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In Kentucky, seven out of nine indushy groups 
exceed the national average fatality rates; in I 994, 
the ag,iculturelforestry/fishing industry rote of 80/ 
100,000 was more than three times the national 
average. This paper describes the occupational fa­
tality data collected dun·ng the first year of opera­
tion (I 994) of the Fatality Assessment and Control 
Evaluation (FACE) Project in Kentucky. Investiga­
tors used multiple reporting sources to identify inci­
dents, which were then systematically recorded 
and updated. On-site investigations were con­
ducted for certain categories of fatalities. One hun­
dred sixty-six occupational fatalities were recorded 
for I 994. Motor vehicle incidents were the most 
common cause of death, followed by machine-re­
lated incidents. Ages of victims ranged from I 5 to 
86 with a median of 46. Investigators completed 
22 on-site visits dun'ng the pe1iod. In this article, 
descnptive statistics are presented, as well as sug­
gestions for ways the medical community might 
contn'bute to the occupational fatality prevention 
effort. 

Background 

Nationally, one-sixth of all injury deaths occur 
on the job. 1 On average, 17 workers die each 
day in the United States. Between 1980 and 

1989 the average annual occupational fatality rate 
for the US civilian labor force was 7/100,0002

; Ken­
tucky's rate is 9/100,000 (FACE data 1994). In Ken­
tucky, 166 workers were killed on the job in 1994. 
Our occupational fatality rate exceeds all contigu­
ous states except West Virginia.3 

One of the Centers for Disease Control's na­
tional objectives is to reduce the annual occupa­
tional death rate to no more then 4/100,000 by 
the year 2000:1 Clearly it will take a concerted 
effort from physicians, public health officials, la­
bor force representatives, researchers, and educa­
tors to achieve this goal in Kentucky. 

To prevent and control occupational injury 
deaths we must precisely describe who is fatally 
injured at work, in what industry, and by what 
cause. A partnership of the Kentucky Department 
for Public Health and the University of Kentucky 
Chandler Medical Center has created the Ken­
tucky Injury Prevention and Research Center. One 
element of the Injury Center's Occupational Injury 
Prevention Program is the Fatality Assessment 
and Control Evaluation (FACE) Project, which 
uses surveillance data and comprehensive case 
investigations in order to develop injury preven­
tion strategies. Kentucky is one of 14 states partici­
pating in this project, which is funded by the Na­
tional Institute for Occupational Safety and 
Health (NIOSH). 

The objectives of the FACE Project are to: 
• conduct surveillance of all occupational 

deaths; 
• identify work situations at high risk for fatal 

injury; 
• evaluate causal factors for targeted categories 

of fatal injuries; and, 
• formulate and disseminate prevention strategies 

to those who can intervene in the workplace. 
The on-site investigations and prevention 

strategy development of the FACE Project go be­
yond other surveillance programs in working to­
ward reduction of occupational fatalities in Ken­
tucky. This paper describes the data collected 
during the first year of the project's operation. 

Methods 

An occupational fatality was defined as a death 
that occurs while an individual is working. Stan­
dardized criteria established by the Association 
for Vital Records and Health Statistics 
(AVRHS)2

· 3·
5 were used to define the concept 

of work: 
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Operational Guidelines for Determination of In­
jury at Work 

Criteria when on employer premises: 
• Engaged in work activity, apprentice, voca­

tional training 
• On break; in hallways, restroom, cafeteria, stor­

age area 
• In employer parking lot while working, arriving 

or leaving 

Criteria when not on employer premises: 
• Working for pay or compensation, including 

at home 
• Working as a volunteer EMS, firefighter or law 

enforcement officer 
• Working in family business, including family 

farm (Activity should be clearly related to a 
profit-oriented business.) 

• Traveling on business, including to and from 
customer/business contacts (excludes com­
muting) 

• Engaged in work activity where vehicle is con­
sidered the work environment 

Heart attack deaths which occur on the job 
are not included unless the medical examiner's 
report or autopsy indicates that the heart attack 
was due to overexertion or trauma. Cases in 
which death occurred in another state were in­
cluded if the injury occurred in Kentucky. 

Investigators used multiple reporting sources 
to identify occupational fatalities in Kentucky dur­
ing a I-year period beginning January I, 1994 . 
Sources included county coroners, the Occupa­
tional Health Nurses in Agricultural Communities 
(OHNAC) Project,t emergency medical person­
nel , Kentucky Labor Cabinet's Census of Fatal 
Occupational Injuries (CFOI),f Kentucky State 
Police's Fatal Accident Report ing System 
(FARS).f t Kentucky Vital Statistics Registrar, 
newspapers, and radio and television news 
reporters. 

Trained data coordinators maintained elec­
tronic and paper copies of accumulated data. 
Data were entered into EPI INFO, a word pro­
cessing, data base and statistics program de­
signed specifically for epidemiological purposes.6 

Data entered included demographics and all nec­
essary information to describe the incident, but 
excluded any personal identifiers such as name 
of decedent or employer. Information describing 
the occupation7 and industry8 of the decedent, as 
well as the type of injury,9 was coded for entry 
into the data base. 

T C E 

An industrial hyg ienist conducted on-site in­
vestigations for selected categories of fata lities. 
( In 1994 these categori es, which are determined 
by NIOSH, were electrocutions, fall , machine­
related, and confined-space deaths.) Twenty-two 
case investi gations were completed during the 
period of this study. In these instances the investi­
gator traveled to the scene to photograph and 
measure the area (eg, slope, distance, opening, 
height) . Interviews with the county coroner and 
any witnesses, employers, family members, law 
enforcement personnel , or others involved with 
the case were conducted. The investiga tor devel­
oped prevention strategies after reviewing the ci r­
cumstances prior to , during, and after the event. 
Copies of a narrative wh ich included these pre­
ven tion recommendations were mailed to al l par­
ti es involved in the investigation. Twice during 
the year copies o f al l such reports were also 
mailed to health and safety profe ionals, physi­
cians, researchers, agricultural extension agents, 
and others who were in a posit ion to effect work­
place change. 

Results 

In 1994 , KY FACE identified 166 occupational fa­
taliti es, an average of more than three per week. 
Ninety-two percent of these deaths were males 
(n = 153) , although men make up on ly 58% of 
the pa1t- and full -time work force. 10 Of the 13 fe­
males (8%) ki lled on the job, eight (62%) worked 
in a service industry, two in agriculture, and one 
each in construction, retail trade, and manufac­
turing. The med ian age of females (29) was signi­
ficantly lower than that of males (47) . The leading 
cause of female fataliti es was homicide (8). Fe­
males made up 54 % of the work-related homicide 
fatalities in Kentucky. 

The decedents were primarily while (93.3%) 
and ranged in age from 15 to 86. Age groups 
accounting for the most fataliti es were 30-39 years 
(25.3%) and 50-59 years (22.8%) (See Fig I); 
nearly half of all deaths of those over age 50 were 
among farmers. Monthly distribution of the fatali­
ties is shown in Fig 2; over one-th ird occurred in 
July, August, and September. On a per-day. basis, 
April had the lowest rate. 

KY FACE identified over half (56.6%) of the 
occupational fatal ities within I week of death and 
45.8% within 2 days, providing the opportunity to 
obtain additional information in a timely manner. 
Nearly all of the workers (89.8%) died within I 
day of the incident; another 4.8% died within I 
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week. CFO! (n = 40) and newspapers (n = 33) 
were two primaiy sources of initial notification 
of incidents. 

The industiy for each worker at the time of 
death was c lassified using the Standard Industrial 
Classification (SIC) Manual 1987.8 The number of 
fatalities per industry and industry-specific death 
rates are shown in Table I. As shown in Fig 3, 
the highest number o f fatalities occurred in the 
agriculture/forestry/fishing industry ( n = 47). Fur­
ther industry division reveals that 45 of those 
deaths occurred in agricultural incidents, ac­
counting for 27.1 % of the total number of fatalities 
in Kentucky. Of the 22 deaths in the manufactur­
ing industry, over half (54 .5%) occurred in log­
ging operations. 

With respec t to occupations, farming/for­
estry/fishing, which includes both agricultural 
and logging occupations (see Fig 4), accounted 
for mo re than o ne-third (34.9%) of all work­
related deaths in 1994 . Twenty-four workers were 
kill ed while doing work that was not their usual 
occupation . Of those, 17 were fatally injured 
wh ile engaged in fanning activities. 

External causes of death are shown in Fig 5. 
Motor vehicle incidents were the most frequ ent 
cause (28.3%) , fo llowed by mach ine-related inci­
dents (24. 1 %). It is important to note that the 
motor vehicle ca1ego1y includ es farmers killed 
wh ile traveling during the cou rse of their work , 
but that , for this analysis, all incidents involving 
tractors were classified as mach ine-related. Of the 
40 machine-related incidents, 29 (72 .5%) in­
volved agricultural machinery, with the most 
common type being tractors. Of the 28 tractor­
related deaths, 23 were caused by tractor 
ro llovers. 

Investigators analyzed information from 153 
completed death certificates. When avai lable, ed­
ucation, marital status, whether an autopsy was 
performed, and the " injury at work" response 
were recorded. Of the 109 which included educa­
tion information, education ranged from 3 to 17 
years; 70 (64 %) o f the 109 had a high school 
educat ion or more. Of the 152 with marital status 
recorded, 70% of the decedents were married, 
14% never married, 12% divorced, and the re­
maining widowed. Of the 152 with autopsy infor­
mation, 48% indicated that an autopsy had been 
performed. Fifteen percent (n = 23) of the 153 
erroneously indicated that death was not the re­
sult of an injury at work; six were left blank. 

Twenty-two on-site investigations were con­
ducted in 21 Kentucky counties during 1994. 
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Fig 2 - Fatalities per Month. 

Table 1. Occuporionol Foroliries in Kentucky by Industry, 1994. (Rotes calculated per 
100,000 workers0

) 

Industry' 

Agriculture/Forestry/Fishing 
Construction 
Manufacturing 
T ronsportotion/Public Utilities 
Services 
Reloil/Wholesole T rode 
Mining 
Public Administrorion 
Finance/Insurance/Real Estate 

Totals 

(n) 

47 (28.3%) 
25 (15.0%) 
22 (13.3%) 
22 (13 .3%) 
16 (9.6%) 
12 (7.2%) 
11 (6.6%) 
8 (4.8%) 
3 (1.8%) 

166 ( 100.0%) 

KY Rote 

80 
26 
7 

22 
5 
4 

32 
3 
4 
9 

US Rate' 

26 
14 
4 

13 
2 
5 

26 
3 
2 
5 

0 Labor force census obloined from Geographic Profile of Employment and Unem· 
ployment, 1993 US Department of Labor Statistics, September 1994, Bulletin 2446. 

b Office of Management and Budget. Standard Industrial Classification Manual. 
1987. Springfield, VA: Notional Technical Information Service. (NTIS No. PB 87-
100012.) 

'Monthly Labor Review, October 1994, Fatal Occupational Injuries by Industry 
and Event or Exposure, 1993. Census of Fatal Occupational Injuries, 1993. 
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Fig 3 - Fatalities by Industry. 
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Fig 4 - Fatalities by Occupation. 

These included 20 machine-related incidents (18 
farm, 1 logging, 1 other) and two falls. Twenty­
four different recommendations were made for 
prevention of similar incidents. These recommen­
dations included mechanical modifications of 
equipment, safety training, and installation of op­
erator protective devices, as well as suggestions 

T C L E 

for improved emergency response systems. More 
than 470 copies of these reports w ere dissemin­
ated during the year. 

Discussion 

When compared to US rates, Kentucky has a 
higher death rate in seven o f nine industry clas­
sificati ons as well as a higher to tal ra te for al l 
workers. (See Tabl e 1.) Most strikin g is the rate 
found in th e indust1y of agriculture/foreslly/ 
fishing where there were 80 deaths per I 00,000 
workers, which is three times higher than the US 
rate of 26 per 100,000 workers. FACE data suggest 
th ree likely reasons for this. Fi rst, bi-vocat ional 
farm ers ( those who work o ther jobs in addi ti on 
to farm ing) accounted for one-third o f th e agri cu l­
tural deaths. Ind iv iduals who identi fy an industry 
other than agri culture as their primary one might 
not be included in an agri cultural census count. 
As well , such indiv iduals may be at higher risk 
due to longer working hours, lack o f experience 
and/or traini ng, and the increased stress that re­
sults from time constraints. Second, the med ian 
age o f the 42 agri cu ltural w o rkers was 60.5, 
whereas the median age in all o ther industries 
was 39, suggesting an o lder workforce and conse­
quent increased risk_ll Third , investigators found 
a number of o lder model tractors with minimally 
operable brakes. Average tractor age invo lved in 
the incidents was 25 years, whereas for the US 
the average tracto r age was 22.8 years. 12 In 23 
trac tor ro llover cases, the fa tali ti es might have 
been prevented if the trac tors had been fit ted 
wi th ro llover protective st ructures ( ROPS) and 
seatbelts.13 

Alternative ly, it is possible that some portion 
of Kentucky's high agricultural fatality ra te could 
be accounted for by differences in case identifica­
ti on and reporting. For example, FACE investi ga­
tors confirmed an occupational relati onship in 23 
cases where the death certifi cates had negative 
responses to the " injury at work" question. Sev­
enty percent (n = 16) of these were in the agri cul­
tural industry. This is higher than found by other 
researchers in farming. 11 Of the 70%, nine held 
other jobs in addition to farmin g, three were re­
tired but continued to farm , and four were full­
time farmers. 

Kentucky's second-highest rate for 1994 was 
in the construction industry. This rate also ex­
ceeded the national. Causes included motor vehi­
cles (n = 6) , falls (n = 6) , and electrocutions (n = 
4) . The manufacturing industry rate, nearly dou-
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ble the national rate, was largely due to the inclu­
sion of logging operations, where 12 workers were 
killed . The transportation, communications, and 
public utilities indust1y's death rate exceeded the 
national rate as well; 64% of these resulted from 
motor veh ic le inciden ts. 

This study has a number o f limitations. First , 
resources were not avai lable to complete on-site 
investigations o f all occupational fatalities. Only 
38.6% of those identified as elec trocutions falls 
machine-related , and confined-space death; 
were investigated ; this represents on ly 13.3% of 
all 1994 occupational fata lities. Second , the diffi­
culty of ca lculating an exposure period in order 
to determine risk factors, particularly in the ag­
ri cultural setting where work hours are not c learly 
defined. lim its more definitive conclusions Third 
long-term behaviors, attitudes, and cultuial pat'. 
terns were not addressed in determining causal 
fac tors. 

Conclusions and Recommendations 

With ongoing and systematic co llec tion . analysis, 
and interpretation o f statewide occupat ional fa­
tality data , researchers and public health prac­
titi oners can plan, implement, and evaluate pub­
lic health inte1ventions. FACE investigations go 
beyond this traditional surveillance system. Using 
the host, energy agent, and environment model 
in a time sequence (pre-event, event, post-event), 
FACE findings not on ly illuminate who is being 
kill ed, by what means and where, but offer 
specific recommendations for preventing similar 
types of fatalities. 

The effort to reduce Kentucky's high occupa­
tional fatality rate can and should involve the 
medical community. Toward this end, three rec­
ommendations are sugge~ted . First, all physicians 
need to be aware of the high occupational fatality 
rate in Kentucky and use every oppo1tunity to 
advocate sa fe work practices with their patients. 
Second, prima1y care physicians should take an 
occupational histmy from all patients. Third, phy­
sicians should offer prevention information such 
as a suggestion to install ROPS and seatbelts when 
an occupational history reveals tractor operation. 

Areas for further research aimed at reduction 
of occupational fatalities should include evalua­
tion of FACE recommendations made, in-depth 
analysis of the psychosocial and socioeconomic 
factors which might contribute to increased risk, 
sensitivity analysis of death certificates as a mech­
anism to identify work-related deaths, and factors 
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Fig 5 - Occupational Fatalities by Cause. 

associated with vio lence against women in the 
workplace. 

Endnotes 

T The Occupational Health Nurses in Agricultural 
Communities (OHNAC) Project is a NIOSH­
funded agricu ltural inju,y surveillance program in 
nine Kentucky counties. Registered nurses collect 
and record case reports on fatal and non-fatal 
injuries which occur on a farm or in an agricul­
tural setting. The program has been active since 
1992 and is administered by the Kentucky Injury 
Prevention and Research Center's Occupational 
Injury Prevention Program. 

t The Census of Fatal Occupational Injuries 
(CFO!) is a national survei llance system of occu­
pational fatalities administered by the Kentucky 
Labor Cabinet, Department of Workplace Stan­
dards, in cooperation with the US Department of 
Labor, Bureau of Labor Statistics. 

H The Fatal Accident Reporting System 
(FARS) is a national reporting system of fatal injur­
ies occurring on public roadways, administered 
by the Kentucky State Police. 
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