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Gatekeeping - Open Door to E�ective
Medical Care Utilisation?∗

Eva Hromádková†
CERGE�EI‡

Abstract
We assess the ability of health insurance plans with gatekeeping restric-

tions to control the utilization of medical care through their in�uence on the
choice of the initial provider. Empirical results are based on the individual-
level utilization panel data from 2001-2006 Medical Expenditure Panel Sur-
vey. We �nd only small di�erences between the initial provider chosen by in-
dividuals enrolled in gatekeeping and non-gatekeeping plans. This, together
with the fact that within gatekeeping plans, 21 percent of patients self-refer
to specialists, imply that the intended cost-containment e�ect of gatekeeping,
namely restricting the utilization of specialty care, is surprisingly weak.

Abstrakt
V na²í práci hodnotíme efektivitu plán· zdravotního poji²t¥ní v USA za

pouºití tzv. "gatekeeping" restrikcí (t.j. s restrikcí primárního poskytovatele
zdravotní pé£e na vybraného v²eobecného léka°e) p°i regulaci poptávky a
následné spot°eby zdravotní pé£e. Na²e zji²t¥ní jsou zaloºena na analýze
dat z Výb¥rového panelového ²et°ení výdaj· na zdravotní pé£i - Medical
Expenditures Panel Survey, provedeném na reprezentativním vzorku amer-
ické populace v letech 2001-2006. Výsledky analýzy ukazují, ºe p°i výb¥ru
poskytovatele prvotního kontaktu s zdravotní pé£í je mezi poji²t¥nci s a bez
"gatekeeping" restrikcí jen malý rozdíl, coº je p°ekvapující zejména vzhle-
dem k explicitnímu zam¥°ení této restrikce. Taktéº jsme zjistili, ºe skoro 21
procent pacient· s "gatekeeping" restrikcí, kte°í by jako prvního m¥li kon-
taktovat svého v²eobecného léka°e a ºádat jeho doporu£ení, nav²tíví p°ímo
specialistu. Z t¥chto zji²t¥ní vyplývá, ºe zamý²lený efekt této restrikce, tedy
regulace vyuºívání specialist·, je p°ekvapiv¥ slabý.
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1 Introduction and Motivation

Many health insurance companies in the US try to contain costs by in�uencing

the behavior of enrollees on the speci�cs of how they demand medical care. This

linking of health insurance with medical care provision frequently takes the form of

managed care and is implemented as a complex set of requirements and incentives

for both patients and physicians. One rarely challenged cornerstone of managed

care is gatekeeping - the requirement that a primary care physician (PCP)1 co-

ordinates a patient's treatment and provides referrals to specialists, hospitals or

other medical care. The intended purpose of gatekeeping is to ration access to

more costly specialty care only to patients who really need such care, and retain

treatment of less severely ill patients with the less costly PCP. In this paper, we

use panel data to evaluate whether gatekeeping actually works as intended and to

shed some light on patterns of subsequent care by examining patient and physician

behavior in gatekeeping and non-gatekeeping situations.

As health care costs continue to escalate, it has become progressively more

imperative for health insurance companies to �nd e�ective ways to control costs

while not signi�cantly degrading patient outcomes. To this end, a large body of

empirical literature has attempted to quantify the e�ects of managed care (Miller

and Luft, 1997 and 2002) and, more speci�cally, gatekeeping (Pati, 2005; Deb

and Trivedi, 2006a) on medical care utilization. The results so far have been

inconclusive.

This lack of conclusive �ndings arises from two methodological problems, both

of which this paper addresses. First, previous work routinely uses aggregate data

on total utilization of medical care in a given time period. Looking at the end

point, i.e., total use, of an often multi-layered care process tells us little about the
1By primary care physician we mean family doctors and general practitioners, who provide

primary care services for patients in both gatekeeping and non-gatekeeping programs.
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e�ect of gatekeeping, which by design, should manifest itself most strongly at the

beginning by in�uencing who the patient chooses as their initial contact provider

(ICP).2 Second, previous studies fail to address the problem of self-selection, i.e.,

the fact that enrollees who prefer direct access to the specialty care because of their

anticipated health care needs should prefer to opt for plans without gatekeeping

restrictions.

To address the end point/aggregate data issue, we use detailed, individual-

level panel data from the 2001-2006 Medical Expenditure Panel Survey, in which

we can distinguish not only each episode of illness, but within a given episode,

the pattern of initial and subsequent provider contact. To our knowledge, use of

this design is unique in the literature. To deal with the self-selection problem,

we take advantage of a quasi-natural experiment within our data by identifying

the impact of gatekeeping in a sub-sample of respondents whose enrollment choice

between gatekeeping and non-gatekeeping insurance plans was driven by the factors

external to their health care demand - the choice of insurance plans provided by

their employer.

Our main �nding is intuitively surprising and has profound implications for

health insurance design. Contrary to previous studies, we �nd no economically sig-

ni�cant di�erence between the initial provider contact (IPC) choices of individuals

enrolled in gatekeeping or non-gatekeeping plans. Even though one would predict

fewer self-referrals to specialists, and consequently an increase in the number of

PCP visits for patients in gatekeeping as opposed to non-gatekeeping plans, our

results show only slight di�erences that are partially explained by self-selection.

Therefore, we conclude that gatekeeping does not e�ectively in�uence patient be-

havior through its presumed main operating channel, i.e., restricting direct access

to specialty care. The implication of these �ndings for the insurance industry is
2Initial contact provider categories as de�ned in this paper are: PCP, specialist, non-MD,

hospital, and emergency room.
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that gatekeeping has a minimal impact on health care costs.

While the above �nding is provocative, it is not the entire gatekeeping story.

What if gatekeeping through other mechanisms, such as patient and physician in-

centives, in�uences the speci�cs of whether a patient utilizes primary care or the

broad spectrum of specialist care accessible after the ICP? We address this issue

by analyzing patterns of medical care after initial contact for both gatekeeping and

non-gatekeeping plans. We �nd that contact with di�erent types of ICP imply dis-

tinctly di�erent patterns of future care (e.g. utilization rates after initial hospital-

ization are much higher than after initial contact with PCP). However, conditional

on the same type of ICP, we �nd no di�erences between the utilization measures of

gatekeeper versus non-gatekeeper patients, with the following important exception.

Gatekeeper patients are 25 percent more likely to be referred by their PCP to a

specialist than non-gatekeeper patients who use PCP as ICP. This result continues

to support the main �nding that gatekeeping does not reduce specialty care.

Following these hints of unexpected interactions within the gatekeeping model,

we delve further into the nuances of gatekeeping's impact on patient and physician

behavior. We analyze the e�ectiveness and appropriateness of referrals by PCPs

as compared to self-referrals, with the focus on gatekeeping plans. We �nd that

PCP-referred patients have greater illness severity (as proxied by the probability

of further hospitalization) than self-referred patients. Therefore, in keeping with

expectations, it appears that within gatekeeping plans, PCPs do retain the healthier

patients, referring only the more severely ill patients to specialty care. On the

other hand, a sizeable 21 percent of patients with gatekeeping do self-refer mainly

for conditions that are recognizable and less severe, but still suitable for specialty

care even though they may have to pay out of pocket. This e�ciency shift in the

composition of self- and PCP- referred patients within gatekeeping plans needs to

be taken into account by policy makers, especially when combining gatekeeping
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with referral incentives for physicians.

The remainder of the paper is organized as follows. Section 2 presents a the-

oretical discussion of the link between insurance status and utilization as well as

empirical work preceding this study. Section 3 describes the conceptual model of

decision-making in the demand for health care; section 4 presents the construction

and characteristics of the data 4; section 5 outlines the methodology; the empirical

results are discussed in section 6; and section 7 presents the conclusions drawn from

this study.

2 Managed care, gatekeeping and health care uti-

lization

2.1 Theoretical approaches

The idea behind managed care (MC) is to design measures that a�ect both the

demand and supply side of health care system in order to limit increasing medical

care utilization and, consequently, rising health care expenditures. If one aims

to analyze how the design of these measures speci�cally a�ects the demand side,

the key requirement is to understand the decision-making process underlying the

health care demand at the level of an individual. Two broad categories of models

attempt to tackle this problem. One line of reasoning, initiated by the seminal

model of Grossman (1972) views the demand for health care solely as an outcome

of the agent's own utility maximization, where health enters the agent's utility as

valuable capital, and demand for health care is derived the same way as the demand

for any other investment. The other line of thought, represented by Zweifel's (1981)

principal-agent approach assumes that demand for health care is determined by the

physician who, due to an informational advantage, acts as an e�ective agent for

patient.
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The model that best �ts a general understanding of the decision-making process

underlying health care demand is a combination of the above mentioned approaches.

Based on the episodic model of care developed by Stoddart and Bauer (1981)

and applied by Pohlmeier and Ulrich (1995) or Holmes and Deb (1998), one can

model this process as having two parts with each part better explained by one

of the models. In the �rst stage, it is the patient who decides whether to visit a

physician at all and, speci�cally, what type of provider he wants to contact �rst.

This decision can be satisfactorily captured by a Grossman-type model because it

is based on the patient's optimization with respect to his budget constraints and

supply-side restrictions. On the other hand, after �rst contact, the patient for

practical purposes delegates the decision about the future course of treatment to

the physician, who then, in line with Zweigel's model, determines further medical

care utilization based on both clinical reasons and his own �nancial incentives3.

Various mechanisms of managed care are targeted to a�ect both of these stages. In

our paper, we focus particularly on gatekeeping, which at the �rst stage restricts

provider choice, and then a�ects the further course of treatment through referral

policies.

Gatekeeping in health care is a system where the PCP coordinates patient care

and provides referrals to specialists, hospitals and other medical services. The

standard rationale for introducing gatekeeping into MC is based on moral hazard

in its standard interpretation by Arrow (1963) or Pauly (1968). According to moral

hazard theory , people with insurance (i.e. people who do not face the real price

of the provided health services at the time they use them) tend to demand more

services than they otherwise would without insurance. The gatekeeping role of the

PCP in this context would lie in rationing access to specialty care only to patients

who need it to reduce unnecessary medical interventions, thus controling costs.
3For empirical evidence see e.g. Campbell XXX.(2007).
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This cost-containment function of gatekeeping is one of two fundamental argu-

ments put forward by Scott (2000), the other being the informational advantage

of the PCP over the patient. Naturally, one would expect the PCP to be better

informed about the quality and appropriate specialization of secondary care for

a particular patient. On the other hand, a PCPs actions in terms of diagnosis,

treatment and/or referral strongly a�ect the patient's welfare, but the patient is

not fully aware of how much in�uence the PCP has or whether the PCP's action is

appropriate in the particular situation. Therefore, the value of gatekeeping depends

on the validity of the assumption that primary care can e�ectively substitute for

more costly specialty and inpatient care.

From the theoretical point of view, however, the complexity of interaction be-

tween primary and secondary care makes this assumption look oversimpli�ed. Fort-

ney, Ste�ck, Burgess Jr., Maciewski and Petersen,(2005) provide an overview of

mechanisms that can lead to both substitutability and complementarity of primary

and secondary care. Primary care can be seen as a substitute for secondary care

if (1) it averts the need for specialist care by the prevention or early detection of

illness; (2) by managing chronic illnesses, it avoids their evolution into more severe

cases treatable only at higher levels of expertise, or (3) by simply restricting the ac-

cess through formal rules such as gatekeeping (Star�eld, 1994).4 On the other hand,

several possible mechanisms exist by which primary care acts as a complement to

secondary care: by using services that are ancillary to primary care (like laboratory

tests) or by detection of illnesses that have to be treated through secondary care

(like cancer). Therefore, we cannot predict the overall e�ect of gatekeeping as a

policy aimed at increasing use of primary care and we have to rely on analysis of

real world examples to provide comprehensive insight into the interactions with

other regulatory mechanisms and, eventually, on e�ect on the behavior of patients.
4In their analysis of a mixed public-private health care system in Italy, Atella and Deb (2008)

found that PCP, public specialists, and private specialista are indeed substitute sources of care.
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2.2 Empirical �ndings

This paper contributes to a broad class of empirical investigation on the e�ects

of managed care on the utilization of medical services. Comprehensive reviews of

this line of research are provided in Glied (2000), and Miller and Luft (1997, 2002).

As Glied points out, however, the concept of managed care incorporates many

di�erent combinations of the mechanisms used to manage health care provision

and utilization. By using the broad categorization health management organization

(HMO) versus �other� health care plans, many studies fail to take this aspect into

account. So, it is not surprising that very little evidence exists on speci�cally

how gate-keeping and corresponding provider access restrictions a�ect medical care

utilization. Also, the problem of self-selection into health insurance plans is of a

great importance to this line of research. Naturally, people who prefer unrestricted

access to specialist care because of their anticipated health needs should opt for

plans without gatekeeping restrictions. 5 Therefore, if the authors of a particular

study do not account for selection, they easily overestimate the e�ect of gatekeeping

by capturing the e�ect of unobserved characteristics of enrollees rather than that

of gatekeeping alone.

In the literature, researchers employ di�erent techniques to deal with the prob-

lem of selection into particular insurance types. First, they avoid the issue al-

together by taking advantage of various natural or randomized experiments and

consecutive random assignment of enrollees. Martin, Diehr, Price and Richard-

son (1989) use a randomized trial to determine the e�ectiveness of a gatekeeping

plan that imposes cost-containment incentives both on PCP (fundholding) and pa-

tient (100 percent copayment for self-referral) and �nd that it reduces the costs

of ambulatory services by reducing specialist visits. For the second widely used
5Glied (2002) claims that the results of the studies on selection (see e.g. Hellinger, 1995)

suggest that managed care plans have 20-30 percent prior utilization advantage over indemnity
plans.
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technique, instrumental variable estimation, �nding variables that are both good

predictors of insurance choice and exogenous to further medical care utilization is

di�cult. Moreover, although this approach works well when outcomes of interest

can be modeled using linear regression methods, it is di�cult to apply for utilization

measures because of their count data character.6

Another option is to use latent factor models that parametrically account for

selection on unobservables and then estimate the model using simulation based

methods. This approach is taken in Deb and Trivedi (2006a) and represents one of

the few studies speci�cally examining the e�ect of gatekeeping and the physician

network attributes of the health insurance plans on health care utilization. The

authors de�ne health insurance plans as bundles of three possible restrictions: (1)

providers' network; (2) sign-up with PCPs, and; (3) out-of network costs cover-

age and then estimate their e�ect on �ve fairly general measures of health care

utilization. The results of the study indicate signi�cant evidence of selection into

managed care plans 7. The authors �nd that if the plan requires a PCP sign-up,

individuals have more contacts with non-physician providers and also undergo sig-

ni�cantly more surgeries and hospital stays, a �nding that the authors explain by a

tendency of PCPs to diagnose new medical conditions requiring further treatment

within the procedure of routine examinations.

The second line of research relevant to my topic is literature on the channels

through which gatekeeping restrictions work. The �rst channel is through impos-

ing constraints and incentives on physician referral behavior. Grembowski, XXX

(1998) model the expected in�uence of managed care on physician referrals and

health outcomes. Similarly to the previously cited Fortney, XXX (2005), they point

out that by reducing or delaying access to specialist services, MC can a�ect health
6See Mullahy (1997) for the nonlinear instrumental variable methods for count data models.
7In their complementary paper, Deb and Trivedi (2006b) claim that this selection is based on

socio-economic observables rather than health status.
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outcomes both in a positive or negative way. 8 Forrest, Nutting, Star�eld and von

Schrader(2002) present a descriptive overview of family physicians' referral deci-

sions �nding that apart from clinical reasons, one of the common determinants of

referral is patient pressure. Also in one-third of cases, the referral was made during

encounters other than o�ce visits, which clearly undermines the cost-containment

function of gatekeeping.

The other aim of gatekeeping is to restrict the widespread practice of self-

referral as it has become a common route to specialty care. The analysis of the

NAMCS survey of o�ce-based physicians by Forrest and Reid (1997) found that 31

percent of specialists' new patients were self-referred. In attempting to evaluate the

appropriateness of these self-referrals, the authors used hospitalization as a proxy

for the severity of the illness and found that self-referred patients have a lower

probability of hospitalization than patients referred by a physician, and therefore

the appropriateness of self-referrals can be questioned.

A theoretically important tool to discipline patient behavior in order to contain

costs is changing the out-of-pocket price of treatment whereby under gatekeeping,

patients usually have higher co-payments or must even bear the full cost of the

medical procedure if they decide to bypass the gatekeeper. Holmes and Deb (1998)

examine the ways in which the costs of nonresidential mental health care depend

on the choice of the initial provider and the level of cost sharing imposed on the

patient. The results are consistent with an episodic model of demand. The out-of-

pocket price signi�cantly in�uences the patient's choice of the initial provider, but

the utilization after that appears to be unrelated to the �nancial incentives that

patients face. Pati, Shea, Rabinowitz and Carrasquillo (2005) use MEPS data to
8On the one hand, most medical problems can be diagnosed and treated appropriately in

primary care (Donaldson, M.D., et al., 1996). As more patients are allocated to PCPs to diagnose
and treat, however, this can result in worse health outcomes due to misdiagnosis, inappropriate
delay of referrals, or simply the provision of lower quality of care than specialists would deliver
(Kassirer, 1994).
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look at the e�ect of managed care gatekeeping on overall health care costs. They

�nd that mean per capita expenditures were approximately 6 percent lower for

gatekeeping plan enrollees compared to indemnity plan enrollees, primarily due to

lower out-of-pocket expenditures.

3 Methodology

We base our methodology on the episodic model of health care demand. We

implement it in three steps corresponding to the three main stages prior to and

during the medical care episode: choice of the insurance plan, initial contact, and

further course of treatment. The main questions we then address are: (1) Does

gatekeeping a�ect the choice of the initial contact provider? (2) Does this e�ect

translate into further medical utilization?

3.1 Choice of insurance plan

Before the actual utilization, an individual decides whether and what kind of

health insurance to purchase. In the US, generally, one is eligible for a publicly

provided insurance (e.g. Medicare, Medicaid, or SCHIP); can purchase private in-

surance through one's employer, insurance group or on the individual market; or

can remain uninsured. In our study we focus on a more subtle decision concerning

the type of private insurance, speci�cally one with and without gatekeeping restric-

tions. People make their decision by comparing their options in terms of o�ered

health insurance products with their needs, i.e. expected health care utilization,

and �nancial constraints. While supply-side characteristics like the availability of

insurance through one's employer or the variability of insurance products o�ered

are exogenous to the choice of the insurance type, the expected health care needs

are not and, therefore, they are a source of self-selection and endogenenity, which
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we have to deal with in the estimation of the second stage.

3.2 Choice of initial provider

After a person becomes ill and seeks medical help, he has to decide what type

of physician or medical care provider he will contact �rst. This choice is in�uenced

by his personal characteristics, previous experience (knowledge of doctors, expec-

tations about quality of treatment), an subjective evaluation of the severity of the

illness, and the conditions and incentives embedded in his health insurance plan.

This is the stage of the decision-making targeted to be in�uenced by gatekeeping,

and where we attempt to estimate the role of gatekeeping on the choice of ICP.

We use two techniques to deal with the problem of endogeneity. The �rst,

propensity score matching, is based on the idea that we can extract the e�ect of

gatekeeping by comparing the outcomes of people who are very similar in their

observables, but enrolled in di�erent insurance schemes. The second method is

estimating the e�ect of gatekeeping on the initial provider choice of a sub-sample of

respondents whose choice of health insurance plan was restricted by their employer

o�ering only one health plan. As their enrollment into a particular type of insurance

was driven by factors exogenous to their preferences over health care provision, no

self-selection e�ect should be present.

3.2.1 Propensity score matching
Rosenbaum and Rubin (1983) proposed propensity score matching as a method

to reduce selection bias in the evaluating of the treatment e�ects within the frame-

work of non-randomized observational studies. This method is based on the idea

that if one compares treatment and control groups that are as similar as possible

in terms of their observable characteristics, it also reduces bias generated by un-

observable factors. Therefore, the di�erences in outcomes for these two groups can

be attributed to the e�ect of the treatment. In applying their idea to our selection
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problem, the basic assumption would be that if the respondents are similar in their

observables, they are also similar in their unobservable motives for the enrolling

into the gatekeeping vs. non-gatekeeping plans. Therefore, conditional on the ob-

servables underlying the choice of insurance, the di�erence in the choice of ICP

should be attributed only to the restrictions imposed by a given type of plan.

To implement this methodology, we used the preprogrammed STATA routine

pscore9 that estimates the propensity score according to the following algorithm.

1. Estimate a probit model of the choice of health insurance with gatekeeping

restriction in the form

P (Di = 1 |X i) = Φ(h(X i)),

where Φ denotes the normal cumulative distribution function, and h(X i) is

the starting speci�cation of covariates. The basic speci�cation of propensity

score that we have chosen includes socio-demographic and employment char-

acteristics as well as health indicators. Thus, it covers most of the insurance

choice determinants pointed out in theory. To check the robustness of the

results to the inclusion of di�erent variables (as suggested in Caliendo and

Kopeinig, 2008), we also estimated a second, more parsimonious speci�cation,

where we have selected only those covariates that are the best predictors of

the gatekeeping status. Also, we restricted further analysis on the observa-

tions within the common support of the propensity score of gatekeeping and

non-gatekeeping respondents.

2. Split the sample into an optimal number of intervals (blocks) by the propen-

sity score such that within each block the mean propensity score does not

di�er between gatekeeping and non-gatekeeping individuals.
9For the detailed description of this routine, see Becker and Ichino (2002).
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3. Within each interval, test whether the means of each characteristic do not

di�er between gatekeeping and non-gatekeeping individuals - i.e., test the

balancing property. If the balancing property is violated, one has to look for

another speci�cation of propensity score.

As the probability of observing two individuals with exactly the same propen-

sity score is, in principle, zero [since p (X) is a continuous variable], one has to

overcome this problem by designing a method to match people on the similarity of

their propensity scores. We used three di�erent matching estimators implemented

in STATA - nearest neighbor, radius, and kernel matching10 - to estimate the Av-

erage Treatment E�ect on Treated (ATT) and then compare their results to assess

the robustness of estimates. In principle, they di�er in the method of choosing

the control/pool of controls (non-gatekeeping) for the treatment (gatekeeping) ob-

servation. As stated in Caliendo and Kopeinig (2008), if the three methods give

similar results, robustness is con�rmed. If the results vary, on the other hand, we

would need a further investigation to reveal the source of the disparity.

An additional problem arises when we want to compute standard errors of

treatment e�ects and test for their statistical signi�cance. The estimated variance

should also include the variance due to the estimation of propensity score and

account for restricting the estimation on common support. In our paper, we use

the two most common alternatives in the applied literature � Lechner variance

approximation (Lechner, 2001) and bootstrapping.

3.2.2 Estimation on the sub-sample with exogenous insurance choice

The second method of dealing with the endogeneity of gatekeeping status is

to focus on the sub-sample who did not choose their insurance coverage and gate-

keeping status themselves, and therefore, where this status should be unrelated to
10For a detailed description of the routines attnd, attr, and attk, see Becker and Ichino (2002).
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their individual preferences or expectations about their future health care utilisa-

tion [see e.g . Martin, (1998)]. In our analysis, we focus on a sub-sample of covered

respondents who were o�ered only one type of health insurance by their employer.

There are two implicit assumptions embedded in the application of this method-

ology. First, we assume that people do not choose their job based on the type of

health insurance it o�ers. There are apparent di�erences in the characteristics of

�rms that o�er none, single, or a broader choice of health plans. Naturally, the

question arises as to whether di�erent �rms attract employees with varying health

care preferences that will later translate into di�erent patterns of utilisation (we

try to answer this question in the Results section). Second, we assume that people

generally prefer employer-provided insurance to the outside option of purchasing

individual coverage, and therefore, the restricted choice is binding for them. This

is true mainly due to �nancial concerns as in the US-employer provided insurance

is much cheaper than individual coverage. Also in our data, we can see that almost

90 percent of the respondents who were o�ered some plan through their employer

accepted it, and 95 percent of those who rejected are dependents on a family policy.

3.3 Further course of treatment

The episodic model of health care demand assumes that once the decision about

the �rst point of contact has been made, patient delegates most of his decision-

making authority over the further course of treatment to the initial contact provider.

This provider is then responsible for directing the patient through treatment either

by directly providing care or through referrals. Nevertheless, a patient's character-

istics still in�uence health outcomes either because of their clinical importance or

due to the patient's compliance with treatment.

Therefore, we develop our analysis of the ICP choice by focusing on how this

choice a�ects the course of a patient's further treatment. The course of treatment is
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estimated using two measures - the probability of further encounters with di�erent

types of providers within the episode of treatment (extensive margin) and the

number of medical care events within the episode of treatment by type of provider

(intensive margin). Control variables include socio-demographic characteristics,

self-reported health status, and dummy variables for the most prevalent health

conditions.

In our simple empirical model of the determinants of medical care utilization,

the further course of treatment is assumed to depend on the actual choice of the

initial contact provider. We also include the interaction of this choice with the

gatekeeping restriction to estimate separately the utilization measures for people

with and without gatekeeping restriction who initially choose the same type of

provider. This way, we can identify whether any e�ect of gatekeeping existsthat

stems from a source other than the initial provider choice.

In general, both measures of health care utilization are modeled through a

density function f such as

P (Yij = yij |X i, di, pik) = f(
∑

k

αkpik +
∑

k

δkpikdi + X ′
iβ), k = 1, . . . , 5

where Yij denotes the utilization of services of provider type j(j = 1, . . . , 5)11

by individual i; X i is the vector of independent explanatory variables; di is the

binary indicator for the gatekeeping status; and pik are dummy variables indicating

whether the provider of type k was the initial provider for individual i. The model

of the probability of a further encounter is then speci�ed as a simple logit model,

while the number of visits to a particular type of provider, recorded as a non-

negative integer count, is speci�ed as a negative binomial-2 density to account for

the excess number of zeros and over-dispersion.12 We estimate the model on both
11Provider types are denoted as follows: 1 - primary care physician, 2 - specialist, 3 - non-

physician medical personnel, 4 - hospital, and 5 - emergency room.
12We should note that the encounters with di�erent types of medical care providers are not
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the full sample and sub-sample with exogenous enrollment into health insurance

plans so that we can assess the e�ect of self-selection into gatekeeping plans.

4 Data

4.1 General description

Data for our episode-level analysis are derived from the Household Component

of the US Medical Expenditure Panel Survey (MEPS) for the years 2001 to 2006

(Panels 6, 7, 8, 9 and 10). These data are collected by the Agency for Health Care

Research and Quality (AHRQ) and the National Center for Health Statistics by

drawing a sample of households that participated in the previous year's National

Health Interview Survey (NHIS) and then applying an overlapping panel design

with �ve interviews occurring over a two-and-a-half year period. The sample is

representative of the American civilian, non-institutionalized population with an

oversampling of minorities13.

MEPS data contain detailed information on medical expenditures and utiliza-

tion, demographic characteristics, employment characteristics, health insurance

coverage, and the health status of individuals. Moreover, MEPS groups medi-

cal care events (e.g. o�ce visits, in-patient visits, or emergency room admissions)

into episodes of care based on self-reported medical conditions, which enables us

to use the treatment episode as the unit of analysis. Basically, we draw an indi-

vidual and his characteristics from the MEPS Full Year Consolidated Data File,

connect him with all of his reported medical conditions by a link to the MEPS

Medical Conditions File, and get detailed information about all the medical care
mutually exclusive nor are they independent. A person with a severe condition would have a
high probability of seeing more types of medical care providers in the course of his treatment.
Therefore, one can consider estimating the equations for the utilization of di�erent types of
services as a system.

13For more information on MEPS survey design, see Cohen (1996, 1997) and Cohen (1997).
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events connected to the conditions from the series of MEPS Event Files. This way,

we avoid the main pitfall of studies using aggregate utilization measures over the

whole period of the panel (i.e. undetected multiple illness spells) because we can

connect treatment to a particular condition14. Also, we are able to detect the event

that initiated the episode of care, which is crucial for our analysis of ICP choice.

In our analysis, we only consider medical care events identi�ed as o�ce visits,

outpatient department visits, hospital inpatient stays, and emergency room visits15.

Furthermore, we restrict our analysis to the �rst condition reported after June 1st of

the �rst year of the panel survey (e.g. year 2001 for respondents from Panel 6, year

2002 for respondents from Panel 7, etc.). The main reason is to avoid the problem

of truncation. Since we do not observe any condition-related event within the �rst

�ve-month period, we can assume that we have identi�ed the true beginning of

treatment and that the �rst reported event also represents the �rst contact for

that episode. By including only one episode of treatment for each respondent, we

ensure that all observations are independent. This approach also has drawbacks,

however. We discard all people who do not report any medical care utilization, as

well as those who have been treated only within the �rst �ve months of the survey.

This strategy introduces a source of selection bias into our data, the magnitude of

which will be discussed in the next sub-section. Also, we cannot con�rm that the

treatment episode had concluded by the end of the survey.

4.2 Sample construction

We focus on a sub-sample of non-elderly adults (ages 18-64) with private in-

surance only who have responded in all �ve interview rounds. The age restriction
14See Santos Silva and Windmeijer (2001) for a detailed discussion of the problem of multiple

illness spells.
15We thus discard dental visits and home health care �rst because the dental coverage is usually

separate from general coverage and second because home health care applies to long-term and
chronic conditions that generally reach over the span of 2 years.
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enables us to avoid selection bias originating in di�erent age-speci�c insurance cov-

erage opportunities: children are often covered by their parents' plans16, and the

elderly above the age of 64 are eligible for the publicly funded Medicare program.

Also, these three groups have inherently di�erent levels of medical utilization (un-

related to their speci�c insurance coverage) with children and the elderly tending

to have higher medical care utilization than non-elderly adults. We further narrow

the sample to employed (but not self-employed) individuals for whom we have in-

formation about employer characteristics. After dropping observations for which

variables of interest were not de�ned, we are left with 18,809 observations.

We then merge this sample with information about the �rst condition reported

after June 1st, including the detailed characteristics of the ICP within this condi-

tion. This strategy resulted in dropping 6,020 respondents who did not report any

medical care utilization (872 obs.) or all of their episodes of medical care utilization

began before June 1st (5,148 obs.). Thus, the �nal sample is 12,789 observations.

Simple tabulation reveals that in the sample of dropped observations, we observe a

signi�cantly higher proportion of people with gatekeeping requirements. These are

not the people who report no medical care utilization, however, as their distribution

is the same across the two insurance types. Instead, respondents with gatekeeping

restrictions tend to have fewer reported conditions in general and therefore a higher

probability of reporting all medical care in the �rst �ve months of the survey.

4.3 De�nition of variables

4.3.1 Insurance plans with gatekeeping restrictions

MEPS identi�es the HMO and gatekeeper plans among privately covered indi-

viduals by asking a series of questions about the characteristics of the plan. First,
16Although young adults (students) are usually covered by their parents' insurance plans, they

account only for 2.3 percent of the sample without choice of insurance. Also, the age division is
standard in the literature.
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the person is asked whether he is covered by an HMO. If the answer is negative,

a follow-up question determines whether the person is in a gatekeeping plan other

than an HMO. We use the answers provided in the �rst round to avoid the issue

of the reverse causation, i.e., in�uence of changed health status on the choice of

insurance. Consistent with prior studies (Pati, XXX, 2005), we then de�ne gate-

keeping enrollees as those who responded �yes� either to the �rst or the second

question. From our tabulations, 59 percent of the sample has insurance with gate-

keeping restrictions (hereafter referred to as �gatekeeping� enrollees) and 41 percent

of the sample has insurance without gatekeeping restrictions (hereafter referred to

as �non-gatekeeping� enrollees).

4.3.2 Medical care utilisation

The particular focus of this paper is on the �rst point of contact - i.e., the

choice of ICP. We divide medical care providers into �ve categories � primary care

physicians (PCP), specialists (SPEC), non-physician medical personnel (nonMD),

hospitals (HOSP), and emergency rooms (ER). A physician was designated as a

PCP if he or she was a general or family practitioner or general internist17. Any

other medical �eld was designated as �specialist�.

Table 4.1 presents a summary of utilization measures by gatekeeping status.

First, we present general summary measures of the number of conditions reported

as well as total numbers of visits to a particular provider, all as a total over the two

years of the panel survey. In general, gatekeeping enrollees report fewer conditions

and fewer non-MD encounters. With respect to other types of medical care utiliza-

tion, we do not see signi�cant di�erence between gatekeeping and non-gatekeeping

enrollees. We also report what we refer to as health indicators, i.e. responses con-

cerning the individual's health status in the �rst round of interviews, which could
17Note that we did not include obstetricians/gynecologists in the category of PCP's but as

specialists instead . Even so, this de�nition tends to overestimate PCPs in the non-gatekeeping
plan and therefore any di�erences in PCP use between the two plans would be underestimated.
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predict further medical care utilization. We include dummies for being healthy 18,

for physical limitations and smoking, and Body Mass Index (BMI). The compari-

son shows that a signi�cantly lower percentage of gatekeeping respondents consider

themselves to be healthy; other health indicators, however, do not appear to be

correlated with the gatekeeping status.

The second part of Table 4.1 describes utilization within the �rst observed

condition after June 1st, in terms of the ICP chosen as well as a summary of further

utilization measures. A summary of the �rst encounter gives us the �rst insight into

the question: �How does the gatekeeping requirement a�ect the choice of the initial

contact provider?� Simple tabulation suggests that gatekeeping enrollees have a

signi�cantly higher probability of visiting a PCP and a lower probability of visiting

a specialist as their �rst point of contact than non-gatekeeping enrollees. This

di�erence is not as striking as one would expect, however, under such an explicit

restriction: only 3 percentage points in the case of PCP and 3 percentage points

in the case of specialist visits. Also, in terms of further utilization, gatekeeping

and non-gatekeeping enrollees are very similar with the exception that gatekeeping

respondents have on average more PCP visits in the course of their treatment.

Finally, we control for the particular conditions reported, which were chosen ei-

ther due to their prevalence in the sample or due to the speci�c and predetermined

course of treatment in terms of provider choice. These conditions are hyperten-

sion, upper respiratory infection, pregnancy, intervertebral disc dislocation, sprains

and strains, wounds, other injuries, joint disorders, connective tissue disease, skin

disorders, diabetes, neoplasm, lipid metabolism disorders, blindness, chronic pul-

monary conditions, intestinal infections, and urinary calculus. Their prevalence

among gatekeeping and non-gatekeeping respondents is summarized in Table 4.2.
18This dummy was derived from the self-reported perceived health status variable ascertained

in the �rst interview round, where we designated respondents who answered �excellent� and �very
good� as healthy.
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4.3.3 Other covariates
Other covariates used in the estimation are summarized in Table 4.3. We divide

them into two categories: socio-demographic and employment-related variables.

Socio-demographic characteristics include age, sex, race, years of educa-

tion by the time of entering MEPS (top coded at 17), region of residence, urban

status (whether the person resides in a metropolitan statistical area), marital sta-

tus, family size (number of children), and the natural logarithm of family income.

When compared to non-gatekeeping enrollees, gatekeeping enrollees have a higher

probability of being a minority (hispanic, black, or Asian), fewer years of schooling,

have a higher probability of living in a city, are less likely to be married, and have

bigger families with more children.

Employment characteristics and the availability of health insurance

through an employer are interesting variables because they are assumed to be deter-

minants of the choice of health plans, but should not a�ect gatekeeping enrollment.

Employment characteristics include number of employees at the current job loca-

tion, an indicator for being employed by a small company (1-10 employees), an

indicator for �rms with more locations, and union status. Furthermore, the MEPS

includes information on whether or not the employer o�ers a health insurance plan;

whether, conditional on this o�er, he provides a choice of plans or just one alterna-

tive; and whether the employee eventually holds insurance through his employer.

Indeed, all these characteristics vary signi�cantly by gatekeeping status, with gate-

keeping enrollees having a higher probability of working in larger companies with

a choice of health plans than non-gatekeeping enrollees.
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5 Results

5.1 Choice of the initial provider

5.1.1 Propensity score matching

Table 5.1 presents the estimation results of the propensity score of being enrolled

in the gatekeeping program. We estimated two propensity score speci�cations, the

�rst using all relevant socio-demographic and employment related variables and

the second using only variables identi�ed as best predictors of gatekeeping status.

We also present a graphic illustration of the distribution of gatekeeping and non-

gatekeeping enrollees by their estimated propensity score (Figures 5.1 and 5.2).

Since the common support encompasses almost the whole population of gatekeeping

and non-gatekeeping respondents, we have su�cient overlap to estimate treatment

e�ects.19

Comparison of the estimates of the gatekeeping's e�ect on the choice of initial

contact provider is presented in Table 5.2. We compare the results of propensity

score matching to the estimates from the comparison of unmatched samples, where

the assignment into gatekeeping status is assumed to be exogenous. For each type

of ICP and corresponding matching estimator, we report the number of treated and

control respondents used, estimated Average Treatment E�ect on Treated (ATT),

standard errors and t-statistics derived from Lechman variance formula, and stan-

dard errors and 99 percent con�dence intervals from bootstrapping.

In general, propensity score matching estimates show a positive statistically

signi�cant e�ect of gatekeeping on the probability of choosing a PCP as the ICP

(approx. 3.7 percentage points) and a negative signi�cant e�ect on the probability

of choosing a specialist as the ICP (approx. 4 percentage points). These methods
19One should notice, however, that although both speci�cations passed the likelihood ratio test

of the coe�cients' signi�cance, we are not able to predict gatekeeping status with a high accuracy
(we obtained pseudo R-squared of 0.05).
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�nd no signi�cant e�ect of gatekeeping on the probability of choosing non-MD

personnel, hospital, or emergency room as the ICP. The results are similar to the

estimates on the unmatched sample both in terms of direction and magnitude,

which would suggest little selection on observables.

As a robustness check, we compare the results from two di�erent speci�cations

and three di�erent matching mechanisms. In comparing the two speci�cations, the

results are generally consistent, but the second speci�cation provides slightly higher

estimates of the gatekeeping e�ects. In comparing di�erent matching methods,

results are fairly robust, with the exception of the nearest neighbor estimator used

in the �rst speci�cation, which consistently gives us slightly higher estimates than

the other two methods. In this particular case, we believe it results fromthe lower

number of controls used. This method uses only two-thirds of the non-gatekeeping

sub-sample. We thus consider the other two methods more reliable.

5.1.2 Estimation on sub-sample with exogenous insurance choice

We implement the methodology outlined in section 3.2.2 by restricting the sam-

ple to respondents who held a health insurance policy provided by their employer

that was the only option o�ered by an employer. We excluded respondents who

at any time during the reference period acquired an additional health insurance

policy, either as a policy holder (e.g. to cover special health care requirements) or

as a dependent (e.g. within family coverage).

First, we check whether the sub-sample is systematically di�erent from the

full sample in terms of individual characteristics and health care utilization. In

Table 4.3, panel (2), we summarize the socio-demographic and employment-related

characteristics. Our sub-sample consists of people who are slightly older and less

educated than the average respondent, with a higher proportion of males. The

ethnic and regional distributions, as well as type of marital status and family income
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are similar to the full sample. Respondents from this sub-sample typically work

in �rms with fewer employees but not in the smallest �rms (with fewer than 10

employees). This �nding is consistent with the observation that medium-sized

�rms usually o�er health insurance coverage but with a limited choice of plans.

The main di�erence in health insurance between the full sample and sub-sample

is that the sub-sample has a much lower share of gatekeeping enrollees (53 percent

in the sub-sample compared to 61 percent in the full sample). This �nding suggests

that when people can choose their coverage type, they opt for a gatekeeping plan.

Moreover, as shown in Table 4.1, panel (2), respondents in the sub-sample have

lower levels of general medical care utilization, with the exemption of primary care

utilization. Summary characteristics of the �rst event within the selected medical

condition shows that the ICP choice, as well as pattern of further utilization, is

similar between the full sample and sub-sample. While in the full sample the main

di�erence between the gatekeeping and non-gatekeeping enrollees is in the choice

between PCPs and specialists in the sub-sample, the substitution happens between

PCPs and non-medical personnel.

Table 5.3 summarizes results from estimating a linear probability model (stan-

dard OLS) for the choice of ICP within the �rst medical condition that occurred

after 5 months of monitoring for both full sample and sub-sample. We include two

broad classes of exogenous covariates that in�uence the choice of the initial provider

� condition indicators and demographic characteristics (sex, race/ethnicity, edu-

cation, region, marital status, income, number of children, and self-preceived health

status). The OLS results for the full sample suggest that gatekeeping restrictions

have a positive and statistically signi�cant e�ect on the probability of contacting

a PCP (3.6 percentage points) and a negative, signi�cant e�ect on the probabil-

ity of contacting a specialist (3 percentage points). On the other hand, estimates

performed on the sub-sample indicate only a weak, positive e�ect of gatekeeping
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on the probability of �rst contact with a PCP (3.2 percentage points at 10 percent

signi�cance level), while having no statistically signi�cant e�ect on the probabil-

ity of contacting a specialist or any other type of providers. To put these results

into perspective: the share of patients who self-refer themselves decreased from 24

percent to 21 percent for the full sample and remains at 22-23 percent for the sub-

sample. The in�uence of the gatekeeping restriction on the ICP choice is therefore

small.

As for the estimated coe�cients on the other explanatory variables, condition

indicators are, in general, very good predictors of initial provider choice. Also, they

are similar both in sign and magnitude over the full sample and sub-sample. This

�nding is probably due to our choice of conditions with fairly standardized courses

of treatment. Demographic characteristics, in general, do not seem to a�ect the

probability of hospitalization and have a relatively low e�ect on the probability of a

PCP visit, but they are a signi�cant predictor of choosing a specialist, non-medical

personnel, or ER as the ICP. This pattern also holds for the sub-sample, with the

exemption of encounters with specialists, where the demographic variables lose their

explanatory power and choice is primarily determined by the type of condition.

5.2 Course of further treatment

In this section, we explore further possible mechanisms of gatekeeping's indirect

impact by analyzing the e�ect of IPC choice on patterns of further medical care

utilization. The results of the simple model of further utilization, estimated on the

full sample, are presented in Tables 5.4 - 5.8. Tables 5.4 and 5.5 summarize the av-

erage sample probabilities and numbers of encounters with a given type of provider

during the episode of care conditional on the choice of ICP and gatekeeping status.

Table 5.6 then contains the results of estimation of a logit model for the probabil-

ities of an encounter, while Table 5.7 contains results of estimation of a negative
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binomial regression model for the number of encounters. In both tables, columns

represent utilization outcomes of interest (probability and number of encounters

with a given type of provider), while rows represent the marginal e�ects of binary

indicators of initial provider status in interaction with the gatekeeping status of

the respondent with a PCP contacted by a non-gatekeeping enrollee being the base

category. Both types of models were estimated with and without additional covari-

ates, corresponding to the �rst and second column within each provider category.

We do not report the outcomes for other included covariates, but we comment on

their signi�cance in particular cases later.

The results of the estimation lead us to two basic conclusions: (1) we can observe

distinctly di�erent patterns of medical care utilization conditional on the choice of

ICP; and (2) after controlling for ICP choice, gatekeeping requirements in general do

not have any additional impact on further utilization, with a few exceptions. These

results hold for both extensive and intensive utilization measures, are statistically

signi�cant, and are robust to the inclusion of other covariates.

More detailed analysis of utilization measures reveals other interesting patterns.

PCP-initiated episodes of care have the lowest further utilization measures both in

terms of probability and number of events. On the other hand, episodes initiated

by a visit to a specialist have a high probability of continuing treatment by the

specialist and also have an increased probability of ending in a hospital, which

means that specialists see enrollees with more serious conditions.

From the theory, we can infer that two types of patients are induced to switch

from secondary to primare care by the gatekeeping restriction. First, there are

patients who do not need specialist care, and PCPs contain costs by keeping them

within primary care. Second, there are patients who need to see a specialist for

whom the initial visit to a PCP results in an immediate referral. In the comparison

of gatekeeping and non-gatekeeping patients, we observe that gatekeeping patients
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have a signi�cantly higher probability of referral to a specialist20. Thus, we can

infer that the second type of patient prevails. 21 At this point, we cannot make any

inference regarding the e�ectiveness of gatekeeping in such a setting, however, since

these patients could be either those who would self-refer correctly and for whom the

initial PCP visit was redundant, or patients who did not know the proper specialist

and bene�ted from the screening provided by a PCP.

Episodes initiated by a visit to non-MD personnel have a very speci�c character.

They lead to a high probability of continuing treatment by non-MD personnel with

multiple visits (8 times more visits as compared to when the treatment was initiated

by a PCP visit). From the data, we indicate that these are the episodes connected

to speci�c chronic conditions with a standardized treatment procedure.22

If the episode starts with a hospital admission, the expected future medical

care utilization is on average highest among the alternatives, which suggests that

hospitalization can be used as a proxy for illness severity. Finally, emergency room

visits often result in further treatment by specialists or even hospitalisation, but

there is no signi�cant di�erence between the outcomes of gatekeeping and non-

gatekeeping enrollees. Thus, we con�rm that ERs do not provide after-hours care

for patients with gatekeeping insurance plans, as is the case with uninsured patients.

5.2.1 Appropriateness of self-referral

Self-referral is a common path to specialist care. Based on our summary tabu-

lations, 24 percent of non-gatekeeping and 21 percent of gatekeeping enrollees self-

refer. The e�ectiveness and appropriateness of self-referral depends on the patient's
20Their probability of being referred to a specialist is 2.5 percentage points higher, which

represents a 24.5 percent increase.
21This observation was con�rmed by a repeated estimation on the sub-sample of respondents

with exogenous choice of health insurance for which we did not �nd signi�cant e�ect of gatekeeping
on ICP choice in the �rst stage. Consistently with our inference, we also did not �nd any di�erence
in PCP-referral rates between gatekeeper and non-gatekeeper patients.

22Types of medical personnel contacted the most are chiropractors, nurses, technicians, physical
therapists and psychologists. Conditions that are treated by non-medical personnel are interver-
tebral disc dislocation, connective tissue disease, and sprains and strains.
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ability to assess the severity of his condition and choose an appropriate provider

type. Inspired by Forrest and Reid (1997), we try to evaluate the appropriateness

by using a simple proxy for condition severity, i.e. hospitalization.

We re-estimate the logit model for the probability of hospitalization on the sub-

sample of respondents who either have visited a PCP as the ICP and were then

referred to a specialist or have self-referred to specialist directly. First, we examined

whether the probability of hospitalization varies by type of ICP. Our �ndings are

consistent with the previous literature. In the simplest version of the model, i.e.

estimation after controlling for individual-speci�c covariates (not presented in the

table), respondents who self-referred to specialty care had a 4 percentage point

lower probability of being hospitalized than respondents who were referred by a

PCP. With a baseline hospitalization rate of 0.073 for PCP-referred patients, this

corresponds to a 55 percent lower hospitalization rate.

Further, we add interaction terms in order to estimate separate e�ects for gate-

keeping and non-gatekeeping enrollees. Table 6.8 summarizes the results of estima-

tion both on the full sample of PCP-referred and self-referred patients, as well as

exclusively on those who were de�ned as having no choice of insurance plan, accord-

ing to section 5.1.2. We see that the di�erence in hospitalization rates is based on

the di�erence within gatekeeping enrollees. While there is no signi�cant di�erence

in the hospitalization rates within non-gatekeeping enrollees, there is an almost 6

percentage point di�erence between the hospitalization rate of PCP-referred and

self-referred within gatekeeping enrollees. For the sample of respondents without

insurance choice the di�erence increases to 9.4 percentage points, i.e. the chances

of hospitalization for PCP-referred patients are 3.3 times greater than for the self-

referred!
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6 Conclusion

The majority of current studies on the e�ectiveness of managed care evaluate

the role of gatekeeping restrictions by estimating their e�ect on aggregate mea-

sures of health care utilization. This approach is questionable, however, because

gatekeeping is primarily intended as a mechanism to reinforce the use of primary

care physicians as initial contact providers. Taking advantage of individual-level

panel data on medical care utilization from 2001 - 2006 Medical Expenditure Panel

Survey, we are able to isolate multiple e�ects of gatekeeping restrictions including

their in�uence on the choice of initial care providers and on the course of further

treatment. We explore a quasi-natural experiment in our data arising from di�er-

ences in the degree of choice of insurance plans employers o�er their employees to

account for the e�ect of self-selection into gatekeeping plans.

Our main results are counterintuitive and genuinely surprising. The theory be-

hind the concept of gatekeeping predicts fewer self-referrals to specialists and a

corresponding increase in the number of primary care physician visits for individu-

als with gatekeeping requirements as opposed to those enrolled in non-gatekeeper

plans. Nevertheless, our results show only economically trivial (although statisti-

cally signi�cant) di�erences. Probing more deeply, we see that most of the patients

who were induced to use their primary care physicians as initial contact providers

are referred back to a specialist, i.e. they indeed needed specialty care. This �nd-

ing, together with the fact that within gatekeeping plans 21 percent of patients still

self-refer to specialists, implies that the intended economic e�ect of gatekeeping,

reducing utilization of specialty care, is surprisingly weak.

When we assess the appropriateness of self-referrals, we �nd that self-referred

patients are less severely ill than patients who were referred to specialists by primary

care physicians. Two mechanisms can explain these results. The �rst is the behavior

of patients. While without gatekeeping restriction patients with severe illnesses
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seem to distribute themselves randomly between PCP and specialist, they seem

to behave di�erently under the gatekeeping restriction. They self-refer mainly

with regular and recognizable conditions that need specialist attention but are

only moderately severe, while with any other condition they visit their PCP. The

second mechanism is the screening role of PCPs. As the �rst-contact provider,

they are retaining less sick patients in a primary care setting while referring the

more severely ill to specialty care. This tendency towards screening is generally

incentivized in gatekeeping plans (by, for example, provisions that limit physician

referral rates).

Therefore, it appears that gatekeeping operates through channels other than

those typically assumed. It does not a�ect direct access to specialty care as much

as it changes the composition of patients who self-refer and patients who are referred

by a primary care physician. This has important implications for the designers of

health insurance policies as it implies di�erentiated e�ect of ga atekeeping restric-

tion on the agents within a health system. On one hand, the behavior of patients

seems to be only slightly modi�ed by gatekeeping. On the other hand, the in-

centives for gatekeeping primary care physicians can induce a higher e�ciency of

screening and treatment process.
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Table 4.1: Summary of medical care utilisation measures for (1) the full sample
and (2) the sub-sample of respondents with exogenous choice of health insurance
plan by gatekeeping status

(1) Full sample (2) Sub-sample
non-gatekeeping gatekeeping non-gatekeeping gatekeeping
mean SE mean SE mean SE mean SE

General utilization

# of conditions 3.93 ∗∗ [0.04] 3.81 ∗∗ [0.03] 3.79 [0.07] 3.69 [0.07]
total # of PCP visits 3.92 [0.10] 3.92 [0.07] 4.10 [0.24] 4.12 [0.16]
total # of SPEC visits 4.83 [0.11] 4.82 [0.11] 4.40 [0.21] 4.27 [0.22]
total # of nonMD visits 7.32 ∗∗∗ [0.25] 6.24 ∗∗∗ [0.18] 6.38 [0.40] 5.82 [0.41]
total # of HOSP visits 0.24 [0.01] 0.24 [0.01] 0.19 [0.01] 0.21 [0.02]
total # of ER visits 0.45 [0.01] 0.44 [0.01] 0.39 [0.02] 0.44 [0.03]

Health indicators
healthy (0/1) b) 0.66 ∗∗∗ [0.01] 0.62 ∗∗∗ [0.01] 0.63 ∗∗∗ [0.01] 0.58 ∗∗∗ [0.01]
limitations (0/1) a) 0.07 [0.01] 0.08 [0.01] 0.07 [0.01] 0.08 [0.01]
BMI a) 27.9 [0.08] 27.8 [0.07] 28.6 [0.16] 28.2 [0.15]
smoking a) 0.20 [0.01] 0.19 [0.01] 0.21 [0.01] 0.22 [0.01]

First condition after June 1st

First encounter
PCP 0.43 ∗∗∗ [0.01] 0.46 ∗∗∗ [0.01] 0.44 ∗∗ [0.01] 0.48 ∗∗ [0.01]
specialist 0.24 ∗∗∗ [0.01] 0.21 ∗∗∗ [0.01] 0.23 [0.01] 0.22 [0.01]
nonMD 0.20 [0.01] 0.19 [0.01] 0.20 ∗∗ [0.01] 0.17 ∗∗ [0.01]
hospital 0.02 [0.01] 0.02 [0.01] 0.02 [0.01] 0.02 [0.01]
emergency 0.11 [0.01] 0.11 [0.01] 0.11 [0.01] 0.12 [0.01]

Further utilization
# of PCP visits 0.82 ∗∗ [0.02] 0.88 ∗∗ [0.02] 0.97 [0.07] 0.93 [0.06]
# of SPEC visits 1.00 [0.03] 1.00 [0.03] 0.81 ∗ [0.04] 0.91 ∗ [0.04]
# of nonMD visits 1.28 [0.07] 1.15 [0.05] 1.3 ∗∗ [0.14] 0.96 ∗∗ [0.08]
# of HOSP visits 0.07 [0.01] 0.06 [0.01] 0.06 [0.01] 0.05 [0.01]
# of ER visits 0.15 [0.01] 0.15 [0.01] 0.15 [0.01] 0.14 [0.01]

N 5203 7586 1397 1576

Note: The di�erences between gate and non-gatekeeping enrollees signi�cant at the 1%, 5%, and
10% levels are denoted by ***, **, and *, respectively.
a) The averages made over the sub-sample of respondents that were eligible and responded to
the Self-Administered Questionnaire - approx. 87% of the sample.
b) The averages made over the sub-sample of respondents who answered the question.
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Table 4.2: Prevalence of selected health conditions by gatekeeping status

non-gatekeeping gatekeeping
Conditions mean SE mean SE t-stat
hypertension 0.03 [0.003] 0.04 [0.002] −0.57
upper resp. infection 0.07 [0.004] 0.07 [0.003] 1.30
pregnancya) 0.04 [0.004] 0.05 [0.003] −0.29
disc dislocation 0.05∗ [0.003] 0.04∗ [0.002] 1.87
sprains & strains 0.04 [0.003] 0.03 [0.002] 0.64
joint disorders 0.03 [0.002] 0.03 [0.002] −0.66
connective tissue 0.03 [0.002] 0.04 [0.002] −1.68
skin disorders 0.05 [0.003] 0.05 [0.002] 0.05
other injuries 0.02 [0.002] 0.03 [0.002] −0.94
diabetes 0.01∗ [0.001] 0.01∗ [0.001] −0.66
neoplasm 0.02∗∗∗ [0.002] 0.01∗∗∗ [0.001] 2.60
lipid metabolism 0.02 [0.002] 0.02 [0.002] 0.03
blindness 0.01 [0.002] 0.02 [0.001] −1.06
chronic pulmonary cond. 0.02 [0.002] 0.02 [0.002] 0.19
intestinal infection 0.02 [0.002] 0.02 [0.002] −1.70
urinary calculus 0.01 [0.001] 0.01 [0.001] 1.00
wounds 0.01 [0.002] 0.01 [0.001] 0.49

Note: The di�erences between gate and non-gatekeeping enrollees signi�cant at the 1%, 5%, and
10% levels are denoted by ***, **, and *, respectively.
a) The prevalence calculated over the sub-sample of women.
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Table 4.3: Socio-demographic and employment-related characteristics of (1) the
full sample and (2) the sub-sample of respondents with exogenous choice of health
insurance plan by gatekeeping status

(1) Full sample (2) Sub-sample
non-gatekeeping gatekeeping non-gatekeeping gatekeeping
mean SE mean SE mean SE mean SE

Demography
age 41.8 [0.162] 41.9 [0.106] 43.5 [0.286] 43.7 [0.269]
male 0.44 [0.006] 0.43 [0.006] 0.51 [0.013] 0.50 [0.013]
years of education 13.68∗∗ [0.034] 13.56∗∗ [0.031] 13.32∗∗∗ [0.067] 13.03∗∗∗ [0.071]

- race/ethnicity dummies
hispanic 0.09∗∗∗ [0.004] 0.15∗∗∗ [0.004] 0.10∗∗∗ [0.008] 0.19∗∗∗ [0.010]
black 0.11∗∗∗ [0.004] 0.12∗∗∗ [0.003] 0.11 [0.008] 0.12 [0.008]
white 0.77∗∗∗ [0.006] 0.68∗∗∗ [0.005] 0.77∗∗∗ [0.011] 0.66∗∗∗ [0.012]
asian 0.03∗∗∗ [0.002] 0.04∗∗∗ [0.002] 0.02∗ [0.004] 0.03∗ [0.005]

-region dummies
northeast 0.12∗∗∗ [0.005] 0.20∗∗∗ [0.005] 0.11∗∗∗ [0.008] 0.20∗∗∗ [0.010]
midwest 0.31∗∗∗ [0.006] 0.22∗∗∗ [0.005] 0.31∗∗∗ [0.012] 0.21∗∗∗ [0.010]
south 0.40∗∗∗ [0.007] 0.33∗∗∗ [0.005] 0.45∗∗∗ [0.013] 0.37∗∗∗ [0.012]
west 0.16∗∗∗ [0.005] 0.25∗∗∗ [0.005] 0.14∗∗∗ [0.009] 0.21∗∗∗ [0.010]

urban status (0/1) 0.73∗∗∗ [0.006] 0.85∗∗∗ [0.004] 0.68∗∗∗ [0.012] 0.82∗∗∗ [0.010]

-marital status dummies
married 0.67∗∗∗ [0.006] 0.64∗∗∗ [0.006] 0.65∗∗∗ [0.013] 0.59∗∗∗ [0.012]
divorced 0.12∗∗ [0.004] 0.13 [0.004] 0.16 [0.010] 0.17 [0.010]
single 0.18 [0.005] 0.19∗∗ [0.005] 0.16∗ [0.010] 0.17 [0.010]

family size 2.87∗∗∗ [0.019] 2.95∗∗∗ [0.017] 2.82 [0.037] 2.83 [0.038]
log(income) 10.9 [0.010] 10.9 [0.007] 10.90∗ [0.017] 10.86∗ [0.015]
# of children 0.81∗∗ [0.015] 0.85∗∗ [0.013] 0.80 [0.019] 0.79 [0.028]

Employment
# of employees 168.9∗∗∗ [2.6] 186.2∗∗∗ [2.2] 157.1 [4.7] 165.1 [4.6]
small �rm (0/1) 0.17∗∗∗ [0.005] 0.14∗∗∗ [0.004] 0.15∗ [0.010] 0.13∗ [0.009]
more locationsa) (0/1) 0.71∗∗ [0.006] 0.73∗∗ [0.005] 0.67 [0.013] 0.67 [0.013]
unionizeda) (0/1) 0.16 [0.005] 0.17 [0.004] 0.20 [0.011] 0.17 [0.009]
o�er insurance (0/1) 0.85∗∗∗ [0.005] 0.88∗∗∗ [0.004] − − − −
choice of plans (0/1) 0.49∗∗∗ [0.008] 0.58∗∗∗ [0.006] − − − −

hold insurance (0/1) 0.75∗∗∗ [0.006] 0.78∗∗∗ [0.005] − − − −

Note: The di�erences between gate and non-gatekeeping enrollees signi�cant at the 1%, 5%, and
10% levels are denoted by ***, **, and *, respectively.
a) The averages made over the sub-sample that responded who answered the question.
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Table 5.1: Propensity score for enrollment into gatekeeping health insurance plan
using probit

Speci�cation 1
Coef. SE z-stat

age .0004 [0.001] 0.33
male −.031 [0.023] -1.31
hispanic .146 [0.069] 2.11
black .006 [0.069] 0.09
white −.163 [0.061] -2.67
years of education −.007 [0.005] -1.44
northeast .476 [0.005] 13.12
west .416 [0.034] 12.05
south .041 [0.029] 1.39
married −.089 [0.033] -2.71
divorced .035 [0.043] 0.81
family size .047 [0.015] 3.08
# of children −.002 [0.019] -1.61
healthy −.070 [0.024] -2.88
choice of plans .204 [0.025] 8.24
hold insurance .012 [0.029] 0.42
# of employees .0001 [0.001] 0.92
small �rm −.065 [0.034] -1.91
constant .131 [0.112] 1.17
Log Likelihood = −8329
Numbers of obs = 12789
LR chi2(22) = 623.66
Pseudo R2 = 0.036

Speci�cation 2
Coef. S.E. z-stat

urban status .370 [0.035] 12.80
choice of plans .167 [0.023] 7.14
small �rm −.072 [0.032] -2.28
midwest −.417 [0.029] -14.14
south −.351 [0.027] -13.07
hispanic .268 [0.036] 7.40
constant .081 [0.033] 2.42
Log Likelihood = −8286
Numbers of obs = 12789
LR chi2(22) = 711.64
Pseudo R2 = 0.041
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Table 5.2: Estimation of the e�ect of gatekeeping restriction on the probability of
the choice of the initial contact provider using propensity score matching

Speci�cation 1
# treat # contr ATT SE_Lech t_Lech SE_boot 99% CI

PCP unmatched 0.037∗∗∗ [0.009] 3.74
nearest neighbor 7586 3264 0.042∗∗∗ [0.012] 3.43 [0.015] 0.022 0.068
radius matching 7583 5202 0.037∗∗∗ [0.009] 4.37 [0.009] 0.006 0.055
kernel matching 7596 5202 0.037∗∗∗ . . [0.014] 0.003 0.068
SPEC unmatched −0.031∗∗∗ [0.008] −3.92
nearest neighbor 7586 3264 −0.041∗∗∗ [0.011] −1.65 [0.011] −0.055 −0.021
radius matching 7583 5202 −0.035∗∗∗ [0.008] −4.48 [0.011] −0.058 −0.003
kernel matching 7596 5202 −0.033∗∗∗ . . [0.011] −0.052 −0.007
NONMD unmatched −0.007 [0.007] −0.37
nearest neighbor 7586 3264 −0.001 [0.010] −0.42 [0.011] −0.029 0.024
radius matching 7583 5202 −0.006 [0.007] −0.77 [0.009] −0.026 0.021
kernel matching 7596 5202 −0.002 . . [0.010] −0.025 0.023
HOSP unmatched −0.002 [0.002] −1.32
nearest neighbor 7586 3264 −0.005 [0.003] −1.366 [0.003] −0.019 −0.005
radius matching 7583 5202 −0.002 [0.002] −1.01 [0.004] −0.010 0.001
kernel matching 7596 5202 −0.002 . . [0.004] −0.015 0.001
ER unmatched 0.003 [0.006] 0.39
nearest neighbor 7586 3264 0.005 [0.008] 0.572 [0.008] −0.011 0.023
radius matching 7583 5202 0.003 [0.006] 0.51 [0.008] −0.02 0.013
kernel matching 7596 5202 −0.000 . . [0.008] −0.022 0.015

Speci�cation 2
PCP unmatched 0.037∗∗∗ [0.009] 4.12
nearest neighbor 7586 5202 0.036∗∗∗ [0.010] 3.69 [0.010] 0.017 0.053
radius matching 7586 5202 0.041∗∗∗ [0.010] 4.22 [0.009] 0.023 0.067
kernel matching 7586 5202 0.037∗∗∗ . . [0.011] 0.020 0.056
SPEC unmatched −0.031∗∗∗ [0.008] −4.09
nearest neighbor 7586 5202 −0.039∗∗∗ [0.008] −4.72 [0.008] −0.054 −0.025
radius matching 7586 5202 −0.045∗∗∗ [0.008] −5.39 [0.010] −0.062 −0.029
kernel matching 7586 5202 −0.039∗∗∗ . . [0.010] −0.065 −0.024
NONMD unmatched −0.007 [0.007] −0.93
nearest neighbor 7586 5202 −0.002 [0.008] −0.25 [0.008] −0.019 0.010
radius matching 7586 5202 −0.004 [0.008] −0.56 [0.008] −0.019 0.011
kernel matching 7586 5202 −0.003 . . [0.008] −0.022 0.011
HOSP unmatched −0.002 [0.002] −1.02
nearest neighbor 7586 5202 −0.001 [0.003] −0.49 [0.002] −0.006 0.002
radius matching 7586 5202 −0.001 [0.003] −0.45 [0.002] −0.006 0.002
kernel matching 7586 5202 −0.001 . . [0.002] −0.007 0.003
ER unmatched 0.003 [0.006] 0.51
nearest neighbor 7586 5202 0.006 [0.006] 1.07 [0.006] −0.006 0.018
radius matching 7586 5202 0.009 [0.006] 1.49 [0.006] −0.002 0.020
kernel matching 7586 5202 0.006 . . [0.006] −0.004 0.020

Note: Signi�cance at the 1%, 5%, and 10% levels is denoted by ***, **, and *, respectively.
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Table 5.3: Estimation of the e�ect of gatekeeping restriction on the probability of
the choice of the initial provider, OLS on (1) the full sample and (2) the sub-sample
of respondents with exogenous choice of health insurance plan

PCP SPEC
(1) (2) (1) (2)

privGK 0.036*** [0.009] 0.032* [0.018] -0.030*** [0.007] -0.014 [0.015]

male 0.062∗∗∗ [0.009] 0.043∗∗ [0.018] −0.029∗∗∗ [0.007] −0.018 [0.015]
hispanic 0.088∗∗∗ [0.014] 0.134∗∗∗ [0.028] 0.001 [0.011] −0.037∗ [0.022]
black 0.020 [0.014] 0.054∗ [0.029] 0.000 [0.012] 0.005 [0.025]
years of educ −0.008∗∗∗ [0.014] −0.062∗∗ [0.030] 0.007∗∗∗ [0.001] 0.003 [0.003]
NE −0.058∗∗∗ [0.014] −0.062∗∗ [0.030] 0.067∗∗∗ [0.012] 0.040 [0.026]
MW 0.004 [0.013] −0.027 [0.028] 0.012 [0.010] −0.007 [0.023]
S 0.001 [0.012] −0.020 [0.026] 0.053∗∗∗ [0.010] 0.040∗ [0.022]
married 0.013 [0.010] 0.041∗∗ [0.020] 0.003 [0.008] −0.015 [0.014]
log(income) 0.010 [0.007] −0.006 [0.016] 0.036∗∗∗ [0.006] 0.068∗∗∗ [0.014]
# of children 0.005 [0.004] 0.012 [0.008] −0.004 [0.003] 0.000 [0.007]
healthy 0.020∗∗ [0.009] −0.004 [0.018] −0.016∗∗ [0.008] 0.006 [0.015]

neoplasm −0.131∗∗∗ [0.034] −0.070 [0.070] 0.348∗∗∗ [0.037] 0.299∗∗∗ [0.073]
diabetes 0.223∗∗∗ [0.038] 0.354∗∗∗ [0.055] −0.131∗∗∗ [0.026] −0.136∗∗∗ [0.047]
lipid metab. 0.170∗∗∗ [0.029] 0.119∗ [0.063] −0.186∗∗∗ [0.016] −0.164∗∗∗ [0.038]
blindness −0.419∗∗∗ [0.009] −0.382∗∗∗ [0.032] 0.207∗∗∗ [0.035] 0.260∗∗∗ [0.081]
hypertension 0.326∗∗∗ [0.021] 0.357∗∗∗ [0.039] −0.170∗∗∗ [0.015] −0.193∗∗∗ [0.027]
upper resp. 0.365∗∗∗ [0.015] 0.331∗∗∗ [0.033] −0.200∗∗∗ [0.009] −0.223∗∗∗ [0.019]
chron. pulm. 0.360∗∗∗ [0.027] 0.318∗∗∗ [0.054] −0.219∗∗∗ [0.011] −0.240∗∗∗ [0.020]
intestinal 0.253∗∗∗ [0.031] 0.364∗∗∗ [0.062] −0.227∗∗∗ [0.011] −0.264∗∗∗ [0.014]
urinary −0.191∗∗∗ [0.045] −0.228∗∗∗ [0.069] −0.126 [0.033] −0.123 [0.060]
pregnancy −0.313∗∗∗ [0.018] −0.298∗∗∗ [0.061] 0.366∗∗∗ [0.027] 0.350∗∗∗ [0.079]
disc disloc. −0.136∗∗∗ [0.019] −0.182∗∗∗ [0.037] 0.124∗∗∗ [0.014] −0.155∗∗∗ [0.027]
sprain −0.028 [0.024] −0.091∗ [0.048] −0.125∗∗∗ [0.016] −0.139∗∗∗ [0.034]
wounds −0.171∗∗∗ [0.035] −0.128∗ [0.072] −0.198∗∗∗ [0.016] −0.186∗∗∗ [0.035]
otherinj −0.098∗∗∗ [0.027] −0.128∗∗∗ [0.054] −0.092∗∗∗ [0.021] −0.081∗∗∗ [0.044]
joint 0.095∗∗∗ [0.026] 0.086 [0.055] 0.018 [0.022] 0.038 [0.050]
connect. tissue 0.009 [0.024] −0.060 [0.047] −0.012 [0.021] 0.046 [0.046]
skin disorder 0.030 [0.021] −0.002 [0.045] 0.147∗∗∗ [0.021] 0.116∗∗∗ [0.044]
constant 0.346∗∗∗ [0.075] 0.511∗∗ [0.169] −0.233∗∗∗ [0.064] −0.431∗∗∗ [0.148]

F-stat 191.49 [0] 25.66 [0] 63.53 [0] 22.72 [0]
R2 0.116 0.124 0.101 0.098
N 12, 789 2, 973 12, 789 2, 973

Note: Signi�cance at the 1%, 5%, and 10% levels is denoted by ***, **, and *, respectively. Standard errors for
coe�cient estimates and p-value for F-statistics are reported in brackets.
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Table 5.8: Probability of hospitalisation - comparison of PCP-referred and self-
referred respondents for (1) the full sample and (2) the sub-sample of people without
choice of insurance

(1) logit + Xa) (2) logit + Xa)

PCP non-gate 0.063 0.053

SPEC non-gate -0.011 [0.018] -0.006 [0.039]
PCP gate 0.030 [0.025] 0.046 [0.065]
SPEC gate -0.024 [0.018] -0.045 [0.032]
pseudo R2 0.226 0.139
N 3,424 692

Gate only:
PCP referred - self-referred 0.052*** [0 .016] 0.094** [0.045]
pseudo R2 0.217 0.156
N 1,952 364

Note: Signi�cance at the 1%, 5%, and 10% levels is denoted by ***, **, and *, respectively.
a) Vector of covariates X consists of age, sex, ethnicity, years of education, marital status, health status dummy,
and dummies for illness types.
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Figures

Figure 5.1: Histogram of propensity score from speci�cation 1 by gatekeeping status

Figure 5.2: Histogram of propensity score from speci�cation 2 by gatekeeping status
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