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Abstract

Background: Approximately 5000 people are killed by an injury at work every year,

but the U.S. Occupational Safety and Health Administration (OSHA) only in-

vestigates 25%–35% of these deaths. The aim of this study was to identify industry,

geographic, and worker demographic disparities in the proportion of fatal workplace

injuries that are investigated by OSHA.

Methods: This cross‐sectional analysis drew from 2 years of public data

(2014–2015) from the Census of Fatal Occupational Injuries and investigation data

from OSHA. Differences by worker age and sex, geographic region, industry, and

State Plan‐ versus Federal Plan‐state were examined.

Results: Nationally, OSHA investigated about one in four (27.5%) of the 9657 fatal

workplace injuries that occurred. Higher odds of uninvestigated fatalities were

observed for female workers compared to male workers (odds ratio, 2.35; 95%

confidence interval, 1.89, 2.93), for workers over age 65 compared to those aged

18–24 (3.05; 2.44, 3.82), for worker deaths occurring in State Plan states compared

to Federal Plan states (1.64; 1.49, 1.79), among other differences.

Conclusions: Although some of the disparities could be explained by OSHA

jurisdiction restrictions, other areas of potential reform were identified, such as

investigating a greater number of workplace violence deaths and increasing focus in

industries with a low proportion of investigations but a high number of fatalities,

such as transportation and warehousing. Consideration should be given to adapt

policies, expand OSHA jurisdiction, and to increase OSHA resources for conducting

both fatality investigations and proactive investigations that can identify and abate

hazards before a worker is injured.
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1 | INTRODUCTION

1.1 | Fatal occupational injuries in the United
States

In 2015, 4836 men, women, and children died from a fatal injury at

work in the United States (U.S.), averaging 13 deaths per day.1

Fortunately the number of US workers who die from a fatal injury

has fallen dramatically over the last century: the rate of fatal

workplace injuries declined approximately 94% over the course of

the 20th century.2 This decline can be primarily attributed to a de-

crease in employment in hazardous industries such as agriculture

and mining, increased effort and advocacy for safer workplaces from

both workers and management, and an increase in occupational

health and safety oversight and regulation nationally.2 Despite sig-

nificant advances in reducing the number of fatal occupational
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injuries, U.S. workers still experience greater risk than workers in

many other high‐income nations. The U.S. fatal occupational injury

rate for 2015 (4.8 per 100,000 workers) was double that of Spain's

(2.3 per 100,000 workers) and six times higher than the United

Kingdom's (0.8 per 100,000 workers).1,3

1.2 | Surveillance and investigation of fatal
occupational injuries

1.2.1 | Bureau of Labor Statistics surveillance

Currently, the Bureau of Labor Statistics (BLS) in the U.S. Department

of Labor conducts national surveillance of fatal occupational injuries in

the Census of Fatal Occupational Injuries (CFOI).4 The agency works

with partner organizations in individual states to identify and document

fatal occupational injuries.5 Fatal occupational injuries are identified

through source documents collected through both federal‐ and

state‐level agreements with other governmental agencies. Such source

documents may include death certificates, workers' compensation re-

cords, medical examiner reports, media articles, OSHA investigation

documents, police reports, among others. The CFOI is considered to be

comprehensive.

1.2.2 | OSHA investigations

The U.S. Occupational Health and Safety Administration (OSHA) in-

vestigates a minority of fatal injuries that occur in the workplace.

Approximately one‐fourth to one‐third of all fatal workplace injuries

that occur each year in the United States are investigated by local

investigators and reported to the federal OSHA office.4,6 Three pri-

mary reasons why OSHA does not investigate the remaining fatal

injuries are special issues, jurisdiction restrictions, and practical lim-

itations (such as a limited number of investigators). Special issues in-

clude fatalities that occur at work but are due to natural causes (such

as heart attacks), and those that involve workplace violence, although

the local area OSHA director can use their discretion and may choose

to investigate.7 OSHA cannot investigate fatalities that occur on public

roadways unless it occurred in a construction work zone.7 They also

cannot investigate deaths in federal, state, or local government

agencies, unless the death occurs in a state with an OSHA State Plan.

Deaths in home‐based businesses, on agricultural operations with 10

or fewer employees, and those occurring in mining or quarrying

operations are also outside of OSHA's jurisdiction.

Certain practical limitations exist as well. Human resource con-

straints within OSHA offices, as well as employer reporting issues,

may also limit their ability to investigate fatalities when it falls within

their jurisdiction and is not a special case. An audit report by the

Office of Inspector General in the U.S. Department of Labor found

that not all employers reported fatalities and severe injuries as re-

quired by law to Federal Plan OSHA offices and that some OSHA

offices relied on employers to conduct their own investigations in

some cases of severe injury.8 They found that OSHA had reports of

4185 fatalities from employers from January 2015 through April

2017, but CFOI data report that over 10,000 fatalities occurred in

2015 and 2016 alone.9 This finding was troubling given that all

employers in the United States are required to report a fatal injury

to OSHA, even if they fall outside of OSHA's jurisdiction. The report

documented staff training issues, lack of human resources, and

lack of protocol adherence as negatively affecting how OSHA

investigated fatalities and severe injuries.

Lastly, although not a restriction, OSHA's emphasis programs en-

sure that some industries and occupations are given greater priority for

investigations. There are both national and regional emphasis programs,

and they “are temporary programs that focus OSHA's resources on

particular hazards and high‐hazard industries.”10 Industries like

shipbreaking, construction, manufacturing, and others are part of OSHA

emphasis programs.

1.2.3 | Federal versus State OSHA plans

As of 2020, there were 28 states that were “State Plan” states,

whereas the remaining states are “Federal Plan” (see Figure 1).11

State Plan states have OSHA offices that are run and administered

by the state‐level authorities, and these states must provide the

same basic protections and functions as the Federal Plan states, but

they can choose to add protections and regulations or expand their

jurisdiction. State Plan states also will investigate fatalities that occur

in local or state government workplaces, whereas Federal Plan states

do not. Twenty‐two State plans cover both private‐sector work-

places and state and local government workplaces, and the remaining

six cover only state and local government workplaces.

1.2.4 | Objectives

The primary aim of this study was to examine if differences in fatal

workplace injury death investigations exist by OSHA's jurisdiction

restrictions. We also sought to examine regional and industry dif-

ferences and differences by victim demographics in the percentage

of fatal injuries that are investigated by OSHA. We hypothesized that

significant regional and industry differences would be present and

that State Plan states would have a higher proportion of fatalities

investigated by OSHA. To date, no peer‐reviewed literature has been

published on this topic.

2 | METHODS

To accomplish our objectives, we conducted a cross‐sectional study
in which we examined fatalities captured in CFOI from 2014 to 2015

and determined the percent that was investigated by OSHA in

the same time period, stratified out by industry, geographic, and

demographic characteristics.
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Aggregated CFOI data are available publicly from the BLS, which

we abstracted from the U.S. Department of Labor website.9 We used

the online query system (https://www.bls.gov/data/) to calculate the

number of fatal injuries by sex, age, industry, the state where the

fatality occurred, and injury event or exposure for 2014 and 2015.12

Industry was defined using the two‐digit codes from the North

American Industrial Classification System. Using the information on

the number of fatalities by state, we calculated the number of fatal

injury deaths by 2010 U.S. Census regions (West, Midwest, Northeast,

South)13 and by OSHA Region (I–X).14 Whereas Puerto Rico, Guam,

and the U.S. Virgin Islands collect fatality data and submit it to the BLS

for the CFOI, U.S. territories are not included in the CFOI data release

to the public15; therefore, they were excluded from the study.

OSHA data were obtained as individual records for all 50 states

during the calendar years of 2014 and 2015 through multiple Free-

dom of Information Act requests. Both Federal plan data (included

fatalities from all Federal plan states, as well as fatalities investigated

by federal OSHA offices in states with a State Plan) and State Plan

data (fatalities investigated by State Plan offices) were obtained and

merged. During that time period, 28 states were State‐Plan OSHA

states. OSHA data included the same variables described above for

CFOI including sex, age, industry, and U.S. state, except for the event

or exposure that led to the injury. OSHA reported injury information

as the cause of the injury (i.e., shock, caught in/between, struck by,

etc.) and the nature of the injury (i.e., cut or laceration, asphyxia, or

fracture), whereas public CFOI data categorize information about the

injury as the event/exposure (i.e., transportation incidents, fires, and

explosions, etc.). On the basis of the OSHA data available to the re-

searchers, it was not possible to create a comparable event/exposure

category with OSHA data for direct comparison to CFOI data.

2.1 | Data analysis

Descriptive statistics were calculated for purposes of describing the

frequency of fatal occupational injuries across worker demographic,

F IGURE 1 Map of Federal Occupational Safety and Health Administration (OSHA) Plans and State OSHA Plans
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industry, and geographic differences. For purposes of examining the

proportion of fatalities that were investigated within a group, we

conducted within‐group frequencies and proportions (e.g., propor-

tion of female worker deaths that were investigated). We then cal-

culated unadjusted odds ratios (ORs) and 95% confidence intervals

(CI) for comparisons between major groups (e.g., males vs. females).

For each category, the group with the highest proportion of deaths

investigated by OSHA was selected as the reference group, and

uninvestigated deaths were treated as the exposed group.

To identify plausible explanations as to why OSHA may in-

vestigate substantially more or fewer deaths in the industry, age

group, or sex category, we examined the injury events/exposures in

those categories as reported by CFOI. Injury event/exposure was

selected as this may provide insight into why a death was not in-

vestigated because of jurisdiction restrictions (as in the case of deaths

that occur on public roadways) or special cases (such as deaths due to

violence). Cross‐tabulations of the number and proportion of deaths

due to the various injury events/exposures were calculated by major

industry groups, by worker age group, and by worker sex. All data

analyses were conducted using Stata version 15.16

As these data were limited to publicly available data and FOIA

data from OSHA on deceased persons, IRB approval was not

necessary for this study.

3 | RESULTS

3.1 | CFOI/OSHA comparison

Nationally, OSHA investigated a little more than one in four fatal

workplace injuries. During 2014–2015, a total of 9657 fatal work-

place injuries occurred, and OSHA investigated 2652 (27.5%) of

them (Table 1). OSHA investigated a much lower proportion of fatal

injuries that occurred among female workers (14.5%) compared to

male workers (28.4%). Female worker deaths had 2.35 (95% CI, 1.89,

2.93) times higher odds of being uninvestigated by OSHA compared

to male worker deaths. Workers at or over the age of 65 had the

lowest proportion of fatalities investigated by OSHA, with just 14.2%

of deaths investigated while workers aged 18–24 years had the

highest proportion (33.5%). Of the 46 child worker fatalities that

occurred, 21.7% (n = 10) were investigated by OSHA.

States with State OSHA Plans had a substantially higher odds of

fatalities being uninvestigated compared to states with Federal

OSHA Plans (OR, 1.64; 95% CI, 1.49, 1.79). On the basis of the U.S.

Census regions, the Midwest had the lowest proportion of fatalities

investigated (22.4%) and the West had the highest (32.3%). All other

regions (Midwest, South, Northeast) had significantly higher odds of

uninvestigated fatalities compared to the West census region

(reference group), with the Midwest region experiencing the greatest

disparity (OR, 1.65; 95% CI, 1.44, 1.90). Relatively small but statis-

tically significant differences by the OSHA region were observed.

Region IX (Arizona, California, Hawaii, Nevada) had the highest

proportion of investigations (38.1%) and was selected as the

reference group. The largest disparity in investigations was observed

in Region VII (Iowa, Kansas, Missouri, Nebraska), which had 2.32

(95% CI, 1.83, 2.96) times the odds of uninvestigated fatalities and

Region VIII (Colorado, Montana, North Dakota, South Dakota, Utah,

Wyoming), which had 2.19 (95% CI, 1.71, 2.82) times the odds of

uninvestigated fatalities compared to Region IX.

The proportions of fatalities investigated by industry showed

wide differences. Utilities had the highest proportion of fatalities

investigated (87.2%) but only had a total of 39 fatalities, so con-

struction, which had the second‐highest proportion (52.1%) was se-

lected as the reference group. The lowest proportions of fatal

workplace injuries that were investigated by OSHA were in public

administration (7.4%), transportation and warehousing (12.3%), lei-

sure and hospitality (14.7%), and education and health care services

(15.4%). The low proportion of investigated fatalities in public ad-

ministration and transportation and warehousing may be largely

explained by limitations on the jurisdictions of OSHA.7 Public ad-

ministration (OR, 13.60; 95% CI, 10.37, 18.02) and transportation

and warehousing (OR, 7.71; 95% CI 6.43, 9.25) had the highest odds

of uninvestigated fatalities compared to construction. The leisure

and hospitality industry also had significantly higher odds of unin-

vestigated fatalities (OR, 6.28; 95% CI, 4.73, 8.43) compared to

construction, and no clear jurisdiction restriction explains this

disparity.

3.2 | Injury events/exposures by subgroups

The injury event/exposure by industry according to CFOI data dif-

fered substantially (see Table 2). Transportation‐related incidents

were higher in industries with lower proportions of OSHA in-

vestigations. Over half (58.5%) of fatal injuries in trade, transporta-

tion, and utilities were transportation‐related. Education and health

services also had a higher proportion of deaths related to trans-

portation (48.9%) as compared to all industries (41.8%), whereas

construction had the lowest proportion (25.6%). Deaths due to vio-

lence, which may be considered a special case by OSHA represented

15.2% of deaths in all industries. The highest proportions of deaths

due to violence were in the leisure and hospitality industry (38.8%),

other services (25.8%), and in education and health services (22.7%).

3.2.1 | Older workers

Older workers aged 65 years and older had the lowest proportion of

fatalities investigated compared to other age groups. Per the CFOI

data, the highest proportions of fatalities among this group occurred

in agriculture, forestry, fishing, and hunting (26.6%), transportation

and warehousing (13.9%), and construction (12.4%) (data not shown).

Older worker deaths were concentrated in the agriculture, forestry,

fishing, and hunting industry, as this age group represented nearly a

third (30.8%) of all fatal injury deaths in the industry. The injury

event/exposure for workers in this age group (see Table 3) were
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TABLE 1 Within‐group assessment of percent of fatal workplace injuries investigated by OSHA, 2014–2015

Characteristic (n = total number of fatalities)

Fatal injuries

reported by

CFOI (n = 9657)

Proportion of CFOI reported

fatal injuries investigated by

OSHA (n = 2652; 27.5%)

Odds of OSHA not

investigating fatality,

OR (95% CI)

Sex of workera

Male (ref) 8946 2544 (28.4) Reference group

Female 711 103 (14.5) 2.35 (1.89, 2.93)

Age of worker, yearsa

Under 18 46 10 (21.7) 1.18 (0.86, 4.17)

18–24 (ref) 713 239 (33.5) Reference group

25–44 3235 1030 (31.8) 1.07 (0.91, 1.29)

45–64 4329 1166 (26.9) 1.37 (1.15, 1.63)

65 or more 1334 189 (14.2) 3.05 (2.44, 3.82)

OSHA plan typeb

Federal (ref) 4867 1572 (32.3) Reference group

State 4783 1080 (22.6) 1.64 (1.49, 1.79)

US Regionc

West (ref) 1885 609 (32.3) Reference group

Midwest 2331 523 (22.4) 1.65 (1.44, 1.90)

Northeast 1320 378 (28.6) 1.19 (1.02, 1.39)

South 4114 1142 (27.8) 1.24 (1.10, 1.40)

Major industry group

Construction (23) 1836 956 (52.1) Reference group

Agriculture, forestry, fishing (11) 1154 201 (17.4) 5.15 (4.30, 6.18)

Mining, oil, and gas (21) 303 71 (23.4) 3.55 (2.66, 4.77)

Utilities (22) 39 34 (87.2) 0.16 (0.05, 0.41)

Manufacturing (31–33) 702 364 (51.9) 1.0 (0.84, 1.21)

Wholesale and retail trade (42, 44–45) 907 191 (21.1) 4.07 (3.37, 4.92)

Transportation and warehousing (48–49) 1531 189 (12.3) 7.71 (6.43, 9.25)

Professional and scientific services (51, 53–56) 1179 400 (33.9) 2.12 (1.81, 2.47)

Educational and health services (61–62) 285 44 (15.4) 5.95 (4.24, 8.51)

Leisure and hospitality (71–72) 441 65 (14.7) 6.28 (4.73, 8.42)

Other services (81) 388 71 (18.3) 4.85 (3.67, 6.46)

Public administration (92) 892 66 (7.4) 13.60 (10.37, 18.02)

OSHA Regiond

I 307 88 (28.7) 1.53 (1.15, 2.04)

II 661 211 (31.9) 1.31 (1.06, 1.62)

III 829 220 (26.5) 1.70 (1.39, 2.09)

IV 2017 535 (26.5) 1.70 (1.44, 2.00)

V 1584 371 (23.4) 2.01 (1.69, 2.39)

VI 1708 489 (28.6) 1.53 (1.30, 1.81)

VII 612 128 (20.9) 2.32 (1.83, 2.96)

VIII 525 115 (21.9) 2.19 (1.71, 2.82)

IX 1022 389 (38.1) Reference group

X 385 106 (27.5) 1.62 (1.25, 2.12)

Abbreviations: CFOI, Census of Fatal Occupational Injuries; CI, confidence interval; OR, odds ratio; OSHA, Occupational Safety and Health

Administration.
aFive OSHA deaths did not have sex recorded and 18 OSHA deaths did not have the age of the worker recorded.
bFederal Plan States: ID, MT, CO, ND, SD, NE, KS, OK, TX, MO, AR, LA, WI, MS, AL, GA, FL, OH, WV, DC, DE, PA, RI, MA, NH. State Plan States: AK, WA,

OR, CA, HI, NV, UT, AZ, NM, WY, MN, IA, IL, IN, TN, MI, KY, SC, NC, VA, MD, NJ, CT, NY, ME, VT, VI.
cOn the basis of U.S. Census Regions. West: WA, OR, CA, AZ, NM, CO, UT, NV, ID, MT, WY, AK, HI. Midwest: ND, SD, NE, KS, MN, IA, MO, WI, IL, IN, MI,

OH. Northeast: ME, NH, VT, NY, PA, NJ, RI, CT, MA South: DE, MD, DC, WV, VA, NC, SC, GA, FL, AL, MS, TN, KY, AR, LA, TX, OK.
dOSHA Regions: I: VT, NH, ME, MA, RT, CT. II: NY, NJ. III: PA, WV, VA, DE, DC, MD. IV: KY, TN, MS, AL, GA, FL, SC, NC. V: MN, WI, IL, IN, OH, MI. VI: AR,

LA, OK, TX, NM. VII: NE, KS, IA, MO. VIII: CO, UT, WY, MT, ND, SD. IX: AZ, NV, CA, HI. X: AK, WA, OR, ID.
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primarily due to transportation incidents (43.5%) and falls, slips, and

trips (26.0%).

3.2.2 | Younger workers

Relatively few workers under the age of 18 were killed at work

(n = 46), but any number of deaths in this very young and vulnerable

age group merits special consideration. Twelve of these deaths did

not have an industry recorded, but among the 34 cases with a known

industry, 85.3% occurred in the agriculture, forestry, fishing, and

hunting industry (data not shown). This may partially explain the

limited number of investigations in this age group as OSHA cannot

investigate if the business had 10 or fewer employees, although it

was not possible to determine which cases occurred with employers

who had 10 or fewer employees. Most injury events/exposures for

this age group (see Table 3) were due to transportation incidents

(76.7%) and contact with objects or equipment (14.0%).

3.2.3 | Female workers

Workplace deaths among female workers were largely concentrated

in the education and health services industry and the professional

services industry (data not shown). Deaths among women in these

two industries represented nearly a third (30.6%) of all women killed

at work (data not shown). Just 4.8% of female worker fatalities

occurred in the public sector. Women had a substantially higher

proportion of deaths caused by violence compared to men

(27.3% compared to 14.3%, respectively), but other causes of death

were similar to or lower in proportion compared to men (see

Table 3). Overall, transportation‐related incidents were the largest

proportion of injury events/exposures (41.7%), but this did not differ

substantially from men.

4 | DISCUSSION

The large decline in workplace fatalities in the last century is at-

tributed to a number of factors, including changes in industry mix

and associated hazards, improvements in medical care, increased

unionization, and better transportation safety, but workplace safety

research and regulations have also been acknowledged as an im-

portant factor in the decline. Coal mine fatal injury rates declined by

50% in the 5 years following the passage of the Federal Coal Mine

Health and Safety Act in 1969.2 Similar declines were observed in

other industries in the years following the passage of the Occupa-

tional Health and Safety Act in 1970. However, during the past two

decades the number of fatal injuries has remained relatively steady,

and both the rate and number of fatal injuries has been rising since

2013.4 During 2014–2015, OSHA investigated just 27.5% of all fatal

injuries that occurred on the U.S. worksites, so nearly three out of

four fatal injuries had no investigation to determine if workplaceT
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safety standards were violated. According to the OSHA Manual of

Field Operations, “all fatalities and catastrophes will be thoroughly

investigated in an attempt to determine the cause of the event.”17

Though OSHA cannot investigate fatalities outside of its jurisdiction,

it is extremely unlikely that nearly three‐fourths of workplace deaths

are outside of OSHA jurisdiction. The limited resources and re-

stricted jurisdiction of OSHA may be contributing to increased

workplace hazards for certain groups of U.S. workers. Few Amer-

icans would consider it acceptable for police to conduct an in-

vestigation of just a fourth of homicides or traffic deaths that occur

each year. The association between the increased number of work-

place fatalities and decreased enforcement actions has been docu-

mented through extensive research undertaken by the National

Employment Law Project, which has found declining numbers of

OSHA inspectors and enforcement activities since 2016.18

Contrary to our hypothesis, State Plan states did not have a

greater proportion of fatalities investigated by OSHA, even though

they have increased jurisdiction compared to Federal Plan states.

State Plan states had significantly higher odds of uninvestigated

fatalities (OR, 1.64; 95% CI, 1.49, 1.79) compared to Federal Plan

states. This is a concerning finding given that State Plan states should

theoretically investigate a greater proportion as they are able to

investigate public sector deaths. Significant differences were also

observed by Census and OSHA region, findings which were also not

anticipated by the authors. Further research into why such geo-

graphic disparities were observed, in conjunction with regional and

local OSHA offices, could potentially resolve this question.

As anticipated, differences in investigations between industries

were highly varied. The services sector generally had much lower

proportions of investigated fatalities compared to the goods‐producing
sectors of mining, construction, and manufacturing (Agriculture, for-

estry, fishing, and hunting was the only goods‐producing sector that

had a lower proportion of investigated fatalities than the all‐industry
proportion). More than half of fatalities in construction and manu-

facturing were investigated by OSHA in 2014–2015, a positive finding

gave the high number of fatalities that occur in these industries every

year. However, less than one in five fatalities were investigated in the

transportation and warehousing, education and health services, and

leisure and hospitality industries. These findings are concerning,

especially in light of the current pandemic, as the majority of workers

in the sectors with the lowest proportions of investigated fatalities

have now been categorized as “critical infrastructure workers,” or es-

sential workers, and face additional hazards because of COVID‐19.19

Though jurisdiction restrictions and the low‐hazard nature of some of

these industries historically have translated into a more limited OSHA

presence, it is becoming increasingly critical that OSHA inspectors visit

these worksites as workers become hospitalized or die from COVID‐19
infections. Workplace health and safety researchers, advocates, and

policymakers need to more closely examine OSHA presence in health

care workplaces, warehouses, farms, and in foodservice locations using

current data as workers experience greater risk to their health and

safety due to exposure to COVID‐19.
Important but unexpected findings were the significant differ-

ences by sex and age of workers in the proportion of fatalities that

were investigated. For female workers, industry differences and the

corresponding OSHA jurisdiction restrictions did not appear to be a

cause of the higher odds of uninvestigated fatalities, as deaths

among female workers were largely concentrated in the private

sector service industries of education, health care, and leisure and

hospitality, where no OSHA jurisdiction restrictions apply as they

would for mining or the public sector. Female workers did have a

higher proportion of deaths due to violence compared to male

workers (27.3% vs. 14.3%, respectively), and this could be a potential

factor in the investigation disparity.

The low proportion of investigated fatalities among child work-

ers does appear to be largely due to OSHA jurisdiction restrictions.

Deaths among child workers were largely concentrated in the agri-

culture, forestry, fishing, and hunting industry (85.3%), where OSHA

has limited reach. Although not unexpected, this finding highlights

how current policy may restrict OSHA from investigating dangerous

TABLE 3 Injury event/exposure by age group and sex from the Census of Fatal Occupational Injury (CFOI), 2014–2015 (n = 8765)

Injury event/exposure

Under 18 years 18–24 years 25–44 years 45–64 years 65+ years Male workers Female workers

(n = 43), (n = 703), (n = 3180), (n = 4325), (n = 1330), (n = 8941), (n = 710),

n (%) n (%) n (%) N (%) n (%) n (%) n (%)

Violence and other injuries caused by

persons or animals

2 (4.7) 128 (18.2) 593 (18.6) 618 (14.3) 126 (9.5) 1274 (14.3) 194 (27.3)

Transportation incidents 33 (76.7) 325 (46.2) 1277 (40.2) 1825 (42.2) 579 (43.5) 3742 (41.9) 296 (41.7)

Fires and explosions 1 (2.3) 13 (1.8) 101 (3.2) 101 (2.3) 31 (2.3) 244 (2.7) 14 (2.0)

Falls, slips, trips – 61 (8.8) 418 (13.1) 793 (18.3) 346 (26.0) 1518 (17.0) 100 (14.1)

Exposure to harmful environments or

substances

1 (2.3) 78 (11.1) 334 (10.5) 311 (7.2) 39 (2.9) 759 (8.5) 55 (7.7)

Contact with objects or equipment 6 (14.0) 98 (13.9) 457 (14.4) 666 (15.4) 209 (15.7) 1389 (15.5) 48 (6.8)

Overexertion – – – 5(0.2) – 15 (0.2) 3 (0.4)

Note: Dashes in cells indicate that the data were suppressed in the CFOI.
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work conditions for America's youngest workers. The potential

causes of the low investigation proportion (14.2%) for workers

65 years of age and older are less clear. These workers did not have a

disproportionately high burden of transportation‐related deaths or

public sector deaths. More than one in four (26.6%) of deaths in this

age group occurred in the agriculture, forestry, fishing, and hunting

industry, which could be a factor in the low investigation proportion

but cannot be the only factor. As fatality investigations are discre-

tionary, some offices may view older worker deaths as more likely to

be attributed to natural causes or as less preventable and may

instead choose to focus limited resources on the deaths of younger

adult workers or on deaths that occurred due to more obvious ha-

zards, rather than those that could possibly be attributed to personal

health conditions.

Violence was the third leading injury event/exposure for fatal

workplace injuries in 2014–2015. Industries with a higher proportion

of deaths due to violence, including leisure and hospitality, other

industries, and education and health care, had lower proportions of

investigations. Women also disproportionately suffered from deaths

due to violence and had a significantly lower proportion of in-

vestigated deaths compared to male workers. An analysis of work-

place homicides among women in the United States from 2003 to

2008 found that 39% of cases were due to criminal intent (i.e., the

employee was shot during a robbery) and 33% were due to violence

perpetrated by a personal relation.20 Research regarding violence in

the workplace has found that the rate of violent incidents increased

from 2012 to 2015.21 As violent incidents increase in the workplace,

policymakers should consider urging OSHA to issue a standard re-

lated to protecting workers from violence and removing the status of

a special case for violence events/exposures in fatality investigations.

OSHA's greatest power when conducting fatality investigations

is likely not in the administration of penalties, which tend to be quite

low in comparison to other costs, such as litigation or increased

workers' compensation premiums, associated with a fatality.22 In-

stead, an OSHA presence on the worksite may have the greatest

impact by helping to identify and abate significant hazards, educate

workers and managers regarding workplace safety, and empower

workers to take action when they identify unsafe working conditions

on their own. Clear OSHA standards on workplace hazards, along

with support from OSHA to implement those standards and the

timely enforcement of them, may also help reduce fatalities.23 Cur-

rently, there are only 752 federal OSHA inspectors nationally, an

average of 15 per state. Clearly OSHA cannot conduct a much

greater number of fatality investigations even if their jurisdiction

were expanded due to the limited human resources available, and

fatality investigations should displace other OSHA activities.24 In-

creased OSHA resources to conduct investigations, train and edu-

cate workers and employers, and improve workplace safety culture

in cooperation with everyone on the worksite could be beneficial in

combating the upward trend of workplace fatality rates that the

US is currently facing. After 50 years of existence, it may also be time

to re‐evaluate OSHA's limitations and jurisdiction restrictions and

consider if policies need to be changed and adapted to help mitigate

the high numbers of uninvestigated fatalities in growing industries

such as transportation and warehousing.

This study has multiple limitations. This study was meant as a

precursory examination of possible issues in fatality investigations,

and areas where increased policy support and human resources for

OSHA may be needed. Further research could seek to gain access to

CFOI microdata, which would enable researchers to conduct regres-

sion analyses and could adjust for multiple covariates at once to more

closely examine associative relationships with the odds of a fatality

being uninvestigated by OSHA. We could not determine exactly which

fatalities reported in CFOI would fall under OSHA jurisdiction and

which would not. This information would have been insightful and

could help identify areas where OSHA may have jurisdiction but lack

the resources to conduct investigations on all fatalities.

Further research into why disparities were observed in certain

regions and industries, and among female workers and older work-

ers, could help identify if OSHA investigators could increase fatality

investigations in those areas or if they are prevented from doing so

due to jurisdiction restrictions. Evaluative research on the impact of

OSHA in industries where the proportion of investigations are high,

like construction and manufacturing, would also be helpful, and

findings on beneficial activities could be applied to other industries

and worker groups. Once high‐impact activities have been identified,

increased funding for such activities in OSHA would help ensure

timely and effective implementation.

5 | CONCLUSION

Despite a stated protocol to investigate all workplace fatalities within

their jurisdiction, OSHA was only able to investigate 27.5% of fatal-

ities that occurred between 2014 and 2015, and disparities in in-

vestigation rates by industry, geographic region, worker age, and

worker sex were significant. In many states, such as New York, West

Virginia, Wyoming, and Nebraska, the rate of fatal occupational in-

juries exceeds the homicide mortality rate.25,26 Dangerous workplaces

are a threat to human life in many settings, and serious consideration

should be given to reconsidering OSHA policies and jurisdiction re-

strictions, and to increasing OSHA resources and capacity for con-

ducting fatality investigations as well as for proactive investigations

that can identify and abate hazards before a worker is injured.

ACKNOWLEDGEMENTS

Bethany Boggess was supported by the Southwest Center for Occu-

pational and Environmental Health (SWCOEH), a NIOSH Education

and Research Center; Grant 5T42OH998421 from the National

Institute for Occupational Safety and Health (NIOSH)/Centers for

Disease Control and Prevention.

CONFLICTS OF INTEREST

The authors declare that there are no conflicts of interest.

1036 | BOGGESS AND POMPEII



DISCLOSURE BY AJIM EDITOR OF RECORD

John Meyer declares that he has no conflict of interest in the review

and publication decision regarding this article.

AUTHOR CONTRIBUTIONS

Bethany Boggess conceived the project, obtained the data, and led

the data analysis and writing of the manuscript. Lisa Pompeii assisted

in writing, and supervised the project.

ORCID

Bethany Boggess http://orcid.org/0000-0001-8224-8808

REFERENCES

1. U.S. Department of Labor, Bureau of Labor Statistics. Fatal occu-

pational injuries in 2016. https://www.bls.gov/iif/oshwc/cfoi/

cfch0014.pdf. Accessed March 8, 2017.

2. U.S. Centers for Disease Control and Prevention. Achievements in

public health, 1900–1999: Improvements in workplace safety—

United States, 1900–1999. 1999. https://www.cdc.gov/mmwr/

preview/mmwrhtml/mm4822a1.htm. Accessed December 15, 2017.

3. International Labour Organisation. Fatal occupational injuries per

100'000 workers by economic activity. n.d. https://www.ilo.org/

shinyapps/bulkexplorer48/?lang=en&segment=indicator&id=INJ_FATL_

ECO_RT_A. Accessed September 4, 2020.

4. U.S. Bureau of Labor Statistics. 2017 Census of Fatal Occupational

Injuries charts. 2018. https://www.bls.gov/iif/oshwc/cfoi/cfch0016.

pdf. Accessed May 19, 2019.

5. U.S. Bureau of Labor Statistics. Handbook of Methods: U.S. Bureau

of Labor Statistics. 2017. https://www.bls.gov/opub/hom/cfoi/data.

htm. Accessed December 15, 2017.

6. U.S. Occupational Safety and Health Administration. ARCHIVED

Weekly reports of fatalities, catastrophes, and other events. n.d.

https://www.osha.gov/dep/fatcat/dep_fatcat_archive.html. Accessed

May 24, 2019.

7. Occupational Safety and Health Administration, U.S. Department of

Labor. Field operations manual. 2016. https://www.osha.gov/

OshDoc/Directive_pdf/CPL_02-00-160.pdf. Accessed May 24, 2019.

8. U.S. Department of Labor: Office of Inspector General. OSHA needs

to improve the guidance for its fatality and severe injury reporting

program to better protect workers. Office of Inspector General—

Office of Audit; 2018. https://www.oig.dol.gov/public/reports/oa/

2018/02-18-203-10-105.pdf. Accessed May 24, 2019.

9. Census of Fatal Occupational Injuries (CFOI)—Current and revised

data. 2019. https://www.bls.gov/iif/oshcfoi1.htm. Accessed November

1, 2017.

10. U.S. Occupational Safety and Health Administration. Directives—NEP.

n.d. https://www.osha.gov/enforcement/directives/nep. Accessed May

15, 2020.

11. U.S. Occupational Safety and Health Administration. State Occu-

pational Safety and Health Plans. n.d. https://www.osha.gov/dcsp/

osp/frequently_asked_questions.html. Accessed May 24, 2019.

12. Databases, Tables & Calculators by Subject. n.d. https://www.bls.

gov/data/. Accessed December 15, 2019.

13. U.S. Census Bureau. Census Regions and Divisions of the United

States. The United States Census Bureau. 2010. https://www.census.

gov/geographies/reference-maps/2010/geo/2010-census-regions-and-

divisions-of-the-united-states.html. Accessed November 24, 2019.

14. U.S. Occupational Safety and Health Administration. OSHA Offices

by State. n.d. https://www.osha.gov/contactus/bystate. Accessed

December 15, 2019.

15. Census of Fatal Occupational Injuries News Release. 2016. https://

www.bls.gov/news.release/archives/cfoi_12162016.htm. Accessed

May 26, 2019.

16. StatCorp. Stata Statistical Software: Release 15. StataCorp LLC;

2017. https://www.stata.com/support/faqs/resources/citing-

software-documentation-faqs

17. U.S. Occupational Safety and Health Administration. Field Opera-

tions Manual (FOM). 2020. https://www.osha.gov/enforcement/

directives/cpl‐02‐00‐164/chapter‐11. Accessed September 4, 2020.

18. National Employment Law Project. Workplace safety enforcement

continues to decline in Trump Administration. 2019. https://www.

nelp.org/publication/workplace-safety-enforcement-continues-dec-

line-trump-administration/. Accessed May 15, 2020.

19. U.S. Centers for Disease Control and Prevention. Communities, schools,

workplaces, & events. Centers for Disease Control and Prevention.

2020. https://www.cdc.gov/coronavirus/2019-ncov/community/critical-

infrastructure-sectors.html. Accessed May 15, 2020.

20. Tiesman HM, Gurka KK, Konda S, Coben JH, Amandus HE. Work-

place homicides among U.S. women: the role of intimate partner

violence. Ann Epidemiol. 2012;22(4):277‐284. https://doi.org/10.

1016/j.annepidem.2012.02.009

21. Groenewold MR, Sarmiento RFR, Vanoli K, Raudabaugh W,

Nowlin S, Gomaa A. Workplace violence injury in 106 US hospitals

participating in the Occupational Health Safety Network (OHSN),

2012‐2015. Am J Ind Med. 2018;61(2):157‐166. https://doi.org/10.
1002/ajim.22798

22. Leeth J, Hale N. Evaluating OSHA's effectiveness and suggestions for

reform. Mercatus on Policy. Arlington, VA: Mercatus Center, George

Mason University; 2013: 1‐4. https://www.mercatus.org/publications/

regulation/evaluating‐oshas‐effectiveness‐and‐suggestions‐reform
23. Suruda A, Whitaker B, Bloswick D, Philips P, Sesek R. Impact of the

OSHA trench and excavation standard on fatal injury in the con-

struction industry. J Occup Environ Med. 2002;44(10):902‐905.
https://doi.org/10.1097/00043764-200210000-00007

24. AFL‐CIO. Death on the job: Toll of neglect, 2019. 2019. https://

aflcio.org/reports/death‐job‐toll‐neglect‐2019. Accessed September

4, 2020.

25. U.S. Bureau of Labor Statistics. State occupational injuries, illnesses,

and fatalities. 2020. https://www.bls.gov/iif/oshstate.htm. Accessed

October 3, 2016.

26. U.S. Centers for Disease Control and Prevention. Stats of the States—

Homicide mortality. 2019. https://www.cdc.gov/nchs/pressroom/

sosmap/homicide_mortality/homicide.htm. Accessed December 21,

2019.

How to cite this article: Boggess B, Pompeii L. Uninvestigated

fatal workplace injuries in the United States. Am J Ind Med.

2020;63:1029‐1037. https://doi.org/10.1002/ajim.23177

BOGGESS AND POMPEII | 1037

http://orcid.org/0000-0001-8224-8808
https://www.bls.gov/iif/oshwc/cfoi/cfch0014.pdf
https://www.bls.gov/iif/oshwc/cfoi/cfch0014.pdf
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4822a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4822a1.htm
https://www.ilo.org/shinyapps/bulkexplorer48/?lang=en&amp;segment=indicator&amp;id=INJ_FATL_ECO_RT_A
https://www.ilo.org/shinyapps/bulkexplorer48/?lang=en&amp;segment=indicator&amp;id=INJ_FATL_ECO_RT_A
https://www.ilo.org/shinyapps/bulkexplorer48/?lang=en&amp;segment=indicator&amp;id=INJ_FATL_ECO_RT_A
https://www.bls.gov/iif/oshwc/cfoi/cfch0016.pdf
https://www.bls.gov/iif/oshwc/cfoi/cfch0016.pdf
https://www.bls.gov/opub/hom/cfoi/data.htm
https://www.bls.gov/opub/hom/cfoi/data.htm
https://www.osha.gov/dep/fatcat/dep_fatcat_archive.html
https://www.osha.gov/OshDoc/Directive_pdf/CPL_02-00-160.pdf
https://www.osha.gov/OshDoc/Directive_pdf/CPL_02-00-160.pdf
https://www.oig.dol.gov/public/reports/oa/2018/02-18-203-10-105.pdf
https://www.oig.dol.gov/public/reports/oa/2018/02-18-203-10-105.pdf
https://www.bls.gov/iif/oshcfoi1.htm
https://www.osha.gov/enforcement/directives/nep
https://www.osha.gov/dcsp/osp/frequently_asked_questions.html
https://www.osha.gov/dcsp/osp/frequently_asked_questions.html
https://www.bls.gov/data/
https://www.bls.gov/data/
https://www.census.gov/geographies/reference-maps/2010/geo/2010-census-regions-and-divisions-of-the-united-states.htm
https://www.census.gov/geographies/reference-maps/2010/geo/2010-census-regions-and-divisions-of-the-united-states.htm
https://www.census.gov/geographies/reference-maps/2010/geo/2010-census-regions-and-divisions-of-the-united-states.htm
https://www.osha.gov/contactus/bystate
https://www.bls.gov/news.release/archives/cfoi_12162016.htm
https://www.bls.gov/news.release/archives/cfoi_12162016.htm
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs
https://www.osha.gov/enforcement/directives/cpl-02-00-164/chapter-11
https://www.osha.gov/enforcement/directives/cpl-02-00-164/chapter-11
https://www.nelp.org/publication/workplace-safety-enforcement-continues-decline-trump-administration/
https://www.nelp.org/publication/workplace-safety-enforcement-continues-decline-trump-administration/
https://www.nelp.org/publication/workplace-safety-enforcement-continues-decline-trump-administration/
http://www.cdc.gov/coronavirus/2019-ncov/community/critical-infrastructure-sectors.html
http://www.cdc.gov/coronavirus/2019-ncov/community/critical-infrastructure-sectors.html
https://doi.org/10.1016/j.annepidem.2012.02.009
https://doi.org/10.1016/j.annepidem.2012.02.009
https://doi.org/10.1002/ajim.22798
https://doi.org/10.1002/ajim.22798
https://www.mercatus.org/publications/regulation/evaluating-oshas-effectiveness-and-suggestions-reform
https://www.mercatus.org/publications/regulation/evaluating-oshas-effectiveness-and-suggestions-reform
https://doi.org/10.1097/00043764-200210000-00007
https://aflcio.org/reports/death-job-toll-neglect-2019
https://aflcio.org/reports/death-job-toll-neglect-2019
https://www.bls.gov/iif/oshstate.htm
https://www.cdc.gov/nchs/pressroom/sosmap/homicide_mortality/homicide.htm
https://www.cdc.gov/nchs/pressroom/sosmap/homicide_mortality/homicide.htm
https://doi.org/10.1002/ajim.23177



