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Biostatistical Analysis
Suicide Rates in California 
Counties

Total cost of epidemiologist:  
59¢

Biostatistical Analysis
Homicide Rates in 
California Counties



Age-Adjusted Suicide Rates for California (2002-2004) by County
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Overall Rate for the State as a Whole: 10.6

Counties with Urban Population <20,000 Highlighted



Leading Causes of Death in Tuolumne County, 2005 to 2007
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Tuolumne County and California Suicide Rates
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Tuolumne County Suicide Prevention Task Force



Tuolumne County Suicide Prevention Task Force

1984………………………...YES Partnership launched with Kaiser Grant 
funding to address a series of suicides in local youth

1990s……………………….Suicide rate in Tuolumne County fell generally within 
national levels, but remained among the higher rates 
in California

2006-2007…………………In response to an increase in suicide rate, multiple 
local agencies analyze data.  Issues are presented to 
the California Rural Health Policy Council.

January - April, 2007……...Suicide Prevention Steering Committee and Task Force 
meetings are conducted to coordinate expertise and 
plan solutions

July, 2007………………….Tuolumne County suicide rate remains high, exceeding 
the rate during 2006

April 2008…………………. Draft California Strategic Plan on Suicide Prevention,    
California Suicide Prevention Plan Advisory 
Committee, is released 



Community Representation on the Suicide 
Prevention Task Force:

• Non-profit agencies, 
• Emergency medical response, 
• Service clubs, 
• Senior support agency, 
• Faith-based organizations, 
• Probation, 
• Human Services Agency, 
• Child development agencies, 

Task Force participants included individuals from: 
• Public Health, 
• Law Enforcement, 
• Behavioral Health, 
• Board of Supervisors, 
• Schools, 
• Office of Education, 
• Local hospital, 
• Medical practitioners, 
• Recreation Department, 
• Community members, some with personal experience with suicide in their 

families. 

Mission Statement:  “to coordinate the planning, implementation and monitoring 
of projects throughout Tuolumne County that prevent and reduce the risk of 
suicide incorporating the core values of integrity, accountability, compassion, 
collaboration and professionalism.”



• Individual case histories for patients 24 years old and younger are 
reviewed through the Tuolumne County Multi-agency Death Review 
Team

• Case histories for patients over 24 years of age are reviewed by the 
coroners office, death certificate screening and Behavioral Health 
case review

Conceptual Challenges

Estimating the correlates of suicide rates across temporal or 
spatial units of analysis is a straightforward matter of 
calculating descriptive statistics. Policy analysts and policy 
practitioners require more than this.  Correlation, after all, 
does not imply causation. 

Data collection included:
1) Macro-level population data 

2) Micro-level descriptors collected from psychological autopsy data



Identifying the Theoretically Relevant Explanatory Variables
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• Population variables with potential relevance to 
suicide rates were identified 

• The 2001-2005 time period was selected for 
data collection

• Criteria for data selection included:
1) potential correlation between the variable and 

suicide rates,
2) availability of the data, and 
3) accuracy of the data 

Research Design

• Formal data analysis was conducted to identify 
key correlates to suicide in California and 
Tuolumne County populations. 



Highest Suicide Rate Counties in California
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Tuolumne County Suicide Study:
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• County Population, DHHS 2002-2003 
• Age-adjusted Binge Drinking Prevalence Among Adults in 

California, 2001
• California County Population by Race: White, Black, 

Native American/Pacific Islander, Asian; 2000 Census 
• Number of households receiving Food Stamps, 2004
• Per Capita Annual Personal Income, 2002-2004
• Percent Change in Total Personal Income, 2003-2004
• Age Adjusted Death Rate Due to Firearm Injuries, 2002- 

2004
• Age Adjusted Drug Induced Deaths, 2002-2004
• Rural-Urban Continuum Code for California Counties, 

2003 

Data Sets Collected: 
“Explanatory Variables”



Data Sets Collected: 
“Explanatory Variables”

 
(continued)

• Age-adjusted suicide rates, 2002-2004
• Age-adjusted homicide rates, 2002-2004
• Children with maltreatment, substantiations and entries 

per 1000, 2004
• Mean unemployment rate, 2002-2004
• Hand Gun Transactions, 2005
• Long Gun Transactions, 2005
• Percent 0-17 yrs o population with Serious Emotional 

Disturbance, 2000
• Percent of population under 200% of Fed Poverty level 

with Serious Mental Illness, 2000



Rural-Urban Continuum Codes
Code Description
Metro counties: 

1 Counties in metro areas of 1 million population or more
2 Counties in metro areas of 250,000 to 1 million population
3 Counties in metro areas of fewer than 250,000 population

Nonmetro counties: 
4 Urban population of 20,000 or more, adjacent to a metro area
5 Urban population of 20,000 or more, not adjacent to a metro area
6 Urban population of 2,500 to 19,999, adjacent to a metro area
7 Urban population of 2,500 to 19,999, not adjacent to a metro area

8 Completely rural or less than 2,500 urban population, adjacent to a 
metro area

9 Completely rural or less than 2,500 urban population, not adjacent to a 
metro area

USDA Economic Research Service,  2003



Data Analysis

SUMMARY OF LEAST SQUARES REGRESSION ANALYSIS
OF THE COUNTY SUICIDE DATA

Explanatory 
Cluster

Adjusted
R-squared

F-Stat Akaike 
Information

Criterion (AIC)
Substance Abuse .59 42.28* 214.43

Violence .55 35.51* 220.36

Ethnicity .42 15.01* 235.26

Firearm 
Availability

.27 11.49* 248.20

Mental Health .14 5.46* 257.93

Poverty .002 0.95 266.48

Macroeconomy -0.003 0.94 267.49



Results:

3. The “Ethnicity” model also correlated strongly with 
suicide rate as an independent factor, with Native 
American and White ethnicity demonstrating the 
strongest positive correlation. African-American ethnicity 
was a negative predictor for suicide (p=.059).

2. The “Violence” model was the second highest predictor of 
elevated suicide rate, although homicide rates were a 
negative predictor of suicide.

1. In these models, the “Substance Abuse” cluster provided 
the greatest prediction of elevated suicide rate. 

4. The “Firearm Availability” model is also a strong predictor of 
suicide rates. 



Results:

5. Rural residence strongly predicts elevated suicide rates, 
but proximity to a metropolitan area for an area with a 
small population affords some protection.

6. The “Mental Health” model was a weak but significant 
predictor of elevated suicide rates.

7. The “Macroeconomic” and “Poverty” models had no 
meaningful explanatory power relating to suicide rates 
during the study period. 



Rural Location:  Social Isolation?



Rural Location:  Social Isolation?



Total Tuolumne County Drug Arrests
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Tuolumne County Suicide Prevention Strategic Plan

• Quarterly meetings were conducted between August, 
2007, and September, 2008 

• Projects throughout the community that targeted 
suicide prevention were presented, catalogued and 
included in a resource directory.

• The four strategic directions recommended by the 
California Strategic Plan on Suicide Prevention were 
used as a framework for subcommittee assignments, 
with “Prevention” broken into Prevention and 
Intervention groups:

1)  Development of a Suicide Prevention (and Intervention) 
system, 

2)  Training and Workforce Enhancements 
3)  Community Education, and 
4)  Monitoring and Surveillance for Effectiveness 



• Four specific age groups were addressed by each 
subcommittee:

• º Youth (18 years and under), 
• º Young Adult (16-24 years), 
• º Adult (25-60 years), and 
• º Older Adult (over 60 years)
• A resource directory of evidence-based prevention 

programs was established and prioritized over the 
three year planning period

• A community education plan was established to cover 
the three year planning period

• A Non-Profit agency was selected through an RFP 
process to oversee the implementation of the program.

Tuolumne County Suicide Prevention 
Strategic Plan, cont.



Tuolumne County Suicide Prevention Strategic Plan

Each Evidence-based Program is described 
according to:

1)

 

Name
2)

 

Brief Description 
3)

 

Target audience or population
4)

 

Age Group addressed in the community
5)

 

Expected outcomes
6)

 

Annual costs
7)

 

Agency to provide oversight
8)

 

In-kind contribution 



Training, Prevention and Intervention Proposals



Community Education Proposals



Community Intervention and Prevention Projects



Last thoughts…
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