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Abstract

Objectives: Suicide rates in the United States were shown to vary by state and region. Our objectives were to investigate the
frequency, methods, and patterns seen at Florida hospitals that admitted patients for intentional self-harm between the years
2000 and 2010 and examine the characteristics and trends of suicide attempters in the State of Florida during the past decade.

Methods: A retrospective review of all admissions in the State of Florida during the years 2000 through 2010 for patients
identified by E-codes for self-inflicted injury to examine the frequency, methods, and characteristics of patients admitted after a
deliberate self-injury.

Results: The state trend from 2000 to 2010 showed a steady rise that was greater in rural counties of Florida when compared
with more urban settings. The method of deliberate self-harm chosen varied by gender, age group, ethnicity, and season. Adults
and the elderly chose more lethal methods of suicide such as firearms more often than children and adolescents.

Conclusions: Suicide represents an extraordinary burden on society in terms of costs and resources. Programs in Florida
designed to increase awareness and prevention of suicide should help reduce the burden intentional self-harm places on the
healthcare system.

INTRODUCTION

   Suicide rates in the United States were shown to vary by
state and region. For example, western mountain states have
suicide rates twice as high as the national average with the
majority of these by violent means (1). For the State of
Florida, the rate of suicidal behaviors per 1000 population
has continued to rise. Figure 1 depicts the state trend from
2000 to 2010 as well as the rates of self-injury in rural and
urban counties for the last decade. In the past, suicide was
viewed as a private act that emphasized treating the
individual. Suicide prevention, however, requires a
combination of medical, psychiatric, social and behavioral
interventions (1,2). Suicide presents a burden on the
healthcare system in terms of costs and resources.
Stakeholders in healthcare, government and the public
sectors can all serve to improve suicide prevention
programs.

   The report by the Surgeon General of the United States
recognized the challenge of preventing suicide as a public
health and public policy crisis (4). A campaign to increase
awareness and prevention of suicide behavior may reduce
the burden intentional self-harm places on the healthcare
system. The purpose of the present study was to investigate

the frequency, methods, and patterns seen at Florida
hospitals that admitted patients for intentional self-harm
between the years 2000 and 2010. Our objective was to
examine the characteristics and trends of suicide attempters
in the State of Florida during the past decade. We
investigated the trends, methods, and patterns seen at Florida
hospitals for intentional self-harm during the past decade. A
retrospective review was conducted of admissions in Florida
during the years 2000 through 2010 for patients admitted
after a deliberate self-injury. The rates of admission for self-
injury in rural counties of Florida were compared with more
urban settings.

METHODS

After Institutional Review Board approval, a retrospective
review of all admissions in the State of Florida during the
years 2000 through 2010 was completed to examine the
frequency, methods, and characteristics of patients admitted
after an intentional self-injury. Patients were identified by E-
codes for self-inflicted injury that included ingestion of a
substance, cutting, firearms use, hanging, inhalation,
jumping from a high place, drowning, and other means that
included use of a corrosive. Demographic information
collected included age, gender, and ethnicity. Age was
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divided into three age groups (Pediatric: ages < 1 – 15,
Adult: ages 16 – 64, and Elderly: ages 65+). Ethnicity
included Asians, Blacks, Whites, Hispanics and Native
Americans.

   In addition to demographic variables, distance from a
Level 1 Trauma Center hospital, payer type, length of stay,
and total charges associated with the inpatient episode were
collected. Census data for 2000 and 2010 used zip code level
population data to determine residence living within 10
miles of Level 1 Trauma Center hospitals. The payer type
indicates the patient’s insurance status and type, the latter
indicating to what extent the financial burden of disease is
borne by the commercial insurance industry or the public
sector (taxpayers). Length of stay, or hospital bed days used,
and to some degree the hospital charges, provide an
indication of the inpatient resources utilized to treat the
consequences of suicide attempts.

   The data used in the analysis were obtained from the
Florida Agency for Health Care Administration inpatient
datasets from 2000 to 2010. These data include a record of
every inpatient episode in the state and provide all data
elements used in the analysis. It should be pointed out here
that the E-codes which were used to identify self-inflicted
injury cases were recorded as part of 10 diagnosis fields
prior to the 2006 calendar year. Starting in 2006, the datasets
included three dedicated fields used solely for recording E-
codes. Therefore, there is at least the potential that some E-
codes were not recoded prior to 2006 for patients who had
10 or more ICD9-CM codes. While it is not possible to
assess precisely how often such omissions occurred, two
preliminary analyses were performed to assess its potential,
concluding that potential omissions in the data, if any, were
small. First, within the population of patients admitted with
injuries (ICD-9 codes between 800 and 959) before 2006,
the percentage of patients with 10 diagnosis codes was
obtained. This provides an upper limit of patients whose E-
codes were not recorded due to the lack of an available data
entry field. Second, the time trend of hospitalizations
associated with self-inflicted injuries was examined to
determine the existence of a significant “jump” starting in
2006, the first year when E-codes were given dedicated
fields in the record.

RESULTS

The state trend in deliberate self-harm in Florida showed a
steady rise. Regression of the rate on a simple time trend
indicates a significant upward trend (p < 0.01) in the more

rural counties compared to urban centers. Figure 1 also
shows the rates for 2000 and 2010, the census years for
which zip code level population data was available, for
hospitalization of residence living within 10 miles of Level 1
Trauma Center hospitals. Because zip code level population
data was not available for the inter-census years, it was not
possible to assess the actual annual trend in hospitalization
for this geographic definition, however, the two points
indicate not only a significant drop between 2000 and 2010
but also a substantially lower rate compared to the larger
county and state populations. GIS® software (ERSI,
Redlands, CA) helped to visualize the incidence of
intentional self-harm across the State of Florida for 2010
(See Figure 2). As can be seen, the distribution of self-injury
was concentrated in the more densely populated areas of the
state.

   There were 146874 patients admitted for deliberate self-
harm between 2000 and 2010 in the State of Florida. The
average number of admissions for any one year was 13352.2
with a standard deviation of 1601.5. Fifty eight percent of
the hospital admissions were females. The age group that
averaged the most suicide attempts over the decade was the
16 to 64 age group with the majority being in the younger 21
to 44 year olds followed by the 45 to 64 year olds. Whites
made up 76.3% of hospital admissions, followed by
Hispanics with 10.5%. Blacks were 9.2% of hospital
admissions and Asians and Native Americans together made
up less than 1%. Other racial groups accounted for 3.4% of
all admissions. Patients ingested a substance 79% of the time
in a suicide attempt, followed by cutting at 14.7% of the
cases. Firearm use was 1.3% of hospital admissions and
hanging another 1%. Admissions for inhalation were 0.6%,
jumping from a high place 0.5%, followed by drowning at
0.1%. Other methods of deliberate self-harm made up the
remainder.

   The method of deliberate self-harm chosen varied by
gender, age group and ethnicity. Although for both men and
women ingestion of a substance was the most frequently
chosen method followed by cutting, 5.1% of males
represented the more violent means of suicide by firearms,
hanging, or jumping whereas women chose these methods
1.7% of the time (See Figure 3). The method of deliberate
self-harm also differed by age. Figure 4 shows that while the
majority of all three age groups used ingestion of a substance
and cutting, pediatric patients chose hanging, jumping from
a high place, then firearms. That was contrasted with adult
and elderly patients whose next most frequent choices were
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firearms, hanging, and inhalation. The method of suicide
attempts varied by ethnicity as well. For Whites, Blacks, and
Hispanics, ingestion of a substance and cutting were the
most common mechanisms of self-harm. More violent
methods of suicide by ethnicity such as use of a firearm,
hanging, or jumping for Whites, Blacks, and Hispanics were
2.8%, 3.5%, and 2.6%, respectively (See Figure 5).

   The data also show a strong seasonal aspect associated
with self-injury. Figure 6 shows the distribution of elf-injury
related hospitalizations per quarter within each year. In
every year examined, the rate of inpatient discharges
associated with self-injury was highest in the third quarter
that includes the summer months July, August, and
September. In most years this peak was followed by a
substantial drop in the fourth quarter, including the holiday
season. An age breakdown of this trend indicated that it was
entirely driven by the non-elderly adult population defined
here as 20 to 64 years old. An examination of the elderly
population (ages 65 and older) and the high-school to
college age population (ages 15 to 23) did not reveal a
similar seasonal pattern for those groups.

DISCUSSION

The present study reported the demographic characteristics
of deliberate self-harm for the State of Florida between 2000
and 2010. The trend for the state during this time was a
gradual increase in suicide attempts and self-injury. In
particular, the rate of deliberate self-injury was rising in rural
areas faster than urban areas. This was consistent with Liu et
al. who found that suicide death rates were higher in rural
areas compared to urban centers, especially among the
elderly (5). The majority of admissions to hospitals in the
State of Florida for suicide and self-injury were white, adult
(non-elderly) and female by means of ingesting a substance.
Adults and the elderly chose more lethal methods of suicide
such as firearms more often than children and adolescents.
Suicide rates were shown to vary when season of the year
was examined with the highest rates in the summer months.

   Using the presence of a level 1 Trauma Center as a
surrogate for access to comprehensive treatment, including
medical and preventive screening, the data show a
substantially lower rate associated with the population living
closest (within 10 miles) of these hospitals. Among factors
contributing to higher suicide risk in rural areas are lack of
access to treatment, hesitance to seek assistance because of
social scrutiny, and seasonal variability (6,7). Possible
explanations are an impoverished life with limited formal

and informal support systems to prevent suicide. Improving
the social safety net for those who have intentionally harmed
themselves may be effective in lowering the risk of
repetition.

   The higher rates of suicides in the summer and lower rates
in winter were consistent with past research. Bridges, Yip
and Yang reported that in the United States, the seasonal
variation of suicide was highest in the summer and spring
and lowest during the winter months (8). Similar findings
were shown in most countries around the world. The
seasonal variation of suicides was also found to differ
between men and women as well as the specific suicide
method used (9). Explanations of seasonal variation in
suicide include exposure to sunlight and environmental
temperature. A positive relationship was shown between the
incidence of suicide and total hours of sunshine. Barker,
Hawton, Fagg and Jennison showed the role of sunshine may
induce adverse changes in neurotransmitter systems
implicated in depression that peak during the month of
maximum daylight (10). Furthermore, environmental heat
was also found to stress physiological and behavioral
systems which may trigger a suicidal act (11).

  Suicide attempters transported to Emergency Departments
(ED) were shown to be at increased risk of repetition and
may eventually kill themselves (12). For patients seen in the
ED for intentional self-harm 25% made another attempt
within the following year and 1% will complete suicide
(13,14). That is a rate 100 times greater than in the general
population. Gairin, House and Owens found that almost 40%
of suicides had been treated in an ED for an accident in the
previous year (15). Kiankhooy et al. (2009) reported that
1.1% of trauma patients admitted for deliberate self-injury in
rural United States eventually reattempted (6). Assessment
of suicide risk factors in the Emergency Department may be
viewed as a form of brief intervention (16). Thus, a suicide
risk assessment completed in the ED may prevent future
self-harm (17).

   The screening for suicide risk has been proposed in the
primary care setting since suicide most often arises in acute
depressive illness. Unfortunately, Schulberg found that only
27% of patients who met criteria for depressive disorders
were diagnosed by their primary care physician (18). Health
disparities research showed that not only were racial and
ethnic minorities and low income people disproportionally
affected by depression but less than one quarter received
appropriate treatment in the primary care setting (19).
Conwell et al. reported that among older adults, 70% had
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visited their primary care physician within one month of the
suicide (20). The US Preventive Services Task Force found
no conclusive evidence that routine screening for suicide risk
by primary care physicians decreases suicide attempts or
mortality (21, 22).

CONCLUSIONS

According to Gunnell and Frankel the more successful large
scale suicide prevention strategies focused on targeting high-
risk groups and limiting the availability of means for
individuals to succeed at suicide (23). The Suicide
Prevention Resource Center, supported by a grant from the
Substance Abuse and Mental Health Services Administration
is devoted to advancing the Surgeon General’s national
strategy for suicide prevention in Florida. In 2013 the
Florida Legislature passed a state law that prohibited from
purchasing firearms or retaining or applying for a concealed
weapon or firearms license individuals who voluntarily
admitted themselves into a psychiatric facility after an
involuntary examination by a physician and was found to be
an imminent danger. Suicide represents an extraordinary
hardship and extols a tremendous burden on society in terms
of costs and resources. Programs such as these in Florida
designed to increase awareness and prevention of suicide
should help reduce the burden intentional self-harm places
on the healthcare system.
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The rate of hospitalization associated with self-inflicted
injuries from 2000-2010
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Florida Distribution of Self-Injury in 2010 (N = 14344)
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Florida 6

Seasonal changes in deliberate self-harm in percentage.
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