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Abstract

Suicide rates in the United States have been increasing for the past several years. Limited access to mental
healthcare has many adverse effects, especially for marginalized communities. Between 2002 and 2017,
five states (NM, LA, IL, IA, and ID) passed legislation allowing psychologists to prescribe psychotropic
medication when deemed necessary for patient care, popularly referred to as the RxP movement. Using
Vital Mortality Statistics, a restricted data set provided through the National Center for Health Statistics,
we determine the effect of state-level expansions of prescriptive authority of psychologists on suicide rates.
Using a difference-in-difference estimation strategy, we find that the rate of suicide decreased for males,
White populations, individuals who are married or single, and for people between the ages of 35 and 55.
Odur results suggest that the effect of relaxing the regulations occurs at least 2 to 3 years after the policy
change, possibly due to education, training, and experience requirements for psychologists before they can
exercise prescriptive privileges.
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thority, Suicide
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1. Introduction

Suicide is one of the leading causes of death in the United States (CDC, 2020). It is the second leading
cause of death among individuals between the ages of 15 to 34. Over the past two decades, mortality re-
sulting from suicide increased in nearly all 50 states and the District of Columbia. Over 44,000 lives were
lost to suicide in 2016 alone (CDC, 2018). While there are many factors responsible for a person taking
their own life, several studies have found strong associations between mental health issues and risk of sui-
cide, with depression being ranked as the most prevalent catalyst (Arsenault-Lapierre et al., 2004; Bach-
mann, 2018; Bridvik, 2018; Chesney et al., 2014; Too et al., 2019). Improved access to mental healthcare
might mitigate the “deaths of despair” and save some lives. Access problems are further highlighted by
looking at the higher rates of suicide in rural areas underserved by healthcare providers (Bureau of Health

Workforce, 2016).

In the United States, there can often be weeks or months between the time a psychologist identifies that

a patient needs pharmacological intervention and when that patient is able to be seen, assessed, and given
treatment by a separate psychiatrist. Those weeks or months can be a matter of life or death for individuals
with suicidal intentions and expanding psychologist prescriptive authority reduces this time delay. Within
this study, we investigate the effect of this prescriptive authority expansion on the most severe potential
mental and behavioral health outcome, suicide.

We use restricted mortality data provided through the National Center for Health Statistics to analyze
the impact on suicide rates of allowing psychologists prescriptive authority. Prescriptive authority means
that, after meeting training, education, and experience requirements, psychologists can prescribe mental
and behavioral health medication that they deem beneficial for the individual. Prescriptive authority is one
of two types of scope-of-practice regulations within the medical field, the other being practice authority.
In economics, several studies have linked scope-of-practice regulations to limits in access to healthcare
services. Most studies focus on changes in practice authority, identifying changes in autonomy over job
responsibilities. Within our study, psychologist autonomy in patient care did not change; instead the legal
change was with the expansion of the right to prescribe medication. This is a unique addition to the litera-
ture since it explores one of the few policy vehicles that target prescriptive rather than practice authority.

Access problems can occur because of higher prices of healthcare services due to restrictive scope-of-prac-
tice laws (Kleiner et al., 2016; Kleiner & Park, 2010; Timmons & Norris, 2018). Most papers studying
scope-of-practice laws focus on dental services (Kleiner & Park, 2010; Kleiner et al., 2016; Langelier et all,
2016), primary care vs. nurse practitioners (Dueker et al., 2005; Stange, 2014; Xue et al., 2016; Traczysn-
ki & Udalova, 2018), and physician assistants (Timmons, 2017). Our paper instead focuses on mental
healthcare and suicide through psychologist scope of practice in terms of prescriptive authority, a market
that has not been studied thoroughly in the literature.

'The Prescription Privileges movement (hereafter RxP movement) is an ongoing policy debate that seeks to
expand scope-of-practice privileges for psychologists to prescribe controlled substances. Mental healthcare
services usually take two fundamental and often complementary forms: psychotherapy (such as talk ther-
apy) and psychotropic medication. Allowing psychologists to prescribe psychotropic medication may in-
crease access to treatment, particularly for disadvantaged or minority populations. Currently, there are five
states where prescriptive authority exists: New Mexico (since 2002), Louisiana (since 2004), Illinois (since
2014), Iowa (since 2016), and Idaho (since 2017) (Alexander & Schnell, 2019). States that allow prescrip-
tive privilege to psychologists require them to complete additional training, education, and experience
requirements in psychopharmacology. These requirements create a substantial lagged effect between when
a policy is passed and when psychologists are first able to prescribe psychotropic medications to patients.

Proponents of the RxP movement argue that allowing psychologists to prescribe controlled substances
will improve access to mental healthcare services. Opponents of the policy state that quality of care will



be poor, and patients may be prescribed inappropriate amounts of medication for their diagnoses. Exist-
ing literature in occupational licensing and scope of practice suggest mixed results on quality metrics for
reductions in regulatory barriers, with some studies recording improvements due to better access to care.
Our paper contributes to this research by analyzing how mortality due to suicides is affected by mental
healthcare access by allowing psychologists to prescribe controlled substances. We use a difference-in-dif-
ference estimation strategy to determine whether prescription privileges for psychologists mitigate suicide
deaths in states allowing prescriptive authority relative to others. We find that, in the long term, states
with prescriptive authority have a reduction in suicides for men, women, Black, White, middle-aged, sin-
gle, and divorced subpopulations.

The rest of the paper is organized as follows. Section 2 describes how our study fits with the existing liter-
ature and highlights our main contributions. Section 3 provides the methodology used in the paper while
Section 4 describes the data sets used for our analysis. We present the results from our findings in Section
5 and provider the conclusion in Section 6.

2. Literature Review

Scope-of-practice regulations refer to state-level laws that dictate what types of specific procedures can or
cannot be performed by healthcare providers. There are significant variations in scope-of-practice regula-
tions across states, and across healthcare professions such as nurse practitioners, physician assistants, and
pharmacists (McMichael, 2017; Stein et al., 2017). For instance, nurse practitioners in Alabama must col-
laborate under a supervising physician before they can order diagnostic tests. However, nurse practitioners
in New Mexico do not need to collaborate with physicians, can order tests, and have prescriptive authority
to prescribe medication without physician oversight (AANP, 2016).

Proponents state that scope-of-practice regulations promote better quality healthcare services and pro-
tection of physicians, who have invested more years to receive their degree. They also state that relaxing
scope-of-practice laws might lead to overutilization of diagnostic testing (such as CT scan or MRI) and
lead to higher healthcare costs and adverse health outcomes (Hughes et al., 2015). Regarding mental
healthcare, this would translate to overprescribing psychotropic medications, which has a higher potential
of being abused (Kaminer et al., 2010; Mamat et al., 2015). Regardless of the severity of scope-of-practice
restrictions within a state, these restrictions are designed and implemented by state-based agencies such as
the board of medicine, board of pharmacy, and the board of nursing (Phillips et al., 2014). These regu-
latory boards often include politicians, active members of the profession, and persons who have a vested
interested in healthcare training schools (Slivinski, 2020).

However, opponents state that these regulations act as strong barriers to the provision of healthcare
services, particularly for disadvantaged and rural residents (Federal Trade Commission, 2014). They also
argue that restrictive scope-of-practice regulations cause higher healthcare costs by limiting the supply of
healthcare services, which results in longer wait times and poorer long-term health outcomes (Kandrack et
al., 2019). Most of the research regarding changes in scope-of-practice laws have focused on the respon-
sibilities of nurse practitioners, pharmacists, dental hygienists, dental assistants, and physician assistants.
The literature has found evidence suggesting improved access, increased utilization of healthcare services
(Timmons & Norris, 2018; Chen et al., 2020; Swan et al., 2015), and lower prices of healthcare services
for customers after scope of practice is expanded to other providers (Kleiner et al., 2016; Kleiner & Park,
2010; Timmons & Norris, 2018).

Access can be especially difficult for mental and behavioral health services because there may be disparities
in the willingness of insurance companies to cover this type of care due to parity laws. Lang (2013) finds
that mental health parity laws can make it easier for people to access mental healthcare by structuring
prices in a way that is more affordable within insurance coverage. Scope-of-practice regulations can also



exacerbate the provider shortage crisis prevalent in healthcare today—for mental health services alone,

there is a shortage of over 6,000 providers (HRSA, 2021).

Other studies have analyzed the availability of healthcare providers for catering to mental health patients
on suicide rates. Multiple studies have found that areas with higher availability of healthcare providers,
such as psychiatrists, physicians, and counselors, are associated with lower suicide rates. Tondo et al. (2006)
find that higher density of psychiatrists and nonpsychiatrist physicians are associated with lower suicide
rates. A different study using data from CDC finds that states with higher proportions of psychiatrists,
psychologists, and social workers have lower suicide rates (Thomson Healthcare, 2007). Both studies rely
on bivariate analysis, making it difficult to establish a strong causal association because there might be
factors that affect both mental health outcomes and availability of providers.

Another variable used by researchers to capture access to mental healthcare services is distance to the
nearest provider. McCarthy et al. (2012) study the distance to the nearest Veterans Affairs (VA) mental
health provider as a factor affecting risk of suicides for active-duty military veterans. Controlling for so-
ciodemographic factors and mental health diagnosis, the authors do not find any evidence suggesting that
distance to the nearest VA is a strong predictor of suicide within this population. They only find a signifi-
cant result for distances greater than 800 miles. However, they do not capture how distance aftects lack of
visits to a mental health provider in the VA.

Researchers have also found a strong link between federal mental health aid received by states and low-

er suicide rates. Tondo et al. (2006) find that states receiving more federal mental health aid have lower
suicide rates. Their paper finds that federal mental health aid provided to states is a stronger predictor of
overall state suicide rates than density of mental healthcare providers or proportion of uninsured indi-
viduals. There is also the issue of individuals with suicidal tendencies seeking therapy and treatment, and
how successful these treatment methods are. Most mental health treatment is long term, requiring regular
meetings and medication for months, years, or continuously. Niederkrotenthaler et al. (2014) use data on
individuals that died by suicide between 2005 and 2010 to study the utilization of mental health services
prior to death. They find that 38.5% suicide decedents had received mental health care within the previous
two months before their death.

'There are fewer studies analyzing the impact of scope-of-practice regulations on mental and behavioral
healthcare access. In the study most similar to our own, Alexander and Schnell (2019) find that expanding
independent scope of practice for nurse practitioners to prescribe controlled substances improves access to
mental healthcare and reduces mental health related mortality, including suicides. This is the only study

to the best of our knowledge that looks at how expansion of scope of practice affects mental healthcare
outcomes. Furthermore, they find that the impact is greater on areas that are underserved, such as rural or
minority communities. Our paper differs from theirs in that we focus on expansion of prescription author-
ity specifically for psychologists instead of nurse practitioners, and we then determine how this expansion
affects suicide-related mortality. We also make a detailed analysis of how expansion of prescriptive author-
ity affects different groups of people by performing a subsample analysis. Other papers have also found
that expanded scope of practice for nurse practitioners might help alleviate disparities in access to mental

healthcare services (Bishop et al., 2014; Hartley et al., 2004; Traczynski & Udalova, 2018).

3. Data

To understand the ramifications of prescriptive authority on mental health outcomes, we focus on suicide
rates within treated and untreated states before and after prescriptive authority for psychologists was im-
plemented. Though deaths resulting from suicide can have many underlying factors, it is firmly associated
as a mental and behavioral health outcome on which prescriptive medication has substantial mitigating
effects (Gibbons et al., 2005; Olfson et al., 2003). We use mortality data (multiple cause of death) from



the National Vital Statistics System of the National Center for Health Statistics for years 1999-2018 to
analyze changes in deaths due to suicide.! This data set contains information on all deaths occurring in the
United States and contains categorical information on the cause(s) of death. This information is obtained
from death certificates provided through vital statistics offices in all 50 states and the District of Columbia.

We restrict our analysis to include only deaths due to suicide for individuals over the age of 15. We aggre-
gate the data set at the state, month, and year levels to include the number of deaths due to suicide in each
month and year for a select state. Observations are aggregated to the state level within months to comply
with the disclosure rules outlined in our data usage agreement. We do not report on some age categories
above 64 or for some minority populations for lack of robust sample size to comply with the legal require-
ment. We then include information on the sex of individuals who died by suicide in each state at a given
time. We add similar information regarding resident status, education level (high school, some college,
bachelors, graduate), marital status (divorced, widowed, single, married), age group (multiple 10-year

age intervals), and unemployment rate in the given state during a given month. Therefore, we have both
observations of the aggregate number of deaths by suicide in a certain state at a certain time, as well as the
different characteristics of people who died by suicide in a certain state at a certain time.

Figure 1 illustrates the average suicide rates per 100,000 individuals for New Mexico and Louisiana
relative to the other states. Three things stand out when looking at this graph. First, we see that without
controlling for any other factors that might affect suicide rates, New Mexico has a higher overall suicide
rate compared to the other states, while Louisiana is more comparable to the national average. Second,
the figure shows that the trends for the two reforming states are similar to the nonreforming states (which
we include in our control group). Third, we observe that suicide rates have been increasing across all states
between 1999 and 2018. We further graph the coefficients of the state-level suicide trend for New Mexico
and Louisiana in Figure 2 and notice that our pre-policy change years are not significantly different from
the national average trend in the pre-policy period.

Tables 1 and 2 provides the summary statistics of some key variables that illustrate a snapshot of the mor-
tality data, in the most recent sample year, 2018, and before any state changed their policies, 2003. Given
the restrictions on data access, there are limitations in the data descriptions that we can report. We list
the summary statistics of suicide rates for the nation, and then for the RxP states versus the nontreatment
states, for years 2003 and 2018, the year before any policy changes and the last year in our sample, respec-
tively. We see from the table that suicide rates increased from 2003 to 2018 for all groups. Suicide rates
are also higher in the treatment states compared to the nontreatment states. This prompts the question of
whether the policy implementation was endogenous or not, which we will discuss using a trend analysis.
We also see that females only comprise a little over 20% of suicide deaths, which is consistent with the
literature. Finally, according to our data, most of the suicides are of White individuals, which is also con-
sistent with previous studies.

4. Methodology

We use a difference-in-difference estimation to investigate the impact of allowing psychologists to have
prescriptive authority on access to mental healthcare and quality of care, as measured by suicide, the worst
potential outcome. Our main specification is given below:

ysmt = ﬁ0+ﬁ1Treatst+X;mth+as+’0t+ym+’us*t+€ (1)

smt

., represents our outcome variables: natural log of suicide rates in a given month 72 in a state s in year
¢. We use suicide rates to detect how expanding prescription authority to psychologists aftects quality of

1 We had access to the public data from 1996-2004 from the NBER website. However, NBER discontinued posting geographic identifiers from
2005. We had to apply to NCHS to receive the restricted version of the data set from 2005-2018. Data are aggregated to the state level to comply

with restricted data reporting requirements.



care. Treat , is an indicator variable that equals 1 for states with prescriptive authority for psychologists,
after the policy was implemented. Treat is O for all states that do not allow psychologists to prescribe
controlled substances. Though five states have changed their scope-of-practice laws for psychologists,

the only states that have had enough time since the policy change for the new training, education, and
experience requirements to be implemented are New Mexico (since 2002) and Louisiana (since 2004).
Psychologists must complete certain training, education, and experience requirements before they are
allowed to prescribe controlled substances. For instance, psychologists in New Mexico undergo 450 hours
of didactic instruction and 400 hours of supervised practicum before they can prescribe (16 NM § 22.24).
In Louisiana, psychologists must complete a postgraduate master’s degree in clinical psychopharmacology
(About Prescribing Psychologists, 2014). Though the two states have differences in the way they describe
their program, the legislation for prescriptive authority is very similar in terms of subject matter, timeline,
practicum experience, collaboration requirements, and continuing education requirements. Since the poli-
cy was passed in different years for New Mexico and Louisiana, Treat  is 1 for New Mexico in 2003, 0 for
Louisiana in 2003, 1 for both New Mexico and Louisiana in 2005 and later.

Our coeflicient of interest is 8, which captures the impact of prescriptive authority. o and p, represent
state and time fixed effects, respectively. The control states contain all other 48 states. Since we are using
staggered implementation periods, Louisiana is a control for New Mexico for 2 years. We assume that
the changes in New Mexico policy are plausibly exogenous to Louisiana’s pre-reform suicide rate since
the training and requirements for a psychologist to obtain prescriptive authority after the policy change
in NM would take longer than the amount of time for LA to reform. We do not remove Illinois, Iowa,
and Idaho from the control group since they have not had enough time since the policy change to fully
implement changes.

Finally, to address for the differential timing of policy change between our treated states, we adopt the
Goodman-Bacon (2018) decomposition to disentangle the impact of early adopters (New Mexico) from
late adopters (Louisiana). Since both states implemented the law close to one another, we do not expect
to see a vast change in the estimates. However, we might see an impact on the weights suggesting whether
our estimates are driven mainly by New Mexico or Louisiana.

If expansion of scope of practice does not reduce the quality of mental healthcare, we would expect suicide
rates to decline or remain unchanged. Studies within the occupational licensing literature have found
mixed effects on quality of care metrics after scope-of-practice regulations were expanded for nurse prac-
titioners. However, if access to mental healthcare improves, we would expect to see a significant decline in
the rates of suicide. If the quality of healthcare diminishes, then we might observe an increase in mortality
due to suicide. Therefore, the empirical result is theoretically ambiguous.

We further perform a series of subsample analysis to see whether the expansion of prescribing authority
to psychologists had an impact on certain populations more than others. We expect larger impacts on mi-
nority groups due to greater access problems present in these communities. We also expect that the policy
would have a bigger impact on people between the ages of 35 and 55. To test this, we conduct subsample
analyses by the sex, marital status, age, and racial categories using the variables provided in the data set.
Finally, all standard errors are clustered at the state level to adjust for unobservable confounders that are
correlated to the treatment at the state level.

To account for potential confounding factors within states, we empirically go one step further and repeat
our analysis with the addition of bootstrapped standard errors, with a rep of 100 and seed of 1. Boot-
strapping is a computational method in which we empirically mimic the process of random sampling by
treating our observed sample as if it were the population (Giné & Zinn, 1990). We then take samples of
the pseudo-population, with replacements, and calculate our estimate of interest. This does not change the
coeflicient estimate itself but instead reevaluates the standard errors within the updated framework.



We check for parallel trends using Angrist and Pischke’s (2009) approach. We interact a linear time trend
separately with each reforming state to account for the different timing of the policy change. The formal
specification of this parallel assumption test is as follows:

y,, = B+ P Treat + B Trend + a(Treat *Trend) +y +6 +0 +X 'C+e Vit <t (2)

The parallel assumption test is conducted separately for New Mexico and Louisiana and is applied to the
pre-reforming period. For New Mexico, ¢, is equal to 2002, representing the policy reform year, while for
Louisiana, 7 is 2004. The main coefficient of interest is a, which captures the difference in trend between
the reforming states and all the other states. When we conduct the specification for New Mexico, the
control group includes all other states minus Louisiana. When we run the specification for Louisiana, we
drop New Mexico from our analysis. We are interested in both the statistical significance and magnitude
of a. If & is small in magnitude and statistically insignificant, we can argue that the parallel trend assump-
tion is plausibly satisfied. X represents a vector of additional controls that are state and time specific, such
as proportion of women who died of suicide, residential status, racial controls, education controls, marital
status, and age, including macroeconomic variables such as unemployment rate. Finally, we also add a
state-specific linear time trend 4 *f to capture the change in suicide rates over time within each state.

‘Though we inspect for pretreatment parallel trends using this methodology, it should also be understood
that the parallel trends “test” is not a definitive test of common trends since the true counterfactual in
which the states never changed their policy is unobserved. Regardless, inspection of pretreatment trends
provides some comfort in the potential validity of parallel trends. We present the results of the parallel as-
sumption test in Tables 3 through 6. Table 3 represents the trend analysis for New Mexico and Louisiana
for the full sample, as well as both male and female subsamples. Tables 4, 5, and 6 repeat the analysis for
marital status, race, and age, respectively. The coeflicient of interest is both small in magnitude and statis-
tically insignificant for most outcome variables. In the few cases where we find a statistically significant
trend between reforming states and nonreforming states, the magnitudes are economically insignificant.
The trend analysis also suggests that the pre-policy trend in suicide rates for Louisiana is statistically clos-
er to the control group in the pre-policy period than New Mexico. However, the magnitudes of o for New
Mexico are very small, when statistically significant.

5. Results

We present the regression results for the effect of prescriptive authority on logged overall suicide rates in
Table 7. We find that overall suicide rates in our treatment states saw a reduction in the post-policy period
of 5 to 7 percentage points, relative to states without prescriptive authority for psychologists. The most
restrictive specifications contain controls such as state fixed effects, time fixed effects, and the proportion
of suicides within that state for each residency status, education level, marital status, age group, race, and
gender. The model also controls for state-level unemployment rates since lack of employment opportu-
nities has been identified as correlated with suicide. These reductions are significant with standard errors
clustered at the state level and with bootstrapped standard errors. The analysis is further conducted on a
series of subsamples of mortality data by sex, marital status, age group, and race. Since the evidence sug-
gests that access to mental healthcare services is underprovided for certain groups, we expect to see larger
magnitudes of estimated changes in suicides for some groups relative to others.

Table 8 shows that suicides decreased for males and increased for females in New Mexico and Louisiana
tollowing the passage of prescriptive policy for psychologists. This is interesting since male mortality due
to suicide is higher, and females are a smaller sample of the suicide mortality population. The first two
columns do not include additional controls. Our estimates suggest that the suicide rates for men in the re-
forming states decline by 7 to 8 percentage points. The coefficient for the female subsample is negative but
statistically insignificant in the unrestricted model. However, in the restricted model, the female coeflicient
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becomes significant and suggests that the mortality rates for females due to suicide increased by 8 percent-
age points. These results are counterintuitive and suggest that states should investigate qualitative data in
their state on individuals seeking mental and behavioral health support to understand what their needs
were before expanding prescriptive authority. Overall, suicides may decrease, but some subpopulations may
be vulnerable to changes. Table 9 replicates these regressions with the addition of bootstrapped standard
errors. In this case we find that there is still a significant increase in female suicide, but this significance

is only at the 5% level. Males have a consistent significant reduction in suicide under the bootstrapped

methodology.

Tables 10 and 11 present the results for subsample analysis by marital status for both the clustered stan-
dard errors and bootstrapped standard errors, respectively. We see no statistically significant effect of the
reform on divorced individuals, even though the point estimate is negative in magnitude. Suicide rates
for single individuals and married individuals decline by 4 and 6 percentage points. The coeflicient for
single individuals is only significant at the 10% level. The direction and significance of results is consistent
under bootstrapping. To the best of our knowledge, there has not been any study within the literature that
looks at the prevalence of individuals with suicidal intentions in attending therapy with a psychologist or
psychiatrist. Policymakers in each state should study their state’s suicide trends to determine the most at-
risk category of people not receiving support. If there is substantial loss of life among married and single
individuals, then expanding scope of practice for psychologists to prescribe pharmacological drugs may
reduce suicide for these groups. If the concern is divorced individuals, then expanding scope of practice
for prescriptive authority does not reduce suicide, but importantly, it also does not increase suicide. In
other words, access could be improved without substantial reductions in quality as measured by the worst
perceived potential outcome: the loss of life.

Table 12 presents results for different age categories. Table 13 repeats the analysis within the bootstrapped
standard error framework. All the coeflicients are negative in magnitude, but only significant for age
groups 35—44 and 45-54 in the base model. Under bootstrapping we observe significance for ages 15-24,
25-34,35-45, and 45-54. Reductions in suicide rates are between 4 and 8 percentage points depending on
age category, with the largest effects being observed in the 35-44 age range. Within the literature, late 30
and early 40-year-olds make up a disproportionately high percentage of the suicide population, meaning
that policy interventions targeting this group can improve outcomes for the most at-risk category.

Finally, Tables 14 and 15 present the race subsample analysis with clustered standard errors and boot-
strapped standard errors, respectively. Only the White coefficient is statistically significant at the 5%

level within both model frameworks, suggesting a decline in deaths by suicide for White individuals by

5 percentage points relative to White individuals living in nonreforming states. There were no significant
reductions in suicide within the Black community. Though there is not a reduction, there is also not a
significant increase. If the purpose of this prescriptive authority expansion is to improve access and address
concerns about quality of care, a lack of increase is an intuitively interesting result. It means that access can
be improved without worsening the most extreme mental and behavioral health outcomes.

We also conduct a variety of additional specifications, the results of which are presented in an online
appendix that is available upon request. These additional tests include different forms of smoothing, such
as a first order autoregressive model, exponential smoothing, and a random walk, and the results are nearly
identical in magnitude and statistical significance.

We conduct the Goodman-Bacon decomposition analysis for the full sample and several subsample anal-
yses. The purpose of the Goodman-Bacon decomposition is to determine if the multiple treatment periods
are biasing our difference-in-difference estimates. We present the results in Table 16 for the full sample.
'The results suggest that for the full sample, results are primarily being driven by the earlier treated groups
rather than the later treated groups. The estimated difference-in-difference coefficient for the full sample
suggests all three estimates are negative, suggesting that the mortality rate due to suicide is declining be-
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tween all three treated groups versus the control group. However, the effects are largely being driven by the
early treated units compared to the later treated units. We conduct this for all the groups in our analysis in
Table 17, and none of the models cause the difference-in-difference estimator to be significantly different
after accounting for early and late treatment periods.

6. Conclusion

Limited access to healthcare is linked to poorer health outcomes for many people. This is also true for
mental healthcare. Economists and healthcare professionals argue that access to healthcare can be ex-
panded by relaxing scope-of-practice regulations for providers. However, opponents of scope-of-practice
expansions argue that the quality of care will be compromised, and the cost of care will increase due to
overprescribing or overtesting. Our paper investigates how allowing prescriptive authority to psychologists
affects suicide rates, which we argue is the most extreme of mental and behavioral health outcomes and
one of the fundamental quality effects involved in prescriptive authority expansions.

Using a restricted mortality data set from the National Center for Health Statistics, we investigate the
relationship between suicide and prescriptive authority for psychologists by employing a difference-in-dif-
terence estimation technique. In the United States, there can often be weeks or months between the time
a psychologist identifies that a patient needs pharmacological intervention and when that patient is able
to be seen, assessed, and given treatment by a separate psychiatrist (Malowney et al., 2015). Those weeks
or months can be a matter of life or death for individuals with suicidal intentions, but expanding psychol-
ogists’ prescriptive authority reduces this time delay. Currently, five states have implemented prescriptive
authority for psychologists, but it takes a few years for psychologists to fulfill all the requirements to
obtain this privilege. Thus we limit our analysis to New Mexico and Louisiana, since they are the only two
states to have had enough time for the policy to be integrated.

We find that states that have passed the prescriptive authority laws for psychologists have a 5 to 7 per-
centage points decrease in their overall suicide rates. These results are diverse within subgroups, with male,
married, single, young, and White individuals seeing the largest reduction in suicide rates. We also find
some evidence of an increase in female suicide and null results for divorced and Black subgroups. The
United States is on the verge of a suicide crisis. Nearly every state has seen substantial increases in sui-
cide rates over the past decade, and policy interventions that address access issues may be one of the most
impactful ways to address this growing concern. Policymakers considering expanding the prescriptive
authority of psychologists should first analyze trends within the subpopulations, as these expansions may
be more impactful for some groups. Regardless, outside of the weakly significant effects for the female
population, improving access to pharmacological intervention is not found to worsen the most extreme of
quality measures, suicide.

Odur results reflect trends that are similar to those observed by Alexander and Schnell (2019), who find
that independent prescribing by nurse practitioners reduces suicide-related mortality. It should be not-

ed that there are substantial differences between nurse practitioners and psychologists, and in insurance
companies’ willingness to cover care. Alexander and Schnell (2019) did not find a reduction in mental
health-related mortality when considering all counties, though they did find significant reductions (11%)
in counties that are categorized as underserved. We are not able to present results at the county level due
to our data usage agreement, but we do find significant reductions in suicide rates between 5 and 7% when
considering the entire sample, unlike this previous work. Our results are intuitively similar, but direct com-
parisons between nurse practitioner and psychologist expansions are not able to be made at this time.

Our analysis is limited to one quality outcome measure, suicide, but it is certainly not reflective of all mea-
sure of quality outcomes. We suggest that future research investigate the relationship between these pre-
scriptive authority expansions and a variety of other outcomes, such as depression, anxiety, cost of services,

10



time to diagnosis, time to treatment plan, and the implications for wages for psychologists, psychiatrists,
nurse practitioners, physicians, and professionals in other related medical fields.

Our paper suggests that allowing healthcare providers to prescribe controlled substances can improve
access to mental and behavioral healthcare services. This is especially important for policymakers to
consider now because the United States has been observing a shocking increase in suicide and has also
been battling a global pandemic, which is likely to have long-lasting impacts on the population’s physical
and mental health. Given recent CDC reports that suicide ideation has increased in young adults during
COVID-19, we expect to see a rise in the demand for mental health services (Czeisler et al., 2020).
Restrictive scope-of-practice regulations reduce access to efficient mental healthcare, which is becoming
a more prevalent concern as we emerge from the current pandemic. Our paper suggests that by allowing
psychologists to prescribe psychotropic substances, there are reductions in suicide rates and increased
access to sufficient treatment.
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Table 1.

Summary Statistics for Suicide from the Vital Mortality Statistics Sample in 2018

National Average LA and NM Treatment States ~ Nontreatment
Treatment States States
Suicide Rate 14.8 per 100,000 18.6 per 100,000 15.0 per 100,000 14.6 per 100,000

Sex

Female 22% 23% 22% 22%

Marital Status

Single 39% 41% 41% 38%

Divorced 21% 19% 20% 21%

Married 33% 33% 33% 33%
Race

White 89% 83% 89% 89%

Black 7% 9% 7% 7%
Age

15-24 13% 14% 13% 13%

25-34 17% 19% 18% 16%

35-44 16% 15% 16% 16%

45-54 17% 15% 17% 17%

55-64 18% 16% 17% 18%

Note. +/- 1.5% for rounding and missing data values. Summary statistics are provided for some select categories. Inclusion or exclusion of variables

was determined by the limitations within the data usage agreement for the restricted Vital Mortality Statistics.

Source. National Center for Health Statistics (1999-2004, 2005-2018)



Table 2.

Summary Statistics for Suicide within the Vital Mortality Statistics Sample in 2003

National Average LA and NM All Treatment Nontreatment
Treatment States States States
Suicide Rate 10.9 per 100,000  12.5 per 100,000  10.3 per 100,000  11.0 per 100,000

Sex

Female 20% 19% 18% 20%

Marial Status

Single 32% 36% 34% 32%

Divorced 22% 22% 22% 22%

Married 37% 33% 35% 38%
Race

White 90% 87% 91% 90%

Black 6% 7% 6% 6%
Age

15-24 13% 16% 14% 12%

25-34 16% 18% 17% 16%

35-44 21% 21% 22% 20%

45-54 21% 17% 20% 21%

55-64 12% 11% 11% 12%

Note. +/- 1.5% for rounding and missing data values. Summary statistics are provided for some select categories. Inclusion or exclusion of variables

was determined by the limitations within the data usage agreement for the restricted Vital Mortality Statistics.

Source. National Center for Health Statistics (1999-2004, 2005-2018).



Table 3.

Parallel Assumption Test for Full Sample

Louisiana
Variables Total Male Female
Louisiana 1.2229%* 1.3068™* 0.7286*
(0.0465) (0.0528) (0.0947)
LA *Trend 0.0001 0.0001 0.0005
(0.0001) (0.0001) (0.0001)
Observations 3,666 3,658 3,471
New Mexico
Variables Total Male Female
New Mexico 0.9537* 1.0147%* 0.6377*
(0.0336) (0.0515) (0.0676)
NM *Trend 0.0004*** 0.0005*** -0.0003**
(0.0001) (0.0001) (0.0001)
Observations 2,442 2,438 2,308

Note. **p < 0.01, ™ p < 0.05, *p < 0.10. Column (1) analyzes the full sample of observations, while Columns (2) and (3) provide a subsample
analysis of male and female observations, respectively.

Source. National Center for Health Statistics (1999-2004, 2005-2018).

Table 4.

Parallel Assumption Test by Marital Status

Louisiana
Variables Divorced Married Single
Louisiana 1.2823%* 1.4602%** 1.1950%*
(0.0691) (0.0649) (0.0764)
LA *Trend -0.0001 0.0001 0.0002*
(0.0001) (0.0001) (0.0001)
Observation 3,479 3,597 3,618
New Mexico
Variables Divorced Married Single
New Mexico 0.9923* 1.0829*** 0.9527*
(0.0468) (0.0446) (0.0518)
NM *Trend 0.0000 0.0004*** 0.0006™**
(0.0001) (0.0001) (0.0001)
Observations 2,307 2,404 2,409

Note. ™ p < 0.01, *p < 0.05, * p < 0.10. Column (1) inspects the trend for the divorced subset populations, Column (2) repeats the methodology
for the married subpopulation, and Column (3) repeats the analysis for the single subpopulation.

Source. National Center for Health Statistics (1999-2004, 2005-2018).



Table 5.

Parallel Assumption Test by Race

Louisiana
Variables White Black
Louisiana 1.1778** 1.0950™**
(0.0730) (0.1309)
LA *Trend 0.0001 0.0002
(0.0001) (0.0002)
Observations 3,643 2,370
New Mexico
Variables White Black
New Mexico 1.1778** 1.0950"**
(0.0730) (0.1309)
NM *Trend 0.0001 0.0002
(0.0001) (0.0002)
Observations 3,643 2,370

Note. **p < 0.01, ™ p < 0.05, *p < 0.10. Column (1) depicts the results of the parallel assumption test for the White subpopulation, while Column
(2) depicts the results of the parallel assumption test for the Black subpopulation.
Source. National Center for Health Statistics (1999-2004, 2005-2018).

Table 6.

Parallel Assumption Test by Age Category

Louisiana
Age 15-24 Age 25-34 Age 35-44 Age 45-54 Age 55-64
Louisiana 1.152%* 1.2077* 1.1756™* 1.2745* 1.2355™**
(0.1225) (0.0670) (0.0727) (0.0618) (0.0712)
LA *Trend 0.0005*** 0.0000 0.0003*** -0.0002 -0.0000
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Observation 3,364 3,434 3,501 3,471 3,214
New Mexico
Age 15-24 Age 25-34 Age 35-44 Age 45-54 Age 55-64
New Mexico 0.8539™** 0.9181™** 0.8711™* 1.3621% 0.9878"*
(0.0982) (0.0498) (0.0567) (0.0268) (0.0471)
NM *Trend 0.0002 0.0001*** 0.0001 -0.0001 -0.0008***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0002)
Observations 2,248 2,290 2,333 3,471 2,118

Note. ™ p < 0.01, *p < 0.05, *p < 0.10. Columns (1) through (5) depict the results of the parallel assumption test by age group.
Source. National Center for Health Statistics (1999-2004, 2005-2018).



Table 7.

Mortality Due to Suicide: Full Sample

All Suicides All Suicides All Suicides All Suicides
Treatment 1.0698™* 0.9816*" 1.0698™* 0.9816*
(0.0147) (0.0230) (0.0216) (0.0421)
Treatment * -0.0731*** -0.0483** -0.0731*** -0.0484**
Post Period (0.0184) (0.0214) (0.0331) (0.0202)
State, State,
Time, Time,
Residency, Residency,
Additional Con State E(?ucation, State E(?ucation,
e MolSan g MesiSoo
Unemployment, Unemployment,
Race, Race,
Gender Gender
rS;jlsndard Er- Cluster(State)  Cluster(State) Bootstrap Bootstrap
R? 0.95 0.96 0.95 0.96
Observations 12,227 12,227 12,227 12,227

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. Columns (1) and (2) use all five treatment states, while Columns (3) and (4) only use LA and NM. The

treatment variable is the natural log of mortality resulting from suicide within each individual state, in each individual time period.
Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Table 8.

Mortality Due to Suicides: Subsample Analysis by Sex

Female Male Female Male
Treatment 0.9909* 1.0712%* 0.7489* 1.0651"*
(0.0268) (0.0164) (0.0620) (0.0277)
Treatment * -0.0170 -0.0827*** 0.0786*" -0.0687***
Post Period (0.0332) (0.0205) (0.0392) (0.0232)
State, State,
Time, Time,
Residency, Residency,
Additional State State Education, Education,
State-Level Time Time Marital Status, ~ Marital Status,
Controls Age Group, Age Group,
Unemployment, Unemployment,
Race, Race,
Gender Gender
rS;jlsndard Er- Cluster(State)  Cluster(State)  Cluster(State)  Cluster(State)
R? 0.85 0.92 0.90 0.93
Observations 12,227 12,227 12,227 12,227

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. Columns (1) and (3) looks at female mortality due to suicide, while Columns (2) and (4) look at male

mortality due to suicide. The treatment variable is the natural log of mortality resulting from suicide within each individual state, in each individu-

al time period.

Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Table 9.

Mortality Due to Suicides: Subsample Analysis by Sex with Bootstrapped Standard Errors

Female Male Female Male
Treatment 0.9909* 1.0712%* 0.7489* 1.0651"*
(0.0645) (0.0315) (0.0541) (0.0392)
Treatment * -0.0170 -0.0827*** 0.0786*" -0.0687***
Post Period (0.0475) (0.0231) (0.0339) (0.0233)
State, State,
Time, Time,
Residency, Residency,
Additional State State Education, Education,
State-Level Time Time Marital Status, Marital Status,
Controls Age Group,  Age Group,
Unemployment, Unemployment,
Race, Race,
Gender Gender
rS;jlsndard Er- Bootstrap Bootstrap Bootstrap Bootstrap
R? 0.85 0.92 0.90 0.93
Observations 12,227 12,227 12,227 12,227

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. Columns (1) and (3) looks at female mortality due to suicide, while Columns (2) and (4) look at male
mortality due to suicide. The treatment variable is the natural log of mortality resulting from suicide within each individual state, in each individu-

al time period.

Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Mortality Due to Suicides: Subsample Analysis by Marital Status

Divorced Married Single
Treatment 0.9636* 1.0387** 1.0276**
(0.0307) (0.0243) (0.0288)
Treatment * -0.0326 -0.0608*** -0.0438*
Post Period (0.0250) (0.0132) (0.0458)
State, State, State,
Time, Time, Time,
Residency, Residency, Residency,
Additional Education, Education, Education,
Controls Marital Status, Marital Status, Marital Status,
Age Group, Age Group, Age Group,
Unemployment, Unemployment, Unemployment,
Race, Race, Race,
Gender Gender Gender
(S:'clillii;rii;rror Cluster(State)  Cluster(State)  Cluster(State)
R? 0.94 0.95 0.94
Observations 12,227 12,227 12,227

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. The treatment variable is the natural log of mortality resulting from suicide within each individual state,

in each individual time period.

Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Table 11.

Mortality Due to Suicides: Subsample Analysis by Marital Status with Bootstrapped Standard Errors

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. The treatment variable is the natural log of mortality resulting from suicide within each individual state,

Divorced Married Single
Treatment 0.9636* 1.0387** 1.0276**
(0.0447) (0.0378) (0.0423)
Treatment * -0.0326 -0.0608*** -0.0438*
Post Period (0.0250) (0.0223) (0.0236)
State, State, State,
Time, Time, Time,
Residency, Residency, Residency,
Additional Education, Education, Education,
Controls Marital Status, Marital Status, Marital Status,
Age Group, Age Group, Age Group,
Unemployment, Unemployment, Unemployment,
Race, Race, Race,
Gender Gender Gender
i:f;dard Fr- Bootstrap Bootstrap Bootstrap
R? 0.95 0.95 0.94
Observations 12,227 12,227 12,227

in each individual time period.
Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Table 12.

Mortality Due to Suicides: Subsample Analysis by Age Group
15-24 25-34 35-44 45-54 55-64
Treatment 0.9814** 0.9831"** 1.0119*** 1.007** 0.9233%**
(0.0713) (0.0297) (0.0222) (0.0196) (0.0404)
Treatment * -0.0630 -0.0487 -0.0783** -0.0531%* -0.0025
Post Period (0.0638) (0.0297) (0.1683) (0.0128) (0.0205)
State, State, State, State, State,
Time, Time, Time, Time, Time,
Residency, Residency, Residency, Residency, Residency,
Education, Education, Education, Education, Education,
Additional
Controls Marital Status, = Marital Status, = Marital Status, = Marital Status, = Marital Status,
Age Group, Age Group, Age Group, Age Group, Age Group,
Unemployment, Unemployment, Unemployment, Unemployment, Unemployment,
Race, Race, Race, Race, Race,
Gender Gender Gender Gender Gender
Standar.d Error Cluster(State)  Cluster(State)  Cluster(State)  Cluster(State)  Cluster(State)
Clustering
R? 0.90 0.92 0.93 0.94 0.93
Observations 12,227 12,227 12,227 12,227 12,227
Note. ™ p < 0.01,™ p < 0.05," p < 0.10. The treatment variable is the natural log of mortality resulting from suicide within each individual state,

in each individual time period.
Source. National Center for Health Statistics (1999-2004, 2005-2018).



Table 13.

Mortality Due to Suicides: Subsample Analysis by Age Group with Bootstrapped Standard Errors

15-24 25-34 35-44 45-54 55-64
Treatment 0.9814* 0.9831* 1.0119%* 1.007* 0.9233*
(0.0436) (0.0446) (0.0395) (0.0433) (0.0489)
Treatment * -0.0630** -0.0487* -0.0783*** -0.0531* -0.0025
Post Period (0.0269) (0.0280) (0.0248) (0.0283) (0.0342)
State, State, State, State, State,
Time, Time, Time, Time, Time,
Residency, Residency, Residency, Residency, Residency,
Additional Education, Education, Education, Education, Education,
Controls Marital Status, = Marital Status, = Marital Status, = Marital Status, = Marital Status,
Age Group, Age Group, Age Group, Age Group, Age Group,
Unemployment, Unemployment, Unemployment, Unemployment, Unemployment,
Race, Race, Race, Race, Race,
Gender Gender Gender Gender Gender
Standard Er-
rors Bootstrap Bootstrap Bootstrap Bootstrap Bootstrap
R? 0.90 0.92 0.93 0.94 0.93
Observations 12,227 12,227 12,227 12,227 12,227

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. The treatment variable is the natural log of mortality resulting from suicide within each individual state,

in each individual time period.

Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Table 14.

Mortality Due to Suicides: Subsample Analysis by Race

White Black
Treatment 0.9896™* 0.2730*
(0.0309) (0.1559)
Treatment * -0.0505™* -0.0014
Post Period (0.0220) (0.0132)
State, State,
Time, Time,
Residency, Residency,
Additional Education, Education,
Controls Marital Status,  Marital Status,
Age Group, Age Group,
Unemployment, Unemployment,
Race, Race,
Gender Gender
gtlir;f;i:rror Cluster(State)  Cluster(State)
R? 0.96 0.83
Observations 12,227 12,227

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. The treatment variable is the natural log of mortality resulting from suicide within each individual state,

in each individual time period.

Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Table 15.

Mortality Due to Suicides: Subsample Analysis by Race with Bootstrapped Standard Errors

White Black
Treatment 0.9896™* 0.2730*"
(0.0428) (0.0681)
Treatment * -0.0505™* -0.0014
Post Period (0.0200) (0.0353)
State, State,
Time, Time,
Residency, Residency,
Additional Education, Education,
Controls Marital Status,  Marital Status,
Age Group, Age Group,
Unemployment, Unemployment,
Race, Race,
Gender Gender
Standeutd Error Bootstrap Bootstrap
Clustering
R? 0.96 0.83
Observations 12,227 12,227

Note. ™ p < 0.01,™ p < 0.05," p < 0.10. The treatment variable is the natural log of mortality resulting from suicide within each individual state,

in each individual time period.

Source. National Center for Health Statistics (1999-2004, 2005-2018).

Table 16.

Goodman-Bacon Decomposition for the Full Sample

Full Sample
Difference-in-Difference Estimate -0.068
Weight  Avg DD Est
Earlier Treated vs. Later Control 0.188 -0.042
Later Treated vs. Earlier Control 0.004 -0.052
Treated vs. Never Treated 0.808 -0.075

Note. Early T refers to early treatment states (New Mexico). Late T refers to Louisiana. Never treated refers to states that did not reform their

scope-of-practice law allowing psychologists to prescribe controlled substances. The weights suggest which group contributes to the DD estimate.
Source. National Center for Health Statistics (1999-2004, 2005-2018).
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Table 17.

Goodman-Bacon Decomposition for All Subsamples

Male Subsample Female Subsample Divorced Subpopulation
DD Est -0.076 DD Est 0.140 DD Est -0.018
Weight AV%:;]?D Weight AV%S]?D Weight D%V%s ¢
Earlier Earlier Treated Earlier Treated
Treated vs. 0.182 -0.030 vs. Later 0.325 -0.464 vs. Later 0.326 0.020
Later Control Control Control
Later Treated Later Treated Later Treated
vs. Earlier 0.004 -0.035 vs. Earlier 0.007 -0.358 vs. Earlier 0.007 -0.035
Control Control Control
Treated vs. Treated vs. Treated vs.
Never Treated 0.814 -0.086 Never Treated 0.668 -0.020 Never Treated 0.667 -0.036
Married Subpopulation Single Subpopulation Age 15-24 Subpopulation
DD Est -0.018 DD Est -0.081 DD Est -0.140
. Aveg DD . Aveg DD . A
Weight V%s " Weight VES " Weight DDV ot
Earlier Earlier Treated Earlier Treated
Treated vs. 0.326 0.020 vs. Later 0.170 -0.116 vs. Later 0.188 -0.251
Later Control Control Control
Later Treated Later Treated Later Treated
vs. Earlier 0.007 -0.035 vs. Earlier 0.004 -0.117 vs. Earlier 0.004 -0.241
Control Control Control
Treated vs. Treated vs. Treated vs.
Never Treated 0.667 -0.036 Never Treated 0.827  -0.073 Never Treated 0.808 -0.113
Age 25-34 Subpopulation Age 35-44 Subpopulation Age 45-54 Subpopulation
DD Est -0.023 DD Est -0.120 DD Est -0.096
Weight AV%:S]?D Weight AV%S]?D Weight D%VI%S ¢
Earlier Earlier Treated Earlier Treated
Treated vs. 0.188 0.076 vs. Later 0.188 -0.125 vs. Later 0.188 -0.021
Later Control Control Control
Later Treated Later Treated Later Treated
vs. Earlier 0.004 0.067 vs. Earlier 0.004 -0.125 vs. Earlier 0.004 -0.051
Control Control Control
Treated vs. Treated vs. Treated vs.
Never Treated 0.808 0.010 Never Treated 0.808 -0.118 Never Treated 0.808 -0.114
Age 55-64 Subpopulation White Subpopulation Black Subpopulation
DD Est 0.031 DD Est -0.066 DD Est -0.003
. Ave DD . Ave DD . Av
Weight %s ‘ Weight %‘,s ‘ Weight R
Earlier Earlier Treated Earlier Treated
Treated vs. 0.188 0.144 vs. Later 0.188 -0.044 vs. Later 0.188 0.111
Later Control Control Control
Later Treated Later Treated Later Treated
vs. Earlier 0.004 0.134 vs. Earlier 0.004 -0.055 vs. Earlier 0.004 0.129
Control Control Control
Treated vs. Treated vs. Treated vs.
Never Treated 0.808 0.004 Never Treated 0.808  -0.071 Never Treated 0.808 -0.031

Note. Early T refers to early treatment states (New Mexico). Late T refers to Louisiana. Never treated refers to states that did not reform their
scope-of-practice law allowing psychologists to prescribe controlled substances. The weights suggest which group contributes to the DD estimate.
Source. National Center for Health Statistics (1999-2004, 2005-2018).
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