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Background

Medical examiners and coroners (ME/C) investigate and certify approximately 400,000 (20 percent) of the two
million deaths that occur annually in the United States, including virtually all homicides and suicides and most deaths
related to unintentional injuries (Table 1).! To gather information about the cause, manner, and circumstances of
investigated deaths, ME/Cs conduct scene investigations, autopsies, and toxicological tests in many, though not all,
of these investigations (Table 2). As a result, data collected by ME/Cs are a valuable source of information on
deaths due to injuries. They are used by researchers to conduct epidemiologic studies of these deaths and by
government agencies, including the U.S. Departments of Health and Human Services, Labor, and Transportation, to
monitor trends and patterns of injury—related mortality (Table 3). Because of the usefulness of data collected by
ME/Cs, considerable recent effort has been expended (o assess and, when necessary, to improve the quality of these
data. This effort has addressed three aspects of the quality of ME/C data: 1) the completeness of reporting to
ME/Cs of deaths that fall under their legal jurisdiction; 2) the quality of the investigation of reported deaths; and 3)
the quality, completeness, and usefulness of the data recorded—either manually or electronically—about investigated
deaths.

Completeness of Reporting

Most studies of the completeness of reporting of injury-related deaths to ME/Cs have relied on linking
computerized state or federal vital records data files with ME/C data files and subsequently assessing the
overlap of the two data sources for specific causes of death. Recent studies of this type have addressed
head and neck injury,? occupational injury,>? disaster—related injury, child abuse, and carbon monoxide
poisoning. Some of these studies have also assessed the availability and comparability of information
contained in ME/C records with that contained in automated vital records files. One recent study in lowa
by Dijkhuis et al., linked ME/C records with vital records for all injury—related deaths and found that age,
cause, manner, and county of death were strong predictors of whether a particular death was reported to
and investigated by a ME in Iowa.? The 1993 National Mortality Follow-back Survey currently being
conducted by the National Center for Health Statistics will assess the completeness of the reporting of
deaths to ME/Cs, as well as the comparability of ME/C data with the data contained on the death
certificate, for a nationally representative sample of injury—telated and non—injury—related deaths.

Quality of Investigations

Wide variation exists in the quality and extent of the investigation of deaths reported to ME/Cs (Table 4).
This variation is partly due to the existence of approximately 2,200 separate death investigation
jurisdictions in the United States.! The lack of standardized methods for investigating deaths, the lack of
adequate training for many ME/Cs and other death investigators, and the lack of adequate resources for
conducting investigations add further to this variation.> Assessments of the quality and extent of
investigations have primarily relicd on process measures, such as the autopsy rates in different
jurisdictions. For example, Pollock ct al., found that autopsy rates in 1989 for deaths due to nonhomicidal
blunt and penetrating trauma—deaths typically investigated by ME/Cs—ranged from 10 percent in
Oklahoma to 95 percent in Hawaii and were higher in metropolitan (58.2 percent) than in nonmetropolitan
(29.9 percent) countics. Furthermore, rates for blunt and penetrating trauma (homicidal and nonhomicidal



combined) were higher in jurisdictions served by medical examiners (63.9 percent) than in those served
by coroners (52.3 percent).’

To improve the quality of death investigations, the American Academy of Forensic Sciences has developed
model guidelines for investigating deaths;* the National Association of Medical Examiners has developed
an inspection and accreditation program for ME/C offices;’ seven states now require specific training for
their coroners;"® several states have developed training materials, including investigation manuals, to aid
their ME/Cs; and at least five academic centers offer short—term, continuing education courses in death
investigation.” Other efforts to improve the quality of death investigation, including the passage of
legislation in almost half of the states to establish programs to review childhood fatalities due to injuries
and other causes, are currcnily being planned or implemented.’

Quality and Usefulness of Data

The quality and completeness of the data recorded—either manually or clectronically—for investigated
deaths has also received attention (Table 5). Two recent surveys of ME/C offices have assessed the cxtent
and nature of the automation of their death investigation and administrative data.*> These surveys found
that data collection and storage methods vary tremendously for different ME/C jurisdictions. Some
jurisdictions lack any record-keeping system, whereas others have detailed, computerized, high—quality
records that are maintained by staff specifically hired to manage their jurisdiction’s information system.
For those offices that have computerized their records, the amount of data on each case varies widely,
from offices that automate only basic demographic and cause—of-death information to those with
extensive information on each case, including a detailed, narrative description of the circumstances of
death and the quantitative results of post-mortem toxicological tests. In most states, the lack of
centralized data collection and storage hampers wider usc of ME/C data.

To assist in the effort to improve the quality, completeness, and use of data collected by ME/C offices,
the Centers for Disease Control and Prevention established the Medical Examincer/Coroner Information
Sharing Program (MECISP) in 1987. MECISP has 1) developed guidelines for collecting data, including
model death investigation forms and a model data set—the Death Investigation Data Set or “DIDS™;* 2)
provided on-site consultation on information management to more than 20 large ME/C offices; 3)
provided financial resources to assist offices in upgrading their information management systems; and 4)
facilitated the analysis and use of data from 16 ME/C offices.

Conclusions and Recommendations

‘The investigations performed by medical examiners and coroners are potentially the best source of data
on injury—related mortality, and most other sources of data on injury-related mortality are based on
information obtained during these investigations. Nevertheless, major logistical and resource barriers to
improved quality and optimal use of data from ME/C offices remain. To overcome these barriers, the
public and those responsible for making public health and public safety policy at the local, state, and
federal levels need to recognize the importance of high—quality death investigations and the data derived
from them and to provide the resources neccessary to continue and expand efforts at improving the
completeness of reporting, the quality of investigation, and the quality of data (Table 6). Federal programs
that work with ME/C offices or that usc their data need better coordination to ensure that available federal
resources produce the greatest benefit.  Since resources are limited, initial federal efforts should focus on
statewidc medical examiner systems and on populous metropolitan countics in order to maximize
population coverage and (0 minimize administrative and other program costs. States without statewide
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death investigation systems can increase the usefulness of ME/C from their county-based jurisdictions
by centrally collecting data from these jurisdictions. Local, state, and federal programs that monitor or
study injury—related mortality should consider the benefits of placing staff and resources directly in ME/C
offices, where the investigations are conducted and the data collected. Finally, since any source of data
has both its strengths and weaknesses, ME/C data should be used in conjunction with other data sources,
such as vital records, to provide the most complete and accurate picture of injury—related mortality.

Table 1. Deaths Investigated by Medical Examiners and Coroners

. Homicides

. Suicides

. Accidental traumatic deaths (e.g., falls, burns, drownings)

. Deaths caused by drugs or toxic agents

. Deaths caused by agents that threaten public health

. Deaths that occur during employment

. Deaths that occur while a person is in custody or confinement
. Sudden, unexplained deaths

Table 2. Components of Death Investigation

. Report of death to ME/C
. Determination of circumstances of death
. Scene investigation
. Post—-mortem examination
- external exam
- autopsy
- laboratory tests (e.g., the presence of alcohol, drugs)
. Certification of cause and manner of death
. Report of findings to interested parties
. Medicolegal testimony

Table 3. Examples of the Use of Data from Death Investigations

To monitor trends and patterns of injury-related mortality:

. State and local injury control programs

. Fatal Accident Reporting System for motor vehicle-related deaths

. Drug Abuse Warning Network for substance abuse-related deaths

d Medical Examiner Coroner Alert Project for consumer product—related deaths
d Census of Fatal Occupational Injuries for work—related deaths

. Violent Criminal Apprehension Program for serial homicides

To conduct epidemiologic studies of specific causes of death:

. Hypo— and hyperthermia
. Substance abuse
. Motor vehicle crashes
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. Carbon monoxide poisoning

. Drowning
. Firearms
. Injuries while at work

Table 4. Quality of Death Investigations—Issues

. 2,200 separate death investigation jurisdictions in the United States

. Variety of organizational locations (e.g.., law enforcement agencies, health
departments)

. LLack of standardized methods for investigating deaths

. ILack of standardized definitions (¢.g., manner, cause of death)

. Inadequate training for many ME/Cs and other death investigators

4 Inadequate resources for conducting investigations

Table 5. Barriers to Quality and Completeness of Death Investigation Data

. Variety of data collection and management methods
- Most ME/C offices not fully computerized
- Variety of hardware and software systems

. Inadequate budget for information management

. Lack of staff trained in information management angd analysis
. Records not centralized in many states

. Lack of coordinated data collection by federal agencies

Table 6. Recommendations

. Increase recognition of importance of high—quality death investigations and data
. Provide resources at local, state, and federal levels for improvements

. Improve coordination of federal programs to provide greatest benefit

. Focus efforts on statewide ME systems and large urban counties

. Encourage states to coordinate investigations and data collection

. Base surveillance and studies of injury-related mortality in ME/C offices

. Use ME/C data in conjunction with other sources of data

25-4



References

1.

10.

11

12.

13.

14.

Combs DL, Parrish RG, Ing R. Death investigation in the United States and Canada, 1992.
Atlanta: Centers for Disease Control, 1992.

Nelson DE, Sacks JJ, Sosin DM, McFeeley P, Smith SM. Sensitivity of multiple—cause mortality
data for surveillance of deaths associated with head or neck injuries. MMWR
1993;42(SS-5):29-35.

Stout N, Bell C. Effectiveness of source documents for identifying fatal occupational injuries:
a synthesis of studies. Am J Public Health 1991;81(6):725~728.

Bureau of Labor Statistics. Fatal workplace injuries in 1991: a collection of data and analysis.
DL Report 845. Washington: Bureau of Labor Statistics, 1993:83.

Dijkhuis H, Zwerling C, Parrish G, Bennett, Kemper HCG. Medical examiner data in injury
surveillance: a comparison with death certificates. Am J Epidemiology 1994;139(6).637-643.

Hanzlick R, Combs D, Parrish RG, Ing RT. Death investigation in the United States, 1990: A
survey of statutes, systems, and educational requirements. J Forensic Sci 1993;38(3):628—632.

Pollock DA, O'Neil JM, Parrish RG, Combs DL, Annest JL.. Temporal and geographic trends in
the autopsy frequency of blunt and penetrating trauma deaths in the United States. JAMA
1993;269(12):1525-1531.

Lipskin BA, Field KS, editors. Death investigation and examination: medicolegal guidelines
and checklists. Colorado Springs, CO: Forensic Sciences Foundation Press, 1984.

Bell JS, editor. Standards for inspection and accreditation of a modern medicolegal investigative
system. St. Louis, MO: National Association of Medical Examiners, 1980.

American Academy of Forensic Sciences. Academy News. Colorado Springs: American
Academy of Forensic Sciences, 1994 May;24(3).

Durfce M, Gellert GA, Tilton—Durfee D. Origins and clinical relevance of child death review
teams. JAMA 1992;267(23):3172-3175.

Hanzlick RL. Automation of medical examiner offices. Am J Forensic Med Pathol
1993;14(1):34-38.

Parrish RG, Maes EF, Ing RT. Computerization of medical examiner and coroner offices: a
national survey [Abstract]. In: American Academy of Forensic Sciences Program, 1992 Annual
Meeting. Colorado Springs: American Academy of Forensic Sciences, 1992:152.

Hanzlick RL, Parrish RG. Death investigation report forms (DIRFs). Generic forms for
investigators (IDIRFs) and certifiers (CDIRFs). J Forensic Sci 1994;39(3):629-636.

Baron RC, Thacker SB, Gorelkin L, Vernon AA, Taylor WR, Choi K. Sudden death among
Southeast Asian refugees: an unexplained nocturnal phenomenon. JAMA 1983;250:2947-2951.

25-5



16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

Berkelman RL, Herndon JL, Callaway JL, et al. Fatal injuries and alcohol. Am J Prev Med
1985;1(6):21-28.

Bern C, Lew J, McFeeley P, Ing D, Ing RT, Glass RI. Diarrheal deaths in children living in New
Mexico: toward a strategy of preventive interventions. Journal of Pediatrics.
1993;122(6):920-922.

Blaser MJ, Jason JM, Weniger BG, Elsca WR, Finton RJ, Hanson RA, Feldman RA.
Epidemiologic analysis of a cluster of homicides of children in Atlanta. JAMA
1984;251:3255-3258.

Brison RJ, Wickiund K, Mueller BA. Fatal pedestrian injuries to young children: a different
pattern of injury. Am J Public Health 1988;78(7):793-795.

Bureau of Labor Statistics. Fatal workplace injuries in 1991 a collection of data and analysis.
DL Report 845. Washington: Bureau of Labor Statistics, 1993.

Campbell S, Hood I, Ryan D, et al. Death as a result of asthma in Wayne County medical
examiner cases, 1975-1987. J Forensic Sci 1990;35(2):356-364.

Centers for Disease Control. Sudden unexpected, nocturnal deaths among Southeast Asian
refugees. MMWR 1981;30(47):581-584.

Centers for Disease Control. Sudden unexplained death syndrome in Southeast Asian refugees:
a review of CDC surveillance. MMWR 1987;36(155):438S5-53SS.

Centers for Disease Control. Update: sudden unexplained death syndrome among Southeast
Asian refugees — United States. MMWR 1988;37(37):568-570.

Centers for Disease Control. Earthquake—associated deaths — California. MMWR
1989;38:767-770.

Centers for Disease Control. Cyanide poisoning associated with over-the—counter medication -
Washington State, 1991. MMWR 1991;40:161-168.

Centers for Disease Control. Preliminary report: medical cxaminer reports of deaths associated
with hurricane Andrew—Florida, August 1992. MMWR 1992;41:641-644.

Centers for Disease Control. Qutbreak of an acute illness—Southwestern United States, 1993,
MMWR 1993:42:421-424.

Copeland AR.  Suicide by jumping from buildings. Am J Forensic Med Pathol
1989;10(4):295~-298.

Emerick SJ, Foster LR, Campbell DT. Risk factors for traumatic infant death in Oregon, 1973
to 1982. Pediatrics 1986;77(4):518-522.

Goodman RA, Mercy JA, LoyaF, et al. Alcohol usc and interpersonal violence: alcohol detected
in homicide victims. Am J Public Health 1986;76(2):144~149.



32.

33.

34,

35.

36.

37.

38.

39.

41.

42.

43.

45.

46.

47.

Goodman RA, Mercy JA, Rosenberg ML. Drug use and interpersonal violence. Barbiturates
detected in homicide victims. Am J Epidemiol 1986;124(5):851-855.

Hanzlick R, Parrish RG. Deaths among the homeless in Fulton County, Georgia, 1988-90.
Public Health Reports 1993;108(4):488-491.

Jones ST, Liang AP, Kilbourne EM, et al. Morbidity and mortality associated with the July 1980
heat wave in St. Louis and Kansas City, MO. JAMA 1982;247:3327-3331.

Kellerman AL, Reay DT. Protection or peril? An analysis of firearm~related deaths in the home.
N Engl J Med 1986;314(24):1557-1560.

Kellerman AL, Rivara FP, Rushforth NB, et al. Gun ownership as a risk factor for homicide in
the home. N Engl J Med 1993;329:1084-1091.

Kellerman AL, Rivara FP, Somes G, et al. Suicide in the home in relation to gun ownership. N
Engl J Med 1992;327:467-72.

Kirschner RH, Eckner FAO, Baron RC. The cardiac pathology of sudden, unexplained nocturnal
death in Southeast Asian refugees. JAMA 1986;256:2700-2705.

MayoSmith MF, Hirsch PJ, Wodzinski SF, Schiffman FJ. Acute epiglottitis in adults. An
eight-year experience in the state of Rhode Island. N Engl J Med 1986;314(18):1133-1139.

Patetta MI, Cole TB. A population-based descriptive study of housefire deaths in North Carolina.
Am J Public Health 1990,80(9):1116-1117.

Philen RM, Combs DL, Miller L., Sanderson LM, Parrish RG, Ing R. Hurricane Hugo-related
deaths: South Carolina and Puerto Rico, 1989. Disasters 1992;16(1):53-59.

Quan L, Gore EJ, Wentz K, et al. Ten-year study of pediatric drownings and ncar—drownings
in King County, Washington: lessons in injury prevention. Pediatrics 1989;83(6):1035-1040.

Robinson CC, Kuller LLH, Perper . An epidemiologic study of sudden death at work in an
industrial county, 1979-1982. Am J Epidemiology 1988;128(4):806-820.

Ruttenber JA, luke JL. Heroin—relatcd deaths: new cpidemiologic insights.  Science
1984;226:14~-20.

Schierer CL., Hood IC, Mirchandani HG. Atherosclerotic cardiovascular discase and sudden
deaths among young adults in Wayne County. Am J Forensic Med Pathol 1990;11(3):198-201.

Smith SM, Middaugh J. Injuries associated with three-wheeled all—terrain vehicles—Alaska,
1983-84. JAMA 1986;255:2454-2458.

Sniezek JE, Horiagon TM. Medical-examiner-reported fatal occupational injuries, North
Carolina, 1978-1984. Am J Ind Med 1989;15:669-678.

25-7



48.

49.

50.

51.

52.

53.

54.

SS.

56.

57.

58.

59.

60.

61.

62.

Substance Abuse and Mental Health Services Administration. Annual medical examiner data
1992. DHHS Publication No. (SMA) 94-2081. Rockville: Substance Abuse and Mental Health
Services Administration, 1994.

University of California at Los Angeles, Centers for Disease Control: The epidemiology of
homicide in the city of Los Angeles, 1970-79. DHHS, PHS, CDC, August 1985.

Wintemute GJ, Kraus JF, Teret SP, et al. Ten-year study of pediatric drownings and
near—drownings in King County, Washington: lessons in injury prevention. Pediatrics
1989;83(6):1035-1040.

Bureau of Labor Statistics. Fatal workplace injuries in 1992: a collection of data and analysis.
Washington, DC. 1994 U.S. Department of Labor, Report 870: page 83.

Centers for Disease Control. Enumerating deaths among homeless persons: a comparison of
medical examiner and shelter records. MMWR 1993:42(37):719-726.

Conroy C, Russell JC. Medical examiner/coroner records: uses and limitations in occupational
injury epidemiologic research. J Forensic Sci 1990;35(4):932-937.

Cragle D, Fletcher A. Risk factors associated with the classification of unspecified and/or
unexplained causes of death in an occupational cohort. Am J Public Health 1992;82:455-457.

Dijkhuis H, Zwerling C, Parrish G, Bennett, Kemper HCG. Medical examiner data in injury
surveillance: a comparison with death certificates. Am J Epidemiology 1994;139(6):637—643.

Forensic Sciences Foundation (Lipskin BA, Field KS, editors). Death investigation and
examination: Medicolegal guidelines and checklists. Colorado Springs, CO: Forensic Sciences
Foundation Press; 1984.

Goodman RA, Herndon JL, Istre GR, et al. Fatal injuries in Oklahoma: descriptive epidemiology
using medical examiner data. South Med J 1989;82(9):1128-1134.

Goodman RA, Istre GR, Jordan FB, Herndon JL, Kelaghan J. Alcohol and fatal injuries in
Oklahoma. Journal of Studies on Alcohol 1991;52:156-161.

Graitcer PL, Williams WW, Finton RJ, Goodman RA, Thacker SB, Hanzlick R. An evaluation
of the use of medical examiner data for epidemiologic surveillance. Am J Public Health
1987,77(9):1212-1214.

Hanzlick RL. BLURBs. A coding scheme for toxicologic data. Am J Forensic Med Pathol
1993;14(1):31-33.

Hanzlick R. Survey of medical examiner office computerization. Am J Forensic Med and Path
1994;15(2):110-117.

Hanzlick RL, Parrish RG. Death investigation report forms (DIRFs): Generic forms for
investigators (IDIRFs) and certifiers (CDIRFS). J Forensic Sci 1994;39(3):629-636.

25-8



63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

73.

Hanzlick RL, Parrish RG, Ing R. Features of commercial computer software systems for medical
examiners and coroners. Am J Forensic Med and Path 1993;14(4):334--339,

Jobes DA, Berman AL, Josselson AR. The impact of psychological autopsies on medical
examiners' determination of manner of death. J Forensic Sci 1986;31(1):177-189.

National Association of Medical Examiners (Bell JS, editor). Standards for inspection and
accreditation of a modern medicolegal investigative system. St. Louis, MO: National Association
of Medical Examiners; 1980.

Nelson DE, Sacks JJ, Sosin DM, McFeeley P, Smith SM. Sensitivity of multiple—cause mortality
data for surveillance of deaths associated with head or neck injuries. MMWR
1993;42(SS-5):29-35.

Smith SM, Goodman RA, Thacker SB, et al. Alcohol and fatal injuries: temporal patterns. Am
J Prev Med 1989; 5(5):296-302.

Smith SM, Middaugh J. An assessment of potential injury surveillance data sources in Alaska
using an emerging problem: all-terrain vehicle associated injuries. Public Health Reports
1989;104:493-498.

Soslow AR, Woolf AD. Reliability of data sources for poisoning deaths in Massachusetts. Am
J Emerg Med 1992;10:124-127.

Stout N, Bell C. Effectiveness of source documents for identifying fatal occupational injuries:
a synthesis of studies. Am J Public Health 1991;81(6):725-728.

Centers for Disease Control. Autopsy frequency — United States, 1980-1985. MMWR
1988;37(12):191-194.

Centers for Disease Control. Death investigation — United States, 1987. MMWR 1988;38(1):1-4.

Combs DL, Parrish RG, Ing R. Death investigation in the United States and Canada, 1992.
Atlanta: Centers for Disease Control, 1992.

Durfee M, Gellert GA, Tilton—Durfee D. Origins and clinical relevance of child death review
teams. JAMA 1992;267(23):3172-3175.

Hanzlick RL. Automation of medical examiner offices. Am J Forensic Med Pathol
1993;14(1):34-38.

Hanzlick R, Parrish RG. The failure of death certificates to record the performance of autopsies
[Letter]. JAMA 1993;269(1):47.

Hanzlick R, Combs D, Parrish RG, Ing RT. Death investigation in the United States, 1990: A
survey of statutes, systems, and educational requirements. J Forensic Sci 1993;38(3):628-632.

Hanzlick RL, Parrish RG, Combs DL. Standard language in death investigation laws. J Forensic
Sci 1994;39(3):637-643.

25-9



74. Pollock DA, O'Neil JM, Parrish RG, Combs DL, Annest JL.. Temporal and geographic trends in
the autopsy frequency of blunt and penetrating trauma deaths in the United States. JAMA
1993;269(12):1525-1531.

25-10



