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THE OHIO VIOLENCE AND INJURY PREVENTION PROGRAM OVERVIEW 
 

Injury is the leading cause of death for Ohioans ages 1 to 44 and the 5th-leading cause of death 
overall.  The goal of the Ohio Violence and Injury Prevention Program (VIPP) is to continue 
development of a comprehensive injury prevention program by establishing and sustaining a solid 
infrastructure that includes statewide injury surveillance to inform and evaluate public policy, as 
well as comprehensive injury prevention programs.   
 
The VIPP strives to: 

 Coordinate surveillance systems that collect injury data. 

 Assess the burden of injuries and violence, and communicate information for the purpose of 
action. 

 Promote evidence-based injury prevention interventions for at-risk populations. 

 Coordinate and collaborate with partners in building program infrastructure. 

 Encourage the adoption of policies and programs that lead to the prevention of injuries. 

 Provide technical support and training as needed. 

 Ultimately, make Ohio a safer place to live, work and play by reducing death and disability 
associated with intentional and unintentional injury.   

 
The VIPP is working to develop a comprehensive injury prevention program for the State of Ohio.  
Current VIPP initiatives include: 
 
Ohio Injury Prevention Partnership (OIPP) – The OIPP is a group of professionals representing a 
broad range of agencies and organizations concerned with building Ohio’s capacity to address the 
prevention of injury, particularly related to the group’s identified priority areas of falls among 
older adults, prescription drug abuse and overdose, child injury and violence prevention (suicide 
and firearm related).  The OIPP was convened in November 2007 and is coordinated by ODH with 
funds from the Centers for Disease Control and Prevention (CDC) National Center for Injury 
Prevention and Control (NCIPC).  The OIPP helps to improve statewide collaboration around injury 
prevention and will assist ODH with establishing priorities and future directions regarding injury 
and violence prevention in Ohio.    

 
Local Injury Prevention Grant Program – Through the CDC’s Preventive Health and Health Services 
Block Grant (PHHSBG), the VIPP provides funding annually to local programs targeting injury.  The 
goal of this grant program is to reduce injury and injury-related deaths to Ohioans through the 
development of comprehensive, multi-faceted, population-based programs at the local level that 
address the risks associated with injuries.  The nine currently-funded projects (2010-2013 cycle) 
focus on the following injury priorities:  unintentional child/youth injury; falls among older adults; 
and unintentional prescription drug poisoning.  

 
Child Passenger Safety (CPS) Program – With fines collected through enforcement of Ohio’s child 
restraint law (Ohio Revised Code Section 4511.81), ODH’s CPS Program provides child safety seats 
to eligible low-income families in all Ohio counties.  The overall goal of this program is to increase 
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the availability of child safety seats and booster seats for low income families in Ohio and to 
increase proper use and correct installation of child safety seats. ODH distributes approximately 
45-60 seats to each of the 88 counties per year based on the availability of funds. The CPS Program 
works in coordination with regional occupant protection coordinators funded by the Ohio 
Department of Public Safety who serve as liaisons between ODH and the county seat distribution 
contacts.   

 
Surveillance Activities  

 Injury Surveillance – The injury surveillance program assesses the burden of overall injury 
and specific types of injury in Ohio through the examination of multiple data sets including 
hospital discharge, death certificates, and other sources of injury-related data. Using these 
data, the VIPP monitors trends and emerging injury issues, produces annual reports and 
responds to requests for data.   

 

 Census of Fatal Occupational Injuries (CFOI) – With funding from the Bureau of Labor 
Statistics and the Ohio general revenue fund, the CFOI Program provides the public, 
employers and safety personnel with comprehensive data surrounding fatal occupational-
related injuries in Ohio.   Data are collected from several sources including death 
certificates, workers’ compensation reports, Occupational Safety and Health 
Administration (OSHA) reports, traffic crash records, agricultural injury reports and media 
clippings.  The data are collated at the national level and used to establish occupational 
safety policies and programs.  
 

 Ohio Violent Death Reporting System (OH-VDRS) – In September 2009, the CDC awarded a 
grant to the VIPP to participate in the National Violent Death Reporting System (NVDRS), 
enabling Ohio to address a critical need in the state: the collection and analysis of high 
quality data on violent death. With this funding, the VIPP collects and links Vital Statistics 
data; coroner data from the 88 county coroners; and local law enforcement data to better 
understand the circumstances surrounding and contributing to violent deaths in Ohio.  
These data will ultimately be used to develop recommendations regarding the prevention 
of violent death in Ohio.  The NVDRS operates in 18 states, combining data on violent 
deaths including homicides, suicides, legal intervention deaths, unintentional firearm injury 
deaths, and deaths of undetermined intent.   

 

Please visit the VIPP website for more information, resources and program updates.   

Go to:   http://www.healthyohioprogram.org/vipp/injury.aspx 

 

  

http://www.healthyohioprogram.org/vipp/injury.aspx
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EXECUTIVE SUMMARY 
 

This report reviews injuries for Ohioans from 2000 to 2010.  Data for this report were derived from 
Ohio Hospital Association hospital inpatient discharge and emergency department (ED) datasets 
and Ohio death certificate files.   
 

Fatalities: 
 7,156 people died from an injury in Ohio in 2010.  On average, 20 people die from an injury 

every day statewide.   

 The death rate for injuries increased 33 percent between 2000 and 2010. 

 The leading causes of injury death in 2010 were unintentional poisoning, suicide, motor vehicle 
traffic crashes, and falls.  The risk profile for the leading causes of injury varies by segment of 
the population.  The following groups are disproportionately at risk for the leading causes of 
injury death. 

1. Unintentional poisoning: Males, ages 25-54, and whites 
2. Suicide: Males, ages 25-54, and whites 
3. Motor vehicle traffic crashes: Males, ages 15-24 and ages 85 or older 
4. Falls: Ages 85 or older 

 
 Death rates increased rapidly for poisoning, suicides, and fall related injuries while rates have 

decreased for motor vehicle traffic related injuries between 2000 and 2010.    

 

Hospitalizations:  

 72,485 injury related hospitalizations occurred in Ohio in 2010.  On average, 199 
hospitalizations occur in Ohio every day. 

 The injury hospitalization rate changed very little between 2002 and 2010. 

 The leading causes of injury hospitalizations were falls, self-harm, motor vehicle traffic crashes, 
and unintentional poisoning.  The risk profile for the leading causes of injury hospitalizations 
varies by segment of the population.  The following groups were identified as at risk. 

1. Falls: Females and ages 85 or older 
2. Self-harm: Females and ages 15-44 
3. Motor vehicle traffic crashes: Males and ages 15-24 
4. Unintentional poisoning: Ages 45 or older 

 
 Hospitalization rates increased for self-harm and unintentional poisoning related injuries while 

rates associated with motor vehicle traffic related injuries decreased between 2002 and 2010.  
Rates of fall related hospitalizations increased between 2002 and 2003 then remained the 
same between 2003 and 2010.  
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Emergency Department Visits (ED):  

 1.36 million ED visits in Ohio were associated with injuries in 2010.   On average, 3,726 visits 

were made to emergency departments every day in Ohio. 

 The injury ED visit rate changed very little between 2002 and 2010. 

 The leading causes of injury ED visits were falls, motor vehicle traffic crashes, assaults, and 
unintentional poisoning.  The risk profile for the leading causes of injury ED visits varies by 
segment of the population.  The following groups were identified as at risk. 

1. Falls: Females and ages 85 or older 
2. Motor vehicle traffic crashes: Females and ages 15-34 
3. Assaults: Males and ages 15-34 
4. Unintentional poisoning: Ages 1-4 

 
 ED visit rates increased for injuries associated with falls, motor vehicle traffic, assaults, and 

unintentional poisoning. 

 

Social and Economic Costs: 

 Injury related deaths, hospitalizations, and ED visits cost Ohio an estimated $13 billion in 2010.  

The estimate includes costs associated with medical care and worker productivity. 

 Costs associated with injuries increased 21 percent between 2002 and 2010. 

 The leading cause of injury costs in 2010 were falls ($2.6 billion), motor vehicle traffic ($2.3 

billion), unintentional poisoning ($2.0 billion), suicide or self-harm ($1.7 billion), and homicides 

or assaults ($1.3 billion). 

 Rapid increases in costs were found among unintentional poisoning (117 percent), falls (40 

percent), and suffocation (15 percent) while a significant decrease in costs occurred among 

injuries associated with motor vehicle traffic crashes (20 percent). 

 Injuries were associated with over 109,000 years of potential life lost each year which is the 

leading cause of potential life loss in Ohio.   

 

Violence and Injury Prevention: 

The Ohio Department of Health (ODH) is funded by the Centers for Disease Control and Prevention 

to build capacity related to the prevention and control of injuries and to develop or strengthen 

injury surveillance programs.  ODH coordinates a statewide group of injury prevention 

stakeholders, the Ohio Injury Prevention Partnership, to build capacity to address the leading 

causes of injury in Ohio.  The group has identified falls among older adults, drug poisonings, child 

injury and violence prevention (suicide and firearm related) as priority areas.    
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SECTION 1:  INTRODUCTION AND OVERVIEW:  INJURY DEFINED 

 

The National Safety Council defines INJURY as: 
 

Physical harm or damage to the body resulting from an 
energy exchange, usually acute mechanical (e.g., motor 
vehicle crash, falls), chemical (e.g., poisoning), thermal (e.g., 
fire/burn) or other environmental energy (e.g., hyperthermia, 
suffocation, drowning) that exceeds the body’s tolerance. 

  
Injuries can further be classified by the intent or purposefulness of 
occurrence in two categories:  intentional and unintentional 
injuries.  Intentional injuries are purposely inflicted and often 
associated with violence.  These include child and elder 
maltreatment, domestic violence, sexual assault, aggravated 
assault, homicide, and suicide.  Unintentional injuries include those 
that occur without intent of harm and are not purposely inflicted. 

 
In this report, we will examine the burden of unintentional injury as well as injury resulting from 
intentional acts such as self harm and assaults.  The term “unintentional injury” will be used to 
describe what may commonly be referred to as an accident.  The term accident implies a random 
act; however, most injuries are predictable and preventable.  Like diseases, injuries follow 
recognizable patterns that can be studied and used to inform prevention strategies such as policy 
and behavior change. 

 
Injuries may be classified by the: 

 Mechanism or source of the energy transfer (e.g., motor vehicle, firearms, falls). 

 Outcome or result of the transfer of injury (e.g., traumatic brain injury, poisoning, burns). 

 Intention of the acts causing the injury (e.g., suicide, abuse, homicide). 

 Events/activities or locations that precede them (e.g., playground-related, occupational-
related, agricultural-related). 

Overlap among these categories exists; for example, motor vehicle-related injuries cause 
traumatic brain injury. Firearm-related injuries include suicide, homicide and unintentional acts.  
Playground-related injuries involve falls, strangulation, struck-by and other mechanisms of injury.   
 
The first step in understanding injury is to collect and analyze data.  Through the epidemiological 
study of injury, we can address questions such as “How many people die from violent injury in 
Ohio each year?  Who is most likely to die in a fall?  What age groups are most affected by 
poisoning?  By answering these questions, injury data can also lead to important prevention 
strategies.  This report was created to help answer these questions and to provide data to help 
inform prevention strategies and policies.   
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INJURY MECHANISMS 
 

The cause, or mechanism, describes the way in which the person sustained the injury; how the 
person was injured; or the process by which the injury occurred. The cause of injury is the 
underlying cause, rather than the direct cause. The underlying cause is what starts the chain of 
events that leads to an injury. The direct cause is what produces the actual physical harm. The 
underlying and direct causes can be the same or different. For example, if a person cuts his or her 
finger with a knife, the cut is both the underlying and direct cause. However, if a child falls and hits 
his head on a coffee table, the fall is the underlying cause (the action that starts the injury event), 
and the contact with the table is the direct cause (the action that causes the actual physical harm).  
If we can prevent the underlying cause, we can stop the injury from occurring in the first place. In 
other words, without the underlying cause, there would be no direct cause. 
 
Throughout this report, fatal injuries are defined as a death with any injury listed as the underlying 
cause of death on the death certificate and non-fatal injuries are defined as an injury listed in the 
primary diagnostic field of the hospital inpatient or emergency department record.  Intent and 
mechanism of injuries were based on the International Classification of Diseases (ICD) which is a 
system designed to promote international comparability of statistics. It provides a way to classify 
medical terms reported by physicians, medical examiners, and coroners on death certificates and 
data from physician offices and hospital inpatient and outpatient records so they can be grouped 
together for statistical purposes.  The following ICD mechanism groups were used in this report. A 
list of ICD-9 (ED and hospitalization) and ICD-10 (deaths) codes may be found in Appendix 4 and 5. 
 

Cause of Injury Categories 

 
1. Cut/pierce/stab: Injury resulting from an incision, slash, perforation, or puncture by a 

pointed or sharp instrument, weapon, or object.  This category does not include injury from 
being struck by or against a blunt object (such as the side of a night stand) or bite wounds; 
these injuries fall in the category "struck by/against." 

 
2. Drowning/submersion: Suffocation (asphyxia) resulting from submersion in water or 

another liquid. 
 

3. Fall: Injury received when a person descends abruptly due to the force of gravity and 
strikes a surface at the same or lower level. 

 
4. Fire/burn/smoke inhalation: Severe exposure to flames, heat, or chemicals that leads to 

tissue damage in the skin or places deeper in the body; injury from smoke inhalation to the 
upper airway, lower airway, or lungs. 
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5. Firearm gunshot: A penetrating force injury resulting from a bullet or other projectile shot 
from a powder-charged gun. This category includes gunshot wounds from powder-charged 
handguns, shotguns, and rifles. This category does not include injury caused by a 
compressed air-powered paint gun or a nail gun, which falls in the "other specified" 
category. 

 
6. Foreign body: Injury resulting from entrance of a foreign body into or through the eye or 

other natural body opening that does not block an airway or cause suffocation (asphyxia). 
Examples include pebble or dirt in eye, BB in ear, or small children’s' toys in esophagus. 

 
7. Suffocation: Inhalation, aspiration, or ingestion of food or other object that blocks the 

airway or causes suffocation (asphyxia); intentional or unintentional mechanical 
suffocation due to hanging, strangulation, lack of air in a closed place, plastic bag or falling 
earth. This category does not include injury resulting from a foreign body that does not 
block the airway (see foreign body).  

 
8. Machinery: Injury that involves operating machinery, such as drill presses, fork lifts, large 

power-saws, jack hammers, and commercial meat slicers. This category does not include 
injury involving machines not in operation, falls from escalators or moving sidewalks, or 
injuries from powered lawn mowers or other powered hand tools or home appliances. 

 
9. Natural / environmental: Injury resulting from exposure to adverse natural and 

environmental conditions (such as severe heat, severe cold, lightning, sunstroke, large 
storms, and natural disasters) as well as lack of food or water. 

 
10. Bite / sting: Injury from a poisonous or non-poisonous bite or sting through the skin, other 

than a dog bite. This category includes human bite, cat bite, snake or lizard bite, insect bite, 
stings from coral or jellyfish, or bites and stings by other plants and animals. 
 

11. Other specified causes: Injury associated with any other specified cause that does not fit 
another category. Some examples include causes such as electric current, electrocution, 
explosive blast, fireworks, and overexposure to radiation, welding flash burn, or animal 
scratch. 
 

12. Overexertion: Working the body or a body part too hard, causing damage to muscle, 
tendon, ligament, cartilage, joint, or peripheral nerve (e.g., common cause of strains, 
sprains, and twisted ankles).  This category includes overexertion from lifting, pushing, or 
pulling or from excessive force. 
 

13. Poisoning: Ingestion, inhalation, absorption through the skin, or injection of so much of a 
drug, toxin (biologic or non-biologic), or other chemical that a harmful effect results, such 
as drug overdoses. This category does not include harmful effects from normal therapeutic 
drugs (i.e., unexpected adverse effects to a drug administered correctly to treat a 
condition) or bacterial illnesses. 
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14. Struck by / against or crushed: Injury resulting from being struck by (hit) or crushed by a 

human, animal, or inanimate object or force other than a vehicle or machinery; injury 
caused by striking (hitting) against a human, animal, or inanimate object or force other 
than a vehicle or machinery. 
 

15. Transportation-related causes: Injury involving modes of transportation, such as cars, 
motorcycles, bicycles, and trains.  This category is divided into five subcategories according 
to the person injured: motor vehicle occupant, motorcyclist, pedal cyclist, pedestrian, and 
other transport.  This category also involves another factor--whether the injury occurred in 
traffic (on a public road or highway). 
 

16. Unknown/unspecified cause: Injury for which the report does not provide enough 
information to describe the cause of injury. 
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APPENDIX 1:   DATA SOURCES 
 

This report uses data from behavioral risk factor surveys, hospital discharge records and 
death certificates to study patterns and trends in injuries among Ohio residents.  The 
following is brief summary of each data source referenced in this report. 

 
Cost of Injuries 
The medical and work loss cost of injuries was estimated by the Centers for Disease 
Control and Prevention (CDC).  Cost estimates for fatal and non-fatal injuries can be 
queried on the CDC’s Web-based Injury Statistics Query and Reporting System Web 
(WISQARS). 
http://www.cdc.gov/injury/wisqars/pdf/WISQARS_Cost_Methods-a.pdf  
 
Death Records 
Death records are maintained by ODH’s Office of Vital Statistics.  Death certificates 
provide limited information about circumstances of injury circumstances or 
contributing factors.  Both injuries and their external causes were classified according 
to the 10th Revision of the International Classification of Diseases (ICD-10).  See 
Appendix 3 for a complete list of external cause of injury codes by mechanism and 
intent. 
http://dwhouse.odh.ohio.gov/datawarehousev2.htm  
 
Hospital Discharge Records 
Hospital discharge records are collected and maintained by the Ohio Hospital 
Association (OHA) from information provided by member hospitals. Both injuries and 
their external causes were classified according to the 9th Revision of the International 
Classification of Diseases, Clinical Modification (ICD-9-CM).  For hospitalizations, a 
case was defined as an Ohio resident with an injury listed in the primary diagnosis 
field.  For ED visits, a case was defined as an Ohio resident with an injury listed in the 
primary diagnosis field or a valid external cause of injury code any of the 15 diagnosis 
fields.  Injury mechanisms for both hospitalizations and ED visits were based on the 
first listed external cause of injury.   See Appendix 2 for a complete list external cause 
of injury codes by mechanism and intent.  
http://www.ohanet.org/ 
 
Leading Causes of Death 
The data source for WISQARS Fatal Injury Data is the National Vital Statistics System 
(NVSS) operated by the National Center for Health Statistics. WISQARS provides 
death counts and death rates for the United States and by state, county, age, race, 
Hispanic ethnicity, sex, and leading cause of death, injury intent, and injury 
mechanism categories. WISQARS can be used to query death data for the years 1999 
- 2009, of which the underlying cause of death is specified using ICD-10 codes. 
http://www.cdc.gov/injury/wisqars/leading_causes_death.html   
 

http://www.cdc.gov/injury/wisqars/pdf/WISQARS_Cost_Methods-a.pdf
http://dwhouse.odh.ohio.gov/datawarehousev2.htm
http://www.ohanet.org/
http://www.cdc.gov/injury/wisqars/leading_causes_death.html
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Ohio Behavioral Risk Factor Surveillance System (BRFSS) 
The Ohio Behavioral Risk Factor Surveillance System (BRFSS) is a random digit dial 
telephone survey of non-institutionalized adults aged 18 years of older.  The BRFSS 
has been conducted annually by the Ohio Department of Health since 1984.  The 
survey collects information on the prevalence of health behaviors, health care usage, 
and disease diagnosis associated with the leading cause of disease, injury and death 
in the United States.  Results from the survey are weighted to represent the age, sex, 
race, and ethnic composition of Ohio.   
http://www.odh.ohio.gov/healthstats/brfss/behrisk1.aspx  
 
Ohio Population Estimates 
The National Center for Health Statistics releases bridged-race population estimates 
of the resident population of the United States for use in calculating vital rates. These 
estimates result from bridging the 31 race categories used in Census 2000 and Census 
2010.  The bridged-race population estimates are produced under a collaborative 
arrangement with the U. S. Census Bureau. 
http://www.cdc.gov/nchs/nvss/bridged_race.htm  
 
Ohio Pregnancy Risk Assessment Monitoring System (PRAMS) 
The Pregnancy Risk Assessment Monitoring System (PRAMS) is a population-based 
survey designed to examine maternal behaviors and experiences before, during and 
after a woman’s pregnancy, and during the early infancy of her child.  The Centers for 
Disease Control and Prevention initiated PRAMS in 1987 in an effort to reduce infant 
mortality and the incidence of low birth weight.  PRAMS were implemented in Ohio 
in 1999. 
http://www.odh.ohio.gov/healthstats/pramshs/prams1.aspx  
 
Ohio Traffic Crash Reports 
The Ohio Department of Public Safety compiles statistical data on crashes that occur 
on Ohio’s roads and highways. Crash data is available in the form of annual reports.  
Users can also develop customized queries of the data online. 
http://ohiohighwaysafetyoffice.ohio.gov/otso_annual_crash_facts.stm  
 
Ohio Youth Risk Behavior Survey (YRBS) 
The Ohio Youth Risk Factor Survey (YRBS) is an anonymous paper and pencil survey of 
high school students enrolled in public and non-public schools.  The YRBS has been 
conducted in Ohio since 1993 and is collaborative project between the Ohio 
Departments of Education and Health.  The survey collects information on the 
prevalence of health behaviors, health care usage, and disease diagnosis associated 
with the leading cause of disease, injury and death in the United States.  Results from 
the survey are weighted to represent the age, sex, race, and ethnic composition of 
Ohio. 
http://www.odh.ohio.gov/odhprograms/chss/ad_hlth/youthrsk/youthrsk1.aspx  

http://www.odh.ohio.gov/healthstats/brfss/behrisk1.aspx
http://www.cdc.gov/nchs/nvss/bridged_race.htm
http://www.odh.ohio.gov/healthstats/pramshs/prams1.aspx
http://ohiohighwaysafetyoffice.ohio.gov/otso_annual_crash_facts.stm
http://www.odh.ohio.gov/odhprograms/chss/ad_hlth/youthrsk/youthrsk1.aspx
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APPENDIX 2: ANALYTIC METHODS  
 

This analysis was limited to descriptive statistics, which were generated through the use 
of Statistical Analysis System (SAS) Version 9.1, Cary, N.C.  The data were analyzed using 
injury surveillance guidelines from the Centers for Disease Control and Prevention 
(CDC).  
 
Deaths: 

 Injury deaths were defined as a death with the underlying cause of death listed as 
an injury.  Traumatic brain injury deaths were defined as deaths with an injury as 
underlying cause of death and a traumatic brain injury listed in one of the multiple 
cause of death fields.  See Appendix 4 for a list of ICD-10 codes for injury 
mechanisms and Appendix 6 for a list of mechanism subcategories. 

 Deaths included in this report were restricted to Ohio residents. 

 Rates were calculated by dividing the number of injuries by the number of Ohio 
residents.  Population estimates were based on estimates from the National Center 
for Health Statistics.  Rates were age adjusted to the 2000 U.S. standard population. 

 

Hospitalizations: 

 Discharge dataset includes nonfederal, acute care, or inpatient facilities.  The 
dataset does not include Veterans’ Affairs and other federal hospitals, 
rehabilitation centers, or psychiatric hospitals. 

 Injury hospitalizations were defined as an inpatient visit with an injury listed in the 
primary discharge diagnosis field.  See Appendix 5 for a list of ICD-9-CM codes for 
injury mechanisms and Appendix 7 for a list of mechanism subcategories. 

 Datasets include readmissions, transfers, and deaths occurring in the hospital. 

 Hospitalizations included in this report were restricted to Ohio residents. 

 The external cause of injury code used in the analysis was the first listed cause of 
the discharge diagnosis fields.  If the codes E000-E030, E849, E967, E869.4, E870-
E879, or E930-E949 were the first listed codes then the next valid external cause 
code was used. 

 Rates were calculated by dividing the number of injuries by the number of Ohio 
residents.  Population estimates were based on estimates from the National Center 
for Health Statistics.  Rates were age adjusted to the 2000 U.S. standard population. 

 

Emergency Department Visits: 

 Discharge dataset includes nonfederal, acute care, or inpatient facilities.  The 
dataset does not include Veterans’ Affairs and other federal hospitals, 
rehabilitation centers, or psychiatric hospitals. 
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 Injury ED visits were defined as an ED visit with an injury listed in the primary 
discharge diagnosis field or a valid external cause of injury code in any of the 
discharge diagnosis fields.  See Appendix 5 for a complete list of ICD-9-CM codes. 

 ED visits included in this report were restricted to Ohio residents. 

 Persons who are treated at an ED and later admitted to a hospital are removed 
from the ED dataset, and therefore are not included in any analysis of ED data.  

 The external cause of injury code used in the analysis was the first listed cause of 
the discharge diagnosis fields.  If the codes E000-E030, E849, E967, E869.4, E870-
E879, or E930-E949 were the first listed codes then the next valid external cause 
code was used. 

 Rates were calculated by dividing the number of injuries by the number of Ohio 
residents.  Population estimates were based on estimates from the National Center 
for Health Statistics.  Rates were age adjusted to the 2000 U.S. standard population. 

 

Trend Analysis for Deaths, Hospitalizations and Emergency Department Visits: 

 Trend analysis for annual injury death, hospitalization, and ED visit rates was 
conducted in Microsoft Excel.  Annual injury rates were plotted and a linear trend 
line was drawn to minimize the distance between the trend line and data point.  
The goodness of fit for the linear trend line was determined by the R-squared value.  
Linear trends were defined as a trend line with an R-squared value of 0.5 or higher.  
Non-linear trends were defined as a trend line with an R-squared value of less than 
0.5.  The slope and goodness of fit of the trend line were reported in the data 
tables.  Non-linear trends were labeled with (NL) next to the slope. 

 

Poverty Status and County Urbanality Classifications: 

 County urbanality was derived from county of residence reported by Ohio 
Behavioral Risk Factor Surveillance System respondents.  County urbanality 
classifications were based on a combination of proximity and connectedness to 
urban core economic development area and definitions of Appalachian counties 
established by the Appalachian Development Commission.  See Appendix 11 for a 
map with county classifications. 

 Poverty status was derived from household income and household composition 
reported by Ohio Behavioral Risk Factor Surveillance System respondents.  
Respondents were grouped into categories based on the 2010 Federal Poverty 
Guidelines.  See Appendix 12 for household income and composition thresholds. 

 

Cost of Injuries: 

 Fatal Injury costs were calculated by multiplying the number of injury deaths in 
Ohio by the average cost associated the death for Ohio published on the CDC’s 
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WISQARS website.  See Appendix 8 for average cost estimates by mechanism and 
intent. 

 Non-fatal injury costs for hospitalizations were calculated by multiplying the 
number of hospitalizations by the average cost associated with hospitalizations for 
the United States published on the CDC’s WISQARS website.  See Appendix 9 for 
average cost estimates by mechanism and intent. 

 Non-fatal injury costs for ED visits were calculated by multiplying the number of ED 
visits by the average cost associated with ED visits for the United States published 
on the CDC’s WISQARS website.  See Appendix 10 for average cost estimates by 
mechanism and intent. 

 Total injury costs were calculated by adding the estimated costs for injury deaths, 
hospitalizations and ED visits. 
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APPENDIX 3: LIMITATIONS OF INJURY SURVEILLANCE DATA 

 Death Certificate Data: 

 The cause of death reported on the death certificate is based on the underlying 
cause of death determined by a physician or coroner.  While physicians and coroners 
are well trained to investigate and determine causes of death, a standardized 
process for investigating and determining causes of death does not exist in Ohio.  
This lack of uniformity may lead to differences in how underlying causes of death are 
classified and pose limitations for comparing rates across local jurisdictions.   

 
Hospital Discharge Data: 

 In each year of the study period, approximately 30 percent of injuries treated in the 
as inpatients and emergency departments were not assigned an external cause code 
(E-code).  This most likely resulted in an underestimate of total costs and incidence 
rates, because not all mechanism and intents for injuries could be identified and 
included in the analysis by mechanism. 

 Of the non-fatally injured, only those who sought medical care were captured for 
this analysis. 

 Discharges, not individuals, were the unit of measurement, thereby resulting in 
duplication when readmissions for the same initial event occurred.  The inclusion of 
readmissions would lead to an overestimate of incidence rates. 

 Race and ethnicity are largely incomplete in the hospital discharge data and were 
not included in the analysis. 

 Ohio residents treated in out-of-state hospitals are not consistently included, 
thereby affecting rates, particularly of border counties. 

 Severity of injury is assumed based on type of medical treatment received (i.e., 
inpatient treatment is for more severe injuries than ED visits).  

 
Behavioral Risk Factor Data: 

 Data from the Pregnancy Risk Assessment Monitoring System (PRAMS), Ohio Youth 
Risk Behavior Survey (YRBS) and Behavioral Risk Factor Surveillance System (BRFSS) 
are based on self-reported behaviors by respondents.  The accuracy of self-reported 
data depends on the respondents’ ability to recall and willing to report the 
information.  Self-reported data can lead to overestimates or underestimates of the 
true prevalence in the population depending on the topic being asked.   

 Results from Ohio YRBS represent a random sample of students enrolled in high 
schools in Ohio.  The results do not represent high school age youth who have 
dropped out of school.   

 Results from the Ohio BRFSS represent a random sample of non-institutionalized 
adults ages 18 or older in Ohio with a landline in their home.  The BRFSS excludes 
institutionalized adults and adults living in cell phone only households.
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