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Abstract

This paper analyzes the impact of mental health treatment on suicide attempts. While prior work
demonstrates the effectiveness of mental health treatment at reducing suicide risk, few studies
examine nationally representative populations or use broad measures of access to mental health
services. A methodological problem can arise in studies of mental health treatment and suicidal
behavior because a suicide attempt can result in the use of more mental health services. Using
nationally representative survey data combined with national estimates of provider availability,
this paper employs a methodological correction to address that potential problem of reverse
causation. This paper uses measures of the density of health care providers in an area as statistical
instruments for use of mental health treatment in an analysis of the impact of mental health
treatment on suicide attempts. This study finds that mental health treatment significantly reduces
suicide attempts.

Introduction

Suicide poses a significant public health problem in the USA. In 2015, suicide was the tenth
leading cause of preventable death with 44,193 individuals dying by suicide.1 Additionally, while
preventable mortality from many other causes has been declining in recent years, deaths by suicide
have been increasing.2 From 1999 to 2014, suicide rates increased 24%, from 10.5 per 100,000
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people to 13 per 100,000 people.3 In addition to lives lost, suicide results in large economic costs,
estimated at over $93 billion per year.4 As a result, reducing suicide has become a top priority for
patients, providers, payers, policy makers, and advocates.5

Mental health treatment for those at risk of suicide is an important part of suicide prevention.
Over 90% of suicide victims have at least one psychiatric disorder.6 Antidepressant prescriptions
are correlated with lower suicide rates,7, 8 and other forms of therapy, such as cognitive therapy and
interpersonal psychotherapy, have been shown to reduce suicidal behavior.9–11 Most suicide
victims have some contact with medical providers within a month of death, and approximately one-
third have contact with a mental health provider.12 However, there is opportunity for individuals at
risk for suicide to receive more treatment.13

Research has shown that mental health treatment utilization among individuals with risk of
suicidal behavior is very low and a significant proportion of these individuals report lack of
treatment access as a primary reason for not obtaining care.14 This is a concern, given research has
shown a reduction in risk of suicide following mental health treatment.15 The literature has also
documented evidence of the challenges related to continued receipt of mental health services.16

However, this literature has been limited either to a select population, for example veterans17 or
limited to a few treatment centers.16 Very few studies have investigated the impact of mental health
treatment in reducing risk of suicide among a nationally representative sample of the population.14

Additional research examines the relationship between physician density and suicide rates among
adolescents and young adults in European countries.18 This work, however, has several limitations.
First, it examines general physician density, not behavioral health specialists. Next, it is unable to
estimate the impact of physician density on probability of receiving treatment. Finally, it is unable
to control for a wide variety of potential cofounders.

A number of factors complicate the accurate identification of the effect of mental health
treatment on suicide attempts. Underlying mental health conditions can drive the decision to
attempt suicide, as well as the decision to seek mental health treatment. Also, uncompleted suicide
attempts can result in increases in mental health treatment. These relationships can pose an analytic
problem of reverse causation, which in this context could be higher levels of suicidal behavior
leading to greater use of treatment. This study addresses that potential problem by using
geographic variation in the availability of mental health service providers as a statistical instrument
in an analysis of the impact of mental health treatment on suicide attempts.

This study contributes to the literature in two important ways. First, it examines the impact of
mental health treatment on suicide attempt among a nationally representative sample of the
population using a statistical correction for reverse causation in treatment seeking
behavior—something that has not been previously done in the literature. Second, the study
examines the impact of mental health treatment on suicide attempt among various subgroups of the
population, which have been recently identified in the literature as facing unique challenges, to
determine whether the impact of mental health treatment might vary among different sub-
populations.19 This is an important contribution to the literature as it quantifies the importance of
mental health treatment in reducing suicide attempt on a nationally representative sample, while
using an empirical strategy to overcome a methodological challenge common in this literature.

Methods

This study combines two data sources, the National Survey on Drug Use and Health (NSDUH)
and the Area Health Resources File (AHRF), to estimate the effect of mental health treatment on
suicide attempts. Individual’s suicide attempts and demographic characteristics are obtained from
the 2008–2014 NSDUH. Conducted by the Substance Abuse and Mental Health Services
Administration, the NSDUH is a nationally representative survey of the non-institutionalized
population aged 12 and older and is the nation’s leading survey on mental health. As such, it is
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widely used to examine mental health issues. In this study, the sample is limited to those 18 and
older to focus on the adult population.

The dependent variable is obtained from the question “In the past 12 months, did you try to kill
yourself?” and is coded as a binary variable equal to one if the survey respondent answered “yes”
and zero otherwise (i.e., whether the respondent answered “no” or was not asked the question as
part of a legitimate skip pattern). The primary independent variable of interest is the receipt of
mental health treatment and is defined here as whether in the past 12months the survey respondent
had received any inpatient mental health treatment (i.e., staying overnight in a hospital), any
outpatient mental health treatment (i.e., treatment at an outpatient mental health clinic/center, or in
the office of a private therapist, psychologist, psychiatrist, social worker, counselor, or in a doctor’s
office, or in an outpatient medical clinic, or in a partial day hospital, or day treatment program), or
was prescribed any psychotropic medication.

In addition to these variables, the NSDUH provides a number of control variables including
gender, race, age, health insurance status, and income, which are factors that have been shown to
be associated with suicidal ideation.20 The analysis also includes county level measures of the log
of the population, the log of per capita income, the percent of the population with no high school
education, and the unemployment rate. Using these variables, the primary specification is as
follows:

Sisy ¼ β0 þ β1Treatmentisy þ X isyγ þ σ s þ τ y þ isy

where Sisy is the variable indicating whether individual i living in state s during survey year y
attempted suicide, Xisy is the vector of individual and county control variables for the respondent, σ
and τ are vectors of state and year fixed effects, respectively, and ϵ is the error term.

As outlined above, there is likely a relationship between suicide attempts and mental health
treatment that can complicate efforts to estimate the impact of mental health treatment on suicide
attempt accurately. Thus, an instrumental variable approach was utilized to identify the impact of
Treatment on suicide attempts. The Health Resources & Services Administration’s (HRSA) AHRF
provides an instrumental variable that plausibly does not suffer from the methodological concerns
described above when conditioned on the control variables. The AHRF is a dataset that includes a
wide range of information on health facilities and professionals at the county level. The AHRF
provides the number of psychologists and psychiatrists for each county in the USA. The number of
mental health professionals can affect the access and travel costs for mental health care21 and thus
should be associated with patient propensity to receive mental health treatment. Though mental
health providers may be driven to locate in areas by factors that are associated with suicide,
namely, income levels, and urbanity, when conditioning on these other factors, an instrumental
variable approach can still identify the effect of the mental health treatment. By controlling for the
societal factors that are associated with suicide and the mental health provider’s location decision, a
provider’s location decision becomes plausibly unrelated (in a statistical sense) to the respondent’s
decision to attempt suicide.

To operationalize the instrument, the number of psychologists plus psychiatrists per capita for
each county is calculated and then matched with the NSDUH data based on the survey
respondent’s county of residence. A potential drawback to using the AHRF data is that
contemporary data are matched to historic NSDUH data. While the AHRF only measures provider
density for a single year, the number of psychiatrists and psychologists in a particular county
remained relatively stable over the study period (for example, the correlation coefficient for the
number of psychiatrists in a county in 2005 and 2013 is 0.996). To demonstrate the effect of
instrumentation, the analysis was also undertaken without their use. Analysis was further
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conducted on the subset of survey respondents who indicated that they had an unmet need for
mental health treatment.

It is possible that psychiatrists and psychologists will locate in areas with a relatively higher
prevalence of behavioral health conditions. If this is the case, it could potentially bias the results of
the first stage of the analysis. An alternative way to view the mechanism through which the
instrument set operates is to consider probability of mental health treatment as a function of the
number of physicians per capita without the limitation that they be specialty behavioral health
providers. A denser concentration of providers per capita reduces the travel and access costs of
obtaining health care and increases the probability of contact with medical professionals. This, in
turn, would also increase the probability of receiving mental health treatment both directly as
people actively seek treatment and indirectly as individuals get screened for mental health
conditions during the course of general medical care. Given this mechanism, an alternative
instrument set of general medical density that includes the number of primary care providers (PCP)
per capita was considered along with the number of active medical doctors (MDs) per capita. The
alternative instruments should be highly correlated with the number of psychiatrists and
psychologists per capita, but primary care providers per capita should not be more likely to locate
in areas with a relatively higher prevalence of behavioral health conditions. Thus, the alternative
instrument set should not suffer from bias in the first stage that could arise with the primary
instrument set.

Given the dichotomous nature of both the outcome variables, the study estimates a linear
probability model (LPM) for the first stage and probit in the second stage.22 Estimates are weighted
to make the results nationally representative, and standard errors are clustered at the state levels.
Estimates are shown for the full population and for the subset of the population that needs mental
health treatment; that is, individuals with mental health treatment and those who reported an unmet
need for treatment. Additionally, the analysis is stratified along several demographic dimensions to
examine potential differences in the impact of treatment.

Results

Summary statistics for the primary analysis can be found in Table 1. Approximately one-half
percent of the sample attempted suicide over the study periods, while 14% received mental health
treatment. Average provider densities were 33.22 per 100,000 people for psychologists; 13.22 per
100,000 for psychiatrists; 80.86 per 100,000 for PCPs; and 294.16 per 100,000 for active MDs.
The sample is 48% male, 80% white, and 14% Hispanic with an average age of 46.6. Finally, 84%
were covered by some sort of health insurance and incomes averaged 343% of the federal poverty
level (FPL).

Table 2 presents the results of the primary instrumental variable analysis. The marginal effect of
mental health treatment on the probability of suicide attempt indicates that mental health treatment
is associated with a 17.7 percentage point decline in the probability of attempting suicide. This
effect is robust across the instrument set, ranging from a 17.1 to a 20.4 percentage point decline in
suicide attempt probabilities. First stage statistics from the linear probability model indicate the
choices of instruments in the analysis are valid.

Sensitivity Analysis

Table 3 reports the results, stratified by the full population and those who need mental health
treatment, for both ordinary least squares (OLS) and probit models that are non-instrumented and
from the instrumental variable analysis. The non-instrumented results indicate that mental health
treatment is positively correlated with suicide attempts at high levels of statistical significance for
both the full population and those in need of mental health treatment. Given the discussion above
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about the possibility of this finding without the use of a methodological correction, this result is not
surprising. As such, it provides no insight into the actual causal impact of mental health treatment
on suicide attempts. However, the full population instrumental variable results show a consistent
reduction in probability of suicide attempts. In addition to the results from the primary analysis
using a probit second stage, results from a model using a LPM second stage showing a 4.4
percentage point decline in probability of suicide attempts with mental health treatment. For those
who need mental health treatment, there is also reduction in the probability of suicide attempt.

Robustness Check and Sub-populations

Table 4 presents results from the alternative instrument set, general medical provider density.
Depending on the instrument specification, these results indicate mental health treatment reduces
suicide attempts by approximately 12.4 to 21.3 percentage points (marginal effects for PCPs per
capita and active MDs per capita specifications, respectively). These results are in line with the
main results; however, given the more intuitive relationship between probability of treatment and

Table 1
Summary statistics—instrumental variable analysis

Mean Std. dev.

Outcome
Proportion suicide attempts 0.005 0.07
Proportion suicide attempts among those who need mental
health treatment

0.02 0.14

Treatment measures and IVs
Any mental health treatment 0.14 0.35
Psychologist (per 1k) 0.3322 0.2809
Psychiatrist (per 1k) 0.1322 0.1386
Psychologist and psychiatrist (per 1k) 0.4647 0.4076
PCP (per 1k) 0.8086 0.3337
Active MDs (per 1k) 2.9416 2.0129

Controls
Proportion male 0.48 0.50
Proportion white 0.80 0.40
Proportion black 0.12 0.33
Proportion other 0.08 0.27
Proportion Hispanic 0.14 0.35
Age 46.60 17.93
Proportion covered by health insurance 0.84 0.36
Income as percent of FPL 343.36 233.60
County population 1,257,162 2,105,301
County per capita income 41,123 11,625
Proportion of county with less than high school education 0.14 0.06
County unemployment 0.10 0.26

Weighted means and standard deviations from 2008 to 2014 NSDUH. Rates per 100,000 people reported for
provider density measures but included in regression analyses as levels. Levels of county population and per
capita income reported but included in analyses as their natural logarithms
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mental health infrastructure density, mental health professionals per capita remain the preferred
instrument set.

Table 5 presents results for several sub-populations from the preferred specification. These
results indicate that the effects shown in the primary analysis seem to be driven by females,
individuals not aged 25–54, and non-blacks. Additionally, the effects seem to be concentrated in
more metropolitan counties, likely due to the higher provider densities and better access to
treatment available in urban areas.

Implications for Behavioral Health

Greater access to mental health treatment, as measured by mental health provider density, is
associated with more mental health treatment, which, in turn, significantly reduces suicide
attempts. The gains in suicide prevention are concentrated among individuals who are young,

Table 2
Impact of mental health treatment on suicide attempts—instrumental variable analysis

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

Psychologist and
psychiatrist
combined per
capita

Psychologist
per capita

Psychiatrist
per capita

Psychologist
and
psychiatrist
per capita

Second stage estimate—probability of suicide
Mental health treatment − 2.262*** − 2.247*** − 2.331*** − 2.258***

(0.324) (0.313) (0.361) (0.319)
Marginal effect − 0.177 − 0.171 − 0.204 − 0.175
First stage results—probability of treatment
Psychologist per capita 37.983*** 30.331***

(9.066) (11.576)
Psychiatrist per capita 62.133*** 18.870

(15.464) (18.245)

(Psychologist +
psychiatrist) per capita

26.613***
(6.039)

LM statistic for
under-identification

6.861 7.125 5.477 7.179

Wald F statistic for weak
identification

19.42 17.55 16.14 9.674

Observations 231,600 231,600 231,600 231,600

Results from IV probit regressions. Standard errors clustered at the state level reported in parentheses.
Marginal effects are reported under the standard errors. All regressions include controls for gender, race,
Hispanic ethnicity, age, health insurance status, income, the natural log of county of residence population, the
natural log of per capita county income, the percent of the county of residence population that has less than a
high school education, the county unemployment rate, and fixed effects for state of residence and year of
survey. Observations rounded to nearest 100 to maintain confidentiality. Statistical significance levels of 0.1,
0.05, and 0.01 are reported by *, **, and ***, respectively
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white, and female. These results affirm that mental health treatment is an important protective
factor for suicide.

Higher densities of behavioral health providers imply a lower opportunity cost of seeking and
receiving treatment for those at risk of suicide. While the rate of active MDs is closely associated
with behavioral health provider density, it is not directly related to receipt of behavioral health
treatment. The broader measures of provider density affect the suicide rate only to the extent they
are related to higher behavioral health provider density or that greater mental health screening
occurs during general care visits. Therefore, the density of behavioral health providers will have a
greater effect on suicide rates than more general measures of the number of doctors per capita in
the area. Also, more provider availability might attenuate the role of stigma as a barrier in
accessing mental health care. That this is observed in the results suggests that these measures are
capturing the effects of greater access to behavioral health services and are not a spurious
correlation.

However, these results should be considered in light of some limitations of the study design.
First, the underlying assumptions of the instrumental variable approach cannot be directly tested.
Any violation of the assumption would result in biased estimates, and while controls are included
for a number of potential paths by which provider density and suicide rates may be related, it is
impossible to fully rule out a relationship between the two. Next, the mental health provider data is
only a snapshot of an area’s providers, which are then paired with both contemporary and historical
data. While it is a reasonable assumption that provider availability does not drastically change over
time, this matching might introduce error into the results. To the extent that the mismatching is
random (as provider entry and exits from the market are likely to be), this would have the effect of
attenuating the precision of the results but does not bias them. Finally, the analysis considers a

Table 3
Estimates of the impact of mental health treatment on suicide attempts

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

OLS—no instruments Probit—no instruments 2SLS IV probit

Full population
Coefficient 0.018*** 0.819*** − 0.044** − 2.262***

(0.001) (0.031) (0.022) (0.324)
Marginal Effect 0.019 − 0.177
Observations 235,600 235,600 231,600 231,600

Need mental health treatment
Coefficient 0.010*** 0.190*** − 2.011 − 2.994***

(0.003) (0.053) (6.748) (0.058)
Marginal effect 0.008 − 0.683
Observations 41,000 41,000 40,200 40,200

Standard errors clustered at the state level reported in parentheses. Marginal effects are reported under the
standard errors. All regressions include controls for gender, race, Hispanic ethnicity, age, health insurance
status, income, the natural log of county of residence population, the natural log of per capita county income,
the percent of the county of residence population that has less than a high school education, the county
unemployment rate, and fixed effects for state of residence and year of survey. Observations rounded to
nearest 100 to maintain confidentiality. Statistical significance levels of 0.1, 0.05, and 0.01 are reported by *,
**, and ***, respectively
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broad measure of mental health treatment and could not investigate which types of treatment or the
type of provider (psychiatrist, psychologist, clinical social worker etc.) are most effective at
reducing suicide risks.

A number of interventions focusing on limiting the immediate means by which people commit
suicide have been shown to be effective in reducing suicide.23 The results of this analysis suggest a
similar effect of availability of treatment. If the means by which mental health treatment are easily
accessible or close at hand, then individuals may be more likely to avail themselves of treatment.

Higher concentrations of mental health providers not only improve the chances of an individual
seeking treatment, but they also can lead to better treatment. Denser areas of mental health
providers area associated with higher levels of follow-up care and lower rates of prescription only
treatment.21 Consistent with the results of this study, timely and recurring visits with mental health
providers can improve care coordination with other providers24 and is associated with other
positive behavioral health outcomes.25, 26 However, it should be noted that insurance coverage,
out-of-pocket costs, and limited mental health service provider participation in insurance plans can
be important barriers to accessing mental health treatment,27 and thus, an increase in provider
concentration might not necessarily translate into more utilization of treatment.

Policies designed to expand availability of and access to mental health treatment could be
considered as part of the response to reduce suicides. Improving reimbursement rates to mental
health providers to match traditional health providers may serve to increase their supply,
particularly in low density areas, and encourage them to participate in more insurance networks.28–

Table 4
Alternative instrument set results

(1) (2) (3)

Second stage
estimate—probability of suicide

PCPs and active MDs
per capita

PCPs per
capita

Active MDs per
capita

Mental health treatment − 2.286*** − 2.082* − 2.352***
(0.589) (1.165) (0.514)

Marginal effect − 0.186 − 0.124 − 0.213
First stage—probability of mental health treatment
PCP per capita 7.729 17.972**

(10.737) (7.108)
Active MDs per capita 2.078 2.926*

(2.245) (1.580)
LM statistic for under-identification 4.819 4.626 3.914
Wald F statistic for weak
identification

2.443 5.248 2.743

Observations 235,600 235,600 235,600

Coefficients are estimated by probit regressions. Standard errors clustered at the state level reported in
parentheses. Marginal effects are reported under the standard errors. All regressions include controls for
gender, race, Hispanic ethnicity, age, health insurance status, income, the natural log of county of residence
population, the natural log of per capita county income, the percent of the county of residence population that
has less than a high school education, the county unemployment rate, and fixed effects for state of residence
and year of survey. Observations rounded to nearest 100 to maintain confidentiality. Statistical significance
levels of 0.1, 0.05, and 0.01 are reported by *, **, and ***, respectively
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30 Better consumer education efforts could also improve access, as most individuals lack basic
information on mental health treatment or how to obtain it, posing a significant barrier to adequate
treatment.31

While broader availability of mental health treatment options does reduce suicide risk, it is still
evident from the literature that access alone is not sufficient in and of itself. More work is needed,
particularly among primary care providers, to whom a majority of individuals first turn for mental
health treatment.31 If these providers have only limited experience with behavioral health issues,
they may be unable to treat or refer their patients to specialists for appropriate care. Steps could be
taken to develop improved screening procedures to identify suicide risk and improve the awareness
of primary care providers of mental health issues.
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