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THE EFFECT OF HEALTH INSURANCE ON EMERGENCY DEPARTMENT VISITS: EVIDENCE FROM AN

AGE-BASED ELIGIBILITY THRESHOLD

Michael L. Anderson, Carlos Dobkin, and Tal Gross*

Abstract—Health insurance affects the rate at which individuals visit hos-
pitals and emergency departments (EDs). We identify the causal effect of
losing health insurance using a regression discontinuity design. We com-
pare individuals just before and after their twenty third birthday, which
insurers have used as a cutoff after which students are no longer eligible
for their parents’ health insurance: 1.5% of young adults lose their health
insurance upon turning 23, and this transition leads to a 1.6% decrease in
ED visits and a 0.8% decrease in hospital stays. We discuss why these
estimates are larger than those observed among teenage populations.

I. Introduction

TWO central goals of health care reform in the United States are to

expand health insurance coverage and restrain growth in medical

expenditures. Legislation passed in 2010 relies on several mechanisms

to expand insurance coverage, but it is unclear how this legislation will

affect expenditures. A large body of observational studies suggests

that an expansion of insurance coverage could increase health care uti-

lization (Institute of Medicine, 2002). However, since health insurance

is not randomly assigned, drawing causal inferences from these studies

is challenging.

In this paper, we exploit quasi-random variation in insurance status

that results from rules on which private insurers rely. Many private

health insurance contracts cover dependents who are full-time stu-

dents through age 23 (Marquis & Long, 1995; White, 2002). As a

result, many young adults become uninsured at the end of the month

in which their twenty third birthday occurs. We use the abrupt

decrease in insurance coverage induced by these rules to estimate a

regression discontinuity (RD) design. Under this design, we compare

the health care consumption of individuals who are slightly younger

than age 23 to the health care consumption of individuals who are

slightly older than age 23. These comparisons should estimate causal

effects as long as other factors affecting health care consumption do

not change abruptly at age 23.

Our study is not alone in estimating the causal effect of health insur-

ance on utilization. Several studies focus on Medicare or Medicaid

(Currie & Gruber, 1996; Finkelstein, 2007; Card, Dobkin, & Maestas,

2008, 2009; Currie, Decker, & Lin, 2008). More recently, Finkelstein

et al. (2012) examine a lottery in Oregon in which uninsured, low-

income adults were randomly selected for Medicaid coverage, and Kol-

stad and Kowalski (2012) and Miller (2012) study how universal health

insurance in Massachusetts has affected utilization. In a related paper,

Anderson, Dobkin, and Gross, (2012), we exploit a similar transition at

age 19 to estimate the impact of health insurance on utilization for

young adults who stop attending school prior to turning age 19.

This paper builds on previous studies in several key respects. First,

while the seminal work on Medicare and Medicaid illustrates the

impact of these programs, it provides limited insight regarding the

likely effects of coverage expansions on currently uninsured young

adults. In particular, the previous literature focuses on the near elderly

or the very young, while most of those currently uninsured are non-

elderly adults (Kriss et al., 2008). Second, in contrast to previous stu-

dies, this paper estimates effects for mostly college-educated young

adults. It also focuses on the effects of private health insurance when

estimating the impacts on emergency department (ED) visits. Finally,

this paper’s results are directly applicable to a recent policy change

that mandates coverage of dependents through age 26. The legislation

enacting this policy is the subject of continued public and legal

debate.

We implement an RD design using ED administrative records from

five states and hospital admission records from six states. We find that

losing private coverage generates large reductions in ED visits, contra-

dicting the conventional wisdom that low rates of health insurance

coverage contribute substantially to ED crowding (Newton et al.,

2008). We also find that losing private coverage induces significant

transitions in coverage among hospital inpatients and causes a decline

in scheduled inpatient visits. These results suggest that recent policies

extending coverage of all dependents to age 26 could increase the

amount of ED and inpatient care consumed by young adults.

II. The Effects Of Health Insurance on Emergency

Department Visits

Young adults frequently seek care in hospital EDs. Over one-quar-

ter of 22-year-old respondents to the National Health Interview Sur-

vey (NHIS) report receiving treatment in an ED in the prior twelve

months.1 Two factors make ED utilization a topic of policy interest.

First, ED crowding is associated with long waits and hospital diver-

sions, both of which are believed to negatively affect patient care

(Fatovich, 2002; Trzeciak & Rivers, 2003; Kellermann, 2006). How

health insurance affects ED utilization will determine whether insur-

ance coverage expansions alleviate or exacerbate ED crowding. Sec-

ond, providing care in the ED is expensive. Bamezai, Melnick, and

Nawathe (2005) estimate that the marginal cost of a nontrauma ED

visit is $300, a number that is several times higher than the average

price of a doctor’s visit (let alone the marginal cost).2 The effect of

insurance on ED use is thus an important component of the cost of

insurance coverage expansions.

Figure 1 presents the age profile of insurance status for 22- to 24-

year-old ED patients.3 The underlying data represent a near census of

ED visits in Arizona, California, Iowa, New Jersey, and Wisconsin

from 2004 to 2009 (coverage dates vary by state; see the note to table

1 for details). Panels A through D plot the share of patients with each

type of insurance coverage by age in months; each point represents

the average coverage level in a one-month age cell. The plots demon-

strate a discontinuous reduction in private insurance coverage imme-
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diately after young adults turn 23 (panel B) and a corresponding

increase in the proportion uninsured (panel A). The share of patients

who are privately insured decreases by 0.9 percentage points, and the

proportion uninsured rises by 0.8 percentage points. There are no visi-

ble changes in the proportions covered by Medicaid or other insur-

ance. This suggests that the transition at age 23 is driven by a change

in private insurance coverage and is not confounded by simultaneous

changes in public insurance coverage.

These estimates, however, understate the true change in coverage.

This bias stems from sample selection: we observe insurance status

only for individuals who visit the ED. Below we demonstrate that los-

ing insurance reduces the likelihood of an ED visit and thus affects

FIGURE 1.—EMERGENCY DEPARTMENT VISITS
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the probability of appearing in the sample. The population of indivi-

duals visiting the ED just after turning 23 is therefore not directly

comparable to the population of individuals visiting the ED just

before turning 23. This selection mechanism attenuates the estimates

in panels A and B of Figure 1, because many of those who have lost

insurance coverage are likely to drop out of the sample. The actual

share of the population that has lost insurance coverage at age 23 is

thus even larger than appears in the ED data.

In Anderson et al. (2012), we derive a procedure that corrects for

this bias. The intuition underlying this adjustment is the following.

The instrumental variables (IV) exclusion restriction requires that ED

visits change at age 23 only through a loss of insurance coverage. We

can thus assume that the observed reduction in ED visits at age 23, a

population-level estimate unaffected by the sampling issue, occurs

exclusively among individuals losing insurance coverage. We can

then ‘‘add back in’’ these individuals when calculating the true change

in insurance coverage at age 23, coding all of them as uninsured.4

Doing so increases the estimated change in the proportion uninsured.

The bias-corrected first stage estimates the change in insurance cov-

erage among individuals who visited the ED shortly before turning 23.

The resulting IV estimate thus represents a weighted average effect of

insurance loss on the likelihood of an ED visit among ‘‘compliers’’

(individuals who lost insurance because of the age threshold). How-

ever, different compliers receive different weights: each complier’s

weight is proportional to his or her probability of visiting the ED

shortly before turning 23 (Anderson et al., 2012). In practical terms,

this means that the relevant scale for interpreting the percentage

effects is not the number of compliers but rather the number of ED vis-

its by compliers (if insured). For example, an IV estimate of �0.5

implies that eliminating insurance among a random sample of com-

pliers that generate 100 ED visits when insured would lower total ED

visits by 50.

The first row of table 1 presents estimates of the change in insur-

ance coverage at age 23 in the ED after the bias adjustment. As in fig-

ure 1, we estimate the regressions using the proportions from 25 one-

month age cells. Private coverage falls by 1.5 percentage points at

age 23 (t ¼ 9.3), and the proportion uninsured rises by 1.8 percentage

points (t ¼ 8.2).5 There are no significant changes in Medicaid or

other insurance coverage.6

The final panel of figure 1 presents the age profile of ED visit rates.

A visit rate of 3,300 per 10,000 person-years implies that the average

person visits the ED 0.33 times per year.7 The figure reveals a discon-

tinuous reduction in the ED visit rate at age 23. There is no notable

increase in ED visits in the month before the twenty third birthday,

suggesting that individuals do not ‘‘stock up’’ on ED care right before

their insurance lapses. The first row of table 2 presents the analogous

regression estimates. The regressions suggest a 1.6% decrease in ED

visits at age 23 (t ¼ 5.3). Table 2 also reports this estimate by hospital

type. We estimate that ED visits fall by 1.5% at nonprofit hospitals (t
¼ 4.3) and 3.2% at for-profit hospitals (t ¼ 3.6). However, visits at

public hospitals fall by only 0.9% (t ¼ 1.1). Many public hospitals

are designated ‘‘core safety net providers’’ that render services to

low-income individuals at reduced cost. The weaker effect at public

hospitals is thus consistent with a weaker effect of insurance coverage

on prices that patients face at these hospitals.

These reduced-form estimates measure the percent change in ED

visits occurring at age 23. We generate IV estimates by dividing the

percent change in visits from table 2 (the reduced form) by the esti-

mates of the percentage point change in insurance coverage rates from

table 1 (the first stage). Table 3 presents such estimates. Overall, the

implied IV estimate is�0.87 (t¼�4.4). This implies that a 10 percen-

tage point increase in the insurance coverage rate among young adults

would increase ED visits by nearly 9%. The estimates vary by hospital

ownership, with the strongest effects at for-profit hospitals (�1.76)

and statistically insignificant effects at public hospitals (�0.50).

III. The Effects of The Insurance Transition on Inpatient

Admissions

Inpatient visits to the hospital are less common than ED visits.

Approximately 6% of young adults have had an inpatient admission

in the past year.8 Nevertheless, such visits are expensive; approxi-

mately 36% of total health care spending is driven by inpatient admis-

sions.9 As such, the effect of insurance coverage on inpatient visits is

an object of critical interest.

The first four panels of figure 2 present the age profile of insurance

coverage among nonpregnant 22- to 24-year-olds admitted to the hospi-

TABLE 1.—ADJUSTED FIRST STAGE AT AGE 23

Private Uninsured Medicaid
Other

Insurance
Type of
Insurance: (1) (2) (3) (4)

Sample
ED visits �0.0149 0.0181 �0.0015 �0.0017

[0.0016] [0.0022] [0.0012] [0.0011]
0.3619 0.3191 0.2077 0.1113

Inpatient �0.0170 0.0107 0.0060 0.0003
Stay [0.0023] [0.0027] [0.0022] [0.0013]

0.3742 0.2054 0.2992 0.1212

Pregnancy-related ED visits and hospital stays have been dropped from the analysis. ED visits are a
near census of ED visits in Arizona (2005–2009), California (2005–2007), Iowa (2004–2009), New Jer-
sey (2004–2009) and Wisconsin (2004–2009) and total 2,267,264 visits among 22 to 23-year-olds. Inpa-
tient stays are a near census of hospital admissions in Arizona (1990–2009), California (1990–2006),
Iowa (2004–2009), New York (1992–2008), Texas (1999–2003), and Wisconsin (2004–2009) and total
1,047,605 hospital stays. Parameter estimates in the table represent the percentage point change in insur-
ance coverage when people age out of their insurance coverage on the last day of the month in which
they turn 23. Standard errors are in brackets directly below the parameter estimates. The estimated level
of the dependent variable, measured immediately before age 23, is below the standard error. Parameter
estimates are adjusted for the decline in admissions under the assumption that the decline in admissions
is due entirely to people losing their insurance coverage. The adjustment is made by estimating the insur-
ance coverage regression and the admissions regressions via seemingly unrelated regressions and then
using the estimated percent drop in admissions to adjust the coverage estimates. The regressions are run
on the averages for one-month cells (the most refined version of the age variable available).

4 See Anderson et al. (2012) for a detailed description of this procedure
and the technical proof of its validity.

5 We estimate a 1.6% reduction in admissions at age 23 (described
below), and this effect shifts the estimated change in the proportion pri-
vately insured from 0.9 percentage points to 1.5 percentage points. It also
shifts the estimated change in the proportion uninsured from 0.8 percen-
tage points to 1.8 percentage points. The adjustment is greater for the pro-
portion uninsured than for the proportion privately insured because the
adjustment affects both the numerator and denominator of the proportion
uninsured (missing individuals are by assumption uninsured) but only the
denominator of the proportion privately insured.

6 Most students aging out of their parents’ insurance plans are unlikely to
be Medicaid eligible. Medicaid does not cover able-bodied, childless adults,
and only 22% of individuals who attend college have a child before age 25
(Martinez, Daniels, & Chandra, 2012). Furthermore, Medicaid eligibility
for parents is often linked to Temporary Assistance for Needy Families
(TANF) eligibility, and college students are rarely eligible for TANF unless
their studies are a specific part of an approved welfare-to-work plan. Never-
theless, if some individuals transitioned from private insurance to Medicaid
at age 23 and if this transition caused them to stop visiting the ED, we would
not detect this change in Medicaid coverage in the raw data.

7 The numerator for the rates comes from a near census of ED visits
from Arizona, California, Iowa, New Jersey, and Wisconsin. The denomi-
nator comes from annual estimates of the resident populations of states by
gender and age, published by the U.S. Census.

8 Authors’ calculations from the NHIS.
9 Authors’ calculations from the Medical Expenditure Panel Survey.
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tal. The underlying data represent a near census of inpatient visits in Ari-

zona, California, Iowa, New York, Texas, and Wisconsin from 1990 to

2009 (coverage dates vary by state; see the table 1 note for details).

Overall, the share of patients who are uninsured is far lower than the

share observed in the ED (32% versus 21%). Panel B reveals a sharp

decline in private coverage at age 23. This decline is matched by

increases in the proportion uninsured (panel A) and the proportion cov-

ered by Medicaid (panel C). The increase in Medicaid coverage likely

occurs because hospitals have strong incentives to enroll newly unin-

sured patients in Medicaid if there is any chance that they will qualify.10

The estimates of the change in insurance coverage at age 23 are

biased by a change in composition similar to the one that affects the

ED estimates. The second row of table 1 presents estimates of the dis-

continuous change in insurance coverage that occurs at age 23, cor-

rected for bias in the manner described in the prior section. The esti-

mates reveal a 1.7 percentage point decrease in private insurance

coverage (t ¼ 7.4) that is similar in magnitude to that observed in the

ED. Unlike the ED estimates, however, we observe a 0.6 percentage

point increase in the share of patients covered by Medicaid (t ¼ 2.7).

The proportion uninsured increases 1.1 percentage points (t ¼ 4.0).11

The simultaneous changes in the proportion privately insured and

the proportion covered by Medicaid make it difficult to isolate the

relative effect of each insurance type on inpatient visits. We thus

focus on the reduced-form effect of the policy change at age 23 on

inpatient visits. Panels E through G of figure 2 present the reduced

form graphically. Panel E suggests a modest but statistically signifi-

cant drop in inpatient visits at age 23. We divide inpatient visits into

two categories: those in which the patient was transferred from the

ED and those in which the patient was admitted to the hospital

directly. The latter are generally scheduled procedures and are more

likely to be discretionary. We plot both types of visits in the final

panels of figure 2. The plots suggest that any decrease in inpatient vis-

its is driven by scheduled visits rather than by inpatient visits that ori-

ginated in the ED. This finding is consistent with our previous work

(Anderson et al., 2012), in which the largest effects occurred for inpa-

tient visits that did not originate in the ED. Despite the likelihood that

some of these hospital stays are discretionary, there is no evidence

that individuals stockpile care right before coverage lapses, as inpati-

ent visits are not above trend in the month prior to turning 23.

The last three rows of table 2 present the regression estimates that

underlie these figures. We observe a statistically significant 0.8%

decrease in all inpatient visits (t ¼ 2.3) and a 2.3% decrease in inpati-

ent visits that were not through the ED (t ¼ 3.6). In contrast, we

observe no statistically significant change in inpatient visits that origi-

nated in the ED. The decrease in visits is largest in private, for-profit

hospitals (3.5% for all inpatient visits and 7% for inpatient visits not

through the ED). The decrease in total inpatient visits is statistically

insignificant in other hospitals, though inpatient visits not through the

ED significantly decrease in private, nonprofit hospitals.

IV. Discussion

We estimate a large, statistically significant decrease in private

insurance coverage at age 23 and accompanying decreases in ED visit

rates and hospital inpatient admission rates. These estimates represent

causal effects of a reduction in private insurance coverage under the

assumption that no other policy changes occur directly after indivi-

duals turn 23. This seems particularly likely since most age-related

events (such as college graduation) occur at a particular time of year,

while twenty third birthdays are distributed throughout the year.

This study’s design is limited by the following factors. First, the

estimates are based solely on young adults. Second, the IV estimates

(table 3) apply only to ‘‘compliers’’—those who lose coverage due to

the age 23 provision. The compliers are students who are covered

under their parents’ health plans and do not have an alternate source of

TABLE 2.—CHANGE IN ED VISITS AND HOSPITAL STAYS AT AGE 23

All Visits Public Hospitals Nonprofit Hospitals For-profit Hospitals

(1) (2) (3) (4)

Outcome
ED visits �0.0158 �0.0091 �0.0153 �0.0324

[0.0030] [0.0085] [0.0036] [0.0089]

All inpatient visits �0.0082 �0.0035 �0.0064 �0.0348
[0.0036] [0.0106] [0.0046] [0.0144]

Inpatient visits through ED 0.0022 �0.0089 0.0073 0.0065
[0.0054] [0.0118] [0.0074] [0.0208]

Inpatient visits not through ED �0.0233 0.0079 �0.0269 �0.0703
[0.0066] [0.0191] [0.0081] [0.0179]

See the notes to table 1. The dependent variable in all the regressions is the log of visits or hospital stays by month of age. Of the 2,267,264 total ED visits among 22- to 23-year-olds, 301,664 are to public hospi-
tals, 1,721,554 are to nonprofit hospitals, 213,882 are to for-profit hospitals, and the remaining admissions are to hospitals of unknown ownership type. Of the 1,045,539 hospital stays that are not pregnancy related,
617,560 are through the ED, and the remainder are direct admissions to the hospital. Of these 1,045,539 hospital stays, 239,452 are at public hospitals, 642,991 are at nonprofit hospitals, 114,673 are at for-profit hos-
pitals, and the remainder are at hospitals of unknown type.

TABLE 3.—IMPACT OF LOSING INSURANCE ON VISITS AT AGE 23

Outcome
All

Visits
Public

Hospitals
Nonprofit
Hospitals

For-profit
Hospitals

ED visits �0.867 �0.503 �0.838 �1.764
[0.197] [0.474] [0.224] [0.539]

See the notes to tables 1 and 2. Each coefficient is the ratio of a reduced-form coefficient from table 2
divided by its associated first-stage coefficient from table 1. Standard errors are computed using the delta
method.

10 Because they are students, few RD compliers will be initially eligible
for Medicaid. However, the cost of an inpatient visit can easily reach tens
of thousands of dollars. Few uninsured individuals can afford such fees,
and hospitals have little hope of recovering these costs from the unin-
sured. Hospitals thus face a strong incentive to enroll any eligible unin-
sured inpatients in Medicaid. For uninsured inpatients, dropping out of
school to qualify for Medicaid may be financially attractive when faced
with a hospital bill totaling tens of thousands of dollars. In comparison,
outpatient visits and ED visits do not provide a Medicaid enrollment
incentive of similar magnitude. For these visits, the time period during
which to conduct the enrollment process is also shorter.

11 The share covered by Medicaid may increase by more than 0.6 per-
centage points if some individuals who avoid visiting the hospital because
they lost private insurance coverage sign up for Medicaid instead of
remaining uninsured. In that case, the proportion uninsured would also
increase by less than 1.1 percentage points. Nevertheless, it seems unli-
kely that an individual would make the effort to enroll in Medicaid and
then promptly choose not to use it.
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FIGURE 2.—INPATIENT VISITS
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coverage. Third, the estimates are based on hospital visits rather than

individuals, and thus the treatment effect is a weighted average in

which each individual is weighted by his or her probability of visiting

the hospital. Finally, a small share of low-income compliers with chil-

dren have an expensive inpatient visit and, probably as a result of

efforts on the part of the hospital, transition from private coverage

onto Medicaid on their twenty third birthdays. We can thus calculate

IV estimates only for ED visits, not for inpatient visits.

These limitations notwithstanding, our estimates are policy rele-

vant for two reasons. First, recent legislation mandates that depen-

dents—those who are married, do not live with their parents, or are

not dependents for tax purposes—may remain on their parents’ insur-

ance plans through age 26. Our results imply that this provision

should increase insurance coverage and ED and inpatient visit rates

among individuals in their mid-twenties. This is true even in states

that force insurers to cover dependents older than 23, as many compa-

nies self-insure and are therefore exempt from state insurance regula-

tions (Levine, McNight, & Heep, 2011).12

Second, our results represent the first quasi-experimental estimates

of the effects of private insurance coverage on ED use. Previous stu-

dies, including those that focus on Medicare, Medicaid, and the Massa-

chusetts health reform, have estimated the effects of public insurance

coverage. Our estimates complement those studies and demonstrate

that private insurance coverage can sharply increase ED utilization.

It is interesting to compare this paper’s ED utilization estimates to

those generated by the reduction in insurance coverage at age 19

(Anderson et al., 2012). At age 19, private insurance coverage falls

by 6.3 percentage points, Medicaid coverage falls by 1.7 percentage

points, and ED visits fall by 3.3%. Those results imply that transition-

ing to an uninsured state from a mixture of private and public cover-

age reduces ED visits by 40.4% (95% confidence interval: 24.2–

56.6). In comparison, our results at age 23 imply that transitioning to

an uninsured state from private coverage reduces ED visits by 86.7%

(95% confidence interval: 45.6–127.8). We can reject the hypothesis

that the two estimates are equal at the 5% level, implying that the

response to losing insurance coverage is stronger at age 23 than at

age 19. The different responses are likely due in part to differences in

the composition of compliers at each age. Individuals who lose cover-

age at age 19 are of lower socioeconomic status than those who lose

coverage at age 23—they are not in school and are not working at

jobs with health insurance benefits. It is possible that those losing

coverage at age 19 are more likely to qualify for means-tested pro-

grams or are less concerned about the financial consequences of

receiving care not covered by health insurance.

Our findings imply that extending the ‘‘age-out’’ threshold to age

26 should increase use of ED care and scheduled inpatient care

among young adults. To understand the potential magnitude of the

policy’s effect, we perform a simple back-of-the-envelope calcula-

tion. First, using NHIS data, we calculate the difference between the

proportion uninsured at ages 19 to 26 (29.4%) and the proportion

uninsured at age 18 (16.8%). Since almost all employer-provided

policies cover dependents through age 18, we interpret this difference

(12.6 percentage points) as the share of young adults who could gain

coverage through their parents’ policies under the new law. Next, we

make two assumptions about insurance take-up among newly eligible

young adults. Our low estimate assumes 30% of eligible young adults

take up their parents’ insurance, while our high estimate assumes

70% of eligible young adults take up their parents’ insurance. Finally,

we apply an estimated elasticity of ED utilization with respect to

insurance. Our low estimate comes from the age 19 discontinuity

(0.404), and our high estimate comes from age 23 discontinuity

(0.867).13 Our calculations suggest that the age 26 policy would

increase annual ED visits by at least 143,000 visits and as many as

718,000 visits. These figures represent a 1.4% to 6.8% increase in the

total number of ED visits by 19- to 26-year olds.
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