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Abstract
The increase in the incarceration rate and the decrease of mental institutions led to a
disproportionate amount of offenders with mental illnesses. Current literature has
explored the effect of mental health treatment on offenders in order to reduce recidivism,
but the relationship between the level of mental health resources and crime rates in
general has yet to be researched. This paper investigates this relationship at a countylevel for the continental United States in order to address this break in literature. Mental
health, criminological, and economic data are combined to illustrate a complete
representation of the relationship between the availability of mental health resources and
the crime rate. Both the total county crime rate and the county violent crime rate are
analyzed in context of this relationship. This study concludes that both the total county
crime rate and the county violent crime rate are marginally positively correlated with a
lack of mental health resources. While the findings do not represent a large effect, this
study proves that there is a significant relationship between crime rates and mental health
resources.
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Introduction
The United States is home to the highest prison population rate in the world. It
houses 5% of the world’s total population but 25% of the world’s prison population
(Frank & McGuire, 2007). The incarceration rate rapidly increased over the past 60 years.
In 1950, the total state and federal prison population was just under 200,000. That same
figure increased to 1,508,636 incarcerated persons in 2014 (Harcourt, 2011). A stark
decline of psychiatric institutions accompanied the increase in incarceration and has led
to an epidemic that many researchers refer to as “the criminalization of mental illness”
(Draine, Salzer, Culhane & Hadley, 2002; Engel & Silver, 2002; Lamb & Weinberger,
1998). An alarming number of inmates struggle with mental health disorders. A
reintroduction of mental health resources are being used to decrease recidivism among
offenders, but it has yet to be explored if access to mental health resources is enough to
prevent a crime being committed by a person with mental health issues.
In 2004 the Bureau of Justice Statistics reported that 22% of inmates had serious
mental health issues within the year leading up to their arrest. In comparison, the general
population has a mental health disorder rate of about 11% (Fisher, Silver & Wolfe, 2006).
The extreme concentration of people suffering from mental health disorders in prison is
partially due to the decline of psychiatric institutions. In 1955 there was one psychiatric
bed for every 300 Americans, but by 2005 this figure decreased to one psychiatric bed for
every 3,000 Americans (Torrey et al. 2010). Prisons are now America’s new mental
hospitals. 65 patients were observed after being discharged from an Ohio state psychiatric
hospital. Within six months, 21 patients were arrested and jailed (Torrey et al. 2010).
Many mentally ill persons end up incarcerated as a result of having nowhere else to go.
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Deinstitutionalization happened for a number of reasons. Mental hospitals
suffered from severe overcrowding as well as significant deterioration in the 1970s
(Torrey et al. 2010). The development of new psychiatric medication improved the
symptoms of many patients and caused less demand for these institutions.
Deinstitutionalization appealed to conservatives who were attracted to the surplus in
funds from shutting down state hospitals and was also attractive to civil rights activists
because they believed that mental health patients needed to be liberated (Torrey et al.
2010). This resulted in a higher number of mentally ill patients ending up trapped in the
judicial system and not receiving the care they need.
The high number of mentally ill offenders, especially those who committed nonviolent crimes, results in an enormous waste of resources and money. They are taking up
bed space that could be used for violent offenders and are also not receiving the mental
health aid they need. Mentally ill offenders are generally incarcerated for a longer time
and are more expensive to house than their not-mentally-ill counterparts. For example, in
Broward County, Florida a regular inmate costs $80 a day, but a mentally ill inmate costs
$130 (Torrey et al. 2010). A prisoner with mental illness can end up costing $10,000 to
$30,000 more annually. Mentally ill inmates also tend to stay incarcerated for longer. The
average stay in New York’s Riker’s Island Jail is 42 days, but mentally ill patients stay an
average of 215 days (Torrey et al. 2010). Mentally ill patients find it harder to understand
and follow prison rules, and are twice as likely to get charged with an infraction. It is
possible that large amounts of money and crucial jail space could be saved if mental
health aid effectively intervenes before these crimes are committed.
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Some counties have instated mental health courts in order to address this problem.
In 1997 there were only two mental health courts in place in the United States, but that
number rose to ninety mental health courts in thirty-four states by 2005 (McNiel &
Binder, 2007). These courts aim to target offenders whose crimes are directly linked to
their mental illness and then provide treatment in the hopes that this will keep them out of
the criminal justice system. These courts are unique as they focus on positive
reinforcement when slip-ups happen as opposed to punitive measures. Initial studies
found that mental health courts are effective in reducing recidivism.
If increasing mental health resources is a plausible strategy to preventing crime, a
significant amount of money can be saved and resources can be efficiently used. This
study examines whether counties with insufficient mental health resources, as defined by
the Health Resources and Services Administration’s data for Mental Health Professional
Shortage Areas, have higher rates of crime. Proving this relationship would show
policymakers that it would be beneficial to look into adding more mental health resources
as a strategy to lower the crime rate. Not only could this monetarily benefit the county,
but there would also be other positive externalities. Communities would become safer
and there would be the added benefit of helping people with mental illness lead fulfilling
lives.
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Literature Review
The complicated relationship between mental health and crime has been explored
in a variety of ways in recent studies. Many of these studies have led to confounding
results, making an ideal course of action for policymakers unclear.
Deinstitutionalization
As mentioned earlier, many researchers believe deinstitutionalization is one of the
main contributing factors for the influx of inmates with mental health disorders. A
decrease in the rate of admittance to mental institutions was a result of policy changes.
The admission criteria for these institutions shifted from general to extremely specific.
The initial admission criteria involved very general concepts of mental health and almost
anyone could be admitted under those guidelines. A person now needs to be a threat to
himself, a threat to others, or unable to take care of himself due to mental health related
reasons in order to be admitted (Lamb & Weinberger, 1998). In addition, the involuntary
commitment time went from an undefined amount of time to a brief, determinant amount
of time. These laws, such as the Lanterman-Petris-Short Act (1972) and the Baker Act
(1971), resulted in fewer and shorter commitments. People who would have been civilly
committed by loved ones are now forced to stay in the community. This leaves the prison
system as the only consistent institutionalization that people with severe mental illness
are able to secure.
In 2000, Fisher et al. looked at the justice systems in two Massachusetts counties
to see if the amount of community mental health resources had an effect on the number of
inmates with mental illness in each county. The difference in the amount of mental health
resources was a result of a lawsuit. In 1976, a federal lawsuit targeted Western
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Massachusetts’s Northampton State Hospital. It was argued that many patients were only
institutionalized because there were not enough community-based resources. This
resulted in Western Massachusetts receiving double the funding for community based
mental health services than the rest of the state, (Fisher et al. 2000). Fisher et al.
compared a county House of Corrections in Western Massachusetts (Hampden County)
to one in Central Massachusetts (Worcester County), which was not affected by the legal
action. They found that the rate of inmates with mental illness is actually slightly higher
in Hampden County (50%) than it is in Worcester County (44%). Of all the inmates in
Worcester county, 9% were schizophrenic, 30% were affected with major depression and
5% were bipolar as compared to 15%, 29% and 6% at Hampden County’s House of
Corrections (Fisher et al. 2000). They speculate that generic mental health services, i.e.,
services not being directly targeted to offenders, may not be effective for lowering the
number of people with mental health disorders who are incarcerated. Another possibility
is that increasing community based services provides a higher “hospitalization
threshold”. Police may view a person as not ill enough to be committed to the hospital,
and knowing that there are community-based services, will arrest that person instead.
Secondly, with the increase of community-based services there are fewer people
receiving inpatient treatment. Therefore people who are normally incapacitated are out in
the community with the ability to commit crimes (Fisher et al. 2000). It is important to
take note that this was a very narrow study, as it only dealt with two counties.
It is hard to directly measure the effects of deinstitutionalization on the rate of
crime for mentally ill persons, but many researchers agree that deinstitutionalization led
to a disproportionate number of people with mental illness being incarcerated. One study

5

found that from 1971 to 1996 deinstitutionalization was responsible for an extra 48,000 to
148,000 state prisoners (Raphael, 2000). Community-based mental health resources can
be ineffective because it relies on the mentally ill person to take action. The patient is
responsible for making and showing up for appointments. Secondly, in terms of
preventing crime, many community treatment centers are hesitant to treat severely
mentally ill criminals. The community treatment center cannot provide the structure
needed and fear the safety of the staff when treating this subgroup (Lamb & Weinberger,
1998). The current mental health system finds these people extremely hard to treat and
therefore resists treating them (Jemelka, Trupin, & Chiles, 1989). This subgroup is less
likely to receive subsidized housing, vocational rehabilitation and other social services
(Lamb & Weinberger, 1998). Mentally ill offenders are in need of help that they are
currently not receiving due to a lack of the right resources.
Predisposition to Violence
People who are mentally ill are stereotyped as being irrational and violent. People
who believe this might use this assumption to rationalize the large population of people
with mental health disorders in prisons and jails. It would make sense that a more violent
subgroup is more likely to commit crimes and end up incarcerated. Studies trying to link
mental illness to violent crime have come up with a variety of results, largely due to the
way in which each study defines mental illness and violence.
The incarceration rate in relation to the homicide rate in the United States has
been more or less a mystery to researchers. Researchers found that the incarceration rate
is not a good predictor of the homicide rate and were unable to figure out why (Levitt,
2004). Before prison expansions in the 1970s, the incarceration rate was stable but crime

6

rates greatly fluctuated. It appeared that the incarceration rate did not have a deterrent nor
incapacitative effect on crime rates and vice versa (Harcourt, 2011).
Post 1970 prison rates rose exponentially while psychiatric inpatient populations
dove significantly. The rate of imprisonment was not a good predictor for violent crime
prior to the 1990s. Harcourt finds that this is no longer true when an aggregated
institutionalization rate is calculated. The aggregated institutionalization rate is the
combination of the populations of people in prisons and psychiatric hospitals. Neither the
rate of imprisonment nor the rate of psychiatric institutionalization is statistically
significant when using them individually as measures to predict violent crime. Harcourt
finds that when the aggregated institutionalization rate is used, it is significant at the .031
level when looking at all 50 states over a 68-year period (1934 to 2001).
Mednick, Brennan & Katila (1996) found that males admitted to a psychiatric
hospital by the age of 44 made up 5% of Denmark’s population, but were responsible for
30% of all violent crime committed by males. Elbogen, Mustillo, Van Doren, Swanson,
and Swartz (2007) aimed to explore the relationship between a person’s perceived need
for psychiatric treatment and the risk for arrest and violence. They defined violence as
fighting, actions causing injury to another person, any use of a lethal weapon, or sexual
assault in the past year. Of their sample of 907 participants with varying mental illnesses,
26% had been arrested or violent in the past year. When interviewed, 76% of the
participants who were both arrested and violent answered yes to the question “did you
want to solve the mental health problem on your own?” (Elbogen et al, 2007). This
suggests that the people who are the biggest risk for being violent are the ones most likely
to think they do not need professional mental health treatment.
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Cueller, Snowden and Ewing (2007) looked at 6,624 adults with Medicaid claims
in California who also suffered from a mental illness. They matched the sample to
criminal justice arrest records from July 1991 to July 2001. 23.6% of the sample had at
least one arrest, with the average being 3.3 arrests. Only 3% of these arrests were
intervened with by providing community mental health resources. 37.7% of the arrested
individuals had murder or assault as their most serious offense. They also found that the
arrested individuals were not more likely to receive treatment services in the 30 days after
arrest as compared with before, even though many of the crimes were due to a flare up in
symptoms (Cueller, Snowden & Ewing, 2007).
These studies prove that crime is not solely a justice issue. The mental health
system and the justice system have to work together to decrease crime and to help
citizens struggling with mental illness. Even though there is strong evidence to show a
link between mental health and crime, one study aimed to see how often these mental
health symptoms directly precede the crime and how that relationship changes over time.
In other words, if an offender committed a crime where his or her mental health
symptoms were directly related, is that always the case if he or she commits another
crime? Peterson, Skeem, Kennealy, Bray, and Zvonkovic (2014) looked at 429 crimes
commited by 143 offenders with a serious mental illness. They found that 64.7% of these
crimes were completely independent from symptoms. Only 7.5% of crimes directly
related to the offender’s mental illness. This relationship is also largely dependent on the
type of mental illness of the offender. 62% of crimes committed by people with bipolar
disorder were completely or mostly related to symptoms as compared to 23% for
schizophrenia and 15% for depression (Peterson et al. 2014). 66.7% of offenders who
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committed at least one crime directly related to their symptoms also committed another
crime that was defined as mostly or completely independent from their symptoms. Only
5% of participants’ had a criminal history that consisted of entirely of crimes directly
related to their mental illness (Peterson et al. 2014). The results suggest that there is no
one direct relationship between mental health and crime; it varies over time and by
illness. This also suggests that other studies may overestimate how much having a mental
illness contributes as a factor of committing a crime.
Environmental and Social Factors of Mental Health
Having a mental disorder has a large impact on a person’s life. People with severe
mental illness can get to the point where they are unable to take care of themselves. One
argument for the explanation of the elevated populations of people with mental health
disorders in prisons is not because their mental illnesses motivates them to commit
crimes, but that their mental illness puts them in scenarios where they are more likely to
commit crimes.
Many mental illnesses do not have onsets until later in life. The average age of
onset for schizophrenia is 18 for men and 25 for women. Something of that magnitude
can greatly disrupt a person’s life and lead to unemployment, poverty, and homelessness.
The labor force participation rate of people with severe mental illness fluctuates around
25% (Draine, Salzer, Culhane & Hadley, 2002). Mental illness can cause a person to be
unable to finish their education, which in turn affects their attractiveness to employers. In
1991, about 57% of people with schizophrenia graduated from high school, which is not
much lower than the United States average of 65.7%, but only 4.8% of people with
schizophrenia graduated from college. The United States percentage of college graduates
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was 17.2% and the employment rate was 2.7 times higher for someone with a college
degree (Draine et al. 2002). Being unemployed or uneducated often results in having a
low paying job which sets a person up for a life of poverty and potential homelessness.
Problems with homelessness extend past the mental health realm, but many
people with severe mental health illnesses are homeless. 18% of homeless adults without
children in Philadelphia have a severe mental health disorder. A person with a serious
mental illness is more than three times as likely to be admitted to a homeless shelter than
the general population (Draine et al. 2002). There is a lack of social protection for
impoverished people with mental health disorders. There is not enough subsidized
housing, treatment centers, and shelters that can offer adequate psychiatric help and a
place to stay (Lamb & Weinberger, 1998).
Fisher, Silver and Wolff (2006) analyzed criminological frameworks through a
mental health lens. Crime is examined through the “local life circumstances” by
observing month-to-month changes in the offender’s life for the one to three years before
the crime. The theory states that the propensity to commit a crime is greatly affected by
significant life changes. This life change has the potential to be the onset of mental
illness, a change in treatment/medication, change in degree of social interaction, or a
change in place of residence (Fisher et al. 2006). These factors do not have to be directly
related to mental illness, it can also include losing a job, a divorce, or a death of a close
friend.
As mentioned earlier, people with severe mental illness have a lower
employment rate and are at risk for poverty and homelessness. These circumstances can
result in a large number of “survival crimes” (Fisher et al. 2006). Survival crimes can
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include stealing food so one doesn’t starve or trespassing so one has a place to stay.
These crimes aren’t done with malicious intent; they are done for survival.
Some people with mental illness have a higher likelihood to commit crimes due to
environmental factors. Having a mental illness may make you a candidate for subsidized
housing, but often these housing complexes tend to be in low-income areas that have
social networks of illicit drug use (Fisher et al. 2006). These environmental factors put
the person at risk to start using drugs and then committing crimes in order to fund their
habit. Fisher et al. argues that people with mental illness may not be committing crimes
because they are mentally ill but instead because they are poor and then are put in
environmental situations that increase their likelihood to become an offender (Teplin,
1990).
Development and Prescription Rates of Psychiatric Drugs
The development of effective psychiatric drugs greatly influenced the closing of
inpatient facilities. Marcotte and Markowitz (2009) examined the rate of prescription of
antidepressants, antipsychotics, and stimulants to find a correlate with the crime rate.
Their study assessed whether the treatment of mental disorders, as defined by the
prescription rate, relates to the crime rate. Violent crime and property crime decreased
rapidly in the 1990s, the period where these drugs were gaining popularity (Levitt, 2004).
The National Comorbidity Survey, given between the years of 1990 and 1992 and
replicated again between 2001 and 2003, shows that there was no change in mental
disorder prevalence, but there was a 12% increase of the percentage of people with
mental illness receiving treatment (Kessler et al. 2005). This translates to 10 million more
adults receiving mental health treatment. This increase in treatment was solely due to
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pharmacotherapy as the amount of adults receiving outpatient treatment remained stable
(Olfson, Marcus, Druss & Pinus, 2002).
Marcotte and Markowitz (2009) found that a one percent increase in new
generation antidepressants resulted in a 0.06% decrease in violent crime. If the
prescription rate was doubled this would result in a reduction of 27 violent crimes per
100,000. A violent crime comes to a total social cost of $925,000 (Ludwig, 2006).
Reducing the amount of violent crime has the potential to save a significant amount of
money.
Inadequate Communication between Mental Health and Justice Systems
Officers have two main duties while policing people with mental health disorders.
First, there is the duty to protect the public through apprehending dangerous people and
secondly, to help citizens who are unable to help themselves (Teplin & Pruett, 1992).
Officers often find that mental health services will not treat people who appear dangerous
and therefore feel their only option is to arrest them. Engel and Silver (2001) aimed to see
if the police disproportionately use arrests to resolve issues with mentally ill suspects.
Encounters with mentally disordered suspects were more likely to be citizen initiated,
they were more likely to threaten or assault an officer, and they were more likely to
involve a weapon. 13.5% of suspects with a mental disorder had police involvement
because of a felony as compared to 7.3% of suspects without a mental disorder (Engel &
Silver, 2001). Surprisingly Engel and Silver (2001) found that a person with a mental
disorder was 2.9 times less likely to be arrested. This is partially because police officers
have been informally handling interactions with mentally ill persons. Arrest is not a
suitable course of action in many situations, but officers know that if taken to a hospital

12

these people will be turned away due to strict commitment requirements. Police officers
have cited many motivations for handing things informally (Bittner, 1967). Sometimes it
is humanitarian motivation and the police officer thought he was doing the right thing by
taking a person to a shelter instead of arresting him. Occasionally, the motivation was
selfish and the officer didn’t want to put a sweating “dirty” person in their take-home
patrol car (Engel & Silver, 2001). Engel and Silver suggest that problems with informal
resolution can only be addressed once there are formal links between the justice system
and mental health agencies.
About 30% of people seen in a psychiatric emergency room are brought in by
police officers (Moore & Hiday, 2006). These people are generally more violent and
disturbed than other people at the emergency room. In 1991, the Los Angeles County
Department of Mental Health and the Los Angeles Police Department founded the
System-wide Mental Assessment Response Team (SMART). SMART combines
specially trained police officers with mental health professionals. The team is available
seven days a week, sixteen hours a day. There is always at least one mental health
professional and one specially trained police officer on duty (Lamb, Shaner, Elliott,
DeCuir & Foltz, 2001). Lamb et al. (2001) studied 101 SMART referrals between
September 13, 1993 and October 30, 1993. Only two of the people in 101 incidents ended
up in jail. The rest of the people were involuntarily admitted, given outpatient referrals,
or were released. They then followed up with these people six months after their incident.
At the six month follow up 24% had been arrested again, 42% were hospitalized again,
39% were in outpatient care, and 11% were homeless (Lamb et al. 2001). At the time of
referral to SMART, 33% of the 102 were homeless. It is hard to analyze this data and
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prove that SMART helped prevent criminalization of mental health, but by the police
department and mental health professionals working together they saved valuable jail and
county hospital space. The team was able to make an informed decision about what
would be best for the individual by looking at the problem from multiple angles. SMART
shows that there are possible effective ways for justice and mental health systems to work
together for the benefit of the mentally ill and for the benefit of the departments.
Many studies have attempted to define the relationship between mental health and
crime, with confounding results. This study aims to use national data at the county level
for a clearer picture of how crime rates differ through different houses of corrections.
Instead of focusing on the prevalence of mental health disorders, this study will be
focusing on the accessibility of mental health resources. Multiple studies mentioned
showed that the right type of treatment to the right person can have a large positive social
effect. By looking at this issue on a broader, national level, it will give researchers more
information on the direction they should be looking to gather more information and give
policymakers a basis of how to make communities safer while also using resources
efficiently.
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Theory
The relationship between the accessibility of mental health and crime rates has yet
to be effectively studied. This study examines whether there are higher rates of crime in
counties where there is an insufficient supply of mental health resources. Current studies
fail to represent this issue on a large scale as they have only looked at small areas or
regions. A national study is greatly needed in order to correctly represent the relationship
between mental health resources and crime rates. If the hypothesis is right, this study can
be used as a basis to implement policy changes to decrease crime, address overcrowding
in the justice system, and to help people with severe mental illness.
This section will outline the model being used to test the relationship between the
amount of mental health resources and the country crime rate. Multivariate analysis will
be used to explore this relationship, as well as the relationship between mental health
resources and the county violent crime rate. The closest literature to this study (Fisher et
al. 2000) solely compared the ratio of mental health prevalence to the rate of which
citizens used inpatient facilities in two counties with different levels of funding for
mental health resources, therefore no econometric model was constructed. Without a
model from another study that describes the mental health-crime rate relationship to
reference, the literature mentioned in section one and Alison Oliver’s The Economics of
Crime: An Analysis of Crime Rates in America (2002) were used to identify other
determinants of the crime rate to create a model. Controlling for other variables that
affect the crime rate is supremely important so the effect of mental health resources on
the crime rate can be accurately depicted.
Empirical Model
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The empirical model(s) of this study is as follows:
CCR/CVCR = β0 + β1HPSA_SCORE + β2MedHHI + β3PCT_BEL_POV +
β4NUM_OFFICERS + β5TOT_POP + β6TOT_MALE_25 + β7PCT_MALE +
β8PCT_WHITE + εi
Where CCR is the county level crime rate and CVCR is the county level violent crime
rate as predicted by the following county level data:
•

B0 , represents a constant term,

•

HPSA_SCORE, represents a Health Professional Shortage Area score on a scale
from 0 to 26 of how great the need of mental health services in a county as
determined by the National Health Service Corp,

•

MedHHI, represents the median household income in a county,

•

PCT_BEL_POV, represents the percent of people below the federal poverty line,

•

NUM_OFFICERS, represents the number of police officers in the county,

•

TOT_POP, represents the population of the county,

•

TOT_MALE_25, represents the amount of men older than 25,

•

PCT_MALE, represents the percent of the county population that is male,

•

PCT_WHITE, represents the percent of the county population that is white, and

•

εi, representing an error term in the model
Each variable included in the model holds an important and independent

significance. Looking at the overall crime rate, as well as the violent crime rate
specifically will provide insight on whether or not mentally ill offenders are committing
violent crimes. This will demonstrate whether or not adding more mental health resources
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could result in a decrease of violent crime or all crime and in turn will help policymakers
know where to target these additional resources.
Economic Variables
Fisher et al. (2006) discusses the main criminological frameworks in their study.
As mentioned before one the main frameworks is the “local life circumstances”, which
states that the propensity to commit crimes increases when there are large life changes.
Some of the main life changes mentioned are the losing of a job and homelessness. Fisher
et al. also discusses how crimes can be committed out of necessity instead of malice.
These crimes may include people stealing in order to feed themselves to survive.
Additionally, Chihiro Muroi and Robert Baumann used Uniform Crime
Reporting data from the FBI to prove that median household income has a significant
effect on crime (Muroi and Baumann, 2009). To account for these effects, the median
household income, and the percent of the county population under the federal poverty
line are included in the model.
Deterrence Variables
The likelihood of hesitation before committing a crime increases when there is a
stronger police presence. There is more risk due to a higher probability of getting caught.
This deters people from going through with committing the crime and therefore lowers
the crime rate.
Kovandzic and Sloan (2002) looked at how police rates affect crime rates at the
county-level in Florida. They found that an increase in police officers did have a
downward effect on the rate of many types of crime. The largest effects were on burglary
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and homicide. In order to account for the relationship present, the number of police
officers in a county is included within the model.
Demographic Variables
The amount of crime reported is higher in metropolitan areas than in rural areas.
The average violent crime rate in 2012 as reported by the FBI in metropolitan counties
was 409.4 per 100,000 persons as compared to 177.1 in non-metropolitan counties. The
total population variable will account for this relationship.
According to 2012 FBI statistics, 69.3% of all persons arrested were white while
28.1% were black and 2.6% were other races. The large difference in the percent of arrest
for the white population compared to the black and other population suggests that race
affects crime rates. Therefore, the percent of the county that is white is included within
the model. In 2005, men committed almost 5 times the number of crimes than women
(5,018,801 vs 1,390,576). This trend held true in 2014 as well. Due to this, it can be
speculated that the crime rate will be higher if there are more male residents within a
county, leading to the addition of the variable PCT_MALE.
The relationship between age and crime rate is referred to as a “resilient empirical
regularity” (Brame & Piquero, 2003). Crime rates typically peak during the late teenage
years then decline. The peak age for committing violent crimes is slightly older than
property crimes. To account for this relationship a variable is included that represents the
total of males over the age of 25 within the county.
This section outlines the creation of a model to open doors for an increase of
mental health resources to be used as a preventative measure to crime. Each variable
included in the model stands independently as important factors for predicting the crime
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rate. The inclusion of all of the variables allows for a broad, accurate depiction of the
relationship between the amount mental health resources and crime rates.
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Data
This section will discuss the data sources that are utilized for this paper, followed
by their advantages and limitations. This study uses national, county-level data from the
Health Resources and Services Administration (HRSA), the FBI’s Uniform Crime
Reporting Program (UCR), and Geolytics. Alaska and Hawaii are omitted due to a lack of
data. This is not foreseen as an issue, as there is still a large number of complete
observations, and Hawaii and Alaska have significantly different geographic
characteristics than the rest of the United States. Due to the availability of different data
sets, this paper will examine these different variables during 2012, with the exception of
some police employment data from 2011, which will be addressed later in this section.
Mental Health Data
In order to examine the relationship between the extent of mental health resources
available and the crime rate, there must be a measure of mental health resources within a
county. The HRSA has a database of Health Professional Shortage Areas (HPSAs) that is
divided into the mental health sector, the dental sector, and the primary care sector. For
the sake of this study only the mental health sector HPSAs are utilized.
The HRSA assigns each county a score of 0-25; the higher the score, the greater
the need for mental health professionals and resources within a county. A score of 0
means that the county is not designated as a HPSA, while a score of 25 indicates an
extreme need for additional mental health resources. A county is designated a HPSA by
applying through a Shortage Designation Management System (SDMS). SDMSs are used
state by state to manage health workforce data. The SDMS uses National Provider
Identifiers for provider data, the Environmental System Research Institute for mapping
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data, census data for demographics, and Center for Disease Control national vital
statistics for health related data. Offices supplement this information by adding whether
or not the provider is actively practicing, the amount of hours worked at each location,
and populations served.
The HRSA uses SDMS data as well as other information when calculating HPSA
scores. Other factors of the HPSA score are population-to-provider ratio, percent of the
population below 100% federal poverty line, and travel time to nearest source of care.
This study focuses on HPSAs that demonstrate geographic shortages (a shortage of
providers within a specific area). No observations needed to be deleted as all data
extracted in county form was assigned a value based on geographic shortages.
The summary statistics for HPSA scores are as follows:
Variable

Obs.

Mean

Std. Dev.

Min

Max

HPSA_SCORE 2860

12.22

6.65

0
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Crime Data
Data on county crime levels and police officers employed per county came from
two different datasets from the UCR. For county crime levels, 3 to 11 months of
information from each county were weighted to yield 12-month equivalents. These crime
levels were gathered from self-enumerated questionnaires. The UCR breaks down crimes
into eight categories: murders, forcible rapes, robberies, aggravated assaults, burglaries,
larcenies, motor vehicle thefts, and arson. Violent crime is defined by the UCR as
murder, forcible rapes, robberies and aggravated assaults. The dependent variables
County Crime Rate (CCR) and County Violent Crime Rate (CVCR) are represented by
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the number of crimes reported in the county for the year, where CCR contains all of the
reported crimes totaled and the CVCR is comprised of the total of murders, forcible
rapes, robberies and aggravated assaults. A total of 54 counties were deleted due to no
county crime level reporting. This is not a concern as those counties only represented
1.8% of the total data.
The second data set from the UCR reports police officer employment levels for
each county. Law enforcement officers are defined as, “individuals who ordinarily carry a
firearm and a badge, have full arrest powers, and are paid from government funds set
aside specifically for sworn law enforcement” (UCR, 2012). The totals given for sworn
officers also include officers that are off the street and assigned to other duties, such as
administrative and investigative positions. The UCR relies on counties giving yearly
reports at the end of October for police employment levels.
Initially 409 observations were missing police employment data. This was
addressed by filling in all possible missing values with the same UCR police employment
dataset from 2011. This is not anticipated to be an issue due to high correlation between
the 2011 and 2012 police employment data. 243 additional observations were kept in the
data set due to 2011 data, while the remaining 166 were deleted. The summary statistics
for all crime related variables and the correlation matrix for 2011 and 2012 police
employment data are as follows:
Variable

Obs.

Mean

Std. Dev.

Min

Max

CCR

2860

3107.45

11475.26

0

279032

CVCR

2860

352.05

1591.74

0

16796

NUM_OFFICERS

2860

70.02

269.47

1

9274
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Variable

NUM_OFFICERS_2011

NUM_OFFICERS_2011

1.000

NUM_OFFICERS_2012

.9972

NUM_OFFICERS_2012

1.000

Socioeconomic and Demographic Data
The socioeconomic and demographic data are important as it accounts for other
factors that could affect the crime rate. Socioeconomic data was gathered from Geolytics,
a company that specializes in demographic data and geocoding. This data was taken from
the Estimates Professional dataset. All data is based on the U.S. Census Bureau’s countylevel data and the American Community Survey.
The number of people in the county who are below the federal poverty line, who
are white, and who are male are all measured as individual variables in percentage form.
Median household income is measured in dollar form to the nearest cent. Total
population and total males over 25 are measured in whole numbers each consisting of the
sum of those attributes per variable within a county.
There was concern that median household income and percent of people under the
federal poverty line would cause multicollinearity. There was this same concern between
the percentage of male citizens and male citizens over 25. As shown by the correlation
tables, multicollinearity is not an issue between these variables.
The summary statistics and correlation tables for these variables are as follows:
Variable

Obs.

Mean

Std. Dev.

Min

Max

TOTAL_POP

2860

95993.22

315966.5

81

9904751
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MedHHI

2860

46661.15

12542.7

17151.35

124852.5

PCT_BEL_POV

2860

8.9

4.33

0

46.3

PCT_WHITE

2860

86.37

16.44

.95

100

PCT_MALE

2860

.4926

.0192

.4012

.7437

TOT_MALE_25

2860

31034.45

102484.7

33

3269858

Variable

MedHHI

PCT_BELOW_POV

MedHHI

1.0000

PCT_BELOW_POV

-.1892

1.0000

Variable

PCT_MALE

TOT_MALE_25

PCT_MALE

1.000

TOT_MALE_25

-.0149

1.000

Advantages and Limitations
One of the main advantages of the data in this study is the number of
observations. The total came out to 2,860 observations of complete data. In addition,
finding an already established measure of the level of mental health resources adds to the
credibility of one of the key variables in this study.
There are some aspects of the dataset of which to be cautious. For example,
keeping in mind that for counties that did not report their crime rates, the UCR estimated
data based on other agencies that were in the same geographic area and reported 12
months of county crime level data. Furthermore, some states only reported statewide
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crime data. The UCR then allocated these numbers proportionately by county population.
The states that have underreported crime data are Illinois, Mississippi and South Dakota.
There are enough observations in this data to not worry about those states making a
difference.
In addition, both the police employment data and the crime level data are selfreported by county agencies. This leaves room for error due to careless mistakes or a
difference in definitions of crimes. The FBI provides all law enforcement agencies with a
guide of how to classify offenses according to standard UCR definitions, instead of state
or county definitions, but this still leaves room for error.
It is important to note that the socioeconomic data is based on 2010 U.S Census
Bureau data and then estimated and adjusted for 2012 levels. Even though these numbers
are only estimates, Geolytics is a licensed company that is used by countless government
agencies and universities. It is key to remember that even though these are estimates, they
are professional estimates.
This section provides a detailed description of the dataset used to test the
empirical model and discusses the potential limitations of the study in regard to the data.
Summary statistics and correlations matrices provide a general overview of the data. The
next section will present the results of the model and provide an in depth analysis of what
these results represent.
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Results
This section details the results of the Ordinary Least Squares regressions used to
explore the relationship between the availability of mental health resources and the crime
rate at the county-level in the United States. The processes and revisions of the model are
also discussed within this section.
This study aims to see if the level of mental health resources within a county is a
factor in explaining variation in the crime rate. If this relationship is true, adding mental
health resources within a county has potential to be a strategy to decrease crime. Two
different models are tested. The first model looks at how the Health Professional
Shortage Area score relates to crime rates as whole. The second model looks at how the
HPSA score relates to solely the violent crime rate. It is anticipated that the coefficient on
the HPSA score will be positive and statistically significant. The control variables isolate
the explanatory power of the HPSA score on the crime rate or violent crime rate.
Regression Analysis
Initial testing of the full model showed the need for corrective measures.1
Variables were transformed and different econometric tests were performed in order to

1

Some variables showed non-normal distributions and therefore needed to be
transformed. This was the case for the total population variable, the total amount of
officers variable, and both dependent variables (total county crimes and county violent
crimes). To start correcting for normality, the amount of total crimes and the amount of
violent crimes were divided by the total county population to turn both dependent
variables into rates. This made the distribution more normal, but it still was slightly
skewed right. Taking the natural log of each dependent variable normalized the
distributions. Each variable that was transformed was initially severely skewed right and
then corrected by taking the natural log. All other histograms for the variables show a
normal distribution, including the residuals. Unfortunately, after transforming these
variables their correlations changed. The presence of multicollinearity was evident so the
natural log of total population variable was removed from the model. The natural log of
men over 25 remained in the model because many criminological researchers state that
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guarantee the model stayed true to Ordinary Least Squares assumptions. This is necessary
in order to make sure that the results of the model are reliable.

the relationship between age and crime rate is empirically consistent. Reference
Appendices B and C.
2

Even though the residuals showed a normal distribution, a White test was performed to
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TABLE 4.1
REGRESSION RESULTS FOR IMPACT ON CRIME RATES2
(1)
Crime
Model

(2)
Crime Model
Robust

HPSA_SCORE

0.00517*
(2.35)

0.00517*
(2.53)

0.00498
(1.93)

0.00498*
(2.11)

lnNUM_OFFICERS

0.236***
(11.05)

0.236***
(8.66)

0.287***
(11.49)

0.287***
(10.29)

Variable

MedHHI

PCT_BEL_POV

(3)
(4)
Violent Crime Violent Crime
Model
Model Robust

0.0000138*** 0.0000138*** 0.0000176*** 0.0000176***
(-10.59)
(-11.36)
(-11.50)
(-11.68)
-0.00746*
(-2.54)

-0.00746*
(-2.37)

-0.0196***
(-5.68)

-0.0196***
(-5.00)

-0.00366***
(-4.47)

-0.00366**
(-2.77)

-0.0124***
(-12.90)

-0.0124***
(-9.32)

lnTOT_MALE_25

1.142***
(63.54)

1.142***
(52.29)

1.042***
(49.48)

1.042***
(41.13)

PCT_MALE

-5.246***
(-8.13)

-5.246***
(-6.20)

-3.586***
(-4.75)

-3.586***
(-3.89)

Constant

-1.356***
(-3.98)

-1.356**
(-3.08)

-2.749***
(-6.90)

-2.749***
(-5.78)

.8892
2860

.8447
2860

.8451
2860

PCT_WHITE

R-squared
.8889
Observations
2860
t-statistics in parentheses
*p<0.05, **p<0.01, ***p<0.001
Source: Author’s calculation

2

Even though the residuals showed a normal distribution, a White test was performed to
check for heteroskedasticity. For both models, the White test showed a large Chi^2 value
therefore proving heteroskedasticity is present. This is also clear from looking at the
residuals on a scatter plot. To correct for heteroskedasticity, robust regressions were used
for both models. Reference Appendix D.

28

Model 1: Total County Crime Rate
The crime model is used to see to what degree mental health resources explain the
variation in both property and violent crime rates. The model explains 88.9% of the
variance of crime rates at the county level. This model only marginally changes when
correcting for heteroskedasticity. Running a robust regression made the key variable,
HPSA score, more significant. The robust regression did not change any coefficients; it
only changed the significance level.
Results Matching Hypothesis. The coefficient on the Health Professional
Shortage Area score was predicted correctly as being positive and statistically significant.
The HPSA score coefficient interpretation means that for every one-unit increase in the
HPSA score, there is a 0.517% increase in the county crime rate. Even though the
coefficient on the HPSA score is significant, it is not as large (0.00517) as the
coefficients on other variables, such as the natural log of the amount of officers in the
county (0.236). Despite this, the significance of the HPSA score indicates that it is
correlated with the crime rate. Even though 0.517% does not seem like a large amount, in
a county with a total crime count of 279,032 (the maximum in the dataset), a 0.517%
decrease equates to 1,441 less crimes being committed.
The percentage of people who are white in the county was correctly predicted to
have a negative correlation with the county crime rate. Specifically, for every one-unit
increase in the percentage of the population of the county that is white, there is a
0.0366% decrease in the total county crime rate.
Results Not Matching Hypothesis. Even though many of the variables included
are statistically significant, their coefficients are shown to have the opposite sign of the
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anticipated results. Variables with coefficients opposite of the signs anticipated include:
the number of police officers employed in the county, median household income, percent
of the county population below the federal poverty line, and the percent of the county
population that is male.
The total officers variable was anticipated to have a negative coefficient,
representing that the more police officers on staff would decrease the crime rate. It is
possible that the number of officers and the crime rate are positively correlated because
counties with higher rates of crime would want to hire more officers in an attempt to
decrease the crime rate. The direction of causality is unclear.
Median household income was another variable that was expected to have a
negative coefficient. It would make sense that wealthier counties would have lower
amounts of crime. There is a decreased likelihood for “survival crimes”. Residents in
wealthier counties are more likely to have their basic needs to live met and therefore have
less motivation to steal or trespass to gain food or shelter. Although, Muroi and Baumann
(2009) found that median household income has a non-linear relationship with crime
rates.3 It is possible that the median household income variable is positively correlated
with crime because of a high amount of white-collar crime within the county.
It is unclear why the percentage of people below the federal poverty line is
negatively correlated with the crime rate, though only marginally. There is the same issue
with the percent of males within the county, but it has the largest coefficient in the model.
As mentioned in Section 2, males commit around five times as many crimes as females,
so this variable was anticipated to be positive. It is possible that the variable has a
3

In this model median household income was mostly normally distributed. Many
transformations were tested, but none made the distribution stronger.
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negative coefficient because of the lack of variation across counties. The large majority
of the counties fall between 48% and 52% male.4 Even though the other characteristics of
these counties vary greatly, there is not much variation in the percentage of the
population that is male.
Ambiguous Results. The log of the total number of males over 25 within a
county, while statistically significant and positive, is hard to interpret. The crime rate and
age relationship is something that is empirically consistent. The peak age for committing
crime, especially violent crime is around the age of 25. The age 25 was used due to the
data that was available, but ideally an age of 30 would be used as the cut off age.
Counties probably have crime rates where the peak age is right below 25, at 25, or right
over 25. This makes it hard to tell the true effect of age on crime rate due to a lack in
variation.
Model 2: Total County Violent Crime Rate
The second model focuses on the county violent crime rate. This is to see if the
amount of mental health resources is differentially correlated with the type of crime being
committed. This model explains 84.5% of the variance in violent crime rates at the
county-level. Similar to the Crime Model, running a robust regression did not change the
coefficients of the independent variables in the model, but did affect the significance
level and standard errors. The correction of the model mainly affected the HPSA score
and led to stronger results suggesting that the HPSA score is related to the variation in the
county violent crime rate.

4

Reference Appendix E.
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The hetereoskedastic model over allocated significance to the amount of men over
25 in a county, the amount of officers in a county, and the median household income.
These are the same variables that were over-allocated significance in the Crime Model. In
this case, running the robust regression changed the HPSA score from not being
significant to being significant. For every one-unit increase in the HPSA score, the
county violent crime rate increases by 0.498%.
The biggest changes occurred in the total officers variable and the percentage
white variable. For the total number of officers the coefficient increased by 0.051 and the
level of significance also increased. This suggests that the number of police officers is
more important in counties dealing with high rates of violent crime as opposed to solely a
high overall crime rate. The percentage of population that is white also greatly increased
in significance. This large jump suggests that the percentage of the population that is
white is a better predictor for the county violent crime rate than the total county crime
rate. It is hypothesized that counties with a higher percentage of white citizens, which
also tend to be wealthier counties, drive this result.5 Wealthier counties have a higher tax
bracket, which allows for better police resources.
This model demonstrates that the variables have different effects when looking at
the county violent crime rate. The decrease in both significance and the coefficient for the
HPSA score implies that a lack of mental health resources is not as strong as a predictor
for the county violent crime rate as opposed to the county’s overall crime rate. Even so, it
still has explanatory power for the violent crime rate.
Summary

5

Reference Appendix F
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These models prove that there is a significant positive correlation between a
county’s mental health resources and their crime rate. Even though there is a significant
relationship between the HPSA score and county crime rates, it is important to keep in
mind that the coefficients are relatively small. This suggests that other variables within
the model are stronger predictors of the crime rates. Even so, the results show that mental
health resources are important to a county across all specifications of the models. The
significance of the HPSA score reflects that there is a place for the amount of mental
health resources when talking about strategies to decrease crime and that there is enough
evidence for this relationship to be further explored through additional research.
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Conclusion
Even though offenders with mental illness comprise a large proportion of jail
populations, policymakers are still trying to address the issue of high crime rates without
accounting for mental health related reasons. By providing a more comprehensive picture
of factors affecting the crime rate, effective strategies to lower the crime rate can be
identified. Current literature has yet to explore the possibility that overall mental health
resource accessibility affects the crime rate. The literature mainly focuses on other factors
known to affect the crime rate, such as poverty and population size. This paper helps
establish the importance of the relationship between mental health resources and the
crime rate.
Without a prior study to structure a model, studies from the literature review
provided other factors affecting the crime rate. After solidifying other variables, a dataset
was constructed based on data from the Health Resources and Services Administration,
the Federal Bureau of Information, and Geolytics. Counties that had insufficient data in
any area were removed from the dataset. The study utilizes county-level analysis in order
to provide a more specific level of exploration into the mental health resource-crime rate
relationship. In addition, county level analysis provided many observations with a large
amount of variation, which helps define the relationship between mental health resources
and crime rates.
The analysis of the central hypothesis confirms there is a positive significant
relationship between a lack of mental health resources and crime rates. Overall, these
results mean at the very least, there is a relationship between mental health resources and
crime rates. First, these results reinforce findings in other studies that show mental health
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courts and the treatment of mentally ill offenders reduces recidivism. These results are
significant and capture the crucial role mental health resources can play when trying to
explain variation in crime rates. This gives policymakers a basis to explore adding mental
health resources as a strategy to reduce crime rates.
These results suggest several recommendations. County budgets could be
redistributed away from jails and prisons and towards mental health resources. The
addition of mental health resources could potentially lower the amount of crime
committed, leading to less offenders entering the judicial system. A significant amount of
money would be saved by redirecting mentally ill persons away from the judicial system,
as mentally ill offenders tend to stay incarcerated much longer than non-mentally-ill
offenders (Torrey et al. 2010).
While these results are exciting and open the door for more research, there is
room for improvement within the study. Ideally, additional years of data would be
included. This could allow for the identification of long-term effects from the changes in
different variables. Additionally, running regressions by specific types of crime could
provide more insight. The Uniform Crime Reporting program provides data categorized
by specific type of crime (murder, forcible rapes, robberies, aggravated assaults,
robberies, larcenies, motor vehicle theft and arson). Running regressions with each
category of crime as the dependent variable could identify important information about
the relationship between specific types of crime and mental health resources. This would
further help policymakers know where to target resources if they choose to utilize mental
health resources as a strategy to decrease crime.
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The model in this study could be utilized and built upon for future researchers
wishing to examine the relationship between crime rate and the availability of mental
health resources. This model could also be applied internationally to other high-income
countries to see if this relationship only holds true in the United States. More research
would allow for policymakers to make the best possible decisions that result in less
crimes being committed and an efficient distribution of county resources.
Overall, this study is good starting point for a new area of criminological and
mental health related research. Even though the coefficients are small, they are significant
and prove that mental health resources and crime rates are related. This evidence suggests
it may be possible to implement more effective health and judicial policies in order to
lower crime rates and lead to a happier, healthier community.
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APPENDIX A
Figure 6.1 Mental Health Professional Shortage Areas, 2012

All highlighted counties are HPSAs
Source: Health Resources & Services Administration Data Warehouse
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Source: Author’s Calculations
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APPENDIX B

Figure 6.2 Correlation matrix for all variables

APPENDIX C
Figures 6.3, 6.4 Histogram of county crime rate before and after it was transformed
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Figure 6.3, Total County Crimes distribution before transformed
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Figure 6.4, Total County Crimes distribution after transformed
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APPENDIX D
Figures 6.5, 6.6 Residual plots proving heteroskedasticity for Crime Model and Violent
Crime Model
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Figure 6.5, Crime Model Residuals
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Figure 6.6, Violent Crime Model Residuals
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APPENDIX E
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Figure 6.7, Distribution of the percentage of the population that is male
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Figure 6.8, Correlation between percentage of the population that is white and the
percent of the population below the federal poverty line
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