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Abstract

While the costs of untreated mental illness are widely recognized, access to treatment is of-
ten limited. In this paper, we examine whether allowing nurse practitioners (NPs)—a class
of registered nurses with advanced degrees—to prescribe medication without physician su-
pervision or collaboration is associated with improved mental health outcomes. Exploiting
time-series variation in independent prescriptive authority for NPs, we find that broadening
prescriptive authority is associated both with improvements in self-reported mental health
and decreases in mental-health-related mortality, including suicides. These improvements
are strongest in areas that are underserved by psychiatrists, and among populations that are
traditionally underserved by mental health providers. Furthermore, we find no evidence
of crowd out; the number of prescriptions written by physicians is unchanged when NPs
can independently prescribe. Together, our results provide strong evidence that extending
prescriptive authority to NPs can both help mitigate the negative consequences of physician
shortages and extend care to disadvantaged populations.

*We thank Janet Currie, David Krol, Ilyana Kuziemko, Beth Rom-Rymer, and seminar participants at Princeton
University for useful comments and suggestions. Generous financial support from the Center for Health and
Wellbeing at Princeton University is gratefully acknowledged.



1 Introduction

Limited access to mental health care services in the United States is a major public health
concern. While one in five Americans suffers from a mental illness, nearly one third of the US
currently lives in areas that are underserved by mental health care providers (Bureau of Health
Workforce, 2016). As mental health problems tend to develop early in life and persist over the
lifecycle, the costs of not receiving treatment can be devastating. In addition to direct medical
costs, untreated mental illnesses are associated with lower human capital accumulation, worse
labor market participation and performance, and greater criminal activity (Currie and Stabile,
2006; Ettner et al., 1997; Greenberg and Rosenheck, 2008). Recent evidence demonstrates that
even increases in all-cause mortality for some groups are being driven by mental-health-related
deaths, turning the policy focus to the challenging question of what can be done to improve
population mental health (Case and Deaton, 2015).

In this paper, we examine whether allowing nurse practitioners (NPs)—registered nurses
with an advanced degree in nursing—to prescribe medication without physician supervision or
collaboration is associated with improved mental health outcomes. In doing so, we make two
key contributions. First, we show that states that broaden prescriptive authority see both im-
provements in self-reported mental health and decreases in the number of mental-health-related
deaths, including suicides. These benefits are most pronounced in low socioeconomic status
populations, and in populations residing in areas with fewer psychiatrists per capita. Second,
we show that independent prescriptive authority for NPs is not associated with a crowding out
of the services provided by physicians. Together, our results suggest that granting independent
prescriptive authority to NPs is an important policy tool which may be used to improve health
outcomes for populations with limited access to care.

Broadly speaking, there are two types of treatment for mental illness: psychotherapy and
psychotropic medication. A complementarity between the two has been well documented,
and in most cases it is recommended that a patient receive a combination of both treatments
(SAMHSA, 2015). Despite this ideal of psychotherapy in conjunction with psychotropic med-
ication, it is often much easier to find consistent access to therapy than to medication. While
all mental health professionals can offer some degree of counseling services, traditionally only
psychiatrists and other medical doctors have the legislative authority to prescribe medications.

The observed imbalance between access to psychotherapy and access to psychotropic med-
ications is greatest among already disadvantaged populations. Psychiatrists are more likely to
locate in urban and suburban areas, leaving populations in rural areas with the most limited ac-

cess to psychotropic treatment (Hartley et al., 2004). Even in areas where there are a sufficient



number of psychiatrists, access to psychotropic medications may still be limited for certain
populations. Psychiatrists are less likely than all other physician specialties to accept insurance,
with differences in acceptance rates being greatest among forms of public insurance (Bishop
et al., 2014). Conversely, NPs are more likely than physicians to locate in rural and inner-city
locations and to accept public insurance (Buerhaus et al., 2015). Granting independent prescrip-
tive authority to NPs thus has the potential both to address physician shortages and to extend
care to disadvantaged populations.

We find that extending prescriptive authority to NPs is associated with improvements in
both self-reported mental health and mental-health-related mortality. Our identification strat-
egy exploits state-level law changes that dictate the level of independence that NPs and other
Advanced Practice Registered Nurses (APRNs) have to diagnose, treat, and prescribe medica-
tions from 1990 to 2014. We use within-state variation in this scope of practice legislation to
examine how both population mental health and prescribing behaviors of physicians change
when NPs are granted independent prescriptive authority. On average, granting NPs indepen-
dent prescriptive authority is associated with a significant reduction in the number of days spent
in poor mental health (0.14 days, or 4% of the mean).

Improvements in mental health outcomes are more pronounced and more precisely esti-
mated both in areas that are underserved by psychiatrists and among already disadvantaged
populations. In particular, areas that are underserved by psychiatrists see improvements in self-
reported mental health that are at least twice as large as that of an average respondant, as well
as significant reductions in mental-health-related mortality. For days in poor mental health,
populations with low levels of education see improvements that are even greater: the average
low-education resident in a state with fewer psychiatrists per capita sees improvements that are
135% greater than the average resident in the full sample.

Despite a burgeoning literature demonstrating that NPs can safely and efficiently provide a
variety of services, including an endorsement of the skills of NPs by the Institute of Medicine,
efforts to extend prescriptive authority beyond physicians are controversial. Opponents worry
that allowing NPs to prescribe medication would put patients in danger since NPs receive fewer
years of training, are held to different legal standards, and go through a different process of li-
censing than medical doctors. Critics further note that extending prescriptive authority beyond
physicians need not expand overall use of pharmacological treatment, as the prescriptions writ-
ten by non-physician providers may simply crowd out the prescriptions previously written by
physicians. The American Medical Association (AMA), a national professional organization

representing physicians and medical students in the US, has been particularly vocal in opposing



the expansion of state-level scope of practice legislation.

Using detailed prescription data on the number of prescriptions written by physicians for
both antipsychotics and antidepressants, we examine whether extending prescriptive authority
to NPs crowds out the services provided by physicians. Again exploiting time-series variation
in scope of practice legislation, we find no evidence of crowd out. In fact, in all 18 states that
granted NPs independent prescriptive authority between 1990 and 2014, there is no statistically
significant difference between the number of prescriptions written by physicians before and
after the change in legislation.

Our results indicate that liberalizing scope of practice legislation for non-physician providers
can help mitigate the impacts of limited access to physician-provided health care. In particular,
states which are underserved by psychiatrists can grant independent prescriptive authority to
NPs to decrease the prevalence of negative mental health outcomes. The potential for such leg-
islative action remains large: as of January, 2015, only 24 states and the District of Columbia
had granted independent prescriptive authority to NPs. Noticeably, no state in the south has
yet to allow NPs to independently prescribe. Given the limited access to psychiatrists in these
states, as well as their record of poor mental health outcomes, our findings are of particular
importance for the provision of mental health care services in the southern US.

This paper proceeds as follows. In Section 2, we introduce the data. In Section 3, we
examine how self-reported mental health and mental-health-related mortality change when in-
dependent prescriptive authority is extended to NPs. Using detailed prescription data, in Section
4 we examine how the number of prescriptions for antidepressants and antipsychotics written
by physicians change when NPs are granted independent prescriptive authority. Section 5 con-

cludes.

2 Data

We use information from seven sources to document how extending prescriptive authority to
NPs affects population mental health. In particular, we combine a new dataset detailing the
prescriptive authority for NPs from 1990 to 2014 with both mental health outcomes from the US
mortality files and the Behavioral Risk Factor Surveillance System survey and prescription data
from IMS Health’s Xponent database. These data are supplemented with information on the
provision of local medical resources from the Area Resource Files, the American Community

Survey, and the US Census. Each dataset is described in detail below.



2.1 Independent Prescriptive Authority

Our first dataset documents whether NPs had the legislative authority to independently prescribe
medication in each month from 1990 to 2014 in each state and the District of Columbia. This
dataset was constructed by the authors and combines information from the The Nurse Practi-
tioner’s yearly “Annual Legislative Update,” correspondences with state nursing boards, and
readings of primary source legislation. While the language of scope of practice legislation is
particular to each state, we define independent prescriptive authority as the ability to prescribe
medication without physician collaboration or supervision. More information on the construc-
tion of this dataset can be found in the Data Appendix.

As of the start of our dataset on January 1°¢, 1990, six states and the District of Columbia had
already granted NPs statutory authority to independently prescribe medication. Between 1990
and 2014, 18 states changed their scope of practice legislation to allow NPs to prescribe without
physician involvement. The geographic and temporal variation in scope of practice legislation

is displayed in Figure 1.

Figure 1: Changes in Independent Prescriptive Authority for NPs: 1990 — 2014
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@ Gained prescriptive authority (1990-2014)
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Notes: NPs in Alaska had independent prescriptive authority before 1990, while NPs in Hawaii gained prescriptive
authority in 2010. We define a state as having independent prescriptive authority if NPs registered in the state have
the statutory authority to prescribe medications without physician collaboration or supervision.

While it is difficult to say why states decide to grant NPs independent prescriptive authority,
we believe that the timing of state-level changes in scope of practice legislation are exogenous
to population mental health. Anecdotal evidence suggests that changes in scope of practice
legislation are driven by idiosyncrasies of local politics. We find no evidence that the law
changes are driven by measures of local economic conditions or the availability of mental health

care (see Table A.17). Therefore, we believe that these law changes are exogenous to baseline
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levels and trends of mental health.

2.2 Mental Health Outcomes

We identify the impact of independent prescriptive authority for NPs on population mental
health using two complementary outcomes: self-reported days in “poor mental health” and
mental-health-related mortality. For each outcome, we consider how extending prescriptive au-
thority to NPs impacts both the local population as a whole and disadvantaged subpopulations.
As psychiatrists are unlikely to accept public insurance, populations with low levels of income
and education may not be able to make use of psychiatrist-provided care (Bishop et al., 2014).
NPs, on the other hand, are more likely than physicians to treat Medicaid recipients and other
vulnerable populations, and thus these populations may benefit more than others from changes
in scope of practice legislation (Buerhaus et al., 2015). We therefore look separately at low
socioeconomic (SES) populations to account for the fact that even when there are sufficient

psychiatrists within an area, low SES residents may find it more difficult to access existing care.

2.2.1 Mental-Health-Related Mortality

Our first measure of mental health is mental-health-related mortality at the county level from
the US Mortality Files. Here, we consider both suicides and a broader measure of “mental-
health-related deaths,” which combines suicides, deaths of unknown intent, and accidental death
categories that are closely related to mental health: those involving firearms, trains, drownings,
and poisonings (Bjorkenstam et al., 2014; Hilkevitch, 2005; Rockett et al., 2006).

Our preferred outcome is the broad measure of mental-health-related mortality for two rea-
sons. First, geographic variation in reported suicides may reflect both systematic differences in
true suicides as well as systematic differences in cause-of-death reporting. When someone dies
from an overdose of oxycodone, for example, the local coroner decides whether to label the
death as a suicide or as an accidental poisoning. Our broad measure of mental-health-related
deaths captures both causes of death, whereas “suicides” only captures the former. Second,
drug and alcohol addiction is an increasingly important category of mental health illness, and
one which would not be fully captured in suicides (Case and Deaton, 2015). Therefore, we
believe that our broad measure of mental-health-related mortality is more indicative of true
differences in mortality caused by poor mental health than suicides alone.

The mortality files contain some demographic information for the deceased individual. In
particular, the deceased’s county of residence, sex, race, age, and level of education are recorded

in the files. We use this information to determine both the total number of deaths at the county
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level as well as the number of deaths among subpopulations of interest. As the mortality files
contain no information on the deceased’s income, we use education as a proxy for socioeco-
nomic status.

While the mortality files tell us the number of people who died, they provide us with no
information on the size of the population base. When one area reports having more deaths than
another, for example, we cannot determine from the mortality files alone whether this is because
the population is larger and the death rates are the same, or whether the location experienced a
disproportionate number of deaths. To take into account the size of the relevant population, we
combine the number of deaths at the county level with linearly interpolated county-month-level

population estimates from the 1990, 2000, and 2010 Decennial Censuses.



Table 1: Summary Statistics: County-Level Mortality and Controls, 1990 - 2014

All Never Indep. Rx Ever Indep. Rx
Authority Authority

Deaths per 100,000:

Suicides 0.99 0.93 1.17

All Mental-Health-Related Causes 1.85 1.77 2.11
Independent Prescriptive Authority 0.13 0 0.61
Low Psychiatrist-to-Pop. Ratio 0.21 0.20 0.21
Total Population 1,039,476 1,173,171 550,514
Population Density (Per Sq. Mile) 2,209 2,247 729
Percent Male 0.49 0.49 0.49
Percent White 0.75 0.73 0.81
Percent Black 0.12 0.14 0.06
Percent Hispanic 0.13 0.14 0.10
Percent Unemployed 0.06 0.06 0.06
Percent Poverty 0.25 0.25 0.25
Percent 18 and Under 0.13 0.13 0.12
Percent 65 and Over 0.47 0.48 0.43
Percent HS or Less 0.28 0.29 0.27
Median Income: 1st Quintile 0.05 0.06 0.03
Median Income: 2nd Quintile 0.08 0.08 0.06
Median Income: 3rd Quintile 0.12 0.13 0.11
Median Income: 4th Quintile 0.21 0.21 0.24
Median Income: Sth Quintile 0.54 0.53 0.56
Percent College or More 0.25 0.25 0.26
Median Year Structure Built 1970 1969 1973
Medicaid Eligible per 100,000 18,724 19,347 16,447
Psychiatrists per 100,000 12 12 11
Primary Care MDs per 100,000 77 Tl 78
Rural County 0.13 0.13 0.15
Observations 925,174 640,882 284,292

Notes: Data is at the county-year level, weighted by population. “Mental-Health-Related Deaths” includes suicide,
deaths of unknown intent, and accidental deaths involving firearms, trains, and poisonings. “Ever (Never) Indepen-
dent Rx Authority” includes respondents living in states which had independent prescriptive authority for NPs at
some point (at no point) during our sample. “Independent Prescriptive Authority” and ‘“Low Psychiatrist-to-Pop.
Ratio” reflect whether counties allowed NPs independent prescriptive authority or were underserved for mental
health services in a given year. Mortality statistics are taken from the US Mortality Files, provider counts from
the the HRSA’s Area Resource Files, and all other variables from the 1990, 2000, and 2010 decennial censuses
and the 5-year pooled (2008-2012) American Community Survey (ACS). Census and ACS variables are linearly
interpolated at the county-year level.

In addition to population estimates, we also use county-level demographics from both the
census and the American Community Survey (ACS) to control for underlying differences across
counties and to identify disadvantaged subpopulations. In particular, we consider compositional
differences in gender, race, ethnicity, age, education, income, unemployment, rural/urban desig-
nation (we define rural counties as those in which over half the population was designated rural

from 1990-2010), and poverty across counties when analyzing county-level mortality. As with



total population, we linearly interpolate these subpopulation estimates at the county-month-
level between the 1990 and 2000 censuses, and either the 2010 census or the 5-year pooled
estimates from the ACS (2008-2012). As shown in Table 1, counties in states which allow
NPs to prescribe independently at some point during the sample period tend to be less densely
populated and less racially diverse. However, both the groups of states have nearly identical

employment and poverty statistics.

2.2.2 Self-Reported Mental Health

Our second outcome is the number of days in the past month that a person reports being in
poor mental health. This measure comes from the Behavioral Risk Factor Surveillance System
survey (BRFSS)—a large, annual phone survey that collects information on health-related risk
behaviors, chronic health conditions, and use of preventive services in the US. The BRFSS is
representative at the state-year level. Starting in 1993 and in most state-years during our sample

frame, respondents were asked the following question:

“Now thinking about your mental health, which includes stress, depression, and
problems with emotions, for how many days during the past 30 days was your
mental health not good?”

This question is not designed to draw a particular mental health diagnosis, but rather to indicate
whether a respondent experiences any symptoms associated with a wide range of mental health
conditions. Importantly, responses are elicited from both those with diagnosed and undiagnosed
mental illness, as respondents are not asked whether they have ever been diagnosed with a
mental illness by a doctor.

We consider as outcome variables both the number of days reported in poor mental health
and an indicator for whether the respondent reported having spent at least 21 of the past 30 days
in poor mental health. According to the Diagnostic and Statistical Manual of Mental Disorders,
5th Edition (DSM-5), to be diagnosed with a major depressive episode a patient must have ei-
ther “a depressed mood most of the day, nearly every day” or “a markedly diminished interest
or pleasure in all, or almost all, activities most of the day, nearly every day” for two consecutive
weeks. In addition to major depressive disorder, the diagnostic criteria for many mental health
conditions include a specified timeframe over which symptoms must be experienced in order
for the diagnosis to apply. Thus, we believe creating a binary variable focusing on those expe-
riencing prolonged symptoms will help identify people suffering from severe forms of mental

illness.



On average, BRFSS respondents report spending 3.33 days in the past month in poor mental
health, with 67% of respondents reporting no days in poor mental health and 6% of respondents
reporting at least 21 days in poor mental health (see Table 2). Noticeably, respondents in states
which ever had independent prescriptive authority during our sample report fewer days in poor
mental health. The BRFSS also includes information on each respondent’s sex, race, ethnicity,
age, education, income, and employment and health insurance status. These variables allow us
both to separately consider disadvantaged populations and to control for underlying differences
across respondents in our analysis. As shown in Table 2, there are limited differences in the

demographics of treatment and control states.

Table 2: Summary Statistics: Self-Reported Mental Health and Controls, 1993 - 2013

All Never Indep. Rx Ever Indep. Rx
Authority Authority

Days in Poor Mental Health:

Average 3.33 3.36 3.16

Percent 0 0.67 0.67 0.66

Percent >= 21 0.06 0.06 0.05
Independent Prescriptive Authority 0.14 0 0.75
Low Psychiatrist-to-Population Ratio 0.37 0.39 0.26
Male 0.48 0.48 0.49
White 0.71 0.70 0.78
Black 0.10 0.11 0.05
Hispanic 0.12 0.13 0.09
Employed 0.52 0.52 0.54
Health Insurance 0.84 0.84 0.86
Age: 18 to 34 0.31 0.31 0.32
Age: 35to 44 0.20 0.20 0.20
Age: 45 to 54 0.18 0.18 0.18
Age: 55 to 64 0.13 0.13 0.13
Age: 65 and Over 0.17 0.17 0.17
Education: HS or Less 0.43 0.44 0.39
Education: Some College or More 0.57 0.56 0.60
Income: 1st Quintile 0.20 0.20 0.17
Income: 2nd Quintile 0.17 0.17 0.18
Income: 3rd Quintile 0.17 0.17 0.18
Income: 4th Quintile 0.18 0.18 0.19
Income: 5th Quintile 0.14 0.14 0.15
Observations 5,670,468 3,399,048 2,271,420

Notes:Data is at the individual level, weighted using BRFSS sample weights. “Days in Poor Mental Health” was
not asked in WY in 1993, Rl in 1994, DC in 1995, 29 states in 2002, and HI in 2004. “Ever (Never) Independent
Rx Authority” includes respondents living in states which had independent prescriptive authority for NPs at some
point (at no point) during our sample. “Independent Prescriptive Authority” and “Low Psychiatrist-to-Pop. Ratio”
reflect the fraction of respondents living in a state with independent prescriptive authority or that was underserved
for mental health services in the year that he/she responded. Some categorical variables do not sum to one; the
difference reflects the percentage of missings.



The question on days in poor mental health was not asked in some state-years during our
sample frame. These missing state-years correspond to 3.08% of state-year observations and
2.26% of the population. The missing state-years do not correspond with the year before, the
year of, or the year after a law change for any state, and thus our identification is not directly

affected (see Table A.1 for missing state-years).

2.3 Health Resources

Increasing the supply of providers who can prescribe medication should impact mental health
more for populations living in areas with an insufficient supply of such providers. According to
the Health Resources and Services Administration (HRSA), an area is underserved for mental
health care services if there is fewer than one psychiatrist for every 30,000 people. Using
this definition, we identify underserved counties by combining county-year psychiatrist counts
from the HRSA’s Area Resource Files with county-year population estimates from the census.
As before, we linearly interpolate county-level populations between the 1990, 2000, and 2010
Decennial Censuses.

As the survey data outlined in Section 2.2 is at the state level, we also need a measure
of how well-equipped each state is for mental health care services. To take into account the
geographic distribution of resources within a state, we define a state as being “underserved” for
mental health services in a given year if the population-weighted average of binary, underserved
categorizations across all counties in that state is less than the median across all states in that

year.
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Figure 2: Percent of US Population Living in Underserved Counties: 1990 — 2014
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Notes: A county is “underserved” for mental health care services if the county has fewer than one psychiatrist
per 30,000 residents. We identify underserved counties by combining county-year information on the number of
psychiatrists from the HRSA’s Area Resource Files with county-year population estimates linearly interpolated
between the 1990, 2000, and 2010 decennial censuses.

As shown in Figure 2, over our sample period, approximately 20% of the US population
lived in counties that were underserved for mental health care. Despite yearly fluctuations,
this fraction remains fairly stable over our sample period. As shown in Tables A.2 and A.3,
underserved counties are on average less densely populated, less educated, and are more white
than counties with adequate mental health resources Refer to Figures A.1 and A.2 for maps of

underserved counties and states in 2002, respectively.

2.4 Prescription Data

Finally, to examine how prescribing practices of physicians change when NPs gain indepen-
dent prescriptive authority, we use the Xponent database from IMS Health—a public company
specializing in pharmaceutical market intelligence. This dataset contains the number of pre-
scriptions filled for antipsychotics and antidepressants at the physician-month level from 2006
to 2014. Importantly, the data contain both the county and the month of each prescription.
These variables allow us to identify whether NPs had independent prescriptive authority when
and where the prescription was filled. IMS Health constructs the database by collecting pre-
scription scripts directly from 86% of US retail pharmacies, and estimating the remaining 14%
using their patented projection methodology. Unfortunately, we only have prescription data

from 2006 onwards. However, eight states granted independent prescriptive authority to NPs
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during this time frame: Colorado, Hawaii, Maryland, Nevada, North Dakota, Rhode Island,

Kentucky, and Minnesota.

3 Prescriptive Authority and Mental Health Outcomes

In order to identify whether extending independent prescriptive authority to NPs improves men-
tal health outcomes, we exploit time-series variation in state-level scope of practice legislation
and mental health outcomes using a standard difference-in-difference framework. As described
in Section 2.2, we consider two categories of mental health outcomes: self-reported days in
poor mental health and mental-health-related mortality. The impact of prescriptive authority on

each category of outcomes is considered in turn below.

3.1 Mental-Health-Related Mortality

When NPs are allowed to independently prescribe, do we see reductions in the prevalence of
suicides and other mental-health-related deaths? As described in Section 2.2, we consider both
the number of suicides as well as a broader measure of mental-health-related mortality. Letting
Deaths.,, denote either of these outcomes in county ¢ in month m, we estimate the following

equation:

Deathse, = 50 + Bllndep- Rz g + 62P0pcy + BSch T Ys +UVm + Yy €em (D

where Indep. Rz, is defined a dummy which equals one if NPs had independent prescriptive
authority in state s in month m and zero otherwise, Population,, is the population of county ¢
in month m, X, is a vector of other county-year controls, and A, A,,,, and A, are state, month
of year, and year fixed effects.!

To avoid introducing measurement error into the outcome, our preferred specification uses
the number of deaths in a county-month as the outcome variable and includes a control for the
corresponding population estimate on the right-hand side. While one could use county-level

death rates as the outcome variable, death rates are very sensitive to population counts, and pre-

!County-year-level demographics include population, population density, percent male, percent black, percent
white, percent hispanic, percent unemployed, percent under 18, percent over 65, percent homeless, percent in
poverty, percent with a high school diploma or less, percent with a college degree or more, percent in poverty,
median income quintiles, median year structure built, number of people eligible for Medicaid, and the number of
practicing psychiatrists and general practitioners,.
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cise county-level population estimates are only available every ten years. Whereas measurement
error from population estimates on the right-hand side will attenuate our estimated coefficient,
it will not affect the precision of our estimated coefficients of interest, as would measurement
error in the outcome.

Increasing the supply of providers should impact mental health outcomes most for popu-
lations living in areas with an insufficient supply of providers and for populations who find it
more difficult to access psychiatrist-provided care. Therefore, we allow the impact of chang-
ing scope of practice legislation to differentially influence mental health in counties with an
under-provision of mental health care services and for populations who are traditionally dis-
advantaged. Letting Underserved,, be a dummy which equals one if county c in year y is
underserved for mental health care services and zero otherwise, we separately consider coun-

ties that are underserved for mental health care services by estimating the following equation:

Deaths., = Bo + Bilndep. Rxgy, + BUnderservede,+

BsIndep. Ry, - Underservede, + BaPopey + B5Xcy + Vs + Ym + €cm
(2)

where all other variables are defined as in Equation (1). To look specifically at disadvantaged
populations, we again run Equation (2) separately for different demographic groups. Results
for low education and rural populations are provided in Table 3; refer to Tables A.4 and A.S for
results for additional subpopulations.

Table 3 demonstrates that independent prescriptive authority for NPs is associated with re-
ductions in both suicides and mental-health-related deaths. Interestingly, we see in Columns
(2) - (4) and Columns (6) - (8) that suicides and mental-health-related deaths are actually less
prevalent in areas that are underserved by psychiatrists. Despite the lower baselines for these
counties, however, they still experience greater percentage reductions than the population as a
whole when prescriptive authority is granted to NPs. Comparing Columns (1) and (2), we see
that while the average county does not see any reduction in suicides when prescriptive author-
ity is extended to NPs, counties underserved by psychiatrists experience a reduction of 17%.
Columns (5) - (6) paint a similar picture: while on average counties experience no significant
reduction in mental-health-related deaths on average when NPs can prescribe, counties that are

underserved by psychiatrists experience significant reductions.
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Table 3: Independent Prescriptive Authority and Mental-Health-Related Mortality
Suicides Mental-Health-Related Deaths
ey (@) 3 “) (&) (6) (7 ®)

Full Full Low Rural Full Full Low Rural
Sample Sample Educ. Counties Sample Sample Educ. Counties

Indep. Prescriptive Authority 0.143 0.624 0444  0.033 -0.825 -0.037  0.209 0.028
(0.338) (0.393) (0.362) (0.022) (0.564) (0.592) (0.515) (0.051)

Low Psychiatrist-to-Pop. Ratio -0.598%% -0.519%% -0.020%* -0.843% -0.826%* -0.031

(0.266) (0.218)  (0.008) 0.473)  (0.409) (0.020)
Interaction 2.209% -1.329% -0.065%* 3.611%  2.131% -0.130%*

(1.284)  (0.740)  (0.027) (2.102)  (1.206)  (0.050)
Observations 925,174 925,174 925,174 526,294 925,174 925,174 925,174 526,294
R2 0920 0921 0863 0205 0936 0936 0902 0313
Mean Dependent Variable 951 951 523 050 17.12  17.12 1023 080

Notes: Observations are at the county-month level, and are population weighted. Standard errors are clustered by
state. All regressions include state, month, and year fixed effects. Additional controls include total population,
population density, percent male, percent white, percent black, percent hispanic, percent unemployed, percent 18
and under, percent 65 and over, percent with a high school degree or less, percent poverty, and median income
quintiles. "Low Educ" is defined as having a high school degree or less. Columns (3) and (6) further control for
the size of this low education population. Refer to Table A.6 for full regression results.

In addition, as shown in Columns (3) - (4) and Columns (7) - (8), individuals with low lev-
els of education or residing in rural counties see significant reductions in both the prevalence of
suicides and mental-health-related deaths when NPs are granted independent prescriptive au-
thority. For those with low levels of education, suicides and mental-health-related deaths are
reduced by 17% and 19%, respectively, when independent prescriptive authority is extended to
NPs. The point estimates are smaller but more precisely estimated in rural counties. In partic-
ular, suicides and mental-health-related deaths are reduced by 6.4% and 13%, respectively, in
rural counties when independent prescriptive authority is extended to NPs. Given that suicides
and mental-health-related deaths are quite rare, there is likely more measurement error when
we focus on these outcomes in smaller populations than in the population as a whole. As these
measurement issues will serve to attenuate our estimates, it is notable that we still identify an
effect of comparable magnitude.

Finally, the main results in Table 3 are robust to several alternative specifications. In Table
3, all regressions are weighted by population size. Table A.7 reports the analogous results of
unweighted specifications. If anything, the effects of extending prescriptive authority to NPs
tend to be more precisely estimated in the unweighted regressions, which makes since if the
law changes have the biggest impact in less densely populated counties. In addition, the main

results are not being driven by any one particular state. Tables A.8 and A.9 show that the point
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estimates are very stable when separately dropping each state which takes up treatment during
our sample period. Finally, Table A.10 shows that the results remain when state-level linear

time trends are included.

3.2 Self-Reported Mental Health

When prescriptive authority is extended to NPs, do we see improvements in the mental health
of individuals on a day-to-day basis in conjunction with the decreases in mental-health-related
deaths? As described in Section 2.2.2, we consider both the number of days in the past month
respondents report being in poor mental health as well as a binary variable which equals one if
the respondent reports having spent at least three weeks in poor mental health and zero other-
wise. Letting Poor Mental Health;s, denote either of these outcomes for individual 7 in state

s in year y, we estimate the following equation:

Poor Mental Health;s, = Bo + filndep. Rrgy, + BoXisy + Vs + Yy + €isy 3)

where Indep. Rz, is defined as in Equation (1), X, is a vector of individual-level controls,
and 7, and v, are state and year fixed effects.? We define a state as having independent pre-
scriptive authority in a given year if NPs had the legislative authority to prescribe medications
independently at any point within the year, although all results are robust to alternative timing
assumptions,

As before, we consider that extending prescriptive authority to NPs may impact mental
health outcomes more for populations living in states with an under-provision of mental health
care services and for populations who are traditionally disadvantaged. Letting Underserveds,
be a dummy which equals one if state s in year y is less equipped for mental health care services
and zero otherwise (as defined in Section 2.3), we separately consider states with an under-

provision of mental health care services by estimating the following equation:

Poor Mental Health;s, = Bo + Bilndep. Rxs, + BUnderserveds,+

+pBsIndep. Rz, - Underservedsy + BaXisy + Vs + Yy + €isy
4)

where all other variables are defined as in Equation (3). To look specifically at disadvantaged

2Individual level controls include sex, age, education, and income quintile dummies, and indicators for race
(white, black, and missing), hispanic, employment status, and insurance status.
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populations, we estimate the coefficients in Equation (4) separately for different subpopulations
of interest. Results for individuals with low levels of education are provided in Table 4; refer to
Tables A.11 and A.12 for results for other subpopulations.

As shown in Table 4, independent prescriptive authority for NPs is associated with a sig-
nificant reduction in the number of poor mental health days reported by survey respondents.
Looking first to Column (1), we see that respondents report on average having spent 0.134
fewer days in poor mental health when NPs are allowed to prescribe—a reduction of 4% of
the mean. Adhering to the expectation that areas with an insufficient supply of providers be-
fore NPs were granted prescriptive authority should experience greater improvements, Column
(2) demonstrates that the benefits are concentrated among respondents in states that are less
equipped for mental health care. For respondents in underserved states, allowing NPs to pre-
scribe independently is associated with spending 8.4% fewer days in poor mental health—over
twice the improvement observed for the population on average.

Furthermore, already disadvantaged populations, see the greatest reductions in poor mental
health on a day-to-day basis—here represented by individuals with low levels of education.
Column (3) of Table 4 shows that individuals who both live in a less equipped state and have
low levels of education see even greater improvements. Independent prescriptive authority is
associated with a 9.4% reduction in poor mental health days for low education respondents—
an additional 12% reduction over the average respondent in a state with an under-provision of

psychiatrists, and a 135% reduction over the average respondent in the population as a whole.
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Table 4: Independent Prescriptive Authority and Self-Reported Mental Health
Days in Poor Mental Health 21+ Days in Poor Mental Health

(D 2 3) “4) &) (6)
Full sample Full sample Low Educ. Full sample Full sample Low Educ.

Indep. Prescriptive Authority -0.134* -0.093 -0.095 -0.003 -0.002 -0.002
(0.072) (0.083) (0.136) (0.002) (0.002) (0.004)
Low Psychiatrist-to-Pop. Ratio 0.113 0.157 0.002%* 0.004*
(0.075) (0.124) (0.001) (0.002)
Interaction -0.186* -0.267* -0.003 -0.005%*
(0.109) (0.140) (0.002) (0.002)
Observations 5,670,468 5,670,468 2,296,282 5,670,468 5,670,468 2,296,282
R? 0.044 0.044 0.044 0.024 0.024 0.025
Mean Dependent Variable 3.33 3.33 3.86 0.06 0.06 0.07

Notes: Observations are at the individual level with sample weights. Standard errors are clustered by state. All
regressions include state and year fixed effects. Additional controls include dummies for whether the respondent
is male, white, black, hispanic, employed, and has health insurance. Dummies for age groups, education groups,
and income quintiles are also included. “Low Educ” is defined as having a high school degree, less than a high
school degree, or missing education information. Refer to Table A.13 for the full regression results.

In addition, allowing NPs to prescribe medication without physician supervision is associ-
ated with a decrease in the likelihood of spending at least three weeks in poor mental health
for disadvantaged groups, which is likely indicative of a more severe mental illness. While
Columns (4) and (5) of Table 4 show that independent prescriptive authority has no impact on
this measure of mental health for the population as a whole, individuals who are both living
in an underserved state and who have low levels of education experience a 10% reduction in
the probability of reporting 21+ days in poor mental health when NPs can prescribe. It is pos-
sible that in the absence of independent prescriptive authority for NPs, available psychiatrists
focus their efforts on those who have more severe mental illnesses. If this were the case, the
patterns we observe are to be expected: individuals with minor mental illnesses and individuals
with more severe mental illnesses who have difficulty accessing psychiatrist-provided care will
benefit the most from the expansion of prescriptive authority. Contrary to what we saw with
mental-health-related mortality, the reductions are much larger for disadvantaged groups than
those observed across the entire population of individuals living in underserved counties.

Finally, the main results in Table 4 are robust to several alternative specifications. Tables
A.14 and A.15 show that our results are not being driven by any one state—as before, the
point estimates are very stable when separately dropping each state that takes up treatment
during our sample period. Unlike the mortality results, however, Table A.16 shows that the

self-reported mental health results are not robust to adding state-level linear time trends. As all
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of the variation we are exploiting here is at the state-year level, adding state-level linear time
trends in conjunction with state and year fixed effects is asking a lot of the data, so the null

result is unsurprising.’

4 Prescriptive Authority and Prescribing Patterns

While both the number of NPs seen prescribing and the number of prescriptions written by NPs
should increase when they are granted prescriptive authority, the effects of expanded scope of
practice on the prescribing behavior of physicians is less clear. Critics note that the prescriptions
written by NPs may crowd out the prescriptions previously written by physicians, in which
case granting independent prescriptive authority to NPs will have no impact on the overall
use of psychotropic treatment. In this case, we should observe a reduction in the number of
prescriptions written by physicians when prescription authority is extended to NPs. It is also
possible, however, that NPs simply meet unmet demand and prescribe for patients who were
previously unable to access care. In this case, we should see no impact on the prescribing
behavior of physicians when NPs are allowed to independently prescribe. Finally, it could be
the case that physicians actually prescribe more medications when NPs are granted independent
prescriptive authority. If, for example, NPs bring previously disenfranchised populations into
the medical system and refer them to physicians for more specialized care, then we should see
the number of prescriptions written by physicians actually increase.

To examine how independent prescriptive authority for NPs influences the prescribing prac-
tices of physicians, we exploit within-state variation in both scope of practice laws and the
number of prescriptions written by physicians for antipsychotics and antidepressants. We con-
sider the total number of prescriptions written by MDs, the average number of prescriptions
written per MD who is observed prescribing, as well as the number of MDs observed prescrib-

M

ing. Letting Prescriptions™Ps denote one of these outcomes for county ¢ in month m, we

m

estimate the following equation:

Prescriptionsﬂans = Bo + Indep. Rrgy + BoXem + Vs + Ym + €cm ®))

where Indep. Rx,, is a dummy which equals one if NPs have independent prescriptive authority

in state s in month m and zero otherwise, X, is a vector of county-month controls, and v, and

3This is less of a concern when we add state-level linear time trends to the mortality regressions. In Section
2.2.1, the outcome varies at the county-month level. Additionally, there is within-year variation in law changes
and within-state variation in health resources.
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Ym are state and month fixed effects. In order to allow the effect to vary with the provision of
local resources, as well as to allow for differential time trends in prescribing habits across areas
with a different number of prescribers, we estimate Equation (1) separately for counties that are

underserved and for counties that are not underserved by psychiatrists.

Table 5: Independent Prescriptive Authority and Prescriptions by MDs

Not Underserved Counties Underserved Counties
ey 2) 3) “) ) (6)
Total Average N Total Average N
Prescribers Prescribers
Indep. Prescriptive Authority — -2.648 -0.157 1.297 -0.504 -4.072 -1.764
(2.996) (2.101) (8.875) (0.454) (2.974) (1.239)
Observations 114,288 114,288 114,288 224,184 224,184 224,184
R? 0.910 0.299 0.933 0.843 0.199 0.882
Mean Dependent Variable 143.52 65.31 462.35 13.63 63.43 33.94

Notes: Observations are at the county-month level, and are population weighted. Standard errors are clustered by
state. All regressions include state, month, and year fixed effects. Additional controls include total population,
population density, percent male, percent white, percent black, percent hispanic, percent unemployed, percent 18
and under, percent 65 and over, percent with a high school degree or less, percent poverty, and median income
quintiles. “Total” refers to the total number of prescriptions written by MDs for antidepressants and antipsychotics
in hundreds. “Average” refers to the average number of scripts written for these medications across doctors ob-
served prescribing drugs in these classes. “N Prescribers” refers to the number of unique prescribers observed
prescribing drugs in these classes.

As shown in Table 5, extending prescriptive authority to NPs appears to have no impact on
the prescribing behavior of physicians. Neither the total number of prescriptions written for an-
tidepressants and antipsychotics, the average number of prescriptions per prescribing physician,
nor the number of physicians observed prescribing are affected. This holds both in areas that

are underserved and in areas that are not underserved by psychiatrists.

5 Conclusion

Taken together, our results indicate that granting independent prescriptive authority to NPs is
an important policy tool which can be used to improve population mental health. In particular,
areas with an under-provision of psychiatrists or with populations who find it difficult to access
psychiatrist-provided care can grant independent prescriptive authority to NPs to help mitigate
the negative consequences of physician shortages and extend care to disadvantaged populations.

Policies that increase the number of providers who can prescribe medication may be partic-

ularly important in the US, where the supply of physicians has not kept pace with rising demand
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for health care services. Although states often extend prescriptive authority to NPs to address
shortages of primary care practitioners with prescribing abilities, we show that these laws also
have important implications for mental health. In particular, states that grant independent pre-
scriptive authority to NPs see both improvements in the quality of self-reported mental health
as well as reductions in the prevalence of mental-health-related deaths, including suicides. Im-
provements are greatest for individuals who live in areas that are underserved by psychiatrists
and among populations who have been shown to have more difficultly accessing psychiatrist-
provided care.

It is noteworthy that we observe a consistent pattern of effects despite using two very dif-
ferent measures of mental health. Self-reported “days in poor mental health” allow us to ex-
amine whether the population suffering from mental illnesses of varying severities, including
minor mental illnesses, notice improvements when NPs are allowed to prescribe. On the other
hand, mental-health-related mortality allows us to examine whether the population suffering
from very severe mental illnesses—that is, mental illnesses that may result in death—see im-
provements when independent prescriptive authority is extended beyond physicians. Even if
extending prescriptive authority to NPs impacts one of these outcomes, it is not clear ex ante
that prescriptive authority should also impact the other. In particular, since suicides and other
deaths caused by poor mental health are relatively rare, it is possible that population mental
health could improve without measurable effects on such extreme outcomes. The consistency
of our results across the two categories of outcome measures indicates that prescriptive authority
for NPs is associated with improved mental health across a spectrum of severity.

When independent prescriptive authority is extended to NPs, all NPs, not just those who spe-
cialize in mental health, have the statutory authority to prescribe. Just like physicians, however,
some NPs specialize in psychiatric medicine. Psychiatric NPs with prescriptive authority tradi-
tionally provide psychotherapy in addition to psychotropic treatment, unlike the current move-
ment among psychiatrists to only prescribe medications. It is therefore possible that the im-
provements in mental health that we observe are driven entirely by an increase in “full-service”
mental health providers—that is, specialists that provide both psychotherapy and psychotropic
treatment. However, it is also possible that our results are driven entirely by an increase in the
overall supply of general practitioners who can prescribe. It remains an open question whether
extending independent prescriptive authority to NPs results in improved mental health because
such laws increase the number of general health care providers who can prescribe psychotropic
treatment or because they increase the number of providers who provide psychotherapy in con-

junction with psychotropic treatment. Answering this question is a promising area for future
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research.
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Appendix

Data Appendix

Compiling the prescriptive authority database

The Nurse Practitioner is a journal addressing clinical issues relevant to NPs and other primary
care providers. Every January since 1989, the journal has published the “Annual Legislative Up-
date” which summarizes both the practice environment and the level of prescriptive authority
for NPs in each state. While informative, these overviews do not consistently include dates of
legislative action nor comprehensive coverage of the precise changes made to a state’s legisla-
tion. Therefore, the information provided by the journal alone is not sufficient for a quantitative
analysis of independent prescriptive authority.

In many states, NPs have the statutory authority to prescribe only under the direct super-
vision of a physician or with a collaborative practice agreement. While such laws should also
increase access to medication over a regime in which NPs have no ability to prescribe, we ex-
pect their impacts to be more limited than granting NPs full independent prescriptive authority.
Anecdotal evidence suggests that NPs have difficulty finding physicians who are willing to su-
pervise or work in collaboration, especially in areas with few physicians. Therefore, collaborate
practice agreements and mandatory supervision likely limit the expansion of access to medica-
tion that could be achieved by allowing NPs to prescribe independently, particularly in places

where more prescribers may be needed the most.

Missing state-years in the BRFSS data

The BRFSS did not ask the mental health question in Wyoming in 1993, Rhode Island in 1994,
D.C. in 1995, 29 states in 2002, and Hawaii in 2004 (see Table A.1).
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Supplementary Tables and Figures

Figure A.1: Mental Health Services by County: 2002

11
[
N

A

U]
LT HLS

@ Underserved
O Not underserved

Notes: Following the definition provided by the HRSA, a county is “underserved” for mental health care services
in a given year if the county has fewer than one psychiatrist per 30,000 residents. We identify underserved counties
by combining county-year information on the number of psychiatrists from the HRSA’s Area Resource Files with
county-year population estimates linearly interpolated between the 1990, 2000, and 2010 decennial censuses.

Figure A.2: Mental Health Services by State: 2002

@ Less equipped
O More equipped

Notes: A state is “less equipped” for mental health services in a given year if the population-weighted average of
binary, underserved categorizations across all counties in that state is less than the median across all states in that
year. To construct the binary, underserved categorizations at the county-level, we use the definition provided by
the HRSA: a county is “underserved” for mental health care services if the county has fewer than one psychiatrist
per 30,000 residents. We identify underserved counties by combining county-year information on the number of
psychiatrists from the HRSA’s Area Resource Files with county-year population estimates linearly interpolated
between the 1990, 2000, and 2010 decennial censuses.

25



‘s3urssiw Jo agejuadrad oy s1o9pel

QOUQIOIJIP Y} QU0 0) WINS JOU OP SI[GELIBA [BOLI0391ed dWIOS "yI[eay [eyusw Jood ur sAep uo uonsanb ay) yirm uonounfuod ur payse a1om pue SS1Yd Y} WOIj dWod
SO[QBLIBA JQUIO [[V 'A[eA10dSal ‘€ g pue ['g SUONJIS UL PAUI[INO ST UONONISU0D Iy} (SSAA 9y ul papraoid jou uonewriojur saxmnbar oney ‘dod-01-1steryoisq
M0T, pue  Auoyiny aanduosaiq juopuadopuy,, yjoq Jo UOnONISU0) “papuodsar ays/ey Jey) Jeak 9y} Ul SOOIAISS I[edy [ejuow Joj paddinba ssof sem ey 9)eIs © Ul
SurAr] sem juopuodsar oy} IoyIoyMm S109gal oney dod-01-1SIRIYIASd MO, ‘A[Ie[ruIS -papuodsar ays/oy jey) Ieak oy ur Ayuoyne aanduosard juopuadopur yym
91e1S B Ul SUIAI] Seam Juapuodsal oY) Joylaym 109l  Auoyiny 2andiosaid juspuadopuy,, -ojdures ano Sump jurod awos 18 S9JIAIS 1. yi[eay [eyusw 10j paddimnba
SSO[ Sem [OIym e}S B Ul SUIAI] Sem Juapuodsal oy} JoYloym S}09[Jal , paAIasIopu() JoAd,, ‘A[reqiuis -ojdwes ino Suunp jutod awos 3 sqN J0J Aioyine aandrosaid
juapuadapur pey yomym 3els & ul SulAl] sem Juapuodsar ay3 JoyIaym s10dgal  Auoyiny dAnduosald juspuadopuy J9AH,, 007 Ul IBMBH PUB ‘700T Ul SA®IS 67 ‘S661
ur"'d ‘¥661 Ul PUBIS] APOUY ‘€661 Ul SUIOAA UL Pay[se Jou sem 1] "¢10T — SO0T PUB €00T ‘T00T — L66T Ul SA1eIs [[& UL SSId oY) U0 payse sem uonsonb siyy,
., p003 10U ey [BIUSW INOK sem sAep ()¢ Ised oy) Suumnp sAep Auewr moy 1oj ‘suonowd YPim swafqoid pue ‘uorssardap ‘ssons sopnjour yorym ‘Yi[eay [ejuow JnoA
jnoqge SunyuIy) MoN,, uonsanb oy 03 sesuodsar s10ofaI YIS [BIUSIA 100J UL sAe(],, 'sIySrom o[dwes Sursn pajySrom ‘[OA9[ [eNPIAIPUL Y} JB ST BJep MBY :SOION

9861 YLI'EL6 0TH' 1LTT €OP' 67T S8SHOT°T 810°66€°E 89%°0L9°S SUOTIBAIISqQ)
€ro 81°0 S1°0 €1ro S1°0 ¥1°0 ¥1°0 sMmuImng yig :ewoduy
61°0 61°0 61°0 81°0 61°0 81°0 81°0 smuImng Yl :swoduy
61°0 LT°0 81°0 LT°0 91°0 LT°0 LT°0 S[puInQ pIg :awodu]
00 LT°0 81°0 81°0 91°0 LT°0 LT°0 S[uImQ pug :ewoou|
81°0 91°0 LT°0 020 120 020 0T0 o[nuImQ S| :PWOdU]
090 19°0 090 ¥$0 860 96°0 LSO QIO 10 AI[[0D SWOS ‘UoHELINPY
00 6£°0 6¢°0 S¥°0 wo 2] €40 ST 10 SH :uoneonpy
LTO 91°0 LT°0 LT°0 81°0 LT°0 LT°0 IAQ pue 69 23y
€ro €ro €ro €ro €ro €ro €ro 9 01 GG 23y
81°0 81°0 81°0 81°0 81°0 81°0 81°0 G 01 G 198y
0zT0 020 020 020 020 020 020 vt 01 G¢ P8V
€0 1€°0 €0 €0 1€0 1€0 1€0 € 01 8] P8y
98°0 98°0 98°0 ¥8°0 680 ¥8°0 ¥8°0 soueInsu[ yiresy
€50 ¥$°0 ¥S0 €50 1S°0 750 750 pokorduryg
LO0 710 600 80°0 61°0 €ro Tro otuedsiy
7200 600 S0°0 €ro 80°0 110 01°0 yoerq
680 0L0 8L°0 vL0 ¥9°0 0L0 L0 AMYM
6t°0 61°0 6t°0 840 840 8%°0 8%°0 S[eIN
LY'0 0 970 690 0 6£°0 LEO oney uonendod-03-1SeIYoAsd MO
¥6°0 €50 SLO 0 0 0 ¥1°0 Koyny aandrosaid yuspuadopuy
S0°0 S0°0 S0°0 90°0 90°0 90°0 90°0 [T =<1udd1d
$9°0 L9°0 990 89°0 $9°0 L9°0 L90 0 Judd1g
LTE 91°¢ 91°¢ 253 6¢°¢ 9¢'¢ €ee J3eroAy

I[BSH [BIUSIA J00J Ul sAe(
PRAIasISpuUN PaAIasIdpuUn PAAIdsISpuUN PaAIdsISpun
Ioaq JOAQN nv JoAg JOAON v v

Auoyny aanduosalg “dopuy Joaq

Auoyny aanduosalq "dopuy 10N

€10T - €661 ‘S[oNuU0)) pue YI[eaH [BIUSA Proday-J[oS :sonsnels Arewwing 7'y 2[qel,

26



“[9A9] Jeak-A1unod

) e parejodiaur A[1eaul] 18 )17 PUB ‘000T ‘0661 UBY} JOUI0 SIBAA ‘S9[qeliea SOV PUB SNSUD 10 *(SOV) AoAaIng Ajunwiwo)) ueduowy (Z102-8002) pajfod 1eak-¢
JU}) puUB SISNSUD [RIUUIIAP (O[O PUB ‘000Z ‘0661 U} WOIJ aIe SI[qRLIBA IYJO [[V "SO[I 90IN0sAY BTV S.YVSYH Y} WOl sioyine ay) Aq passaode St pue YSYH U
0) VINV 2 Aq papraoiad st SISLRIYoAsqd SUonoeld Jo Iaquiny],, "¢’z UOI0S UI PAqLIOSIP ST 9[qRLIBA SIY} JO UOTIONISUOD Y], TeaK 18y} UI SIOIAISS (I[BaY [BIUSW IO
POAISSIapUN Sem AJUNOD U} IdYIAYM S109paI oney "dog-01-1SIBIYIASd MOT,, ‘AHR[IWIIS “[°7 UOIDAS Ul PAQIIOSIP SI A[qRLIBA SIU) JO UONONIISUOD Y], “Teak-Aunod
uaAIS e ur Ayoyne aanduosaxd juspuadopur pey SN IOUIoUM 1091  Aoyiny 9Andiiosaid juspuadopu],, "SOOIAISS YI[EY [BIUSW JOJ POAIISIOPUN IOAS SEM AJUNod
QU] JoUIoYM SJOQJAI _ PAAIISIdpU() JOAH,, ‘A[Te[IwIS "a1els oy} ur Ayoyine aanduosaid juspuadopul pey 10ad SN Ioyiaym s1oopgal  Aioyiny 2andiosaid juspuadopuy
IoAq,, (sSumosiod pue ‘suren ‘suLedIy SUIAJOAUL SUJEIP [BIUSPIOOR) SYILAP [BIUSPIOOE PUB ‘JUSIUI UMOUNUN JO SUIBAP ‘SOPIOIS sapn[oul  Ssyied pore[oy-yieoH
-[BIUQIA],, "SI AN[BMIOIN S() Y} WOIJ Udye) aIe  SYIed PAR[Y-YIBIH-[BIUSA,, pue  sopmoing,, "uone[ndod Aq pajyStom ‘[9Aa9] Jeak-£)unod ay) Je SI eje(q :SAON

80€°6£T 867t T6T 8T 785°6€S 00€°S01 788019 vL1°ST6 SUONBAISGQ
1€°0 ¥0°0 S1°0 9¢'0 100 €10 €10 Auno) ey
9 €6 8L 8t 6 LL LL 000°001 Tod sQIA oxe) Arewriig
S Sl 1 4 LI 4! I 000001 1od sisteryoksq
PECLI 128°S1 L¥¥91 012781 661 LYE61 vTL81 000°001 1od 9qIS11g predrpajy
€L61 €L61 €L61 €L61 L961 6961 0L61 g 2I1dnINg Iedx UBIPIN
120 0€°0 920 81°0 620 ST0 ST0 QIOJA] 10 932[[0D) 1UdII]
o 99°0 950 0€°0 S9°0 €50 50 oMUY Yig :oWOSU] ULIPIA
70 ST0 v2'0 70 020 120 120 a[muINQ Yy :WOIU] ULIPIA
LT°0 90°0 110 61°0 01°0 €10 Tro a[nuIMQ) pIg :AWOOU] UBIPIA
€10 200 90°0 91°0 00 80°0 800 o[nuImQ) pug :oWOdUJ ULIPIA
LO0 0 €0°0 v1°0 100 900 S0°0 o[mumg IS| :OWOIUJ ULIPIA
LT0 LTO LTO 620 620 620 870 $S977 10 SH U219
80 0t'0 €70 SS°0 adl) 8%°0 L¥0 I9AQ PUE 9 U1
€10 Tro Tro v1°0 Tro €10 €10 Iopup) pue g JuadIod
92°0 ¥T°0 ST0 ST0 ST0 ST0 ST0 K110A04 Ju0d10d
S0°0 90°0 90°0 900 90°0 900 90°0 pakordwaun jued1g
80°0 AN0) 01°0 800 LT0 v1°0 €10 oruedstH 10219
700 80°0 900 11°0 S1°0 v1°0 Tro pElds RLERIEN |
98°0 8L°0 18°0 780 690 €L0 SLO YA JUIJ
0S°0 6¥°0 6%°0 6¥°0 6%°0 6%°0 6%°0 S[BIA JUADI]
69¢ 786 6CL 43 65€°¢ LYT'T 60T°C (311N 'bS 199) Asus(q uonendod
YLL'TYI 9L7°8¢8 ¥15°0SS 87691 T61°669°1 TLTELT'T 9L¥'6€0°1 uone[ndod [eog,
150 0 120 650 0 0T°0 120 oney ‘dod-01-1stneryoksq Moy
190 790 190 0 0 0 €10 KAuoyny sanduosaid juspuadopuy

v1'C 01'¢C 11T €6'1 69'1 LL'T G8'1 SAsNED) Pale[aY-YIedH-[EISA [[V

Tl vI'l LT LO'T L80 €60 660 sopromg
:000°001 1od syreaq

paAIdsIOpuN paAIdsIopun paAIdsIapuU) paAIdsIopun
Ioaq IOAON nv heTNe | JOAON nv nv

Auoyny aanduosaid juspuadopuy JoAg

Kuoyny aanduosalq Juopuadapu] J0AaN

102 - 0661 ‘SIONU0D) pue AJN[BLOIA [QAYT-AIUNOY) :$o1sHR)S ATewwing ¢V 9[qe],

27



Table A.4: Prescriptive Authority and Suicides

(D 2 3) 4 5 (6) (7N (®)
Full Black Middle Under Low Male  Female Rural
sample Age 18 Educ.

Indep. Prescriptive Authority ~ 0.624  -0.069  0.060  0.036 0444 0.516* 0.160%  0.033
(0.393) (0.152) (0.093) (0.024) (0.362) (0.303) (0.094) (0.022)
Low Psychiatrist-to-Pop. Ratio -0.598%* -0.046 -0.104** -0.026 -0.519%* -0.471%* -0.102* -0.020%*
(0.266) (0.045) (0.045) (0.016) (0.218) (0.205) (0.054) (0.008)

Interaction -2.209* -0.085* -0.696** -0.067 -1.329*% -1.521 -0.559* -0.065%**
(1.284) (0.045) (0.340) (0.049) (0.740) (0.914) (0.317) (0.027)
Observations 925,174 925,174 925,174 925,174 925,174 925,174 925,174 526,294
R? 0.921 0.686 0.824 0.422 0.863 0914 0.796 0.205
Mean Dependent Variable 9.51 0.95 2.53 0.32 5.23 7.29 222 0.50

Notes: Observations are at the county-month level, and are population weighted. Standard errors are clustered by
state. All regressions include state, month, and year fixed effects. Additional controls include total population,
population density, percent male, percent white, percent black, percent hispanic, percent unemployed, percent 18
and under, percent 65 and over, percent with a high school degree or less, percent poverty, and median income
quintiles. Each column further controls for the size of the population for which suicides are being measured (e.g.
Column (2) additionally controls for the size of the black population). "Low Educ" is defined as having a high
school degree or less.

Table A.5: Prescriptive Authority and Mental-Health-Related Mortality

(D 2 3 4 ©) (6) (7N (®
Full Black Middle Under Low Male Female  Rural
sample Age 18 Educ.

Indep. Prescriptive Authority ~ -0.037  0.044  -0.029 0.116%  0.209 0.164  -0.136  0.028
(0.592) (0.168) (0.213) (0.061) (0.515) (0.438) (0.178) (0.051)

Low Psychiatrist-to-Pop. Ratio -0.843*  -0.050 -0.173* -0.081* -0.826** -0.625* -0.185* -0.031
(0.473) (0.078) (0.102) (0.048) (0.409) (0.355) (0.106) (0.020)

Interaction -3.611*% -0.394%* -1.230* -0.090 -2.131*% -2.448 -0.999* -0.130%**
(2.102) (0.174) (0.618) (0.127) (1.206) (1.513) (0.527) (0.050)
Observations 925,174 925,174 925,174 925,174 925,174 925,174 925,174 526,294
R? 0936  0.858  0.885  0.581 0902 0932  0.865 0.313
Mean Dependent Variable 17.12 241 4.96 0.69 10.23 12.78 4.34 0.80

Notes: Observations are at the county-month level, and are population weighted. Standard errors are clustered by
state. All regressions include state, month, and year fixed effects. Additional controls include total population,
population density, percent male, percent white, percent black, percent hispanic, percent unemployed, percent 18
and under, percent 65 and over, percent with a high school degree or less, percent poverty, and median income
quintiles. Each column further controls for the size of the population for which mental-health-related mortality is
being measured (e.g. Column (2) additionally controls for the size of the black population). "Low Educ" is defined
as having a high school degree or less.
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Table A.6: Mental-Health-Related Mortality: Full Regression Results

Suicides Mental-Health-Related Deaths
M @) 3 (C)) ® ©) @) ®
Full Sample  Full Sample  Low Educ. Rural Full Sample  Full Sample  Low Educ. Rural
Counties Counties
Indep. Prescribe 0.143 0.624 0.444 0.033 -0.825 -0.037 0.209 0.028
(0.338) (0.393) (0.362) (0.022) (0.564) (0.592) (0.515) (0.051)
Low Psych./Pop. -0.598%%* -0.519%* -0.020%* -0.843* -0.826%* -0.031
(0.266) (0.218) (0.008) (0.473) (0.409) (0.020)
Interaction -2.209* -1.329% -0.065%* -3.611%* -2.131%* -0.130%*
(1.284) (0.740) (0.027) (2.102) (1.206) (0.050)
Total Population 0.000%** 0.000%** 0.000 0.0007%#* 0.0007%#* 0.000%** 0.000 0.000%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Pop. Density -0.000 -0.000 -0.000 -0.000 0.000 0.000 -0.000 0.001*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Percent Male -22.45%%* -16.430%* -8.143 -0.510%* -38.41%** -29.118%** -15.121 -0.683
(8.089) (8.152) (6.111) (0.232) (14.079) (14.119) (11.809) (0.483)
Percent White 4.248 3.987 1.834 -0.019 10.850 10.373* 4.836 0.150
(3.995) (3.560) (2.371) (0.119) (6.551) (5.861) (3.601) (0.157)
Percent Black 11.659%%*%* 11.017%%* 7.198%* -0.258%* 22.499%%% 21.485%*%* 14.508*** -0.378**
(4.285) (3.989) (3.052) (0.109) (7.229) (6.754) (5.150) (0.153)
Percent Hispanic 0.198 -0.287 -0.837 -0.218%** 0.963 0.246 -0.653 -0.314%*
(1.519) (1.430) (1.001) (0.066) (2.719) (2.571) (1.606) (0.125)
Percent Unempl. 35.226%* 35.458%* 16.120%* -0.278 80.868** 81.188%** 43.575%* -0.531
(13.196) (13.338) (6.025) (0.437) (30.234) (30.540) (16.817) (1.176)
Percent Under 18 -18.55%** -15.081%* -2.697 -0.687#** -22.702* -17.303 0.303 -1.344%*
(6.861) (7.025) (3.990) (0.224) (12.179) (12.663) (6.763) (0.566)
Percent Over 65 -8.024 -5.866 -2.934 0.343 -22.131%* -18.660** -9.945 0.350
(4.850) (4.033) (3.470) (0.216) (10.386) (9.206) (7.747) 0.471)
Percent HS or Less -0.910 0.070 -3.407 -0.231 4372 5.673 -4.984 -0.562%*
(4.967) (4.544) (3.285) (0.142) (7.735) (7.291) (4.495) (0.264)
Percent Poverty -5.059%* -5.021%#* -0.833 -0.014 -8.084** -7.986%* 0.320 0.216
(1.978) (2.105) (2.200) (0.084) (3.518) (3.704) (3.446) (0.210)
Median Inc.: Q2 0.490 0.484%* 0.261 0.009 1.068*** 1.070%*%* 0.542%* -0.012
0.317) (0.288) (0.249) (0.011) (0.380) 0.319) (0.281) (0.023)
Median Inc.: Q3 0.409 0.341 0.033 0.014 0.764 0.675 0.135 -0.004
(0.312) (0.269) (0.238) (0.013) (0.647) (0.575) (0.503) (0.027)
Median Inc.: Q4 1.483%%* 1.371%%* 0.599%* 0.007 2.264%* 2.106%* 0.843 -0.020
(0.326) 0.272) (0.269) (0.018) (0.981) (0.898) (0.797) (0.039)
Median Inc.: Q5 1.3807%* 1.284%* 0.714 -0.018 1.410 1.272 0.602 -0.058
(0.538) (0.482) (0.445) (0.023) (1.286) (1.208) (1.063) (0.049)
Percent College + -0.201 -0.424 -4.299 -0.759%%* 2.038 1.619 -9.699%* -1.668***
(5.893) (5.558) (3.458) (0.234) (10.176) 9.679) (4.483) (0.433)
Median Year Built -0.015 -0.014 -0.008 0.003 % -0.035 -0.034 -0.018 0.004%**
(0.033) (0.032) (0.027) (0.001) (0.048) (0.047) (0.041) (0.001)
Medicaid Eligible -0.000 -0.000 0.000 0.000* -0.000 -0.000 0.000 0.000%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Psychiatrists 0.007%** 0.007%** 0.005%** -0.006%** 0.000 0.001 0.001 -0.011#**
(0.002) (0.002) (0.001) (0.002) (0.006) (0.006) (0.003) (0.004)
Primary Care MDs ~ -0.004*#* -0.004*** -0.002* 0.001%* -0.001 -0.001 0.001 0.003***
(0.001) (0.001) (0.001) (0.001) (0.003) (0.003) (0.002) (0.001)
Observations 925,174 925,174 925,174 526,294 925,174 925,174 925,174 526,294
R? 0.920 0.921 0.863 0.205 0.936 0.936 0.902 0.313
Mean Dep. Var. 9.51 9.51 5.23 0.50 17.12 17.12 10.23 0.80

Notes: Observations are at the county-month level, and are population weighted. Standard errors are clustered by
state. All regressions include state, month, and year fixed effects. "Low Educ" is defined as having a high school
degree or less. Columns (3) and (6) further control for the size of this low education population.
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Table A.7: Prescriptive Authority and Mortality: Unweighted
Suicides Mental-Health-Related Deaths

ey 2 3) “) ) (6) (N (®)
Full Full Low Rural Full Full Low Rural
Sample Sample  Educ. Counties Sample Sample Educ. Counties

Indep. Prescribe -0.021  0.252%*  0.125 0.020  -0.203*  0.204 0.065 0.006
(0.047) (0.125) (0.078) (0.017) (0.110) (0.201) (0.123) (0.031)
Low Psych.-to-Pop. Ratio - - -0.013%%* -0.152%*% -0.129%* -0.023*
0.127%%% 0.095%**
(0.040)  (0.030) (0.007) (0.069) (0.058) (0.012)
Interaction -0.402%* -0.244%** -0.043%* -0.599** -0.351%* -0.068**
(0.173)  (0.099)  (0.018) (0.261) (0.146)  (0.031)
Observations 925,174 925,174 925,174 526,294 925,174 925,174 925,174 526,294
R? 0.808 0.809 0.693 0.178 0.854 0.855 0.787 0.273

Mean Dependent Variable  1.02 1.02 0.61 0.28 1.70 1.70 1.08 0.45

Notes: Observations are at the county-month level, and are not population weighted. Standard errors are clustered
by state. All regressions include state, month, and year fixed effects. "Low Educ" is defined as having a high
school degree or less. Columns (3) and (6) further control for the size of this low education population.

Table A.10: Mental-Health-Related Mortality: Including State-Specific Linear Time Trends
Suicides Mental-Health-Related Deaths

ey (@) 3) “) ) (6) (7 ®)
Full Full Low Rural Full Full Low Rural
Sample Sample Educ. Counties Sample Sample Educ. Counties

Indep. Prescriptive Authority ~ -0.478  -0.029  -0.285 -0.003 -0.666 0.074  -0.378  0.029
(0.527) (0.598) (0.427) (0.036) (0.584) (0.736) (0.459) (0.047)

Low Psychiatrist-to-Pop. Ratio -0.630%* -0.548%* -0.020%** -0.925* -0.879* -0.032*
(0.283) (0.245) (0.009) (0.487) (0.444) (0.019)
Interaction -2.251*%  -1.264* -0.057** -3.699  -2.065*% -0.106**
(1.333) (0.712) (0.028) (2.214) (1.211) (0.045)
Observations 925,174 925,174 925,174 526,294 925,174 925,174 925,174 526,294
R? 0923 0924 0870 0207 0938 0939 0906  0.320
Mean Dependent Variable 9.51 9.51 5.23 0.50 17.12 17.12 10.23 0.80

Notes: Observations are at the county-month level, and are population weighted. Standard errors are clustered by
state. All regressions include state, month, and year fixed effects. Additional controls include total population,
population density, percent male, percent white, percent black, percent hispanic, percent unemployed, percent
18 and under, percent 65 and over, percent with a high school degree or less, percent poverty, and median income
quintiles. Each column further controls for the size of the population for which suicide mortality is being measured
(e.g. Column (2) additionally controls for the size of the black population). "Low Educ" is defined as having a

high school degree or less.
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Table A.11: Prescriptive Authority and Days in Poor Mental Health

ey @) 3) “) ) (6) (N
Full Black Middle Low Low Inc. Male Female
sample Age Educ.
Indep. Prescriptive Authority -0.093 -0.007  -0.244**  -0.095 -0.109 -0.116 -0.068
(0.083)  (0.105)  (0.101)  (0.136)  (0.202)  (0.078)  (0.111)
Low Psychiatrist-to-Pop. Ratio  0.113 0.158 -0.047 0.157 0.201** 0.096 0.130
(0.075)  (0.180)  (0.055) (0.124)  (0.097)  (0.074)  (0.080)
Interaction -0.186* -0.705***  -0.032 -0.267%* -0.240 -0.147 -0.219%
(0.109)  (0.203)  (0.100)  (0.140)  (0.147)  (0.105)  (0.125)
Observations 5,670,468 448,457 1,080,687 2,296,282 1,971,688 2,233,330 3,437,138
R? 0.044 0.043 0.075 0.044 0.054 0.041 0.040
Mean Dependent Variable 3.33 3.77 3.66 3.86 4.34 2.77 3.85

Notes: Observations are at the individual level with sample weights. Standard errors are clustered by state. All
regressions include state and year fixed effects. Additional controls include dummies for whether the respondent is
male, white, black, hispanic, employed, and has health insurance. Dummies for age groups, education groups, and
income quintiles are also included. “Low Educ” is defined as having a high school degree, less than a high school
degree, or missing education information. “Low Inc” is defined as being in the bottom two quintiles of income.

Table A.12: Prescriptive Authority and 21+ Days in Poor Mental Health

ey @) 3) “) ) (6) (N
Full Black Middle Low Low Inc. Male Female
sample Age Educ.
Indep. Prescriptive Authority -0.002 0.002  -0.008***  -0.002 -0.003 -0.002 -0.002
(0.002)  (0.003)  (0.003) (0.004)  (0.005)  (0.002)  (0.003)
Low Psychiatrist-to-Pop. Ratio  0.002**  0.007* -0.003***  0.004*  0.005**  (0.003%*%* 0.002
(0.001)  (0.004)  (0.001) (0.002)  (0.002)  (0.001)  (0.001)
Interaction -0.003  -0.020*%** 0.006%** -0.005**  -0.004 -0.003 -0.003
(0.002)  (0.005)  (0.002) (0.002)  (0.003)  (0.002)  (0.002)
Observations 5,670,468 448,457 1,080,687 2,296,282 1,971,688 2,233,330 3,437,138
R? 0.024 0.022 0.049 0.025 0.031 0.024 0.023
Mean Dependent Variable 0.06 0.07 0.07 0.07 0.08 0.05 0.06

Notes: Observations are at the individual level with sample weights. Standard errors are clustered by state. All
regressions include state and year fixed effects. Additional controls include dummies for whether the respondent is
male, white, black, hispanic, employed, and has health insurance. Dummies for age groups, education groups, and
income quintiles are also included. “Low Educ” is defined as having a high school degree, less than a high school
degree, or missing education information. “Low Inc” is defined as being in the bottom two quintiles of income.
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Table A.13: Self-Reported Mental Health: Full Regression Results

Days in Poor Mental Health 21+ Days in Poor Mental Health
(D 2 3) “ ) 6)
Full sample Full sample Low Educ. Full sample Full sample Low Educ.
Indep. Prescriptive Authority -0.134* -0.093 -0.095 -0.003 -0.002 -0.002
(0.072) (0.083) (0.136) (0.002) (0.002) (0.004)
Low Psychiatrist-to-Pop. Ratio 0.113 0.157 0.002%* 0.004*
(0.075) (0.124) (0.001) (0.002)
Interaction -0.186* -0.267* -0.003 -0.005**
(0.109) (0.140) (0.002) (0.002)
Male -0.940%**  -0.940%**  -0.917*%* -0.012%** -0.012%** -0.013%**
(0.028) (0.028) (0.060) (0.001) (0.001) (0.002)
White 0.123 0.122 -0.101 -0.002 -0.002 -0.007*
(0.104) (0.104) (0.172) (0.003) (0.003) (0.004)
Black -0.087 -0.087 -0.513%* -0.005 -0.005 -0.017%**
(0.175) (0.175) 0.257) (0.005) (0.005) (0.006)
Hispanic -0.664%**  -0.663***  -1.287*F** -0.019*** -0.019%*%* -0.035%**
(0.139) (0.139) (0.200) (0.004) (0.004) (0.005)
Employed -1.246%%*  -1.246%**%  -1.669%**  -0.033*** _(.033%**  -0.045%**
(0.040) (0.040) (0.062) (0.001) (0.001) (0.002)
Health Insurance -0.355%**  -0.355%**%  -0.103*  -0.009*%** -0.009%**  -0.004%**
(0.047) (0.047) (0.055) (0.001) (0.001) (0.001)
Age: 18 to 34 1.444%%%  1.445%+* [ .877**%*  0.010%**  0.010***  (0.023%**
(0.064) (0.064) (0.114) (0.001) (0.001) (0.004)
Age: 35t0 44 1.651#%*%  1.652%%*  2255%%*%  (.025%**  (0.025%**  (0.042%**
(0.072) (0.072) (0.119) (0.002) (0.002) (0.004)
Age: 45 to 54 L.667*%*  1.667*+*  2322%*%%  (.032%**  (0.032%**  (.050%**
(0.057) (0.057) (0.108) (0.001) (0.001) (0.003)
Age: 55to 64 0.760***  0.760***  1.149%**  0.015%**  0.015%**  0.024%**
(0.042) (0.043) (0.115) (0.002) (0.002) (0.004)
Age: 65 and Over -1.225%%%  _1.225%%*%  _1.240%*F*  -0.029%**  -0.029%**  -0.030%**
(0.046) (0.046) (0.130) (0.002) (0.002) (0.005)
Education: HS or Less 0.451%%*  0.451%** 0.005 0.005
(0.088) (0.087) (0.003) (0.003)
Education: Some College or More ~ 0.059 0.059 -0.007**  -0.007**
(0.085) (0.084) (0.003) (0.003)
Income: 1st Quintile 1.973%%%  1.973%%%  1.652%**%  0.043*%**  (0.043%**  (.037#**
(0.053) (0.053) (0.083) (0.002) (0.002) (0.003)
Income: 2nd Quintile 0.665***  0.665%**  (0.268***  0.010%**  0.010%** 0.001
(0.022) (0.022) (0.032) (0.001) (0.001) (0.001)
Income: 3rd Quintile 0.044 0.044 -0.397%**  -0.005*** -0.005*** -0.016%**
(0.049) (0.049) (0.061) (0.001) (0.001) (0.002)
Income: 4th Quintile -0.467*%*  -0.467***%  -0.873%%* -0.017*** -0.017**%* -0.028%**
(0.051) (0.050) (0.066) (0.001) (0.001) (0.002)
Income: 5th Quintile -1.274%%% 1. 274%%%  -1.633%F*  -0.035%**  -0.035%**  -0.044%**
(0.065) (0.065) (0.099) (0.002) (0.002) (0.003)
Observations 5,670,468 5,670,468 2,296,282 5,670,468 5,670,468 2,296,282
R? 0.044 0.044 0.044 0.024 0.024 0.025
Mean Dependent Variable 3.33 3.33 3.86 0.06 0.06 0.07

Notes: Observations are at the individual level with sample weights. Standard errors are clustered by state. All
regressions include state and year fixed effects. “Low Educ” is defined as having a high school degree, less than
a high school degree, or missing education information. For both income and education, the omitted category is a
dummy equal to one if the relevant information is missigg and zero otherwise.



Table A.16: Self-Reported Mental Health: Including State-Specific Linear Time Trends
Days in Poor Mental Health 21+ Days in Poor Mental Health

ey @ 3) “4) ) (6) )
Full Full Low (mean) Full Full Low
sample sample Educ. low_educ sample sample Educ.
Indep. Prescriptive Authority -0.016 -0.032 0.025 0.000 -0.000 -0.000
(0.159)  (0.162)  (0.180) (0.002)  (0.002)  (0.002)
Low Psychiatrist-to-Pop. Ratio -0.059 -0.103 -0.001 -0.002
(0.067)  (0.097) (0.001)  (0.002)
Interaction 0.088 0.102 0.002 0.002
(0.123)  (0.144) (0.002)  (0.002)
Observations 5,670,468 5,670,468 2,296,282 5,670,468 5,670,468 2,296,282
R? 0.045 0.045 0.045 0.025 0.025 0.025
Mean Dependent Variable 3.33 3.33 3.86 0.06 0.06

Notes: Observations are at the individual level with sample weights. Standard errors are clustered by state. All
regressions include state and year fixed effects, as well as state-specific linear time trends. Additional controls
include dummies for whether the respondent is male, white, black, hispanic, employed, and has health insurance.
Dummies for age groups, education groups, and income quintiles are also included. “Low Educ” is defined as
having a high school degree, less than a high school degree, or missing education information. “Low Inc” is
defined as being in the bottom two quintiles of income.

35



"QUIOOUI JO sa[nuInb om) wIo)oq oy} ul Sureq se pauyap SI , OU] MOT,, "UOTJRULIOJUT
uoneonpa SulsSIW J0 ‘99139p [00Yds YSIY © Uey) SS9 @2139p [00Y0s Y31y & uraey st pauyep s, onpg M0, "Popn[our os[e a1e sa[numb swoour pue ‘sdnoid uoneonpa
‘sdnoi3 o3e 10 sorwwIN( "edUBINSUI UJ[EIY Sty pue ‘pakojdwa ‘oruedsiy Yoe[q ‘@M ‘Ofewr ST juapuodsal 9y} IOYIOYM JOJ SOTWWND IPN[OUT S[ONUOD [RUOHIPPY
‘$)09JJ0 POXY IBIA pue JJe)S IPNOUI SUOISSAITAIL [[Y "9e)S AQ PAIdISN[O I8 SIOLD prepuelS ‘sjySrom o[duwes yim [9AJ[ [BNPIAIPUL AY) J& oI8 SUONBAIISQQ :SAION

100 P00 P00 P00 P00 P00 P00 P00 P00 A
OVI'ELS'S  POE'6LS'S  68L'S9S'S  LLISSS'S  0L9009'S  006'VES'S  TEO'PES'S  SELI6S'S  ISSILS'S SUONBAIISqQ
O11°0) (111°0) O11°0) (601°0) O11°0) @110 011°0) (621°0) O11°0)
«L81°0- 9LT 0~ #S81°0- #S81°0- «L8T°0- $81°0- +681°0- ¥60°0- «LST°0- uonorIAU]
(SLO'0) (SLO'0) (SLO'0) (SLO'0) (SLO0) (rL00) (SLO'0) (SLO'0) (9L0°0)
PIT0 zIro €110 €110 P10 €110 €110 LIT0 pI1°0  oney ‘dog-01-ISHIEIGOAS g MO
(880°0) (0L0°0) (€80°0) (¥80°0) (¥80°0) (601°0) (#80°0) (€80°0) (€80°0)
80°0- «TET0- 160°0- 60°0- 160°0- 180°0- €60°0- €Tro- $60°0- Kuoyiny aanduosaid -dopuy
S1 ¢ 60 b 01 T 1T ss 61
(6 (®) w ()] (© (2 (€) @ (1
100 P00 P00 P00 P00 vr0'0 vr0'0 vr0'0 vr0°0 A
TT9TSS'S  S6ITO9S  ¥6T99S'S  OSI'66V'S  8SY'SSS'S  099°€KS'S  IL6WSS'S  1L0'S09'S  €6STILS'S SUONBAISSqO
(601°0) (111°0) (sT1°0) @I11°0) (601°0) 011°0) (€21°0) (601°0) (€11°0)
#+1TT0- +681°0- 1L1°0- #€61°0- +S81°0- +20T0- 0v1°0- +161°0- +S0T°0- uonovIU
(890°0) (SLO'0) (SLO'0) (SLO'0) (SLO'0) (SLO'0) (SL0°0) (SL0°0) (SLO'0)
#+1ST0 PIT°0 P10 SIT°0 €110 9110 SI1°0 vI10 LIT0  oney "dod-o1-1stneryoksd Mo
(580°0) (€80°0) (€80°0) (€80°0) (€80°0) (#60°0) (€80°0) (L30°0) (080°0)
160°0- 960°0- $60°0- 001°0- €60°0- $€0°0- Y01°0- 8L0°0- 111°0- Kyuoyny aanduosaid -dopuy
9T 8¢ s¢ 1€ 95 80 6 43 91
) (®) 03] 9 (©) (2] (© (@ (M

(IO 2ABIT) SSOWISNQOY YI[BOH [BIUSIA 1004 UT SAe(] JO JoqunN paroday-JosS :+1°V 9[qeL

36



"QUIOOUI JO sa[nuInb om) wIo)oq oy} ul Sureq se pauyap SI , OU] MOT,, "UOTJRULIOJUT
uoneonpa SulsSIW J0 ‘99139p [00Yds YSIY © Uey) SS9 @2139p [00Y0s Y31y & uraey st pauyep s, onpg M0, "Popn[our os[e a1e sa[numb swoour pue ‘sdnoid uoneonpa
‘sdnoi3 o3e 10 sorwwIN( "edUBINSUI UJ[EIY Sty pue ‘pakojdwa ‘oruedsiy Yoe[q ‘@M ‘Ofewr ST juapuodsal 9y} IOYIOYM JOJ SOTWWND IPN[OUT S[ONUOD [RUOHIPPY
‘$)09JJ0 POXY IBIA pue JJe)S IPNOUI SUOISSAITAIL [[Y "9e)S AQ PAIdISN[O I8 SIOLD prepuelS ‘sjySrom o[duwes yim [9AJ[ [BNPIAIPUL AY) J& oI8 SUONBAIISQQ :SAION

¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 A
OVI'ELS'S  POE'6LS'S  68L'S9S'S  LLISSS'S  0L9009'S  006'VES'S  TEO'PES'S  SELI6S'S  ISSILS'S SUONBAIISqQ
(200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0)
€00°0- 200°0- €00°0- €00°0- €00°0- 200°0- €00°0- 200°0- €00°0- uonorIAU]
(100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0)
#%200°0 #%200°0 #%200°0 #%200°0 #%200°0 #+200°0 #+200°0 #+200°0 #+200'0  oney "dod-01-ISIeIyoksd Mo
(200°0) (100°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0)
200°0- +€00°0- 200°0- 200°0- 200°0- 200°0- 200°0- 200°0- 200°0- Kuoyiny aanduosaid -dopuy
S1 €T 60 b 01 T 1T ss 61
(6 (®) w ()] (© (2 (€) @ (1
¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 ¥20°0 A
TT9TSS'S  S6ITO9S  ¥6T99S'S  OSI'66V'S  8SY'SSS'S  099°€KS'S  IL6WSS'S  1L0'S09'S  €6STILS'S SUONBAISSqO
(200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0)
€00°0- €00°0- 200°0- 200°0- €00°0- €00°0- 100°0- €00°0- €00°0- uonorIIU]
(100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0)
#+€00°0 42000 #%200°0 #%200°0 #%200°0 #+200°0 #%200°0 #%200°0 #+200°0  oney "dod-01-1sLeIyoksd Mo
(200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0)
200°0- 200°0- 200°0- 200°0- 200°0- 100°0- 200°0- 200°0- €00°0- Kyuoyny aanduosaid -dopuy
9T 8¢ s¢ 1€ 95 80 6 43 91
) (®) 03] 9 (©) (2] (© (@ (M

N 2ABIT) SSOWISNQOY YIBIH [BIUSIA J00d UT SAe(] +]7 Po1oday-J[oS :S1'V dIqeL

37



Table A.17: Robustness: Correlates of Law Changes
Unemployment Rates No. of Psychiatrists ~ No. of General Practitioners
ey @ 3) “ (&) (6)

FE & Pop. All FE & Pop. All FE & Pop. All
Only Controls Only Controls Only Controls

Indep. Prescriptive Authority -0.000 0.000 8.109 8.185* -52.965% -31.032
(0.002) (0.002) (7.339) (4.549) (28.158)  (19.434)
Low Psychiatrist-to-Pop. Ratio ~ -0.000 0.000 3.786 12.926%*  -83.379%* 26.667
(0.000) (0.000) (5.801) (5.780) (35.827)  (17.914)
Interaction 0.000 -0.000 4.930 10.498 53.362 -5.275
(0.000) (0.001) (14.896) (9.822) (73.743)  (49.572)
Observations 925,174 925,174 925,174 925,174 925,174 925,174
R? 0.850 0.851 0.890 0.944 0.967 0.986

Notes: Observations are at the county-month level, and are population weighted. Standard errors are clustered
by state. All regressions include state and year fixed effects. The full controls specifications also include total
population, population density, percent male, percent white, percent black, percent hispanic, percent unemployed,
percent 18 and under, percent 65 and over, percent with a high school degree or less, percent poverty, and median
income quintiles (minus the dependent variable). "Low Educ" is defined as having a high school degree or less.

General Health Insured
ey @) 3 “
FE Only All Controls FE Only All Controls

Indep. Prescriptive Authority -0.006 -0.001 0.007 0.003

(0.007) (0.007) (0.005) (0.005)
Low Psychiatrist-to-Pop. Ratio 0.091%* 0.106%** 0.012 0.003

(0.046) (0.036) (0.035) (0.032)
Interaction -0.014 0.000 -0.002 -0.005

(0.009) (0.007) (0.004) (0.004)
Observations 6,099,200 6,099,200 6,118,736 6,118,736
R? 0.009 0.165 0.015 0.172

Notes: Observations are at the individual level with sample weights. Standard errors are clustered by state. All
regressions include state and year fixed effects. The full controls specifications also include dummies for whether
the respondent is male, white, black, hispanic, employed, and has health insurance. Dummies for age groups,
education groups, and income quintiles (minus the dependent variable). “Low Educ” is defined as having a high
school degree, less than a high school degree, or missing education information. “Low Inc” is defined as being in
the bottom two quintiles of income.
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