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Traumatic Occupational Fatalities in the Retail

Industry, United States 1992-1996

Corinne Peek-Asa, PhD,'* Rosemary Erickson, PhD,2 and Jess F. Kraus, PhD!

Background Retail is a growing economic sector and employs an increasing number of the

overall workforce, yet little is known about the incidence and characteristics of work-related

deaths in the retail industry.

Methods Workplace deaths were examined using the Census of Fatal Occupational Injuries
from 1992 through 1996. Occupational fatality rates were calculated by age, gender, and type
of establishment, and characteristics of occupational deaths in the retail industry were

compared to other industries.

ResultsLiquor stores had the highest work-related fatality rates in the retail industry. The two
leading causes of death in the retail industry were violence (69.5%) and motor vehicle crashes
(19.3%). Females, younger, minority, and foreign-born workers were more likely to be killed
in retail than other industries. Deaths in the retail industry were more likely to be in small
businesses, after normal business hours, and in urban settings.

DiscussionWorkers in the retail industry were at lower risk of most types of workplace deaths
but had a markedly increased risk of violent death than workers in other indusiiesJ.
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INTRODUCTION

employers. As this trend continues the number of occupa-
tional deaths to retail workers will increase.

Although the retail industry is not traditionally thought ~ The retail employee population has several unique
of as being a high hazard industry, approximately 11% of alharacteristics related to certain types of work-related deaths.
work-related deaths in the United States since 1992 hayvelike the overall job market, which historically has been
been retail workers [Toscano and Windau, 1996]. Retail isabout 66% male, over half of retail sector workers are
large and growing sector as measured both in the number@hale. From 1992-1995, the retail sector employed an
workers and annual revenue. Since 1992, retail has eghnual average of 11,783,112 females, which is 5% higher
ployed over 22 million workers annually and has had @han the average of 11,203,698 males. The retail sector also
general increase in the number employed. In many metrop@inploys a high proportion of young and elderly workers.

tan areas, the retail and service sectors are replacing ot8f{ce 1992, the retail sector has employed an average of
traditional industries, such as manufacturing, as the leadigger 3.6 million workers under the age of 20, as well as
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approximately 700,000 workers over the age of 65. These
sex and age characteristics are important when considering
work-related deaths because women, younger, and older
workers have different risk factors for work-related death
and injury than other workers [Jenkins et al., 1992; Kraus,
1987; Kraus et al., 1996].

Workers in the retail industry are at higher risk for
certain causes of work-related deaths. Retail workers in
some sectors have been identified as having a high risk for
work-related death since the 1970s [Crowe and Bull, 1975],
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TABLE I. Average Occupational Death Rates per 100,000 Retail Workers by Age and Gender United States,
1992-1996

1992 1993 1994 1995 1996

Number Rate? Number Rate? Number Rate? Number Rate? Number Rate?

Total 738 3.27 796 3.43 808 3.46 680 2.97 671 2.97
Gender
Male 622 5.74 661 5.84 654 5.70 561 5.01 555 5.12
Female 116 1.00 135 114 154 1.29 119 1.02 116 0.99
Age®
16-19 36 1.06 39 1.17 40 1.09 44 1.10 34 1.00
20-24 85 2.13 89 2.16 91 2.10 64 1.59 68 1.70
25-34 190 3.22 186 3.14 185 3.24 165 2.96 146 247
35-44 165 3.89 190 4.36 180 411 151 3.62 129 3.04
45-54 132 511 128 4.45 160 5.44 123 4.25 141 5.46
55-64 85 4.97 105 5.66 92 5.56 75 4.84 90 5.26
65+ 44 6.02 58 8.20 59 8.69 58 8.88 62 8.49

2Rate per 100,000 retail employees.
"One case in 1996 had an unknown age and was excluded from age categories.

and in the 1980s researchers recognized the high incideso@divided by SIC into building materials and garden
of workplace homicide among clerks in convenience storgspplies (SIC 52X); general merchandise stores (SIC 53X);
[Castillo and Jenkins, 1994; Erickson, 1996]. Contact witfvod stores (SIC 54X); automotive dealers, supplies, and
the public, exchange of money, and working late at nighkrvice stations (SIC 55X); apparel and accessory stores
place retail workers at high risk of workplace assault [CDGS|C 56X); home furnishing stores (SIC 57X); eating
1993]. Working with store inventories introduces the risk ofnd drinking places (SIC 581); drug and proprietary
falls and being hit or crushed by objects. Many retadtores (SIC 591); liquor stores (SIC 592); and other
services involve transportation and local or long distanggtajl (SIC 590, 593-599). Eating places were not further
deliveries, which place workers at risk of work-relatedypdivided because the fourth digit coding is often not
transportation deaths. This study examined the incidengee rately coded because of missing information. Deaths in
rates and types of deaths in the retail sector in the Unitgding establishments were reviewed individually but

States from 1992-1996 in order to enumerate the incidengg, o ot separated in rate calculations because the denomi-
and identify characteristics of work-related deaths thatdn‘ftﬁrator was not readily available to four-digit subclassifica-
between the retail and other industries. tion

For rate calculations, the number of workers for the

MATERIALS AND METHODS years 1992—-1996 was determined from the Current Popula-

Workplace injury deaths in the United States from 199%°n Survey (CPS). The CPS is an annual survey of
through 1996 were examined from the Census of Fa@PProximately 57,000 households conducted by the U.S.
Occupational Injuries (CFOI). The CFOI, maintained by thBUreau of the Census to determine demographic and employ-
Department of Labor, Bureau of Labor Statistics, is the mo§tent information, among other items. Information from the
comprehensive national surveillance system of work-relat8Hrvey is weighted to the population based on 10-year
deaths available. Cases are identified through death cernsus counts to determine annual estimates of the work-
cates, medical examiner records, worker's compensatifice. The CPS data were stratified by age, gender, and SIC
claims, media reports, and OSHA reports. At least two ¢Pde.
these sources must corroborate each death. Work-related Logistic regression was used to examine characteristics
deaths are reported to the BLS from a designated agencyfrworkplace deaths compared with other industries. Models
each state and the District of Columbia, usually the Depatere run independently for each characteristic using SAS
ment of Industrial Relations. software [SAS, 1995]. Characteristics of CFOIl deaths

The retail industry includes Standard Industrial Codescluding age, gender, type of business, and type of event
(SIC) 520 through 599. Types of retail establishments weweere compared between retail and other industries.
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TABLE II. Occupational Death Rates for the Retail Sector by Year

1992 1993 1994 1995 1996

Number Rate Number Rate Number Rate Number Rate Number Rate

Total 738 327 796 343 808 346 680 3.00 671 2.97
Building and garden supply 30 3.00 32 3.44 43 5.31 37 3.97 40 4.29
General merchandise 27 1.09 26 0.95 33 1.28 18 0.68 25 0.89
Food supplies 212 574 227 5.80 237 641 190 497 173 4.69
Automotive supply and dealers 117 522 139 593 123 523 123 5.54 98 4.36
Apparel and accessory 22 1.89 23 1.69 12 0.94 19 1.80 11 0.94
Home furnishings 13 1.20 25 1.96 34 2.39 21 1.61 32 2.57
Eating and drinking establishments 191 274 202 2.84 184 251 164 233 167 2.40
Drug stores 4 0.61 8 1.35 7 1.12 6 1.00 7 1.06
Liquor stores 24 16.82 23 1830 23 18.89 21 1873 17 11.78
Other retail 98 3.05 90 305 112 3.60 81 259 101 3.61
RESULTS TABLE Ill. Types of Occupational Deaths Among Retail Industries

Workers United States, 1992—-1996
Work-related fatality rates in the retail industry in-

creased slightly from 3.27 deaths per 100,000 workers in Violence  Transportation Other
1992 to 3.46 in 1994, then decreased to 2.97 in 1995 and

1996 (Table 1). For all years, the fatality rate for males was N Percent N  Percent N Percent
approximately five times that of females. The male rate was

highest in 1993, with 5.84 deaths per 100,000 workers, afhl 2564 695 711 193 417 113
decreased to 5.12 in 1996. The female fatality rate peakedaltling and gardensupply ~ 38 209 71 390 73 400
1.29/100,000 in 1994, then hit a 5-year low in 1996, witReneral merchandise 70 543 30 283 29 225
less than one fatality per 100,000 workers. In each of theF&®d supplies 907 873 77 74 55 53
years examined, rates increased with increasing age auntdmotive supply and

were significantly elevated for those over age 65. Rateslealers 304 507 194 323 102 170
among those over age 65 increased from 6.02/100,000Apparel and accessory 72 828 12 138 3 34
1992 to a peak of 8.88/100,000 in 1995, then decreageughe fumishings 64 512 39 312 22 176
slightly to 8.49/100,000 in 1996. Workers over age 65 wekgting and drinking estab-

the only age group to show a consistent increase over timdishments 717 790 116 128 75 82
Rates among those aged 25-34, which included both tbrey stores 15 469 14 438 3 94
largest number of workers and number of deaths, rangeglor stores 107 99.1 0 0.0 1 09
between 3.14 in 1993 and 2.96 in 1995. Other retail 270 559 158 327 55 114

Liquor stores had a significantly higher fatality rate than
all other retail establishment® & 0.01) (Table Il). Fatality
rates among liquor store workers were over 16 per 100,0e4ies do not reflect the differentially greater risk for workers
workers each year except 1996, and rates were highesirrcertain types of eating and drinking establishments, such
1995 with 18.89 deaths per 100,000 workers. Rates in 1986 bars and fast food. The number of deaths among workers
fell sharply, due to an increase in the number of reportéd drinking establishments increased by almost 50% in 1996
liquor store workers and a decrease in the number of deatbempared with the four previous years, which is the greatest
Food supply stores, which includes grocery stores aimtrease found in any category over this 5-year period.
markets, had the second highest rates, with a range fr@eneral merchandise and drug stores both had low work-
4.97 to 6.41 per 100,000 workers. Automotive supply ametlated fatality rates.
dealers, which includes gas stations, also showed high rates, The proportion of deaths due to violence, transporta-
with a range of 5.23 to 5.93 per 100,000 workers. Althougdiion, and other causes is shown in Table Ill. Violence, which
eating and drinking establishments had the second largsstomprised of homicide, suicide, and undetermined man-
number of deaths and their employees are considered to baeat was responsible for 69.5% and transportation for 19.3%
very high risk, the rates ranged between 2.33 and 2.84 awithll retail industry deaths, and for all but two sectors these
were lower than the average for the retail industry. Thes&o causes accounted for over 80% of deaths. Violence was
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not only the leading cause of death but also represented oUABLE IV. Characteristics of Fatalities due to Violence in the Retail
50% of all deaths in all retail sectors except drug stores atndustry United States, 1992-1996
home and garden supply stores. Over 80% of deaths were

related to violence in apparel and accessory and food supphgracteristic N Percent Rate*
stores, and violence accounted for 99.1%, all but one death;
in liquor stores. Gender
Transportation deaths were most frequent in drug store$fale 2,077 81.0 38
(43.8%) and were also common in home and garden supplyemale 487 19.0 08
(39.0%), home furnishing (31.2%), and automotive supphge group
and dealers (32.3%) (Table Ill). The businesses with a highet6-19 121 4.7 07
proportion of transportation deaths probably have the high-20-24 273 107 14
est exposure to road use of the retail industries due t@5-34 620 24.2 21
delivery services or automotive testing. 35-44 587 22.9 28
Home and garden supply stores, in which 40.1% of45-54 481 18.8 3.7
deaths were related to neither violence nor transportationss-64 308 12.0 36
had a higher proportion of deaths due to falling objects6s+ 174 6.8 4.8
(19.6%), exposure, such as to electric current or a harmflybe of violence
chemical (9.1%), and falls (8.4%) than other retail types.Homicide 2,411 94.0 2.1
Falling objects were responsible for over 6% and fires forSuicide 152 5.9 01
over 3% of deaths among automotive supply and dealers anchdetermined 1 .04 N/A
general merchandise workers. These causes of death wenetrator of homicide
much less frequent among workers in other retail settings. Known perpetrator 1,559 64.7 N/A
The violent death rate for males (3.8/100,000 workers) Criminal activity (e.g., robbery) 1,292 82.9
exceeded that of females (0.8/100,000 workers) (Table IV). Customer/client 98 6.3
However, violence was the cause of 76.1% of all female Employee/ex-employee 86 6.2
deaths but only 68.1% of male deaths. The rate of violent Personal acquaintance 73 4.7
work-related death increased with increasing age and wasnknown 852 35.3 N/A
highest for workers over age 65 (4.8/100,000 workers).  Type of Homicide
In the 5-year period, 94.0% of violent deaths in the Shooting 2,017 83.7 N/A
retail industry were homicides, for a rate of 2.14 homicides Stabhing 215 8.9
per 100,000 workers. Suicides accounted for 5.9% of violentitting/kicking 90 3.7
deaths for a rate of 0.13 per 100,000 workers. Suicides were@ther 89 3.7

most frequent in the home furnishing and home and garden

supply industries. The nature of suicide at work is largeyverage annual rate per 100,000 workers from 1992-1996.
undefined, and these are considered in the database when the

coroner or other source has indicated that the suicide is at

work or work-related. The manner for one violent death Was y ;stries combined (95% CI 2.64-3.22) (Table V). Workers

uns&ecified. homicid ith a k 0under the age of 20 who were killed were 2.08 times more
mong homicides with a known perpetrator, 83.7%q\ 1o be working in retail (95% CI 1.76-2.44), while

were perpetrated by a robber or occurred during some P8y ers over the age of 65 were slightly less likely to be
of criminal activity (Table IV). The perpetrator was aworking in the retail industry (OR= 0.92; 95% CI

customer or glient (i)” 6.3% of homicides, an emplqyee ® 81-1.05). Work-related deaths among retail workers were
ex-employee in 5.5%, and a personal acqualntgncg in 4.450 4 times more likely to be among minorities (95% CI
In 35.7% of the events, the perpetrator and motivations w ®8-2.31) and 3.56 times more often foreign-born (95% ClI
not established or there was not enough detail included in @%1—3.87) than deaths in other industries combined. The
report to determine the correct category. Shootings Comprisgghs ratios from this multivariate model control for all
83.7% of all homicides, with stabbings, hitting/kicking, ang ;japjes in the model, so these results indicate that both
isi 0 S - . .
other means each comprising less than 10% of deaths.  inqrity status and foreign birth act independently to

increase risk.
Characteristics of Work-Related Deaths Deaths in the retail industry were significantly more
in Retail Compared to Other Industries likely to occur after normal business hours, defined as 8:00
AM 10 6:00pPm (OR = 2.56; 95% CIl 2.39-2.74) and slightly
Although rates for deaths in the retail industry werenore likely to occur in small businesses, which were defined
higher for males, deaths in the retail industry were 2.9% those having fewer than 20 workers (6R..20; 95% CI
times more likely to involve females than deaths in other.12-2.29). Retail deaths were less likely to occur in rural
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TABLE V. Characteristics of Occupational Deaths in Retail Comparedto  and further shows that women killed at work were more

Other Industries United States, 1992-1996 likely to have been working in retail than in all other
industries combined. Although work-related death rates
Factor 0dds ratio 95% Confidence interval  increased with age and were highest for workers over age
65, multivariate analysis indicated that deaths among those
Female 2.92 2.64-3.22 over age 65 were less likely to be in the retail industry
Under age 20 2.08 1.76-2.44 compared to all other industries combined. However, youn-
Age 65 and over 0.92 0.81-1.05 ger workers were overrepresented in retail deaths compared
Victim: foreign born 3.54 3.21-3.87 to deaths in other industries. This finding is consistent with
Victim: minority 2.14 1.98-2.31 research that has found that younger workers are likely to
Small business? 120 112-1.29 work in the retail sector and are at high risk for nonfatal
After normal business hours® 2.56 2.39-2.74 injury. Minorities have previously been identified as having
Rural area 0.71 0.67-0.75 an increased risk for work-related death, especially homi-
Violence-related death 14.45 13.36-15.61 cide [Sullivan and Yuan, 1995]. Work-related fatalities to
Transportation-related death 031 0.28-0.33 minorities and foreign-born workers were more likely to be
in the retail industry, although this finding could be a
“Less than 20 employees. reflection of the overall distribution of workers. Working

bBefore 8:00 d after 6:00 pm. . . . . h
elore B0 A ancatier b e late at night and working in small businesses, both of which

have been identified as risk factors in previous research
areas (OR= 0.71; 95% CI 0.67-0.75). Retail deaths wer€CPC, 1993; Kraus et al., 1996], were factors leading to
14.45 times more likely to be related to violence than deatfigher deaths in the retail industry compared to other
in other industries (95% CI 13.36-15.61) but significantijpdustries combined.

less likely to be related to transportation (3GR0.31; 95% Odds ratios in this analysis did not control for the

C10.28-0.33). overall distributions of workers by industry and must be
interpreted as comparisons of deaths in different industries

DISCUSSION rather than as true risk estimates. These comparisons,

however, do indicate distinct trends of work-related deaths

Violence is the predominant cause of death among ret#ll the retail industry compared with deaths in other indus-
workers, and retail workers have a significantly higher ratées.
of violent death than the general workforce. The highest The work-related fatality rates presented are estimates
work-related fatality rates in the retail industry were foun@nd could have significant error due to unstable estimates. In
among liquor store workers, who died almost exclusivelyeighted surveys of large populations, such as the Current
from homicide. In states that do not have state-owned liquBppulation Survey, common events are more likely to be
stores, liquor stores tend to be small businesses with fé@mpled and rare events less likely. This sampling error
employees and long hours, are rarely members of lartg@ds to overestimation of common events and underestima-
corporations, which may devote resources to safety, suchti@g of rare events. Since retail is a common industry of
convenience stores and gas stations, and are often locateenmployment, the number of workers in the retail industry
high crime areas. These factors may contribute to higheway be overestimated, and overestimating the number of
homicide rates. The greatest increase in deaths over tk&ail workers would lead to an underestimation of work-
5-year period was in drinking establishments, in whictelated fatality rates because of a differentially increased
work-related deaths increased by 50% from 1995 to 199%enominator. A more stable rate estimate would be hours
The causes of this increase have not yet been explainatrked, which would control for part-time employment and
Death rates and the proportion of deaths due to violena®uld allow for control of hours of higher risk, such as
were lower for general merchandise, home furnishing, aestening and night hours. Such data were not available at the
drug stores. General merchandise and home furnishingtional level for this analysis. Despite potential error in
stores tend not to be open during late-night hours, are ofteapulation counts of workers, trends over the 5-year period
large establishments, and are often associated with otsépuld be valid comparisons because the sampling error was
businesses, such as in shopping malls. These characterisimdikely to differ significantly over each year.
might reduce the risk of violence to workers. Although the CFOI is the most comprehensive surveil-

Previous research has indicated that although workplde@ce system of work-related fatalities, some misclassifica-
homicide rates for males were higher than for femaleBpn may occur. Determining which deaths are truly work-
females who were killed at work were more likely to beelated is a difficult task and case ascertainment may vary by
victims of homicide than other causes [Alexander et abktate. Previous research has indicated that measurement of
1994]. This study has similar findings for the retail industrywork-related deaths using the death certificate has low
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sensitivity but high specificity [Kraus et al., 1995], leadinREFERENCES

to underestimates of the actual number of work-related

deaths. Furthermore. homicides were especially proneﬁtl@xanderBH,Franklin GM, Wolf ME. 1994. The sexual assault of women
. e . ' t work in Washington State, 1980 to 1989. Am J Public Health 84:640—

misclassification as non-work related [Kraus et al., 199545

Peek-Asa et al., 1997’ Stout and Bell, ]:991]_ Sm(?e ret%!alstillo DN, Jenkins EL. 1994. Industries and occupations at high risk for

deaths were more likely to be related to violence, misclasgjork-related homicide. J Occup Med 36:125-132.

flcatllon of qeaths ag non-vvprk related may be hlgher in I%C (Centers for Disease Control, National Institute for Occupational

retail than in other industries. Among work-related homisafety and Health). 1993. Prevention homicide in the workplace alert.

cides, however, robbery-related events may be more likélHS (NIOSH) 93-109. Washington, DC.

to be classified as work-related than other types of hontrowe WJ, Bull JD. 1975. Robbery deterrence: An applied behavioral

cides. such as domestic violence Occurring inthe Workp|a(§éiences demonstration. La Jolla, CA: Western Behavioral Sciences Insti-

S o . . Ut
Homicide in the retail industry is predominantly robbery-
related, which may lead to a more accurate counting éfickson RJ. 1996. Retail employees as a group at risk for violence. In:
L Ll . . . . Robert Harrison, editor. Violence in the workplace. State of the art reviews.

homicides than in industries with predominantly domesti@ccup Med 11:269-276. Philadelphia: Hanley and Belfus.

related evems' The misclassification ,m bqth .the numera‘?&nter, RD. 1990. Convenience store robbery in Tallahassee: A reassess-

and denominator of the rate calculations indicates that thent. J Secur Admin 13:3-18.

work-related fata“ty rates presented are “kely an underes}gﬂery CR. 1971. Crime prevention through environmental design. Beverly

mate of the actual rates. Hills: Sage Publications.

Despite the potential for misclassification, this anaIySiJ%ffery CR, Hunter RD, Griswold J. 1987. Crime prevention and computer
presents compelling data that workers in the retail industgyialysis of convenience store robberies in Tallahassee, Florida. Florida
are much more likely to be victims of homicides while afolice J 34:65-69.
work than the general workforce. Prevention efforts in th&nkins EL, Layne LA, Kisner SM. 1992. Homicide in the workplace. The
retail sector have primarily focused on convenience storts experience, 1980-1988. AAOHN J 40:215-218.
and have not traditionally focused on other retail sectonstaus JF. 1987. Homicide while at work: Persons, industries, and occupa-
Success in preventing workplace violence has been report8gf at high risk. Am J Public Health 77:1285-1289.
in convenience stores. Among the components of preventigrus JF, Peek C, Silberman T, Anderson C. 1995. The accuracy of the

programs are procedures to limit available cash Wiqiath certificate to identify work-related fatal injuries. Am J Epidemiology

1:973-979.

appropriate signs in place, increasing visibility and lighting, and A § . §
s : . raus JF, Blander B, McArthur DL. 1996. Incidence, risk factors, an

and employee training [E”Ckson' 1996; Hunter, 199_ evention strategies for work-related assault injuries: A review of what is

Jeffery, 1971; Jeffery et al.,, 1987]. However, specifithown, what needs to be known, and countermeasures for intervention.

components of prevention programs have not been evaftinu Rev Public Health 16:355-79.

ated and few efforts have been made to introduce prograRgk-Asa C, McArthur DL, Kraus JF. 1997. Determining work-related fatal

in settings other than convenience stores. Efforts to identh'el%uries on the California death certificate. Am J Public Health 87:998—

. ' . 02.

implement, and evaluate successful prevention programs _ _

which are based on scientific research data will hefff'S Version6.04.1995. Cary, NC: SAS Institute.

decrease the work-related homicide rate. Stout N, Bell C. 1991. Effectiveness of source documents for identifying
fatal occupational injuries: A synthesis of studies. Am J Public Health
81:725-728.

ACKNOWLEDGMENTS Sullivan C, Yuan C. 1995. Workplace assaults on minority health and

mental health care workers in Los Angeles. Am J Public Health 85:1011—
1014,
The authors thank Guy Toscanay[®, and Harry Li for
cano G, Windau J. 1996. National census of fatal occupational injuries.

their assistance in this project. These flndlngS represent gﬁgFatal workplace injuries in 1994: A collection of data and analysis.

opinions of the authors. Washington, DC: U.S. Department of Labor, Bureau of Labor Statistics.



	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	TABLE I.
	TABLE II.
	TABLE III.
	TABLE IV.
	TABLE V.

	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES

