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Abstract

This paper investigates the relationship between dharacteristics of medical licensing
boards and the frequency with which boards diswiplphysicians. Specifically, we take
advantage of variation in the structure of mediicainsing boards between 1993 and 2003 to
determine the effect of organizational and budgetadependence, public oversight, and
resource constraints on rates of physician disw@plWe find that larger licensing boards,
boards with more staff, and boards that are org#ioizally independent from state
government discipline doctors more frequently. Rublersight and political control over
board budgets do not appear to influence the extenihich medical licensing boards
discipline doctors. These findings are broadly ¢sigeat with theories of regulatory behavior
that emphasize the importance of bureaucratic amgrfor effective regulatory enforcement.

* We are grateful to the Federation of State MedR@ards for making available the data used fos giudy.
Any views expressed are those of the authors’ ekatly.

I. Introduction

An understanding of the factors that influenceghéorcement of laws and regulations is of cleardrtgmce for
public policy. The effective design of new regulgtagencies and the fruitful reform of existing smequire an
appreciation of the incentives and constraints tegfulators face. While there is a small literattinat
investigates the determinants of regulatory enform (Weingast and Moran 1983; Weingast 1984; Migh1
Magat Krupnick and Harrington 1986; McCubbins, Nalhd Weingast 1987; Olson 1995, 1996a, 1996b) much
work remains to be done. Most of these studiesyana handful of federal.€. national) regulatory agencies
(for instance, the Food and Drug Administration #mel Environmental Protection Agency), making ftidult

to generate broad generalizations, especiallyaie $¢vel regulatory agencies. In addition, becdlisdocus is
generally on national regulatory agencies, emgiridantification of the factors that influence réatory
enforcement comes primarily from temporal changeggulatory regime. Causal identification is haregeby
the fact that there tend to be relatively few regishifts over time, and by the possibility that pemal regime
shifts are correlated with other factors that miglsb affect the degree of enforcement.

This study furthers our understanding of regulatenforcement by analyzing the disciplinary behawbr
medical licensing boards—the state-level orgaroretithat are responsible for licensing physiciand a
policing physician conduct. Across states and dwee, medical licensing boards vary in their comfos,

their size, the resources they possess, and ttamiaggional and budgetary autonomy they enjoy fsiate
governments. While a body of scholarship has ingatetd the effects of medical licensing boards minyeinto

the medical profession (Graddy and Nichol 1989;rBycand Toma 1998), and another has examined the
specific offenses for which medical boards punisktdrs (Clay and Conatser 2003; Morrison and Morris
2001; Dehlendorf and Wolfe 1998; and Morrison angtR&sham 1998; Grant and Alfred 2007), no recent
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work has analyzed how the structure of medical d®aaffects rates of physician disciplihdhis is a
significant omission because medical licensing #saalong with the tort system, play an importasie rin
policing physician quality. Medical errors are ading cause of death in America, and the evidendieates
that much medical malpractice is never litigatedK@& 2005Y. Our analysis therefore sheds light on an aspect
of medical regulation that may be increasingly imaot for health policy.

We also generate new insights into the issue afilaégry capture. Among regulation scholars, it islely
believed that occupational licensing regulationrespnts the canonical example of capture of thalatyy
apparatus by the industry being regulated (Stig#at1; Kleiner 2000). Occupational licensing regolaiserves
as an entry barrier that potentially allows a pssefen to increase prices and profits, often witfelioffsetting
improvement in the quality of professional servick®reover, the enforcement of licensing laws is@dt
invariably left to the profession itself. Since Siders” are given the authority to discipline plajesns for
unprofessional conduct, an effect of licensing rhayhe reduced incentive to punish bad behaviorkh{zhire
1983). Capture of the regulatory apparatus by tledepsion may therefore manifest itself in lowetesaof
physician discipline. Since medical licensing b@arary in the degree of independence they enjogn fro
political officials, as well as in the extent oftside {.e. non-physician) oversight, we test this implicataf the
regulatory capture hypothesis.

Finally, our study represents a methodological mepment over other empirical scholarship of reguiat
enforcement behavior. We use the variation in nsdioard structure across space and time to igetité
factors that influence the extent of regulatoryoecément. Specifically, we match information on taure of
medical licensing boards with data on how frequedtictors are disciplined by these boards to estirttee
importance of board composition, budgetary and mimgdional independence, and overall resources in
determining the degree of regulatory enforcementiwia fixed-effect framework. The effect of board
characteristics on the extent of enforcement irefloee identified from within-board variation in atacteristics.
This framework provides more compelling evidencethe causal effect of regulatory regime than exggti
scholarship that relies exclusively on temporalatan at the national level.

We discuss the evolution of state medical board3dation Il. In Section Il we outline hypothesésaitt might
explain medical board regulatory behavior. Thifoifowed in Section IV by a description of the daltat we
use to estimate the relationship between medicaidbocharacteristics and the extent of physiciaciplise. We
argue in this section that the distribution of neatlboard characteristics across states is suifigiexogenous
for us to use this variation to identify the effeatf board characteristics on physician discipliiée then
discuss the empirical methodology, our regressesults, and some robustness checks in Section ¥. Th
empirical analysis is followed by a conclusion andiscussion of the broader implications of oudifirgs.

I1. Evolution of State M edical Boards

State medical boards were created to protect tidicpfrom physician incompetence, but for much logit
history their primary role was limited to guardimgtry into medical profession. Indeed, until theBa$,
medical boards seldom disciplined physicians. TheeAcan Medical Association (AMA) reported in 19t
“disciplinary action by both medical societies abdards of medical examiners are inadequate,” aatl th
physician incompetence as well as ethical and |legdhtions needed to be examined carefully (qudted
Ameringer 1999, p. 2). According to studies by Rolperbyshire, a former president of the FederatibState
Medical Boards, state medical boards disciplinedual®.06 percent of all licensed physicians in gegr
during 1963-67; there was only a negligible inceesthe number of physicians disciplined betwe268t72;
and the rate of discipline was still a mere 0.1¢t@et in 1981 (Ameringer 1999, p. 2). Other studi2slan and
Urban 1983) showed similar ineffectiveness of baativities on physician discipline during this joek.

! Dolan and Urban (1983), to our knowledge, arecthly scholars who have analyzed the relationshipéen
medical board characteristics and physician dis@plHowever, the period they study (1960-1977%girth
identification strategy, and their measure of ptigsi discipline differ from ours.

2 An earlier Harvard study identified that one petcef all hospital discharges in 51 New York hoalsitin
1984 were due to medical negligence. Fewer tharpevoent of these victims of negligence filed apredtice
claim and only about half them received some corsgigon (Localioet. al. 1991).

3 A related literature examines the political ecogoaf state insurance commissions, which also vary i
structure and composition across time and spaeeMsaéer (1988, 1991), Klein (1995), and Willenb¢2@00).
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Organized medicine enjoyed its “Golden Age” durthgg immediate postwar period when physicians esgoy
high levels of prestige and influence. Howevereafawsuits for medical malpractice became morernomin
1970s, it became increasingly clear that physiclzat failed to police and discipline their colleaguhrough
inaction and silence (Ameringer 1999, p. 29). Addidlly, beginning in the 1980s continuing in th@90s,
there were major changes in the organization andtste of health care that fundamentally altefexirble of
state medical boards. These changes included dénigbe availability and affordability of medicalatpractice
insurance® the rise of consumer groups’ such as Public Gitizelealth Research; increasing media criticism of
medical board performance; major restructuringhie tlelivery of health care through Health Maintex@an
Organizations (HMOs); and reforms that simplifiée tcollection and dissemination of information aralth
care providers. State medical boards were comp#dle/olve in response to these changes in thehheate
environment. They became better funded, obtainedtgr independence in controlling their resourossie
capably staffed to investigate physician disciplimases, and began to incorporate non-physician
members.(Ameringer 1999, p. 73). As a result, atingrto the Federation of State Medical Boardsgaif
physician discipline increased eight-fold from daly 1980s to the mid-1990s (Ameringer 1999, p. 42

In an effort to contain cost increases, managed caganizations emerged as dominant players irthheate
markets. By 1995, more than 80 percent of physiciaare affiliated with managed care organizatiohs.
important consequence of this change was that gilaysi became more accountable to the third-pastgrpaof
medical services under the system’s cost-cuttigritives to limit access to medical care. Medieadisions
were routinely scrutinized and reviewed by HMOs amslrers. In particular, utilization reviews, irhieh
HMOs and insurers evaluated the necessity and pppteness of medical care, became common practice.
Concerns about the autonomy of medical decisionimgaland the reputation of the medical profession
prompted physicians and state medical boards tibecige the authority of HMOs to review medical cons.

In response, managed care organizations argueditiiaation reviews were a “business function, datiat
state insurance departments, not state medicati§osginould have authority to investigate coveraggsibns
even though state medical boards were the onlycaggemwith the expertise to investigate the qualitynedical
decisions (Ameringer, 1999, p. 117). In the natilgriallowed Murphy case, the courts decided in favor of the
Arizona State Medical Board and ruled that the éma medical board had the authority to review HMO
decisions (Ameringer, 1999, p. 118). Thus, the os&éIMOs led to a new relationship between statelioz
boards, physicians, and state medical societies. HMOs’ emphasis on cost savings measures andritasi
like” decision-making refocused the attention @ftstmedical boards, physicians and state medic#tgss on
professionalism and professional autonomy in médiegision making (Ameringer 1999). Accordinglygeth
quality of medical decisions and the reputatiorth& medical profession emerged as paramount conadrn
state medical boards.

I11. Hypotheses about regulatory enfor cement

Broadly speaking, the nature and extent of regufadaforcement will depend on the incentives tlegfutators
face, and the resources they possess. Other thiqga, the degree of enforcement will be increaginthe
resources regulators have at their disposal. Regylagencies with larger budgets or more persocaal
enforce laws more rigorously than those that areenconstrained. This prediction is shared by abties of
regulatory behavior.

Theories of regulatory behavior differ, howevenraj other dimensions. At a general level, we caiddithese
theories into principal-agent (PA) theories andebuicratic-autonomy (BA) theories. PA-theories pesit
agency relationship between politician®.(legislators), who want policies that cater to thedian voter in
their districts (because politicians are re-elatseekers), and regulators, who are utility maxémsZWeingast
and Moran 1983; McCubbins, Noll and Weingast 1989}his framework, politicians recognize that rigars
have different objectives than they do, and thay tbannot perfectly monitor regulators. Thus, poéns have
an incentive to design an optimal contract withutetprs that aligns the objectives of the regulatih their
own. There are several mechanisms through whidligi@hs can induce regulators to behave accorttirtheir
wishes. One is through control over agency bud@éts.threat of budget cuts in response to “bad’abin by
the regulator and the potential for budgetary iases in response to “good” behavior may inducelasons to
comply with politicians’ desires. Another is thrdugolitical or public oversight of the regulatorgemcy. If

* There have actually been two “crises” in medicalpractice insurance premiums, one in the early$9@nd
another in the late 1980s (Feldstein 2003). Maljpradnsurance premiums have continued to increazee
these crises; however, as a percentage of totlihreae expenditures, they have remained roughmgtant.
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politicians or members of the public (who sharatjihns’ preferences) can directly oversee théoastof the
regulator, regulators are more likely to behaver@tys that politicians prefer. In the context of neatllicensing
boards, greater political control over medical lbhudgets, and measures that increase politicabige of
medical board behavior (such as reducing the orgéiohal independence of the board from state gowent,
as well as altering medical board composition tdude more outside members) should increase trenetd
which boards enforce standards and impose diseipliimthe medical profession.

BA-theories, on the other hand, highlight the intpot role that independence from political meddlivas on
the effectiveness of regulatory enforcement (MilB00; Carpenter 2001). Scholars in this vein artnae
regulatory enforcement is likely to be more effeetif regulators are granted greater independerme f
political influence. There are several reasons witlependence may facilitate regulatory enforcemeinst,
effective enforcement of regulation may not alwhagsn every politician’s best interest. While sopwditicians
may benefit from more strict enforcement of regolat others may benefit from less strict enforceméor
instance, in the context of disciplinary actionseta by medical boards, politicians whose re-electiampaigns
receive significant contributions from organizeddictne may desire weaker regulatory enforcememedical
practice legislation. Measures that insulate reguafrom political influence therefore serve awides that
commit politicians not to intervene in the regulajorocess (Miller 2000). Second, regulatory offisja
particularly in the context of medical regulatiarg often reputation maximizing “professionals” (@nter
2001, 2004; Law 2005; Tonon 2008). As professigrthlsy may be bound by a code of ethics and atsatec
mechanism that puts “doing the right thing” abowbeo objectives. Enforcing regulation effectivelyayn
enhance their prestige and allow them to expanid bivelgets and authority. Freedom from politicdluance
may, in turn, permit them the autonomy to enforegutation more effectively. With respect to medical
licensing boards, BA-theories posit that greatetependence (organizational and budgetary) frontigalli
influence, as well as less political or public aight of medical licensing boards should resutiniore effective
enforcement. As discussed earlier, this concermpfofessional autonomy and the reputation of thelica
profession may have become especially importamt @sult of the rise of managed care and increpsbtic
scrutiny of the medical profession. Thus, BA-thesrand PA-theories generate different predictieganding
the relationship between organizational and budgetatonomy and regulatory effectiveness.

I11. Data

The data on physician discipline and medical badraracteristics come from two sources: the Federaif
State Medical Board’s (FSMB) annuabard Action Summary, which provides information on the number and
type of disciplinary actions taken by each medm@drd as well as data on the number of licensedipians
who are regulated by each board in each year fré®1-2003, and the FSMBExchange (Section 2), which
publishes information on the characteristics oheaedical board in selected years (1993, 1996, ,120E3).

Variable definitions

Our primary dependent variable is the total nundfedisciplinary actions per 1,000 licensed physisigaken
by each medical board in each year. We divide leylitensed physician population because the number
physicians regulated by each board varies sigmifigaacross boards. Total disciplinary actions édha sum

of licenses removed, licenses restricted, and @b#éons. In order to determine how board charesties affect
the nature of physician discipline, we also usenges removed per 1,000 licensed physicians, Bsens
restricted per 1,000 licensed physicians, and othisciplinary actions per 1,000 licensed physiciass
dependent variablés.

We construct a variety of variables to controlrizedical licensing board characteristics that migfitence the
degree and nature of physician discipline. PA aAdtiBeories of regulatory behavior suggest thatdiactike
the size of the medical board, the resources dlaim each board, the insider-outsider compositibeach
medical board, and the organizational and budgetadependence each board enjoys may influence
disciplinary actions. Accordingly, we collected @abn the number of board members per 1,000 licensed

®> The FSMB define these categories as follows. lafdicense: includes revocation, suspension, sdegror
mandatory retirement of license or loss of privlegfforded by that license. Restriction of liceriseludes
probation, limitation, or restriction of licenser ticensed privileges. Other disciplinary actioriscludes
modification of a physician’s license, or the pieges granted by that license, that results in ralpe or
reprimand do the physician.
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physician, the number of full time equivalent (FTEff members employed by each board per 1,0edded
doctor, as well as information on whether boarceneres are taxed by the state government to cdotrohe
resources available to each board to oversee tlicatgrofessiorf;the share of outsidé.¢. non-physician)
members on each board to control for the degresutside oversight over board behavior; and a measfir
medical board independence to proxy for the extenthich the board is organizationally independsinthe
state government. According to the Federation afeéSMedical Boards, a board is “independent” isifully
empowered to made decisions regarding physiciacipdiise without having to consult with other orgaofs
state government. Independent boards exerciseicaelhding and disciplinary powers. “Semi-indepentient
boards are subject to some oversight by some sthgr government department (for instance, depattd
health). “Advisory” boards, in contrast, exercisgaely advisory role to some central agency witbiate
government. Finally we constructed a binary vagahht indicates whether the board receives funfilorg the
state government. This variable measures the baggeontrol that legislators may have over the Bdar

Because we only have data on board characterfstickour years, our panel consists of four crossieas
representing medical board actions and board cteaistics in 1993, 1996, 1999 and 2003. Fourteatesthave
separate medical boards to regulate MD physiciam$ BO (osteopathic) physicians; in the remaining
jurisdictions, the same medical licensing boardil&igs both types of physicians. Accordingly, thenber of
medical boards in our sample (65) exceeds the numibstates plus the District of Columbia (51). Die
missing observations, we do not have a balanceel pan

Evolution of medical board characteristics, 1993-2003

Since our identification strategy exploits withindrd variation to estimate the effects of boardrattaristics

on rates of physician discipline, we present datahe distribution of board characteristics by yeaillustrate
how these characteristics evolve over the sampiegeTable 1 displays data on medical board inddpace
from 1993-2003. The columns in the table reportrthmber of medical boards that fall into each caitgdgn a
given year. While the number of purely advisory fdosaremains the same between 1993 and 2003, there i
some movement between the independent categorysemitindependent category, albeit with no apparent
trend towards greater or lesser autonomy. Uporecliospection of the data, we found that no boaritched
from one category to another more than once, aadfdbr advisory boards were the same throughoust thi
period. Accordingly, identification of the effectd board independence on physician discipline cofmes
boards that switch between independent and seraperntient status.

Information on the changing distribution of boardesper 1,000 licensed physicians and FTE stafflp@d0
licensed doctors are shown in tables 2 and 3. Qeasores of board size and board staff can chaniger ei
because the number of board members or staff changdecause the number of physicians regulatetidy
board changes. While the distribution of board see 1,000 doctors appears to be relatively sthbteveen
1993 and 2003, there is a trend towards more p&fflL,000 doctors: during this period the numbebadrds
with fewer than one FTE staff member per 1,000 iigss declined from 14 to 6 while the number oétuts
with more than four FTE staff per 1,000 physiciamgeased from 8 to 13. The resources availabladdical
boards, in terms of personnel, have therefore edgrin

Table 4 presents information on the budgetary statumedical boards. Two trends are apparent frostable.
First, there is a dramatic decline in the numbebadrds that receive state funds. Between 1993286048, the
number of medical boards that received funding frtate governments fell from 19 to 11. Politicahtrol
over medical board budgets therefore seems to falesm over time. Second, the number of medicalré®a
whose revenues are taxed by the state governn@etsed from 13 to 22. These two trends are alselated.
As shown in Table 6, the correlation coefficientvioemen the two dummy variables is -0.27, which iatks that
boards that receive state funds are less likelyetdaxed by state governments. We offer two expiams for
this correlation. The first is that political cooltrover board budgets can be exercised either bgidizing

® The FMBSExchange does include some data on medical board budgeferiunately, there were too many
missing observations for us to use this data.

" The FMBSExchange also reports information on how board memberssalected, whether boards were
bifurcated by role, the length of board membergmie how frequently the boards meet, and other
characteristics. We did not collect data on thesaracteristics because they did not vary over tifrtee
inclusion of board-specific fixed effects contréts the effect of these time invariant board chaedstics on
physician discipline.
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board expenditures or by imposing taxes on boavémges. The negative correlation between these two
variables may be due to the fact that they are tgutes mechanisms for exercising political contmler
regulators. A second, and, in our view, more likekplanation is that the decline in the number ofrds
receiving state funding and the increase in thebernof boards that are taxed are driven by statel-ligscal
needs. In response to growing fiscal imbalanceste sovernments respond by reducing expenditures on
medical boardsi. requiring boards to be self-funded) and by expamdhe tax base in search of greater
revenues i(e. imposing taxes on medical board revenues). Theskerlying fiscal trends are presumably
uncorrelated with factors that influence trendpliysician quality.

Table 5 reports information on the distributiontieé share of outside (non-physician) membershipedical
licensing boards. An inspection of this table rdsghree important facts. First, no board had aonitgj of
outside member$Second, for the overwhelming majority of board® share of outside membership ranges
between 10 and 30 percent. Third, the number ofdsoaith no outside members fell from 6 in 1992t
2003. Accordingly, there seems to be a trend toygegdter outside participation on medical licengiongrds.

Does variation in board characteristics permit causal inferences?

In order to make causal inferences about the oelshiip between board characteristics and physdaigaipline,
we need to establish that board characteristicex@genous with respect to other factors that mighience
the quality of physicians and the demand for phgsicdiscipline across jurisdictions. While board
characteristics are clearly not randomly distriblueross jurisdictions, our belief is that thesarahteristics are
sufficiently exogenous so as to allow us to makgsahinferences from this variation. Two piecegwatience
support this perspective. First, as shown in T&hlkcensing board characteristics are only weakiyrelated
with each other across jurisdictions. While theesif the board is well correlated with the numbiefud time
equivalent staff (correlation coefficient of 0.64nd, as noted earlier, boards that receive stiaidirig are also
less likely to be taxed by state governments (tatios coefficient of -0.27), none of the other @weristics is
highly correlated with any of the others, in eitheermositive or negative direction. If, for instand®ard
characteristics that are associated with greathtigad control and oversight over board behavicres highly
correlated with each other, we might be concerhatl$ome omitted factor might be at play that walgb be
correlated with rates of physician discipline. Thaet that few of these characteristics have anyifsognt
correlation with each other provides some evidendavor of the view that the distribution of chararistics is
exogenous, at least with respect to underlyingepegices for physician discipline.

Second, we did not find any systematic relationst@among factors that might be correlated with ckarig
physician discipline within a given jurisdiction&amedical board characteristics. In order to rule reverse-
causality, we analyzed whether lagged changest@s i@t physician discipline give rise to changesnigdical
board structure. In these models, we also includdter variables to proxy for changes in health care
environment as well as other changes in politieaitisnent or tastes within a jurisdiction that migtfluence
the demand for physician discipline. These contasiables include: changes in the Medicaid managed
share in each state, changes in real per capitsomar income at the state level, changes in thte sta
government'’s share of state GDP, changes in thedDeatic vote share in the nearest Presidentiatiefecand

an indicator variable that equals 1 if the goverabthe state is a Democrat and O otherwise. Orditeast
squares regression estimates of the effects o tveesables on each licensing board characteastidisplayed

in Table 7. While there is some evidence that st#tat experience faster per capita income growtre ta
smaller share of outsiders on the board, none efother variables has a statistically significaationship
with any of the board characteristics. Board charétics do not respond to past changes in stai-|
Medicaid managed cares shares, to past changatem af physician discipline, nor to changes inanous
measures of political sentiment or state-leveleshat might also be correlated with increasedgency of
regulatory enforcemeritAccordingly, we are quite confident that our eriggit analysis of the effects of board
characteristics on physician discipline will yieddlid causal inferences.

8 If medical board disciplinary decisions are madelar a simple majority rule, then our data set wdave
insufficient variation along this dimension for iasassess whether outside membership influencesxteat of
physician discipline. While we do not have spediffiformation on the decision rules used by medicelrds to
make decisions, our understanding is that nearioniignis usually required, which implies that oulsis may
have real influence on board decisions, even if Hre a minority.

° We also included state-level information on thevgh rates of medical malpractice premiums betwk@9i
and 2001 in an unreported analysis, and found goifgiant correlations between premium growth read
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IV. Empirical analysis

Our baseline regression for estimating the efféctnedical board characteristics on the extent ofsftian
discipline is as follows:

Yis=a+ Rgf+ Xgy + Te + Bi + &g

whereyy is the number of disciplinary actions per 1,00@tdrs taken by boardin states in yeart; Rg is a
vector of the characteristics of boardbcated in states in yeart; X4 is a vector of time varying state-level
control variables T, andB; are year and board fixed-effects, respectivelyl &nis an error term. Since this
regression framework includes fixed-effects atlibard and year level, identification of the effestamedical
board characteristics on rates of physician dise@ptome from within-board changes in board charéstics
over time. In other words, we estimate the effé@ given board characteristic on rates of physidcipline
by comparing changes in rates of discipline ackhmsrds that experience a change in that charaatengh
boards that do not experience changes in that desistic. The coefficient estimates representedhieyvector
p are therefore estimates of the effects of boardacheristics on rates of physician discipline. Tigusion of
board and year fixed-effects allow us to contraltfme-invariant, jurisdiction-specific factors thaight affect
rates of physician discipline, as well as natiodeniactors that influence rates of physician digoip

We estimate this regression equation by ordinaagtlsquares using four different dependent vaatidal
disciplinary actions per 1,000 doctors, number ioérises removed per 1,000 doctors, number of l&sens
restricted per 1,000 doctors, and other actionsl#¥0 doctors. The board characteristigg)(that we control
for measure: (i) the resources available to thedtaenforce physician discipline (number of boarembers
per 1,000 licensed physician, the number of fulletiequivalent staff members employed by each bperd
1,000 licensed doctors, and an indicator variabé equals 1 if the board’s revenues are taxechbystate
government and O otherwise); (ii) the organizati@mal budgetary autonomy enjoyed by the boardr{dicator
that equals 1 if the board is classified as inddpahand 0 otherwis&;and another indicator variable that
equals 1 if the board receives state governmendifignand O otherwise); and (iii) the degree of migs
oversight of the board (share of board membersavbaot physicians).

Both the PA and BA hypotheses indicate that grebtsrd resources should increase rates of physician
discipline, but these two hypotheses have differpredictions regarding the effects of budgetary and
organizational autonomy, and the degree of outsigesight on the extent of physician discipline. i\lihe

PA hypothesis argues that boards that enjoy ledgdiary and organizational autonomy and that dogestuto
greater oversight should regulate the medical gead@ more strictly, the BA hypothesis argues thposite.
Finally, X¢ includes a number of variables that capture spésific, time varying factors that may influence
the extent of physician discipline within each sté@board reporting requirements and the Medicaidaged
care share in each state, real per capita persmwhe, state government spending as a sharetefGiaP, a
Democratic governor indicator variable, and thersha the popular vote that was Democratic in tearast
presidential election). We included Medicaid marmhgare share as a proxy for the growth of manageel &t
the state level in order to control for the possilnifluence of changes in the health care envirariroa board
characteristics' Data on the managed care share are taken fronieGurd Fahr (2005). The board reporting
requirements variable—a simple index that equadsrihmber of organizations that must report viotaito

changes in medical board structure during this .tiilile the growth of medical malpractice premiumay
have contributed to rising rates of physician giboe by medical boards (as has been suggestechdy t
literature we surveyed earlier on the evolutiomm@fdical boards), they do not appear to have haeffant on
board structureper se, at least during the period under analysis. Failto control directly for medical
malpractice premiums therefore should not bias esiimates of the effects of board structure on iclars
discipline, although it may reduce the fit of ouodel if concerns about medical malpractice inducediical
boards, in general, to discipline doctors more fcilye

10 Because identification of the effect of board ipeledence comes entirely from switches between semi-
independent and independent boards, we use a hiagaple to measure the effect of organizationéb@aomy.

" The Medicaid managed care share is admittedlymaeifect proxy for the overall penetration of maethg
care at the state level. Unfortunately, we wereblmdo locate state-level data on overall managae c
penetration rates for the earliest years of oupdam

M. LAW & Z. HANSEN in JOURNAL OF HEALTH POLITICS, POLICY & LAW (2010) 7



This is an author-produced, peer-reviewed versfahis article. The final, definitive version dfis document can be found online at
Journal of Health Politics, Policy & Law, publishiey Duke University Press. Copyright restrictionasynapply. doi:
10.1215/0361687-200¢-041

medical boards—controls for 1990s reforms to mabertts more accountable to the pubfidhe remaining
variables control for state-level factors that nighfluence the level of regulatory stringency. Ddstive
statistics for key regression variables are shaowhable 8.

For each of the four dependent variables, we estificair regression models. The first is simply alpd OLS
regression that omits the year and board fixedceffelhe second includes year effects but not be#atts.
The third includes board fixed effects but no yieed effects. The fourth (the regression equatisplayed
above) includes both year and board effects. Tétent@del is our preferred specification as it aBavg to make
more compelling casual inferences by controlling doobserved heterogeneity across boards and ower t
Nevertheless, it is informative to compare thesémedes with those obtained using less structured
specifications. First, the inclusion of year andatabfixed effects consumes degrees of freedons. ossible
that the statistical significance of some variabtesy therefore disappear when fixed effects arkuded, not
because they are unimportant, but rather, bechese &re not enough observations to identify agceffThis is
a particular concern since the number of yearsudedd in our panel is small. Second, by comparirsylte
obtained with and without fixed effects, we can sd®ther the failure to control for unobserved rageneity
significantly biases our findings.

Regression results

Table 9 presents the regression results obtaineghwital disciplinary actions per 1,000 physiciamghe
dependent variable. In Tables 9 through 12 eadmmolrepresents a separate regression. Column ¢ssie
pooled regression results. The regression displayadlumn (2) includes year fixed effect while tresults
shown in column (3) include only board fixed effea€olumn (4) shows the estimates obtained whenarh
board fixed effects are included. In each regresditere is a positive and statistically significaglationship
between medical board organizational independendddaal disciplinary actions. As shown in colund, the
number of disciplinary actions per 1,000 doctorcreéases by 1.66 when medical boards become
organizationally independent. This is an econoryicsignificant magnitude, representing an increa€3.5
percent above the sample mean. The regressionswagest that board resources influence the etdamhich
medical boards discipline doctors. The number @rdanembers per 1,000 doctors and/or the numbérlof
time equivalent staff members per 1,000 doctors ahg®sitive and significant impact on total disiripty
actions per 1,000 doctors. Both of these effeatsadso economically significant. According to trstimates
shown in column (4), a one unit increase in the nemnof board members per 1000 doctors increasemtile
number of disciplinary actions per 1000 doctorslby4 (14 percent above the sample mean) while auoite
increase in the number of full time equivalent fstadr 1,000 doctors raises the total number ofiplisary
actions per 1,000 doctors by 0.28 (4 percent alibeesample mean). The coefficient estimates fosethe
variables reported in column (4) are also largeadth size and significance. Finally, none of tlieeo board
characteristic controls has a statistically siguifit effect on total disciplinary actions, regasdl®f whether
fixed effects are included. The lack of statistisgynificance found for most of our board chardstis
covariates is therefore not attributable to a rédncn degrees of freedom brought about by théusion of
board and year fixed effects. We also do not firdatistically significant effect of the Medicaidamaged care
share on disciplinary actioidReporting requirements are marginally significantegressions (1) and (2), but
this effect disappears when board fixed effectsranieided.

Tables 10, 11 and 12 display comparable regressguits obtained using licenses removed per 1,006k,
licenses restricted per 1,000 doctors, and ottsgifglinary actions per 1,000 doctors (respectival/fiependent
variables. Glancing across the tables revealsalf@nfing pattern of results. First, at least oneam@e of board
resources (either the number of board members &0 Idoctors or the number of full time equivaletaff
members per 1,000 doctors) generally has a positidestatistically significant effect on physicidiscipline.
Larger and more statistically significant positafects of board resources are found when both edrhoard

12 The Federation of State Medical Board categorthese organizations into sixteen different groufise
value of this index therefore ranges from 0 toTltese data are taken from the semi-annual F&tiBange.

13 The statistical insignificance of the managed aamgable does not necessarily suggest, contratpabthe
growth of managed care did not contribute to rigiaigs of physician discipline in general. Ratlitesuggests
that cross-state variation in the growth of managgeé did not contributed to differences in physiciliscipline
across jurisdictions. Additionally, it is possititeat managed care reforms and other changes inethieh care
environment (rising malpractice premiums and inseglascrutiny of the medical profession) may haveaaly
induced medical boards to discipline doctors mareftlly by the time our data set begins.
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fixed effects are included. Second, organizaticeaionomy has a significant impact on some but fiot a
measures of physician discipline. Board organinati@utonomy is positive and statistically sigrafit when
licenses restricted per 1,000 doctors is the degm@nehariable, but is not significant when the remag two
measures of physician discipline are used. Thitlieroboard characteristics do not generally hasigmificant
effect on any measure of physician discipline. Beathat receive funds from the state governmenhato
discipline physicians more or less frequently thaards that enjoy greater budgetary autonomy. Aaiditly,
boards that are taxed by state government do soiptine doctors differently than those that aretaged. The
degree of outside influence within the board alsesdnot generally have a statistically significaationship
with different measures of physician discipline nione of the year and board fixed effect regressdisplayed
in Tables 9-12 is the coefficient on the share aisile members on the board statistically significd his
result is at odds with Dolan and Urban (1983), wiging data from 1960-1977, find that greater nbysgian
participation on medical boards increases the #aqy with which physicians are disciplin€dAccordingly, it
would appear that outside oversight and greatetigadlcontrol over medical board budgets are rssioaiated
with more frequent rates of physician discipline.

Taken as a whole, our regression results suggedoowing broad conclusions. First, overall resms are a
key determinant of the extent to which medical Headiscipline doctors. Regardless of which measire
physician discipline used, larger medical board$ lamards with more staff discipline doctors moegfrently.
This finding is consistent with both theories ofutatory enforcement behavior, which predict theg degree
of enforcement should be increasing in the ressutoenmanded by regulators.

Second, our results provide stronger support foeducratic autonomy theories of regulatory behatrian for
principal agent theories. There is some evidened thore independent boards discipline doctors more
frequently, at least for some measures of physidianipline. On the other hand, boards that argestitio
greater outside participation, or greater politicahtrol over their budgets, do not discipline @dostmore
frequently. The failure to find evidence in favdrtbe principal agent view may reflect the facttttaring the
1990s, changes in the health care environmientthe rise of HMOs and increased public scrutinyheélth
care providers) compelled all medical boards tob®e more accountable to the public. In this settgrgater
political control or political oversight may notveresulted in stricter physician discipline beeaphysician
regulators already had a strong incentive to pgilogsician conduct.

Third, our results may shed some light on the isfuegulatory capture. Among regulation scholdéris, often
argued that medical licensing boards, because ahegenerally physician-dominated, can be capthyethe
medical profession and operated in ways that irsergdaysicians’ welfare at the expense of the puliapture
of the medical board by the medical profession mmnifest itself as reluctance on the part of phssic
dominated boards to discipline doctors. One testahplication of the capture theory is that boattust are
more physician-dominated should discipline doctess frequently. Another is that boards that areemo
organizationally and financially independent shadiltipline doctors less frequently. The coeffitiestimates
displayed in Tables 9 through 12 do not suppordahe/potheses. Our preferred estimates suggeshéhahare
of outside membership on the board has no statilstisignificant effect on the degree of physiciacipline,
regardless of which measure of physician disciplieeuse. Additionally, boards that receive statedlfudo not
discipline physicians more frequently. Indeed, tFearganizational autonomy, as noted earlier sgoeiated
with higher, not lower, rates of physician disaigli Again, this result is consistent with our poend discussion
of how fundamental changes in health care marktsteed the role of state medical boards. While managed
care variable does not have a statistically sigaift effect on rates of physician discipline, thelgative
evidence indicates that concerns about professautahomy, physician competence, and the reputafidhe

14 There are several reasons why Dolan and Urbantinfys are different from ours. First, their anays
focuses on a much earlier time period. Dolan andabruse data from organized medicine’s “golden”aae,
period when physicians and medical boards were nuiittle public scrutiny. In contrast, our data drem a
later period, when changes in the health care enwient had forced medical boards and the medicé¢gsion
to become more accountable. Second, Dolan and Urbaia different dependent variable to measureighgs
discipline. Third, they use a different and somewhabitrarily constructed measure of non-physician
participation on medical boards. Finally, becaus®ytdo not use fixed-effects, their identificatistnategy is
different. In regressions presented in first twéuoms of Table 12, we find positive and statisticaignificant
effect of greater non-physician participation oa #xtent of physicians received other disciplireeiions when
board fixed effects are not included. Accordinghart of the difference may be attributable to dufai to
control for unobserved heterogeneity at the boavdll
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medical profession became important to medical doduring the 1990s. The evidence accumulated stgjge
that these implications of the capture theory may bre well supported during this period, largelycdngse
changes in the health care environment forced rakdimards to become more accountable in geferal.

Robustness checks

We undertook a number of robustness checks tofiigeds the sensitivity of our findings. First, we-estimated
the board and year fixed-effect regressions inalgdioard specific trend terms. While the inclusidrboard
fixed effects controls for unobserved heterogendigt is constant within a board, it does not aotdor
unobserved heterogeneity that may be changing wahiboard over time. Accordingly, it is possiblattithe
significant effects that we observe in our regmssi are being driven by time-varying, unobserved
heterogeneity within medical boards. One reasonaf@hostic way to control for this possibility is itclude
board-specific trend terms. As shown in Table 13jnailar pattern of results is found when boardesfpe
trends are included. Board organizational indepeogléhas a positive and significant effect on thoeéour
measures of physician discipline, as does boarml sihile the remaining board characteristic vagabare
statistically insignificant. Accordingly, it wouldppear that our results are robust to the inclusiohoard-
specific trend terms.

Second, we re-estimated the regressions usinggedagalue of each measure of physician disciplmeha
dependent variable. If the earlier regressionseatlyr identify the effect of current board charaistics on
contemporaneous rates of physician discipline,etitrboard characteristics should not affect passraf
physician discipline. Estimating the regressionsgigast rates of physician discipline as the ddpeh
variable allow us to rule out the possibility thia¢re is some trend that is driving both board att@ristics and
physician discipline. In none of these regressiares the coefficients on the board characteristasables
statistically significant, which help establish thée have correctly identified the effect of boatthracteristics
on rates of physician discipline.

Third, we incorporated non-linearity in the effeofsboard size and/or board staff by including sqdaerms
for each of these variables. We included these geton allow for economies of scale in enforcement.
Qualitatively similar results were found when thasleitional variables were included.

Fourth, we re-estimated the regressions incorpwatifirst order serially correlated error struetghR(1)) in a
Prais-Winsten regression framework. The signs aatistcal significance levels of the independeatiables
are robust to the inclusion of AR(1) error termsc@érdingly, our findings are not driven by the dad to
account for serial correlation.

Fifth, we estimated the regressions using negdtimemial regression techniques. In this framewdHe

dependent variable is the number of disciplinatjoas of a given type (rather than the number e€igiinary

actions per 1,000 physicians) and we control diydot total physician population as a regressdre Figns and
significance levels of the right-hand-side variabdere similar in these regressions. Total discgrlnactions
and the number of licenses removed are positivebted to board organizational independence. Aatuitly,

all forms of physician discipline are increasingbioard size and/or board staff. Accordingly, omdfhgs are
robust to this alternative estimation strategyadidition, we re-estimated each of our regressieiggunatural
logarithmic transformations of the dependent vdeisland found qualitatively similar results.

Finally, we restricted the sample by eliminating ledensing boards that only regulate DO physiciaD©

licensing boards, because they regulate a smallebar of physicians, may behave differently thahept
licensing boards. Including DO licensing boardshe sample may therefore introduce measurement o
biases our results. Again, we obtained qualitagiwdilar results when these boards were excludech the
sample. Based on all these robustness check readt@re confident that our results correctly idfgnthe

effects of board structure on physician discipline.

15 Capture may still manifest itself, however, in essively strict control over entry into the medipedfession.
This is evidenced, for instance, by the continueldiatance of the medical profession to recognizeido
credentials. Additionally, it is possible that oagt resulted in low rates of physician disciplime garlier
decades, when organized medicine was under faplddi scrutiny.
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V. Conclusion and Discussion

In this study we take advantage of variation in¢haracteristics of medical boards across the dritates to
determine the effects of board characteristicsatasrof physician discipline. This analysis allawgsto shed
some light on the empirical determinants of regulatbehavior and provides a test of different hjyeses
about how regulators behavior in response to diffeconstraints and incentives.

Our basic findings are threefold. First, the oJeralsources available to the regulator are a keyofa
determining the degree of physician discipline isgmb by licensing boards. Larger medical licensingrts
and boards with more staff support discipline doctmore frequently. Second, organizational autonénom

political influence also affects physician disaigi Licensing boards that are organizationally jpeaelent from
state government discipline physicians more fretjyeithis finding is supportive of bureaucratic ambmy

theories of regulatory behavior, which argue tliaedom from political influence plays an importaoke in

helping regulators enforce regulation more effegyivFinally, other factors such as how boardsfaneed and
board composition do not affect rates of physiaiistipline. Taken together, these findings providetial

support for the bureaucratic autonomy approachtterstanding regulatory behavior.

Our results are broadly consistent with the vieat tthanges in health care markets during the 1888<1990s
have refocused the objectives of medical boardgsiplans, and state medical societies. From theD495
through late 1970s, when the medical professiooyenj its “golden age” of power and prestige, theas little
incentive for medical boards to discipline physicieonduct. Accordingly, rates of physician discipliwere
low, and boards were primarily concerned with lingt entry into the medical profession and curtgilin
competition from other health care provideegy( chiropractors). However, as a result of the aéenanaged
care, increased public scrutiny and skepticismhef medical profession, the growth of medical maljca
suits, and other fundamental changes in the health environment, medical boardsd physician groups
became more concerned with protecting the reputaifothe medical profession and the quality of roadi
decisions. Accordingly, the medical establishmentnfl it in its own self-interest to monitor doctarere
carefully. Rates of physician discipline by medibakrds therefore rose dramatically, especially rmgnmore
independent boards and boards with greater resourcepolice physician conduct. From a public policy
perspective, these findings suggest that reforras iticrease the degree of political or public oigts of
medical board decisions may not result in striategulatory enforcement of physician conduct. In an
environment where the quality of medical decisi@ander intense scrutiny from patients, insurangl other
health care providers, self-regulating professilikes medicine already have a strong incentive tbicpatheir
own members.
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Table 1. Medical board independence, 1993-2003.

1993 1996 1999 2003
Number of 45 48 44 46
“independent” boards
Number of “semi- 14 13 17 15
independent” boards
Number of “advisory” 4 4 4 4
boards
Total number of boards 63 65 65 65

Source: See text.

Table 2: Board size per 1,000 licensed physicians, 1993-2003

1993 1996 1999 2003
Number of boards for which 5 6 6 8
size < 0.5
Number of boards for which 11 10 9 8
0.5<size<1
Number of boards for which 9 7 12 9
l1<size<15
Number of boards for which 7 9 7 7
1.5<size<?2
Number of boards for which 12 10 11 11
2<size<4
Number of boards for which 7 7 5 6
4 <size<6
Number of boards for which 11 14 14 12
size > 6
Total number of boards 62 63 64 61

Source: See text. Calculations by authors.
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Table 3. Full time equivalent (FTE) staff per 1,000 licensed physicians, 1993-2003.

1993 1996 1999 2003
Number of boards for which 14 6 11 6
FTE<1
Number of boards for which 12 20 12 11
1<FTE<?2
Number of boards for which 18 15 15 13
2<FTE<3
Number of boards for which 7 6 11 9
3<FTE <4
Number of boards for which 8 12 12 13
FTE >4
Total number of boards 59 59 61 52

Source: See text. Calculations by authors.

Table 4. Budgetary status of medical boards, 1993-2003

1993 1996 1999 2003
Budgetary
autonomy?
Boards that receive 19 15 12 11
state funds (Yes = 1)
Boards that are self- 46 50 53 54
funded (No = 0)
Total 65 65 65 65

State gov't taxes

board revenues?
Boards that are taxed 13 18 24 22
by state gov't (Yes = 1)

Boards that are not 52 47 41 43
taxed (No = 0)

Total 65 65 65 65

Source: See text.
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Table 5. Share of outside membership on medical licensing boards, 1993-2003.

1993 1996 1999 2003
Number of boards for 6 4 3 2
which share = 0.
Number of boards for 3 5 4 3
which 0 < share 0.1
Number of boards for 26 21 21 21
which 0.1 < sharg 0.2
Number of boards for 20 23 24 21
which 0.2 < share 0.3
Number of boards for 7 11 11 14
which 0.3 < share 0.4
Number of boards for 1 1 2 4
which 0.4 < shareg 0.5
Number of boards for 0 0 0 0
which share > 0.5
Total number of boards 63 65 65 65

Source: See text. Calculations by authors.
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Table 6. Correlations among board characteristics

Board Board Full time  Share of Board Board is
independence members equivalent outside receives taxed by
per 1,000 staff per members state gov't state
doctors 1,000 on board funding gov't
doctors

Board 1.0
independence

Board -0.11 1.0
members per
1,000 doctors

Full time -0.09 0.64 1.0
equivalent

staff per

1,000 doctors

Share of 0.01 0.17 -0.11 1.0
outside

members on

board

Board -0.18 -0.01 0.11 0.03 1.0
receives state
gov't funding

Board is 0.05 0.05 0.00 0.08 -0.27 1.0
taxed by state
gov't

Source: See text. Calculations by authors.
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Table 7. Correlates of board characteristics

1) (2) (3) (4) (5) (6)
Board Board Fulltime Share of Board Board is
independence members equivalent outside  receives taxed by
per staff per members state gov't state gov't

1,000 1,000 onboard funding
doctors  doctors

A(Total -0.028 -3.10 -2.94 0.01 0.02 0.01
disciplinary (0.04) (2.39) (2.29) (0.01) (0.03) (0.04)
actions per

1,000

doctors)

A(Real per 0.47 -6.47 9.75 -0.73** -0.30 1.38
capita (1.44) (35.78)  (33.28) (0.34) (1.51) (1.82)
income)

A(State gov't -0.90 17.26 13.10 -0.19 -0.07 3.16
spending (0.59) (A7.24) (19.19) (0.24) (0.64) (0.95)
share of state

GDP)

A(Managed -0.001 2.07 0.06 -0.04 0.01 -0.13
care share) (0.08) (2.67) (0.06) (0.03) (0.09) (0.12)
A(Democratic -0.27 3.12 -4.57 -0.03 -0.13 0.42
vote share) (0.18) (5.87) (6.62) (0.06) (0.23) (0.29)
Democratic -0.03 -2.74 -2.11 0.01 -0.03 0.09
governor (0.05) (1.90) (1.61) (0.01) (0.04) (0.05)
indicator

N 239 236 229 239 239 239

Notes: Each column represents a separate regression. Statexbdayear fixed effects are
included. Robust standard errors are reported in parentheses. * dgabstisal significance
at the 10 percent level.
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Table 8. Descriptive statistics

Variable Mean N
(standard deviation)

Total disciplinary actions 7.05 248

per 1,000 doctors (5.90)

Licenses removed per 1,000 2.85 248

doctors (2.58)

Licenses restricted per 2.24 248

1,000 doctors (2.63)

Other disciplinary actions 1.95 248

per 1,000 doctors (2.39)

Board independence 0.70 258

(independent = 1) (0.46)

Board members per 1,000 5.83 250

doctors (14.53)

Full time equivalent staff 4.59 231

per 1,000 doctors (13.16)

Share of outside members 0.22 258

on board (0.112)

Board receives funding 0.22 260

from state gov't (0.42)

(yes=1,n0=0)

Board is taxed by state 0.30 260

gov't (0.46)

(yes=1,n0=0)

Managed care share 0.46 260
(0.31)

Board reporting 7.48 252

requirements (3.99)

(index from 0O to 16)

Sources: See text.
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Table 9. Effects of medical board characteristics on total pliisary actions per 1,000
physicians

(1) (2) 3) (4)
Pooled OLS  Year FE only Board FE only Year and Board
FE
Board 1.86*** 1.71** 2.00* 1.66*
independence (0.71) (0.71) (1.06) (0.90)
Board members 0.24* 0.24 1.10** 1.14%**
per 1,000 (0.14) (0.15) (0.40) (0.36)
doctors
FTE per 1,000 0.11** 0.11** 0.26 0.28*
doctors (0.05) (0.05) (0.18) (0.16)
Share of 0.48 3.01 5.45 4.96
outside (3.06) (3.51) (5.78) (5.56)
members on
board
Board received -0.13 -0.03 -0.48 -0.06
gov't funding (0.76) (0.78) (1.33) (1.40)
Board is taxed 1.16 1.17 -1.98 -2.13
by state (0.89) (0.89) (1.38) (1.56)
government
Reporting 0.22* 0.21* 0.01 -0.04
requirements (0.13) (0.13) (0.17) (0.19)
Managed care 1.32 0.85 0.94 -1.16
share (1.43) (1.64) (1.51) (2.77)
Year FE No Yes No Yes
Board FE No No Yes Yes
N 229 229 229 229

Notes: Each column represents a separate regression. Robust staratardre reported in
parentheses. Other state-level covariates include real perswmoahe per capita, state
government spending as a share of state GDP, Democratic govetitatan variable, and
the Democratic vote share in the nearest presidential electinarid *** denote statistical
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.
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Table 10. Effects of medical board characteristics on numberenisks removed per 1,000
physicians

(1) (2) 3) (4)
Pooled OLS  Year FE only Board FE only Year and Board
FE
Board 0.60* 0.40 0.67 0.52
independence (0.34) (0.36) (0.52) (0.54)
Board members 0.12* 0.11 0.30** 0.33***
per 1,000 (0.07) (0.07) (0.12) (0.12)
doctors
FTE per 1,000 0.05* 0.05* 0.04 0.05
doctors (0.03) (0.03) (0.06) (0.06)
Share of -0.43 -0.06 1.48 1.27
outside (1.34) (1.38) (2.53) (2.26)
members on
board
Board received 0.11 0.25 -0.76 -0.51
gov't funding (0.42) (0.43) (0.68) (0.72)
Board is taxed -0.27 -0.31 -0.97 -1.05
by state (0.37) (0.37) (0.69) (0.78)
government
Reporting 0.08 0.07 0.03 -0.001
requirements (0.05) (0.05) (0.07) (0.76)
Managed care 0.53 -0.14 0.51 -0.66
share (0.64) (0.68) (0.69) (0.77)
Year FE No Yes No Yes
Board FE No No Yes Yes
N 229 229 229 229

Notes: Each column represents a separate regression. Robust staratardre reported in
parentheses. Other state-level covariates include real perswmoahe per capita, state
government spending as a share of state GDP, Democratic govetitatan variable, and
the Democratic vote share in the nearest presidential electinarid *** denote statistical
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.
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Table 11. Effects of medical board characteristics on the numbdereates restricted per
1,000 physicians

1) (2) 3) (4)
Pooled OLS  Year FE only Board FE only Year and Board
FE
Board 0.82%** 0.95%** 0.93** 0.81**
independence (0.28) (0.29) (0.37) (0.37)
Board members 0.10 0.10 0.37** 0.38**
per 1,000 (0.07) (0.07) (0.18) (0.17)
doctors
FTE per 1,000 0.03 0.03 0.07 0.09
doctors (0.02) (0.02) (0.08) (0.07)
Share of -0.83 -1.09 1.08 0.96
outside (1.34) (1.36) (1.94) (1.96)
members on
board
Board received -0.26 -0.33 -0.38 -0.27
gov't funding (0.34) (0.34) (0.52) (0.54)
Board is taxed 0.62 0.67 -0.84 -0.94
by state (0.42) (0.42) (0.61) (0.69)
government
Reporting 0.07 0.07 0.08 0.05
requirements (0.06) (0.06) (0.07) (0.07)
Managed care 0.79 1.17* 0.37 -0.29
share (0.61) (0.07) (0.65) (0.74)
Year FE No Yes No Yes
Board FE No No Yes Yes
N 229 229 229 229

Notes: Each column represents a separate regression. Robust staratardre reported in
parentheses. Other state-level covariates include real perswmoahe per capita, state
government spending as a share of state GDP, Democratic govetitatan variable, and
the Democratic vote share in the nearest presidential electinarid *** denote statistical
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.
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Table 12. Effects of medical board characteristics on otherptirsmy actions per 1,000
physicians

1) (2) 3) (4)
Pooled OLS  Year FE only Board FE only Year and Board
FE
Board 0.43 0.34 0.40 0.32
independence (0.32) (0.32) (0.46) (0.46)
Board members 0.03 0.03 0.43** 0.43**
per 1,000 (0.03) (0.03) (0.21) (0.22)
doctors
FTE per 1,000 0.03 0.03 0.14* 0.15*
doctors (0.02) (0.02) (0.08) (0.08)
Share of 1.72 1.87 2.89 2.74
outside (1.14) (1.22) (2.54) (2.59)
members on
board
Board received 0.01 0.05 0.65 0.72
gov't funding (0.36) (0.37) (0.48) (0.52)
Board is taxed -0.81** -0.81** -0.20 -0.16
by state (0.40) (0.40) (0.34) (0.34)
government
Reporting 0.07 0.07 -0.09 -0.09
requirements (0.05) (0.05) (0.07) (0.07)
Managed care -0.02 -0.21 -0.05 -0.24
share (0.68) (0.91) (0.52) (0.79)
Year FE No Yes No Yes
Board FE No No Yes Yes
N 229 229 229 229

Notes: Each column represents a separate regression. Robust staratardre reported in
parentheses. Other state-level covariates include real persmoahe per capita, state
government spending as a share of state GDP, Democratic govetitatan variable, and
the Democratic vote share in the nearest presidential electitnarid *** denote statistical
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.
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Table 13. Including board specific trend terms

(1) (2) 3) (4)
Total Licenses Licenses Other
disciplinary removed per  restricted per  disciplinary
actions per 1,000 doctors 1,000 doctors actions per
1,000 doctors 1,000 doctors

Board 3.65** 1.41* 1.21* 1.02*
independence (1.67) (0.75) (0.64) (0.58)
Board members 1.64** 0.66** 0.56* 0.41
per 1,000 (0.82) (0.33) (0.32) (0.37)
doctors
Full time 2.28 0.75 0.86 0.67
equivalent staff (1.67) (0.55) (0.67) (0.52)
per 1,000
doctors
Share of 6.89 0.38 1.02 5.53
outside (9.21) (4.19) (2.80) (4.40)
members on
board
Board receives 2.02* 1.01 0.29 0.70
state gov't (1.12) (0.72) (0.48) (0.66)
funding
Board is taxed -0.73 -0.12 0.02 -0.67*
by state (1.12) (0.53) (0.44) (0.37)
government
Reporting 0.31 0.19 0.15 -0.03
requirements (0.32) (0.12) (0.13) (0.12)
Managed care 0.45 -0.23 -0.05 0.27
share (1.83) (0.79) (0.75) (0.93)
Year fixed Yes Yes Yes Yes
effects
Board fixed Yes Yes Yes Yes
effects
Board-specific Yes Yes Yes Yes
trend
N 229 229 229 229

Notes: Each column represents a separate regression. Robust staratardre reported in
parentheses. Other state-level covariates include real persmoahe per capita, state
government spending as a share of state GDP, Democratic govetitatan variable, and
the Democratic vote share in the nearest presidential electitnarid *** denote statistical
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.
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