with the above hypotheses, suffer from methodological flaws of
varying degrees, one general observation emerges: there is a substantial
degree of qualitative consistency across the studies that support the underly-
ing conceptual model of the relationship between health insurance and
health.

Studies of different medical conditions, conducted at different times, using
different data sets and statistical methods, have produced qualitatively simi-
lar estimates of the effects of having health insurance or using more medical
care on health outcomes. These studies include observational analyses of
cross-sectional and longitudinal data, some of which had extensive and
detailed observations on underlying health characteristics, analyses that
make statistical adjustments for possible biases from reverse causation or
unobserved differences in insured and uninsured populations, as well as sev-
eral natural experiments.

Every one of these studies could be biased, and it is not difficult to identify
potential sources of bias. For example, some, but not all, of the observational
studies did not have direct controls for family income. The uninsured in the
disease-specific studies may have had poorer general health, which may have
contributed to their being uninsured and to their poorer health outcome. In
the absence of a true experimental design, it is not difficult to speculate about
possible design flaws that could lead to biased results.

But how likely is it that the large number of studies considered would all be
biased in the same way, given that they are so different in data and research
designs? In fact, the instrumental variable studies and the longitudinal studies
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that measured insurance status only at baseline suggest that if there is bias in
the observational analyses, it may be toward a finding of no difference in
health outcomes. The fact that the estimated effect of insurance or medical care
use increases when an instrumental variable approach is used suggests that
better unobservable health may be a factor leading to a greater likelihood of
being uninsured, of using less medical care, and of having better health out-
comes, even though the uninsured appear to be somewhat worse off than the
privately insured in observable health characteristics. The remarkable degree
of consistency across so many studies in the estimated effects of health insur-
ance on health outcomes and on the intervening mechanisms—use of preven-
tive services, timely diagnosis, adequate therapeutic care—makes a compel-
ling, albeit circumstantial, case for the importance of health insurance
coverage to the nation’s health and wealth.

How big is the effect of insurance on health? Although one would like to
combine the results of the studies of morbidity and mortality, since poor
health encompasses both, there is no acceptable metric for combining differ-
ences in outcomes as diverse as general health status, rates of ruptured appen-
dices, and differences in blood pressure. Therefore, to combine the informa-
tion available from multiple studies, it is necessary to limit consideration only
to the studies of disease-specific and general mortality.4

Thirteen studies analyzed disease- or condition-specific mortality rates for
adults.5 All but one, including two with statistically insignificant findings,
implied adjusted relative risks in excess of 1.0, with specific estimates ranging
from 1.14 to 2.08. The simple average of all of these relative risk measures is
1.37—on average across these studies of people with particular illnesses or
conditions, the mortality rate for the uninsured was 37% higher than for the
insured.

Two longitudinal studies of general mortality among all nonelderly adults
found relative risks of about 1.25 (Franks, Clancy, and Gold 1993; Sorlie et al.
1994). Given the presumably higher risk of death associated with having any
of the conditions analyzed in the disease-specific studies, the somewhat lower
relative risk for the uninsured in general mortality studies is a consistent find-
ing. At the same time, three longitudinal studies of major health declines (dis-
ability or death) among older middle-aged adults (roughly ages 51 to 67) esti-
mated relative risks ranging from about 1.5 to 3.0 (Baker et al. 2001, 2002;
Hadley and Waidmann 2003). This estimate also appears consistent with the
inference that lack of health insurance has more severe consequences in an
older population that is more prone to major health shocks relative to the pop-
ulation of all nonelderly adults.

Complementing these studies were several analyses of medical care spend-
ing or insurance expansions that used aggregate data to examine the impact of
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increasing insurance coverage in a population. These studies suggest reduc-
tions in infant and childhood mortality of 4% to 8% associated with expanding
insurance coverage to infants, pregnant women, and children and of 13%
associated with the natural experiment of aging into universal coverage under
Medicare. The studies of medical care spending and mortality generally
reported elasticities, the percentage change in mortality associated with a 10%
change in per capita medical care use, with estimates ranging from –0.7% for
the entire population to about –1.5% for specific infant and adult cohorts.
Combining these estimates with the finding from other research suggesting
that health insurance increases medical care use by 50% (Marquis and Long
1994) implies that expanding insurance coverage to the uninsured would
reduce their mortality rate by 3.5% to 7.5%.

Overall, the range of estimated magnitudes is fairly large, making it diffi-
cult to derive a precise estimate of how much the uninsured’s mortality rate
might fall if they had coverage. The lower end of the range suggests reduc-
tions of 4% to 5%, while the upper end may be 5 times higher for a general
adult population. In 1999, the age-adjusted mortality rate for people younger
than 65 was 220 deaths per 100,000, and 16.2% of the nonelderly population
was uninsured (National Center for Health Statistics 2001, 2002). Assuming a
relative mortality risk of 1.2 for the uninsured compared to the insured implies
mortality rates of 213 per 100,000 for the insured and 256 per 100,000 for the
uninsured. If this difference were eliminated, there would be 17,200 fewer
deaths (assuming about 40 million uninsured, as in 2002). If the relative mor-
tality risk were 1.05, then there would be 4,300 fewer deaths. Given the broad
range of data, populations, time periods, statistical methods, and measures in
the underlying studies, this range of quantitative estimates should not be sur-
prising. Nevertheless, the qualitative consistency of the results argues against
concluding that they are spurious or due to underlying bias from reverse cau-
sality or unobservable variations in underlying characteristics.

Several early studies (such as Fuchs 1974; Glazer 1971; McKinlay and
McKinlay 1977; Illich 1976; and McDermott 1981) argued that medical care has
little impact on health. However, this general conclusion, which may be true
for the average insured person in the short run or cross-sectionally, does not
necessarily apply to the average uninsured person, who may be sicker than
the average insured person and consuming significantly less medical care. In
other words, even if the marginal benefit of additional medical care to the
average, relatively healthy, privately insured person is close to zero (with a
static medical technology), it does not follow that the benefit is also zero for an
inframarginal person, that is, someone without insurance. (See Brooks,
McClellan, and Wong 2000, who developed explicit estimates of the marginal
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benefits of heart attack treatments for different payer groups and found that
the uninsured had the largest expected benefit from additional treatment.)

It is also questionable whether one can extrapolate from the time periods
covered by these earlier studies to the present. Most used data from roughly
1970 or earlier, either predating or including only the first few years of
Medicare and Medicaid, before these programs had substantial and sustained
impacts on medical care use by their beneficiaries. Perhaps even more impor-
tant, these time periods precede the undoubtedly substantial effects of
expanded public insurance coverage on the rate of innovation in medical tech-
nology. In an analysis of the changing age distribution of mortality over the
20th century, Cutler and Meara (2001) showed that the rate of improvement in
longevity at birth did indeed slow down substantially over the period from
1945 to 1965, as observed by Fuchs (1974), Glazer (1971), and others writing in
the early 1970s. Cutler and Meara went on to show that that rate of improve-
ment in longevity at birth accelerated after roughly 1965, due primarily to sig-
nificant improvements in the medical treatment of low-birthweight infants
and older adults with cardiovascular disease. Their analysis suggests that
simple extrapolation of the longevity trend observed for 1945 to 1965 signifi-
cantly understates the actual increase in longevity.

Over time, improvements in technology have had an enormous impact on
improved longevity and health status. Cutler and Richardson (1999) sug-
gested that even if the marginal value of additional consumption is very low at
a particular point in time, upward shifts of the entire health “production func-
tion” over time can lead to significant health improvements as medical care
use and spending increase. Skinner, Fisher, and Wennberg (2001), who argued
that additional medical care use in the Medicare population has a low mar-
ginal impact on the mortality of the elderly, made the same point. However,
even if one accepts as valid the findings of the more methodologically sound
studies that suggest little or no health benefit from additional medical care use
by well-insured populations (Newhouse et al. 1993; Skinner, Fisher, and
Wennberg 2001), it does not follow that the uninsured would not benefit both
from health insurance coverage and from greater medical care use. In fact, it
seems both inappropriate and unfair to argue on the basis of these studies that
the uninsured should be penalized, that is, denied help in obtaining insurance
coverage, because of the inefficient or excessive use of medical care by the well
insured.

This review also gave explicit consideration to what one might call the
Medicaid conundrum: why do so many studies find that people covered by
Medicaid have worse health outcomes than the privately insured? To a large
extent, these anomalous findings can be attributed to a combination of factors:
(1) the endogeneity problem, that is, reverse causation from poor health to
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insurance coverage, may be greater in studies of Medicaid coverage; (2) signif-
icant differences across states’ Medicaid programs in their generosity of pay-
ment to providers may weaken Medicaid’s insurance effect relative to private
coverage; (3) substitution of both other public programs and private insur-
ance for Medicaid financing may confound pre/post studies of Medicaid
expansions; and (4) the fact that health insurance by itself may not be enough
to overcome the effects of the substantial socioeconomic deficits of many
Medicaid recipients.

Skeptics may still argue that the evidence is suspect, since it is not based on
true experiments that randomly assign people to either having or not having
insurance. If political action continues to stall because of doubts about the
health benefits of health insurance coverage, then it may be time to consider a
new health insurance experiment. The IOM (2002) recently called for such an
experiment as part of a broad range of demonstration projects. Rather than
focusing on the effects of cost sharing on medical care use and outcomes in a
general population, as did the original Health Insurance Experiment
(Newhouse et al. 1993), the population for the new experiment should be
drawn from those who are currently uninsured. Participating families would
be randomly assigned to a treatment group that receives insurance coverage
or to a control group that remains uninsured (at least initially) but is compen-
sated for continued participation in the study. In this way, no participant in the
study, whether in the experimental or control group, would be made worse off
because of participation.

Moreover, the experiment should not limit people’s health insurance cover-
age decisions over time, since one of the key areas that needs further analysis
is the dynamics of health insurance coverage and the relationship to labor
market, educational, health status, and family transitions. Families in the
uninsured control group should be allowed to obtain coverage if they can and
those in the experimental group to accept “better deals” if available.

Following both groups over a sufficiently long time would provide impor-
tant information for policy. To what extent is lack of insurance a short-term
rather than a long-term problem for specific families? How many of the unin-
sured eventually gain insurance? What factors determine health insurance
coverage transitions? How much medical care do they receive? Where do they
get it and how do they pay for it? Most important, periodic health status com-
parisons between the continuously insured treatment group and the control
group should settle the question of whether having health insurance
improves health.

With or without new experimental evidence, there are still many other sig-
nificant issues for research to consider. One important next step should be to
develop better estimates of the size of the potential benefits that would accrue
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from expanded insurance coverage, taking into account the current range of
estimates of the impact of having insurance on the uninsured’s mortality. How
much would labor force participation increase? How much would incomes
and tax revenues increase? What might be the effects on disability transfer
payments? What are the implications for both Medicare and Medicaid spend-
ing of having a healthier population? Estimates of the size of the potential ben-
efits should become a prominent part of the policy debate over expanding
health insurance coverage.

Another area for research to explore is the cost-effectiveness of insurance as
a health-improving intervention, particularly with regard to the structure of
alternative health insurance plans. In particular, how might various cost-
sharing provisions (coinsurance and deductibles) and managed care mecha-
nisms affect health outcomes for a previously uninsured and presumably low-
income population? Are there situations or specific populations for whom
direct care programs might be both more effective and more efficient?

Overall, then, the research suggests that the uninsured have a significantly
higher relative risk of death than the privately insured, although there is
greater uncertainty about the exact magnitude of the difference. Both the extra
years of life and presumably more healthy years of life would add to individu-
als’ and families’ earnings. Depending on the measure of health used, improv-
ing a person’s health to good or excellent from fair or poor, or reducing the
prevalence of a particular health condition, could increase annual earnings by
15% to 20%.

NOTES

1. C-section delivery is generally indicated for breech presentation, which is consid-
ered an important risk factor for an adverse birth outcome.

2. Derived from calculations using Centers for Medicare and Medicaid Services (CMS)
2082 data on Medicaid enrollment in 1998. Personal communication from Brian
Bruen, the Urban Institute, March 27, 2002.

3. Much of the information reported in this section is from an extensive critical review
of the effects of health on work by Currie and Madrian (2000).

4. While mortality rates omit an important dimension of health, they do have the ad-
vantage of being unambiguously and consistently defined across studies. Subjec-
tive measures of health status, on the other hand, may be less comparable because
of differences between the insured and uninsured in frames of reference. Do the un-
insured compare themselves to other uninsured people or to the insured? Do they
have the same implicit health scales, that is, do they define poor health in the same
way? If uninsured people feel either defensive or angry about their lack of insur-
ance, might they be prone to minimize or exaggerate their health status?
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5. Blustein, Arons, and Shea (1995); Canto et al. (2000); Kreindel et al. (1997); Sada et al.
(1998); Young and Cohen (1991); Ayanian et al. (1993); Roetzheim, Gonzales, et al.
(2000); Roetzheim, Pal, et al. (2000); Doyle (2001); Haas and Goldman (1994); Kim et
al. (2001); Schnitzler et al. (1998); Yergan et al. (1988).

REFERENCES

American College of Physicians. 2000. No health insurance? It’s enough to make you sick.
Philadelphia: American College of Physicians-American Society of Internal Medi-
cine.

. 2001a. No health insurance? It’s enough to make you sick: List of references and ab-
stracts. Philadelphia: American College of Physicians/American Society of Internal
Medicine.

. 2001b. No health insurance? It’s enough to make you sick. Uninsured women at risk.
Philadelphia: American College of Physicians/American Society of Internal Medi-
cine.

Aron, D. C., H. S. Gordon, D. L. DiGiuseppe, D. L. Harper, and G. E. Rosenthal. 2000.
Variations in risk adjusted cesarean delivery rates according to race and health in-
surance. Medical Care 38 (1): 35-44.

Auster, R., I. Leveson I, and D. Sarachek. 1969. The production of health, an exploratory
study. The Journal of Human Resources 4 (fall): 411-36.

Ayanian, J. Z., B. A. Kohler, T. Abe, and A. M. Epstein. 1993. The relationship between
health insurance coverage and clinical outcomes among women with breast cancer.
New England Journal of Medicine 329 (July): 326-31.

Ayanian, J. Z., J. S. Weissman, E. C. Schneider, J. A. Ginsburg, and A. M. Zaslavsky.
2000. Unmet health needs of uninsured adults in the United States. Journal of the
American Medical Association 284 (16): 2061-69.

Baker, D. W., J. J. Sudano, J. M. Albert, E. A. Borawski, and A. Dor. 2001. Lack of health
insurance and decline in overall health in late middle age. New England Journal of
Medicine 345 (15): 1106-12.

. 2002. Loss of health insurance and the risk for a decline in self-reported health
and physical functioning. Medical Care 40 (11): 1126-31.

Bartel, A., and P. Taubman. 1986. Some economic and demographic consequences of
mental illness. Journal of Labor Economics 4: 243-56.

Beckles, G. L., M. M. Engelgau, K. V. Narayan, W. H. Herman, R. E. Aubert, and D. E.
Williamson. 1998. Population-based assessment of the level of care among adults
with diabetes in the U.S. Diabetes Care 21 (9): 1432-38.

Berger, M. 1983. Labor supply and spouse’s health: The effects of illness, disability, and
mortality. Social Science Quarterly 64: 494-509.

Blau, D. M., D. Gilleskie, and C. Slusher. 2001. The effect of health on employment transi-
tions of older men. Vol. 20 of Research in labor economics. Greenwich, CT: JAI.

Blustein, J., R. R. Arons, and S. Shea. 1995. Sequential events contributing to variations
in cardiac revascularization rates. Medical Care 33 (8): 846-80.

66S MCR&R 60:2 (Supplement to June 2003)



Boaz, R., and C. Muller. 1992. Paid work and unpaid help by caregivers of the disabled
and frail elders. Medical Care 30:149-58.

Bound, J., M. Schoenbaum, T. R. Stinebrickner, and T. Waidmann. 1999. The dynamic
effects of health on the labor force transitions of older workers. Labor Economics
6:179-202.

Bradbury, R. C., J. H. Golec, and P. M. Steen. 2001. Comparing uninsured and privately
insured hospital patients: Admission severity, health outcomes and resource use.
Health Services Management Research 14 (3): 203-10.

Braveman, P., T. Bennet, C. Lewis, S. Egerter, and J. Showstack. 1993. Access to prenatal
care following major medicaid eligibility expansions. Journal of the American Medical
Association 269 (10): 1285-89.

Braveman, P., S. Egerter, T. Bennet, and J. Showstack. 1991. Difference in hospital re-
source allocation among sick newborns according to insurance coverage. Journal of
the American Medical Association 266 (23): 3300-3308.

Braveman, P., G. Oliva, M. G. Miller, R. Reiter, and S. Egerter. 1989. Adverse outcomes
and lack of health insurance among newborns in an eight-county area of California,
1982 to 1986. New England Journal of Medicine 321 (8): 508-13.

Braveman, P., V. M. Schaaf, S. Egerter, T. Bennet, and W. Schecter. 1994. Insurance-
related differences in the risk of ruptured appendix. New England Journal of Medicine
331 (August): 444-49.

Breen, N., D. K. Wagener, M. L. Brown, W. W. Davis, and R. Ballard-Barbash. 2001.
Progress in cancer screening over a decade: Results of caner screening from the
1987, 1992, and 1998 National Health Interview Surveys. Journal of the National Can-
cer Institute 93 (22): 1704-13.

Bronstein, J. M., E. Capilouto, W. A. Carlo, J. L. Haywood, and R. L. Goldenberg. 1995.
Access to neonatal intensive care for low-birthweight infants: The role of maternal
characteristics. American Journal of Public Health 85 (3): 357-61.

Brooks, J. M., M. McClellan, and H. S. Wong. 2000. The marginal benefits of invasive
treatments for acute myocardial infarction: Does insurance coverage matter? In-
quiry 37 (spring): 75-90.

Brown, D. W., W. H. Giles, K. J. Greenlund, and J. B. Croft. 2001. Disparities in choles-
terol screening: Falling short of a national health objective. Preventive Medicine 33
(6): 517-22.

Bunker, J. P., H. S. Frazier, and F. Mosteller. 1994. Improving health: Measuring effects
of medical care. Milbank Quarterly 72 (2): 225-58.

Canto, J. G., W. J. Rogers, W. J. French, J. M. Gore, N. C. Chandra, and H. V. Barron. 2000.
Payer status and the utilization of hospital resources in acute myocardial infarction.
Archives of Internal Medicine 160: 817-23.

Carlisle, D. M., B. D. Leake, and M. F. Shapiro. 1997. Racial and ethnic disparities in the
use of cardiovascular procedures: Associations with type of health insurance. Amer-
ican Journal of Public Health 87 (2): 263-67.

Carlisle, D. M., L. L. Leape, S. Bickel, R. Bell, C. Kamberg, B. Genovese, W. J. French, V. S.
Kaushik, P. R. Mahrer, M. H. Ellestad, R. H. Brook, and M. F. Shapiro. 1999.

Hadley / Sicker and Poorer 67S



Underuse and overuse of diagnostic testing for coronary artery disease in patients
presenting with new-onset chest pain. American Journal of Medicine 106 (4): 391-97.

Chirikos, T. N., and G. Nestel. 1985. Further evidence on the economic effects of poor
health. Review of Economics and Statistics 67:61-69.

Crémieux, P.-Y., P. Oullette, and C. Pilon. 1999. Health care spending as determinants of
health outcomes. Health Economics 8:627-39.

Currie, J., and J. Gruber. 1996a. Health insurance eligibility, utilization of medical care,
and child health. Quarterly Journal of Economics 111 (2): 431-55.

. 1996b. Saving babies: The efficiency and cost of recent changes in the Medicaid
eligibility of pregnant women. Journal of Political Economy 104 (6): 1263-96.

. 2001. Public health insurance and medical treatment: The equalizing impact of
the medicaid expansions. Journal of Public Economics 82 (1): 63-89.

Currie, J., J. Gruber, and M. Fischer. 1995. Physician payments and infant mortality: Ev-
idence from Medicaid fee policy. American Economic Review 85 (2): 106-11.

Currie, J., and B. C. Madrian. 2000. Health, health insurance and the labor market.
Chap. 50 in Handbook of labor economics, vol. 3, edited by O. Ashenfelter and D. Card,
3309-415. Amsterdam: Elsevier Science B. V.

Cutler, D. M., and S. Kadiyala. 1999. The economics of better health: The case of cardio-
vascular disease. Manuscript, Department of Economics, Harvard University,
Cambridge, MA.

Cutler, D., M. McClellan, and J. Newhouse. 1998. The costs and benefits of intensive
treatment for cardiovascular disease. NBER working paper 6514. Cambridge, MA:
National Bureau of Economic Research.

Cutler, D. M., and E. Meara. 1999. The technology of birth: Is it worth it? NBER working
paper 7390. Cambridge, MA: National Bureau of Economic Research.

. 2001. Changes in the age distribution of mortality over the 20th century. NBER
working paper 8556. Cambridge, MA: National Bureau of Economic Research.

Cutler, D. M., and E. Richardson. 1999. Your money and your life: The value of health
and what affects it. NBER working paper 6895. Cambridge, MA: National Bureau of
Economic Research.

Daumit, G. L., J. A. Hermann, and N. R. Powe. 2000. Relation of gender and health in-
surance to cardiovascular procedure use in persons with progression of chronic re-
nal disease. Medical Care 38 (4): 354-65.

Daumit, G. L., and N. R. Powe. 2001. Factors influencing access to cardiovascular pro-
cedures in patients with chronic kidney disease: Race, sex, and insurance. Seminars
in Nephrology 21 (4): 367-76.

Davidoff, A., L. Dubay, G. Kenney, and A. Yemane. 2002. The effect of parents’ insurance
coverage on access to care for low income children. Washington, DC: Urban Institute.

Doyle, J. 2001. Does health insurance affect treatment decisions and patient outcomes?
Using automobile accidents as unexpected health shocks. Unpublished Ph.D. diss.,
University of Chicago.

Dubay, L. C., G. M. Kenney, S. A. Norton, and B. C. Cohen. 1995. Local responses to ex-
panded medicaid coverage for pregnant women. Milbank Quarterly 73 (4): 535-63.

68S MCR&R 60:2 (Supplement to June 2003)



Eisen, S. A., B. Waterman, C. S. Skinner, J. F. Skinner, J. C. Romies, K. Bucholz, A. Heath,
J. Goldberg, M. J. Lyons, M. T. Tsuang, and W. R. True. 1999. Sociodemographic and
health status characteristics with prostrate cancer screening in a national cohort of
middle-aged male veterans. Urology 53 (3): 516-22.

Ell, K., L. J. Haywood, E. Sobel, M. deGuzman, D. Blumfield, and J.-P. Ning. 1994. Acute
chest pain in African Americans: Factors in the delay in seeking emergency care.
American Journal of Public Health 84 (6): 965-70.

Epstein, A. M., and J. P. Newhouse. 1998. Impact of Medicaid expansion on early prena-
tal care and health outcomes. Health Care Financing Review 19 (4): 85-99.

Ettner, S. 1995. The impact of “parent care” on female labor supply decisions. Demogra-
phy 32:63-80.

Ettner, S. L., R. G. Frank, and R. C. Kessner. 1997. The impact of psychiatric disorders on
labor market outcomes. NBER working paper 5989. Cambridge, MA: National Bu-
reau of Economic Research.

Families USAFoundation. 2001. Getting less care: The uninsured with chronic health condi-
tions. Washington, DC: Families USA Foundation.

Faulkner, L. A., and H. H. Schauffler. 1997. The effect of health insurance coverage on
the appropriate use of recommended clinical preventive services. American Journal
of Preventive Medicine 13:453-58.

Feder, J., L. Levitt, E. O’Brien, and D. Rowland. 2001. Covering the low-income unin-
sured: The case for expanding public programs. Health Affairs 20 (1): 27-39.

Feinberg, E., K. Swartz, A. Zaslavsky, J. Gardner, and D. K. Walker. 2002. Family income
and the impact of a children’s health insurance program on reported need for health
services and unmet health need. Pediatrics 109 (2): E29.

Ferrante, J. M., E. C. Gonzalez, R. G. Roetzheim, N. Pal, and L. Woodard. 2000. Clinical
and demographic predictors of late-stage cervical cancer. Archives of Family Medicine
9 (May): 439-45.

Fihn, S. D., and J. B. Wicher. 1988. Withdrawing routine outpatient medical services.
Journal of General Internal Medicine 3 (July/August): 356-62.

Fiscella, K. 1995. Does prenatal care improve birth outcomes? A critical review. Obstet-
rics & Gynecology 85 (3): 468-79.

Ford, E. S., J. C. Will, M. A. D. P. Ford, and A. H. Mokdad. 1998. Health insurance status
and cardiovascular disease risk factors among 50-64 year-old U.S. women: Findings
from the Third National Health and Nutrition Examination Survey. Journal of
Women’s Health 7 (8): 997-1006.

Franks, P., C. M. Clancy, and M. R. Gold. 1993. Health insurance and mortality: Evi-
dence from a national cohort. Journal of the American Medical Association 270 (6): 737-
41.

Fronstin, P., and A. G. Holtmann. 2000. Workers and access to health care: Conse-
quences of being uninsured. EBRI-ERF Policy Forum, May 3. Washington, DC: Em-
ployee Benefit Research Institute.

Fuchs, V. 1974. Who shall live? Health, economics, and social choice. New York: Basic Books.
Gadomski, A., and P. Jenkins. 2001. Ruptured appendicitis among children as an indi-

cator of access to care. Health Services Research 36 (1): 129-42.

Hadley / Sicker and Poorer 69S



Glazer, N. 1971. Paradoxes of health care. The Public Interest 22 (winter): 62-77.
Glied, S., 2001. Challenges and options for increasing the number of Americans with

health insurance. Inquiry 38 (2): 90-105.
Gray, B. 2001. Do Medicaid physician fees for prenatal services affect birth outcomes?

Journal of Health Economics 20 (4): 571-90.
Haas, J. S., and L. Goldman. 1994. Acutely injured patients with trauma in Massachu-

setts: Differences in care and mortality, by insurance status. American Journal of Pub-
lic Health 84 (10): 1605-68.

Haas, J. S., S. Udvarhelyi, and A. M. Epstein. 1993. The effect of health coverage for un-
insured pregnant women on maternal health and the use of cesarean section. Journal
of the American Medical Association 270 (1): 61-64.

Haas, J. S., S. Udvarhelyi, C. N. Morris, and A. M. Epstein. 1993. The effect of providing
health coverage to poor uninsured pregnant women in Massachusetts. Journal of the
American Medical Association 269 (1): 87-91.

Hadley J. 1982. More medical care, better health? Washington, DC: Urban Institute.
Hadley, J., and J. Reschovsky. 2002. Price elasticities of the demand for insurance: Pre-

miums, Medicaid eligibility, and the safety net. Urban Institute working paper, Jan-
uary. Washington, DC: Urban Institute.

Hadley, J., and E. Steinberg. 1996. Access to care in the medicaid program: analyses of hospi-
tal discharge data for women and children (final report). Washington, DC: Institute for
Health Care Research and Policy/Georgetown University Medical Center.

Hadley, J., E. P. Steinberg, and J. Feder. 1991. Comparison of uninsured and privately
insured hospital patients: Condition on admission, resource use, and outcome. Jour-
nal of the American Medical Association 265 (3): 374-79.

Hadley, J., and T. Waidmann. 2003. Health insurance and health at age 65: Implications for
Medicare. Washington, DC: Urban Institute.

Hanratty, M. J. 1996. Canadian national health insurance and infant health. American
Economic Review 86 (1): 276-84.

Hanson, K. 1998. Is insurance for children enough? The link between parents’ and chil-
dren’s health care use revisited. Inquiry 35 (3): 294-302.

Holl, J. L., P. G. Szilagyi, L. E. Rodewald, R. S. Byrd, and M. L. Weitzman. 1995. Profile of
uninsured children in the United States. Archives of Pediatrics & Adolescent Medicine
149 (4): 398-406.

Howell, E. 2001. The impact of the Medicaid expansions for pregnant women: A syn-
thesis of the evidence. Medical Care Research and Review 58 (1): 3-30.

Hsia, J., E. Kemper, C. Kiefe, J. Zapka, S. Sofaer, M. Pettinger, D. Bowen, M. Limacher, L.
Lillington, and F. Mason. 2000. The importance of health insurance as a determinant
of cancer screening: Evidence from the Women’s Health Initiative. Preventive Medi-
cine 31 (3): 261-70.

Huttin, C., J. F. Moeller, and R. S. Stafford. 2000. Patterns and costs for hypertension
treatment in the United States: Clinical, lifestyle and socioeconomic predictors from
the 1987 National Medical Expenditures Survey. Clinical Pharmacoeconomics 20 (3):
181-95.

Illich, I. 1976. Medical nemesis. New York: Random House.

70 MCR&R 60:2 (Supplement to June 2003)



Institute of Medicine. 2001. Coverage matters. Washington, DC: National Academy
Press,.

. 2002. Care without coverage. Washington, DC: National Academy Press.
Kaestner, R. 1999. Health insurance, the quantity and quality of prenatal care, and in-

fant health. Inquiry 36 (summer): 162-75.
Kaestner, R., T. Joyce, and A. Racine. 1999. Does publicly provided health insurance im-

prove the health of low-income children in the United States? NBER working pa-
pers 6887. Cambridge, MA: National Bureau of Economic Research.

Kahn, C. N., and R. F. Pollack. 2001. Building a consensus for expanding health cover-
age. Health Affairs 20 (1): 40-48.

Kalmuss, D., and K. Fennelly. 1990. Barriers to prenatal care among low-income
women in New York City. Family Planning Perspectives 22 (5): 215-18, 231.

Katz, S. J., R. W. Armstrong, and J. P. LoGerfo. 1994. The adequacy of prenatal care and
incidence of low birthweight among the poor in Washington State and British Co-
lumbia. American Journal of Public Health 84 (6): 986-91.

Keane, C. R., J. R. Lave, E. M. Ricci, and C. P. LaVallee. 1999. The impact of a children’s
health insurance program by age. Pediatrics 104 (5): 1051-57.

Kim, W. R., J. B. Gross, J. J. Poterucha, G. R. Locke III, and E. R. Dickson. 2001. Outcome
of hospital care of liver disease associated with Hepatitis C in the United States.
Hepatology 33 (1): 201-6.

Kreindel, S., R. Rosetti, R. Goldberg, R. Savageau, J. Yarzebski, J. Gore, J. Russo, and
C. Bigelow. 1997. Health insurance coverage and outcome following acute myocar-
dial infarction: A community-wide perspective. Archives of Internal Medicine 157 (7):
758-62.

Krug, S. E., R. I. Paul, J. B. Chessare, N. Christopher, and L. Satkowiak. 1997. Hospital
admissions of children from the emergency department: Are decisions regarding
children on public assistance different? Pediatric Emergency Care 13 (2): 87-91.

Kuhlthau, K., T. G. G. Ferris, A. C. Beal, S. L. Gortmaker, and J. M. Perrin. 2001. Who
cares for Medicaid-enrolled children with chronic conditions? Pediatrics 108 (4): 906-
12.

Kuykendall, D. H., M. L. Johnson, and J. M. Geraci. 1995. Expected source of payment
and use of hospital services for coronary atherosclerosis. Medical Care 33 (7): 715-28.

Lave, J. R., C. R. Keane, C. J. Lin, E. M. Ricci, G. Amersbach, and C. P. LaVallee. 1998. The
impact of health insurance on children. Journal of Health & Social Policy 10 (2): 57-73.

Leape, L. L., L. H. Hilborne, R. Bell, C. Kamberg, and R. H. Brook. 1999. Underuse of
cardiac procedures: Do women, ethnic minorities, and the uninsured fail to receive
needed revascularization? Annals of Internal Medicine 130 (3): 183-92.

Lee, K.-S., B. Khoshnood, S. Sriram, H.-L. Hsieh, J. Singh, and R. Mittendorf. 1998. Rela-
tionship of cesarean delivery to lower birth weight-specific neonatal mortality in
singleton breech infants in the United States. Obstetrics & Gynecology 92 (5): 769-74.

Levy, H., and D. Meltzer. 2001. What do we really know about whether health insur-
ance affects health? Paper presented at the Agenda Setting Meeting of the Coverage
Research Institute, Ann Arbor, MI.

Hadley / Sicker and Poorer 71S



Lichtenberg, F. R. 2002a. The effects of medicare on health care utilization and out-
comes. In Frontiers in health policy research, vol. 5, edited by A. M. Garber, 1-38.

Licthtenberg, F. R. 2002b. Sources of U. S. longevity increase, 1960-1997. NBER working
paper 8755. Cambridge, MA: National Bureau of Economic Research.

Luft, H. 1975. Household surveys and causes and consequences of disability. Journal of
Occupational Medicine 3:173-76.

Lurie, N., N. B. Ward, M. F. Shapiro, and R. H. Brook. 1984. Termination from Medi-Cal:
Does it effect health? New England Journal of Medicine 311 (7): 480-84.

Lurie, N., N. B. Ward, M. F. Shapiro, C. Gallego, R. Vaghaiwalla, and R. H. Brook. 1986.
Special report: Termination of Medi-Cal benefits. A follow-up study one year later.
New England Journal of Medicine 314 (19): 1266-68.

Malkin, J. D., M. S. Broder, and E. Keeler. 2000. Do longer postpartum stays reduce
newborn readmissions? Analysis using instrumental variables. Health Services Re-
search 2 (December): 1071-91.

Manning, W. G., J. P. Newhouse, N. Duan, E. B. Keeler, A. Leibowitz, and M. S. Marquis.
1987. Health insurance and the demand for medical care: Evidence from a random-
ized experiment. The American Economic Review 77 (3): 251-77.

Marquis, M. S., and S. H. Long. 1994. The uninsured access gap: Narrowing the esti-
mates. Inquiry 31 (winter): 405-14.

McCormick, M. C., R. W. Weinick, A. Elixhauser, M. N. Stagnitti, J. Thompson, and L.
Simpson. 2001. Annual report on access to and utilization of health care for children
and youth in the United States - 2000. Ambulatory Pediatrics 1 (1): 3-15.

McDermott, W. 1981. Absence of indicators of the influence of its physicians on a soci-
ety’s health: Impact of physician care on society. American Journal of Medicine 70
(April): 830-42.

McKinlay, J. B., and S. M. McKinlay. 1977. The questionable contribution of medical
measures to the decline of mortality in the United States in the twentieth century.
Milbank Memorial Fund Quarterly Health and Society 55 (3): 405-29.

Mitchell, J. M., and R. V. Burkhauser. 1990. Disentangling the effect of arthritis on earn-
ings: A simultaneous estimate of wage rates and hours worked. Applied Economics
22:1291-309.

Mitchell, J. M., and J. Butler. 1986. Arthritis and the earnings of men: An analysis incor-
porating selection bias. Journal of Health Economics 5:81-98.

Moss, N. E., and K. Carver. 1998. The effect of WIC and Medicaid on infant mortality in
the United States. American Journal of Public Health 88 (9): 1354-61.

Moy, E., B. A. Bartman, and M. R. Weir. 1995. Access to hypertensive care. Effects of in-
come, insurance, and source of care. Archives of Internal Medicine 155 (July): 1497-
502.

Mullahy, J., and J. L. Sindelar. 1993. Alcoholism, work, and income. Journal of Labor Eco-
nomics 11 (3): 494-520.

———. 1995. Health, income and risk aversion: Assessing some welfare costs of alco-
holism and poor health. Journal of Human Resources 30 (3): 439-459.

Muurinen, J. M. 1986. The economics of informal care: Labor market effects in the Na-
tional Hospice Study. Medical Care 24 (11): 1007-17.

72S MCR&R 60:2 (Supplement to June 2003)



National Academy on an Aging Society. 2000. How healthy are young retirees and older
workers? Washington, DC: National Academy on an Aging Society.

National Center for Health Statistics. 2001. Age-adjusted death rates: Trend data based
on the year 2000 standard population. National Vital Statistics Report 49 (9).

. 2002. Health, United States, 2002. Hyattsville, MD. National Center for Health
Statistics.

Newacheck, P., J. Stoddard, D. Hughes, and M. Pearl. 1998. Health insurance and ac-
cess to primary care for children. New England Journal of Medicine 338:513-19.

Newhouse, J. P., et al. 1993. The insurance experiment group. Free for all? Lessons from the
RAND Health Insurance Experiment. Cambridge, MA: Harvard University Press.

Newhouse, J. P., and M. B. McClellan. 2000. Overview of the special supplement issue.
Health Services Research 35 (5, Part II): 1061-9.

Oberg, C., B. Lia-Hoagberg, E. Hodkinson, C. Skovholt, and R. Vanman. 1990. Prenatal
care comparisons among privately insured, uninsured, and Medicaid-enrolled
women. Public Health Reports 105 (5): 533-35.

Obrador, G. T., R. Ruthazer, P. Arora, A. T. Kausz, and B. J. Pereira. 1999. Prevalence of
and factors associated with suboptimal care before initiation of dialysis in the
United States. Journal of the American Society of Nephrology 10 (8): 1793-800.

Office of Technology Assessment. 1992. Does health insurance make a difference? Back-
ground paper, September. OTA-BP-H-99. Washington, DC: Government Printing Of-
fice.

Overpeck, M. D., D. H. Jones, A. C. Trumble, P. C. Scheidt, and P. E. Bijur. 1997. Socio-
economic and racial/ethnic factors affecting non-fatal medically attended injury
rates in US children. Injury Prevention 3 (4): 272-76.

Overpeck, M. D., and J. B. Kotch. 1995. The effect of US children’s access to care on med-
ical attention for injuries. American Journal of Public Health 85 (3): 402-4.

Paneth, N. 1995. The problem of low birth weight. The Future of Children 5 (1): 19-34.
Pauly, M., and B. Herring. 2001. Expanding coverage via tax credits: Trade-offs and

outcomes. Health Affairs 20 (1): 9-26.
Pearson, S. D., T. H. Lee, E. Lindsey, T. Hawkins, E. F. Cook, and L. Goldman. 1994. The

impact of membership in a health maintenance organization on hospital admission
rates for acute chest pain. Health Services Research 29 (1): 59-74.

Penson, D. F., M. L. Stoddard, D. J. Pasta, D. P. Lubeck, S. C. Flanders, and M. S. Litwin.
2001. The association between socioeconomic status, health insurance coverage,
and quality of life in men with prostrate cancer. Journal of Clinical Epidemiology 54 (4):
350-58.

Perlstein, M. A., S. J. Goldberg, F. J. Meaney, M. F. Davis, and C. Z. Kluger. 1997. Factors
influencing age at referral of children with congenital heart disease. Archives of Pedi-
atrics & Adolescent Medicine 151 (9): 892-97.

Piper, J., W. Ray, and M. Griffen. 1990. Effects of Medicaid eligibility expansion on pre-
natal care and pregnancy outcome in Tennessee. Journal of the American Medical Asso-
ciation 264 (17): 2219-23.

Racine, A. D., R. Kaestner, T. J. Joyce, and G. J. Colman. 2001. Differential impact of re-
cent Medicaid expansions by race and ethnicity. Pediatrics 108 (5): 1135-42.

Hadley / Sicker and Poorer 73S



Roetzheim, R. G., E. C. Gonzalez, J. M. Ferrante, N. Pal, D. J. Van Durme, and J. P.
Krischner. 2000. Effects of health insurance and race on breast carcinoma treatments
and outcomes. Cancer 89 (11): 2202-13.

Roetzheim, R. G., N. Pal, E. C. Gonzalez, J. M. Ferrante, D. J. Van Durme, and J. P.
Krischer. 2000. Effects of health insurance and race on colorectal cancer treatments
and outcomes. American Journal of Public Health 90 (11): 1746-54.

Roetzheim, R. G., N. Pal, C. Tennant, L. Voti, J. Z. Ayanian, A. Schwabe, and J. P.
Kritscher. 1999. Effects of health insurance and race on early detection of cancer.
Journal of the National Cancer Institute 91 (16): 1409-15.

Rosenzweig, M. R., and T. P. Schultz. 1983. Consumer demand and household produc-
tion: The relationship between fertility and child mortality. Economics of Fertility 73
(2): 38-42.

Ross, C. E., and J. Mirowsky. 2000. Does medical insurance contribute to socioeconomic
differentials in health? Milbank Quarterly 78 (2): 291-321.

Sada, M. J., W. J. French, D. M. Carlisle, N. C. Chandra, J. M. Gore, and W. J. Rogers.
1998. Influence of payor on use of invasive cardiac procedures and patient outcome
after myocardial infarction in the United States. Journal of the American College of Car-
diology 31 (7): 474-80.

Schiff, R., D. Ansell, D. Goldberg, C. Dick, and C. Peterson. 1998. Access to primary care
for patients with diabetes at an urban public hospital walk-in clinic. Journal of Health
Care for the Poor and Underserved 9:170-83.

Schnitzler, M. A., D. L. Lambert, L. M. Mundy, and R. S. Woodward. 1998. Variations in
healthcare measures by insurance status for patients receiving ventilator support.
Clinical Performance and Quality Health Care 6 (1): 17-22.

Schwartz, R., J. Muri, M. Overpeck, J. Pezzullo, and M. Kogan. 2000. Use of high-
technology care among women with high-risk pregnancies in the United States. Ma-
ternal and Child Health Journal 4 (1): 7-18.

Shore-Sheppard, L. D. 2000. The effect of expanding Medicaid eligibility on the distri-
bution of children’s health insurance coverage. Industrial and Labor Relations Review
54 (1): 59-77.

Skinner, J., E. S. Fisher, and J. E. Wennberg. 2001. The efficiency of Medicare. NBER
working paper 8395. Cambridge, MA: National Bureau of Economic Research.

Songer, T. J., R. E. Laporte, J. Lave, J. S. Dorman, and D. J. Becker. 1997. Health insurance
and the financial impact of IDDM in families with a child with IDDM. Diabetes Care
20 (4): 577-84.

Sorlie, P. D., N. H. Johnson, E. Backlund, and D. D. Bradham. 1994. Mortality in the un-
insured compared with that in persons with public and private health insurance.
Archives of Internal Medicine 154 (November): 2409-16.

Smith, J. P. 1999. Healthy bodies and thick wallets: The dual relation between health
and economic status. Journal of Economic Perspectives 13 (2): 145-66.

Stafford, R. S. 1990. Cesarean section use and source of payment: An analysis of Califor-
nia hospital discharge abstracts. American Journal of Public Health 80 (3): 313-15.

Stern, A. 1996. Measuring child work and residence adjustments to parent’s long-term
care needs. The Gerontologist 36:76-87.

74S MCR&R 60:2 (Supplement to June 2003)



Stoddard, J. J., R. F. St. Peter, and P. W. Newacheck. 1994. Health insurance status and
ambulatory care for children. New England Journal of Medicine 330 (20): 1421-25.

Sudano, J. J., and D. W. Baker. 2001. Antihypertensive medication use in Hispanic
adults: Acomparison with black adults and white adults. Medical Care 39 (6): 575-87.

Szilagyi, P. G., J. L. Holl, L. E. Rodewald, L. Yoos, J. Zwanziger, L. P. Shone, D. B.
Mukamel, S. Trafton, A. Dick, and R. F. Raubertas. 2000. Evaluation of New York
State’s Child Health Plus: Children who have asthma. Pediatrics 105 (3): 719-27.

Szilagyi, P. G., L. P. Shone, J. L. Holl, L. E. Rodewald, J. Jennings, J. Zwanziger, D. B.
Mukamel, S. Trafton, A. Dick, R. Barth, and R. F. Raubertas. 2000. Evaluation of New
York State’s Child Health Plus: Methods. Pediatrics 105 (3): 697-706.

Tilford, J. M., P. M. Simpson, T. S. Yeh, S. Lensing, M. A. Aitken, J. W. Green, and J. Harr.
2001. Variation in therapy and outcome for pediatric head trauma patients. Critical
Care Medicine 29 (5): 1056-61.

Valdez, A., K. Banerjee, L. Ackerson, M. Fernandez, R. Otero-Sabogal, and C. P. Somkin.
2001. Correlates of breast cancer screening among low-income low-education
Latinas. Preventive Medicine 33 (5): 495-502.

Wenneker, M. B., J. S. Weissman, and A. M. Epstein. 1990. The association of payer with
utilization of cardiac procedures in Massachusetts. Journal of the American Medical
Association 264 (10): 1255-60.

Williams, R. L., and P. M. Chen. 1982. Identifying the sources of the recent decline in
perinatal mortality rates in California. The New England Journal of Medicine 306 (4):
207-14.

Wilson, B. E., and A. Sharma. 1995. Public cost and access to primary care for
hyperglycemic emergencies, Clark County, Nevada. Journal of Community Health
20:249-56.

Wolfe, B. L., and S. C. Hill. 1995. The effect of health on the work effort of single moth-
ers. Journal of Human Resources 1:42-62.

Yergan, J., A. B. Flood, P. Diehr, and J. P. Logerfo. 1988. Relationship between patient
source of payment and the intensity of hospital services. Medical Care 26 (11): 1111-4.

Young, G. J., and B. B. Cohen. 1991. Inequities in hospital care, the Massachusetts expe-
rience. Inquiry 28 (fall): 255-62.

Hadley / Sicker and Poorer 75S


