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Objective: This study analyzed Ohio workers’ compensation data to identify potential prevention 

strategies for common oil and gas extraction industry claims.

Methods: Claim rates for 2001–2018 were calculated per full-time equivalent employee. 

Descriptive analyses on free-text descriptions of lost-time (LT) claims (>7 days away from work) 

identified common characteristics among claims and injured workers.

Results: Among 3134 claims, 860 (27%) were LT. The industry group, drilling contractors, 

experienced the highest LT claims rate, whereas the cost from servicing contractors was the 

highest. Contact with objects and equipment caused the highest LT claims rate. The most frequent 

LT occupation was roustabout, and the most frequent LT work activity was material handling. 

Transportation incidents caused most fatalities and hospitalizations. Over half of LT claims were 

from short-tenured workers.

Conclusions: Both proven and innovative approaches are needed to reduce severe workers’ 

compensation claims in this industry.

Keywords

workers’ compensation; oil and gas extraction; intervention; drilling; contact with objects and 
equipment

Many occupational injuries and fatalities are experienced every year in the oil and gas 

extraction (OGE) industry.1 Workers in this industry regularly face hazardous exposures 

and conditions such as flammable and toxic gases and vapors, long driving distances, and 

working at heights, around heavy equipment, below suspended loads, and with explosive 

materials.1 In addition, well sites are temporary worksites, creating the potential for 

changing work conditions and hazards, possibly resulting in severe and fatal consequences. 

From 2001 to 2018, the OGE industry averaged over 434,000 workers, with a peak of 

over 621,000 employed in 2014.2 Over half of these workers were employed by servicing 

contractors who perform specialized tasks to service existing wells (coded as 213112 in the 

North American Industrial Classification System [NAICS]), 36% by operators who lease 

and manage well sites (NAICS 211), and the remaining 11% by drilling contractors (NAICS 

213111).3

The US Bureau of Labor Statistics (BLS) reported that, in 2011, the recordable injury 

and illness rates of days-away-from-work cases, the most severe nonfatal cases, for 

drilling contractors and for servicing contractors were significantly higher than the rate 

for operators.4 The median days away from work for injuries among servicing contractors 

was 24 days, three times as high as the median for all private industry. This difference 

was attributed to the large number of bone fractures experienced in this industry.4 For 

comparison, the median days away from work in 2011 for the mining industry was 28 and 

that for construction was 14 days.5

Catastrophes, such as the Pryor Trust gas well blowout in 2018, capture the public’s 

attention; however, fatalities occur in oil and gas extraction each year, with a fatality rate 

approximately seven times higher than for US workers in general.6 Mason et al6 found 

that drilling contractors experienced the highest fatality rate in comparison to other OGE 
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subsectors. An analysis of motor vehicle fatalities by Retzer et al7 found that servicing 

contractors had the highest rates of crash death in comparison to other OGE subsectors. 

Speeding and lack of seat belt use were leading contributing factors for those events.7 

Transportation incidents and contact with objects and equipment were responsible for over 

half the fatalities in this industry from 2003–2017.6,8,9 Other hazards of the OGE industry 

include fires and explosions, falls, confined spaces, high pressure pipes and equipment, 

electrical hazards, chemical exposures, long work hours, long commutes to remote locations, 

and fatigue.1,10

Ohio produces 90,000 barrels per day of crude oil and over 2 trillion cubic feet per year 

of natural gas, accounting for 0.5% of US oil production and 6% of US natural gas 

production.11 Over 6000 workers were employed in the oil and gas extraction industry 

in Ohio in 2018. Most oil and gas extraction in the state of Ohio takes place in southeast 

Ohio, where part of the Appalachian Basin is found. The purpose of this report is to utilize 

the Ohio Bureau of Workers’ Compensation (OHBWC) claims data from private employers 

in the OGE industry from 2001 to 2018 to identify the most frequent occupational injuries 

and illnesses so that prevention efforts can be prioritized and targeted. To our knowledge, 

this report is the first of its kind analyzing workers’ compensation (WC) claims of Ohio oil 

and gas workers to identify common causes of claims, with a focus on more severe claims.

METHODS

Data Source

Through a longstanding partnership and data sharing agreement, OHBWC shares 

administrative WC claims and policy data with the National Institute for Occupational 

Safety and Health (NIOSH) Center for Workers’ Compensation Studies. OHBWC insures 

all public and private employers in the state of Ohio except for sole proprietorships 

and partnerships, who can also opt to purchase WC coverage from OHBWC, and larger 

employers (typically with 500 or more employees), who may self-insure, if financially able. 

Of all Ohio employers, 99% are insured by OHBWC, accounting for two thirds of all Ohio 

workers. OHBWC collects information on incidents resulting in occupational injuries and 

illnesses, as well as demographic information for injured workers (such as age, gender, and 

tenure in the current job). Race and ethnicity data are unavailable in WC systems.

Along with demographic and contact information and specifics of the injured worker’s 

employment, claimants are asked to provide a free-text accident description, specifically, 

“Describe the sequence of events that directly caused the injury or death.”12 These free-text 

descriptions were used to code the cause of each claim (event or exposure) and were 

searched for common circumstances of claims (see the subheadings, “Data Coding and 

Processing” and “Free-Text Descriptions of Incidents” below).

Claims are defined as medical only (MO) or lost-time (LT) by OHBWC based on the 

number of days away from work. The MO claims are less severe injuries or illnesses, 

requiring only medical treatment expenses and/or seven or fewer days away from work. 

The LT claims are more severe, requiring eight or more days away from work. This study 
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focused primarily on incidents leading to LT claims. Hospitalization and cost are also used 

as indicators of claim severity.

For most claims, days away from work are calculated as the number of days between the 

last day worked and the actual return to work, summed if there was more than one instance 

of days away from work. For fatalities, the number of days away from work are the days 

between the last day worked and the date of death. For claims where the employee has not 

yet returned to work, a running count of days away from work is maintained.

To calculate rates of injury and illness, the annual number of full-time equivalent (FTE) 

employees insured by OHBWC was estimated in this industry using the detailed methods 

described in previous studies.13,14 OHBWC claims data were linked via their employer’s 

federal tax identification number with quarterly figures from Ohio’s unemployment 

insurance database from the Ohio Department of Job and Family Services. This database 

includes the employer’s NAICS code and number of employees. Hours worked per 

employee from the BLS National Labor Productivity and Costs survey data were used to 

adjust unemployment insurance data and estimate FTE.15 Claim rates were calculated by 

dividing annual numbers of claims by the number of FTEs for that year, aggregated by 

NAICS codes for OGE.

Costs

Because not all claims to OHBWC have been fully paid out, the cost as of the second quarter 

of 2021 was used for comparison of the cost of claims. These “as-of” costs include the 

medical cost, indemnity cost (partial wage replacement, including any death benefit), and a 

reserve to cover future payouts. Claim costs are net after deductibles, but very few of the 

claims are subject to a deductible.

Zero-cost claims were excluded when calculating the median cost of claims. For example, 

some zero-cost claims exist because OHBWC has programs that allow some employers to 

pay medical costs up to $15,000 and some indemnity directly. OHBWC provided estimated 

employer costs for indemnity, but some claims still may have zero cost to OHBWC if 

employers participated in these programs. Some zero-cost claims may also occur if no 

medical treatment beyond first aid or indemnity is involved.13,16 Costs for individual claims 

may have been paid out over several years, and no inflation adjustments were applied. Due 

to the highly skewed distribution of WC claim costs, data for the 100 highest-cost claims 

were examined more closely to determine the causes of those impactful claims.

Study Population

Accepted claims from OHBWC-insured, private-sector OGE operators, drilling contractors, 

and servicing contractors (NAICS codes 211, 213111, and 213112) were examined. Only 

those injuries and illnesses that occurred from 2001 to 2018 for which reliable employee 

counts were available were included. Public employees have been excluded from this 

study, but it is unlikely that many OGE industry employees work in the public sector. 

For employers who have multiple locations, different locations may correspond to different 

industries; the NAICS code corresponding to the majority of employees was assigned to the 

Alexander et al. Page 4

J Occup Environ Med. Author manuscript; available in PMC 2024 December 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



entire policy for purposes of calculation. The method used has been described more fully in 

a prior study.13

Claims accepted by OHBWC must be verified to be work-related and must be filed 

completely. From 2001 to 2018, claimants had 2 years from the date of injury to file a 

claim.12 Claims filed between 2011 and 2018 were accepted by OHBWC at a rate of 88% to 

90%.17

Data Coding and Processing

The event or exposure is defined as the “manner in which the injury or illness was produced 

or inflicted by the source of injury or illness”18 and can be considered the cause of the 

injury or illness. Bertke et al19 developed a machine learning algorithm to assign an event 

or exposure category to each OHBWC claim according to the BLS Occupational Injury and 

Illness Classification System (OIICS version 2.01)18 based on the free-text description of the 

claim. The algorithm was recently improved for better coding accuracy,20 and the improved 

algorithm was applied to classify the claims in this study. For even better precision, manual 

coding was performed for a subset of LT claims.19 This study examined claims only at the 

broadest level of classification (1-digit OIICS Divisions).

Free-Text Descriptions of Incidents

As in previous studies,14,21 the short free-text descriptions of claims incidents were analyzed 

to identify common circumstances leading to occupational injury or illness. A variety of 

keywords relating to injuries and illnesses in this industry were used to search the free-

text descriptions for each incident. OGE-specific expert knowledge of tools, equipment, 

and activities specific to this industry, as well as conditions common to injury incidents 

across a range of industries, were used to develop the lists of words. These keywords 

included parts of the body, words pertaining to the event or exposure, oil and gas industry 

tools and equipment, activities, and the environment. Words and groups of words used in 

searching the free-text descriptions are listed in Supplemental Digital Content Tables S1 

(http://links.lww.com/JOM/B584) and S2 (http://links.lww.com/JOM/B585).

Descriptions of work activities developed for use in the NIOSH Fatalities in Oil and 

Gas Extraction database9 were used along with the free-text description of the claim to 

classify the activity occurring during each incident resulting in an LT WC claim into 

1 of 39 categories, such as material handling, pressure pumping, or drilling, pulling, or 

running tubulars. Two NIOSH researchers familiar with the OGE industry agreed on the 

classification of the incident for it to be assigned. Those descriptions that did not correspond 

to a recognizable work activity (37%) were classified as “unspecified.” The definitions 

associated with each category of activity are given in Supplemental Digital Content Table S3 

(http://links.lww.com/JOM/B586).

Worker occupation was a free-text field in the database, and many different variations of 

occupations were listed. Where the description allowed, occupations were categorized in 1 

of 14 Standard Occupational Classification categories, including heavy and tractor-trailer 

truck drivers; construction laborers; roustabouts, oil, and gas; and so on.22 Two NIOSH 

researchers with expertise related to OGE-specific occupations agreed on the assignment 
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of each occupation to a category using the reported job titles and tasks listed in the 

O*NET database.23 In 11% of claims, the occupation did not fit into 1 of the 14 Standard 

Occupational Classification categories and was classified in a category of “all other.”

Several categories of occupation were combined in this analysis due to having similar 

occupational hazards as determined by an expert in OGE health and safety. For example, 

the two categories of rotary drill operators, oil and gas, and Derrick operators, oil and gas, 

were combined. First-line supervisors of construction trades and extraction workers were 

combined with general and operations managers as supervisory/management occupations. 

Three construction and maintenance occupations were also combined: maintenance and 

repair workers, general; mobile heavy equipment mechanics, except engines; and plumbers, 

pipefitters, and steamfitters. Occupation titles included in each category for LT claims 

are listed in Supplemental Digital Content Table S4 (http://links.lww.com/JOM/B587), 

and titles for MO claims are listed in Supplemental Digital Content Table S5 (http://

links.lww.com/JOM/B588).

RESULTS

The number of OGE workers insured by OHBWC increased by 170% from 2001 (n = 2336) 

to 2018 (n = 6316) (Fig. 1). Most of the increase was in servicing contractors. A total of 

3134 WC claims were accepted by OHBWC from the OGE industry from 2001 to 2018; 

2274 (73%) were MO and 860 (27%) were LT (Table 1). As a result of their injuries, 15 

workers were killed and 181 workers were hospitalized, including two workers who were 

each hospitalized twice during the period studied.

The LT claims rate decreased over the period of this study from 201 LT claims per 10,000 

FTEs in 2001 to 73 in 2018. The 3134 WC claims accepted in this industry occurred among 

2522 individual workers. Overall, 17% of the injured workers filed multiple claims in this 

industry between 2001 and 2018; the maximum number of claims accepted from a single 

worker during this period was seven. The most frequent age group for injured workers in 

MO claims was 25 to 34 years old, whereas the most frequent age group for injured workers 

in LT claims was 35 to 44 years old (Table 1). Only 53 of the workers filing claims were 

female (2%).

Job Tenure

Job tenure in the current job, defined as the length of time with the current employer, was 

unavailable for 1414 of the 3134 WC claims in the database (45%). For claims in which job 

tenure in the current job was listed, claims were tabulated for durations of 90 days or less, 

91–365 days, 366–730 days, 731–1095 days, 1096–1460 days, 1461–1825 days, and 1826 

days or more (Table 1). The largest number of both MO and LT claims (30%) was found for 

job tenure of 91–265 days, followed by 90 days or less of job tenure, with 21% and 28%, 

respectively (Table 1).

Occupation

The occupation category, roustabout, oil, and gas, was most frequently listed by injured 

workers filing both LT (n = 188) and MO (n = 342) claims (Table 1). Roustabouts had a 
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particularly large share of the LT claims (22%) compared with other occupations, which 

were all less than 15%. The next most frequent occupation for those filing LT claims was 

heavy and tractor-trailer truck drivers (14%). The combination of rotary drill operators, oil 

and gas, and Derrick operators, oil and gas, was the third most frequent occupation category 

for LT WC claims (14%).

Company Size

The largest number of OGE workers insured by OHBWC worked for companies that 

employed more than 10 but less than 50 FTEs (38%) during the period studied. The largest 

percentage of LT claims (44%) also came from companies of this size (Table 1). There 

were no companies larger than 250 FTEs in size insured by OHBWC before 2013 and no 

companies larger than 1000 FTEs in size until 2018.

Detailed Industry

Rates of LT claims for all three of the detailed industry codes in OGE decreased from 2001 

to 2018, with the LT claims rate for drilling contractors decreasing the most (Fig. 2). Nine 

of the fatally injured workers were drilling contractors, six were servicing contractors, and 

none were operators (data not shown). Servicing contractors experienced the highest number 

of LT claims (n = 371), but drilling contractors experienced the highest LT claim rate (Table 

2). LT claim rates for drilling contractors were highest for transportation incidents, falls, 

slips, trips, contact with objects and equipment, and overexertion and bodily reaction. The 

claim rate for fires and explosions was highest for servicing contractors, whereas the claim 

rate for exposure to harmful substances or environments was highest for operators (Table 

2). In the category of contact with objects and equipment, the LT claim rate for drilling 

contractors was approximately three times as high as that for servicing contractors, the next 

highest detailed industry. The rates of overexertion and bodily reaction and falls, slips, and 

trips were over twice as high for drilling contractors as for servicing contractors (Table 2).

Event or Exposure

The event or exposure associated with the highest rate of LT claims in the OGE industry 

was contact with objects and equipment (Table 2), followed by falls, slips, and trips and 

overexertion and bodily reaction. In the free-text description of LT claims, the words most 

frequently associated with contact with objects and equipment referred to the hand area: 

“hand,” “finger,” “thumb,” or “pinky” (n = 125); this was followed by words associated with 

tubulars: “pipe” or “piping” (n = 96) (Table 3). Many of the claims with the words “pipe” 

or “piping” mentioned pipe falling or being dropped; an employee being hit by pipe; a pipe 

trailer, tub, or rack; or loading and unloading of pipe. In reading the free-text description of 

the 125LT “contact with objects and equipment” claims mentioning the hand area, the words 

“pinch,” “caught,” “crush,” or “smash” were mentioned in 68 of the claims, with the words 

“hit” or “struck” appearing only 18 times, and the words “cut” or “lacerated” appearing 

14 times. Fingers and hands were smashed or caught by pipe, tongs, pulleys, hammers, 

wrenches, belts, trailers, bars, cylinders, sheets, or metal beams.

The rate of LT falls, slips, and trips was the second-highest event or exposure overall in this 

dataset (Table 2). After the words “fell” or “fall” (n = 150), one of the words referring to 
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the leg area, including “foot,” “knee,” “ankle,” “leg,” “toe,” and “hip,” was most frequently 

mentioned (n = 99), followed by “slip,” “slipped,” or “slipping” (n = 95) in 1 of the 236 

LT falls, slips, and trips claims (Table 3). Many of these slips involved mud, oil, or wet or 

frozen conditions. Of the 70 mentions of adverse environmental conditions (eg, ice, mud, 

rain, etc) in LT claims, 42 of them were in the free-text descriptions of LT falls, slips, and 

trips. Of the 46 mentions of the word “walk” in LT claims, 30 of them were in falls, slips, 

and trips. Seven of the LT falls, slips, and trips while walking on site specifically mentioned 

stepping in a hole. Twenty-one of the free-text descriptions of LT falls, slips, and trips 

mentioned the word “trip.” Workers tripped over many objects, including valves, clods of 

mud, vegetation, pipe, hose, stairs, containment, and cables.

In LT overexertion and bodily reaction claims, the leg area was most frequently mentioned, 

followed by the back (Table 3). Common circumstances of the “overexertion” claims 

included walking on site, lifting something, entering or exiting a truck or heavy equipment, 

or pulling something. Contributing factors included uneven ground and slippery conditions.

The LT rate of claims for contact with objects and equipment fell from 85.6 to 14.3 per 

10,000 FTEs from 2001 to 2018 (Fig. 3). The LT rates of falls, slips, and trips and of 

overexertion and bodily reaction fell more slowly over that period, with the rate of falls, 

slips, and trips decreasing from 42.8 to 20.6 and the rate of overexertion and bodily reaction 

decreasing from 47.1 to 20.6. In 2018, the LT claims rates for those two events or exposures 

exceeded the rate for contact with objects and equipment, and the rate of claims for falls, 

slips, and trips was the highest in the OGE industry for 6 of the 7 years from 2012 through 

2018 (Fig. 3).

Although the rate of LT claims for transportation incidents was fourth highest, the rate has 

not improved over the 18-year period, increasing from 4.3 to 12.7 from 2001 to 2018 (Fig. 

3). The most frequent mentions of one of the vehicle-related words occurred not in the 

free-text description of LT transportation incidents (n = 50) but in the free-text descriptions 

of LT falls, slips, and trips (n = 60) (Table 3). According to the free-text description of 

the falls involving trucks or trailers, many occurred simply when exiting the truck cab; 

others involved falling from a semitrailer, pump truck, or tank truck; and several specifically 

mentioned pipe trailers. Eight of the 15 fatalities were caused by transportation incidents; 

three were due to falls, slips, and trips; and two were attributed to contact with objects and 

equipment (data not shown).

Work Activities

Many of the free-text descriptions of LT WC claims contained insufficient information to 

determine the work activity at the time of the incident and were classified as unspecified (n 
= 321). Of those descriptions with sufficient information, the most frequent activities were 

material handling (n = 105); travel (n = 91); drilling, pulling, or running tubulars (n = 89); 

transport (and transfer) (n = 48); and repair or maintenance (n = 47) (Table 4). Twenty-five 

other activities were identified fewer than 20 times each in LT claims.
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Travel was the most common work activity identified among hospitalizations (n = 25) and 

the 15 fatal claims (n = 7). Five of the fatal claims were unspecified, and the remaining work 

activities occurred only once among fatalities (Table 4).

Of LT claims that had work activities associated with them, transportation incidents 

occurred most often during travel activities (n = 71). During drilling, pulling, or running 

tubulars, contact with objects or equipment occurred most frequently (n = 60), followed by 

overexertion and bodily reaction (n = 18).

For the work activity, material handling, the most frequent event or exposure was 

overexertion and bodily reaction (n = 40), closely followed by contact with objects and 

equipment (n = 38). Falls, slips, and trips occurred most often during material handling and 

transport (and transfer) (both n = 25). There were over three times as many LT claims for 

falls, slips, and trips (n = 25) during the work activity of transport (and transfer) as there 

were claims for transportation incidents (n = 7). During repair or maintenance activities, 

contact with objects and equipment was the most frequent event or exposure (n = 22) (Table 

4).

Vehicle-related words were most frequently found in the free-text description of claims from 

the travel activity (n = 56), followed by drive, driver, or driving (n = 26). Vehicle-related 

words also occurred most frequently for the transport (and transfer) activity (n = 36), 

followed by words pertaining to the leg area (n = 20). The words pipe or piping occurred 

most frequently in claims for the work activity of drilling, pulling, or running tubulars (n = 

47), followed by words pertaining to the hand area (n = 27). Pipe or piping also occurred 

most frequently in material handling claims (n = 38), followed by the words load or unload 

and words pertaining to the leg area (both n = 30). Words pertaining to the hand area 

occurred most frequently in claims for the work activity, repair, or maintenance (n = 16), 

followed by one of the words slip, slipped, or slipping (n = 11) (Table 4).

Days Away From Work

Days away from work were reported for 3070 of the 3134 claims in the database (98%) and 

for 845 of the 860 LT claims (98%). The median days away from work for LT claims was 67 

(Table 5), ranging from 48 days for operators to 81 days for servicing contractors.

Cost of Claims

The total cost of claims from the OGE industry from 2001 to 2018 as of the second quarter 

of 2021 was over $65 million, including over $29 million in indemnity paid by OHBWC 

and $1.6 million in employer-paid indemnity. LT claims accounted for 95% of this cost, or 

approximately $62 million; MO claims cost $3 million. There were 152 claims that had zero 

cost to OHBWC.

The median total cost of all (MO and LT) nonzero-cost claims in this dataset was $903, 

and it ranged from $824 for operators to $1054 for drilling contractors (Table 5). The 

median total cost of LT claims was much higher, $15,096, ranging from $13,653 for drilling 

contractors to $17,646 for servicing contractors (Table 5).
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The 100 most expensive claims ranged from $130,000 to over $2,000,000 and comprised 

69% of the cost of all claims. Of the 100 most expensive claims to OHBWC, 44 were from 

servicing contractors and 39 were from drilling contractors, while 17 were from operators. 

The median days away from work for the 100 most expensive claims was 771. The event 

or exposure most frequently found in these claims was contact with objects and equipment 

(n = 32), followed by falls, slips, and trips (n = 23), transportation incidents (n = 20), 

and overexertion and bodily reaction (n = 17). The 100 most expensive claims included 57 

hospitalizations and 11 fatalities.

The most frequently mentioned words in the free-text description of the 100 most expensive 

claims were one of the vehicle-related words (n = 23); eight of these mentions were in 

transportation incidents, whereas seven mentions were in falls, slips, and trips and six 

mentions were in contact with objects and equipment. The words “pipe” or “piping” were 

found in the free-text description of 19 of the 100 most expensive claims. Fifteen of the 19 

“pipe” claims were for contact with objects and equipment.

Every occupation category showed up at least once among the 100 most expensive claims. 

The combination of rotary drill operators, oil and gas, and Derrick operators, oil and 

gas, occurred most frequently (n = 24). The occupation category for 20 of the 100 most 

expensive claims was heavy and tractor-trailer truck drivers, followed by 16 claims in the 

category of extraction workers, all other. Over a third of the 100 most expensive claims 

had an unspecified work activity (n = 36). The most frequently identified work activity was 

travel (n = 18), followed by material handling (n = 12).

Although the overall rate of LT claims for drilling contractors was more than double the 

rate of LT claims for servicing contractors (Table 2), the median nonzero total cost of LT 

claims from servicing contractors was over 30% higher than the cost for drilling contractors 

(Table 5), and servicing contractors filed 44 of the 100 most expensive claims from the OGE 

industry in this dataset. This may be because LT claims in this detailed industry have the 

highest median days away from work (Table 5).

DISCUSSION

The findings of this study generally agree with other studies in this industry.6,9,24–26 

Although the small number of fatalities in this study did not permit calculation of rates, 

transportation incidents were responsible for the largest number of fatalities, as found 

by Mason et al6 in their study of OGE industry data from the BLS Census of Fatal 

Occupational Injuries for 2003–2013 and by Wingate et al9 in their study of 470 OGE 

fatalities for 2014–2019 identified from multiple sources, including Occupational Safety and 

Health Administration (OSHA) reports, newsletters, and industry Web sites, among others.

Although the number of insured workers in the OGE industry in Ohio is increasing every 

year, the rate of nonfatal LT WC claims is decreasing, as has been found in many industries, 

and as also found by Wurzelbacher et al26 in their study of over 771,000 OHBWC claims 

from all industry sectors for 2007–2017. During the period 2007–2017, LT claims made 

up 27.5% of the WC claims for the OGE industry in Ohio, compared with 22.4% for 
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construction, 21.3% for mining, and 18.2% for all private industry.26 Although only 27% of 

WC claims in the OGE industry in Ohio for 2001 to 2018 in this study were LT, LT claims 

accounted for 96% of the total cost of claims, and reducing these claims further will pay an 

enormous dividend in worker safety, quality of life, morale, and reduced employer expense.

Drilling contractors continue to experience particularly high rates of injury. Contact with 

objects and equipment was the most frequent event or exposure for LT claims for drilling 

contractors. Further, drilling, pulling, or running tubulars was the work activity most often 

identified for LT contact with objects and equipment claims, and the occupation category of 

roustabouts, oil and gas was most frequently associated with these claims.

As described in the O*NET database,23 the tasks of roustabouts, oil and gas include 

connecting and disconnecting pipes, casing, tubing, and pump rods, using hand and power 

wrenches and tongs, moving pipes to and from trucks, and dismantling and repairing oil 

field machinery. Much of the work is manual labor, posing the risk of overexertion and 

bodily reaction, and performed at elevation, posing the risk of falls, slips, and trips and 

injuries due to being struck by dropped objects. New-technology drilling rigs incorporating 

engineering controls, such as automated pipe handling, have contributed to a significant 

reduction in incidence of severe injuries for workers primarily working on the rig floor, 

such as roustabouts, as found in a study by Blackley et al25 of 671 injuries on new- and 

old-technology drilling rigs during 2003–2012.

The Incident Statistics Program (ISP), in which the International Association of Drilling 

Contractors collects voluntary safety and accident information from drilling contractors, also 

showed steadily decreasing nonfatal injury rates in this industry from 2001 to 2018, as well 

as for earlier and later years.24 As in this study, the ISP reported that the most frequent 

event or exposure causing severe injury was contact with objects and equipment, followed 

by falls, slips, and trips, and overexertion and bodily reaction. The ISP also reported a higher 

number of injuries among floormen, motormen, and roustabouts than other occupations such 

as drivers, heavy equipment operators, supervisors, and maintenance personnel,24 as found 

here. Some of the decrease in injury rates in the OGE industry may be due to the increased 

automation of pipe handling in this industry, as pipe is involved in many severe and costly 

WC claims. The ISP reported that pipe and tubulars were the equipment most associated 

with LT and recordable injuries for drilling contractors, and fingers and thumbs were the 

body part most often injured,24 which agrees with the findings of this study.

Claims Caused by Contact With Objects and Equipment

Wurzelbacher et al26 also reported that the highest rates of LT WC claims in the oil and 

gas sector in Ohio were for contact with objects and equipment. This rate (0.356 per 100 

FTEs) was second only to the rate in the mining sector (0.432 per 100 FTEs) for the highest 

rate among private industry sectors and was 2.5 times as high as the rate for all private 

industry (0.142 per 100 FTEs) for 2007 to 2017. It was over 1.5 times the rate for the 

construction sector (0.225 per 100 FTEs).26 Contact with objects and equipment was the 

event or exposure most frequently found in the 100 most expensive claims in this study, 

demonstrating its possible severe consequences.
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Words referring to the hand area were frequently found in the free-text description of LT 

contact with objects and equipment claims. Pipe handling, especially that associated with 

drilling rigs, poses a serious risk of injury. Drill pipe used in oil and gas operations can 

weigh more than 2000 lb each. Crushing injuries to hands were frequently described in this 

dataset. Hand and finger injuries can be severe and life-altering. Over 1 million injuries 

to hands and fingers occur each year in the United States,27 and they account for nearly 

15% of days away from work occupational injuries (one or more days away from work) 

tabulated by the BLS across all US industries.28 In the state of Ohio from 2012 to 2018, 

between 70 and 280 injuries to the hand and fingers resulting in days away from work were 

recorded each year.29 Common factors in such injuries include inappropriate tool design, 

use of malfunctioning tools or equipment, insufficient training, inexperience, handling heavy 

objects, rushing, fatigue, and distraction.27,28 In a study of 2101 nonfatal OSHA severe 

injury reports from the OGE industry from January 2015 to July 2022, Parasram et al30 

found that 771 of the reports involved the hands.

Claims filed during repair or maintenance activities were most often caused by contact with 

objects and equipment, which is consistent with an analysis by Pollard et al27 of 21,799 

reports of maintenance- and repair-related incidents to the US Mine Safety and Health 

Administration between 2002 and 2011. Contributing factors cited in this mining industry 

study included the diverse nature of the work, the many different locations where it takes 

place, the presence of pinch points, posture issues, and the application of physical force.27 

Many of these issues are present in the OGE industry and might be mitigated by redesigning 

equipment, tools, and work practices, and employing guarding.27

Claims Caused by Fall, Slip, and Trip

As found in this study, a NIOSH survey of mobile equipment operators in the mining 

industry in three different states found that entering and exiting vehicles could lead to falls.31 

Many of the LT fall, slip, and trip claims in this study were filed for transport (and transfer) 

work activities. Vehicle egress has been found to be more risky than ingress due to lack 

of visibility when moving backwards.31 Inadequate traction on stairs and other walking 

surfaces, slippery contaminants, and lack of maintenance were also cited as factors.31 Falls 

from work vehicles and trailers were also noted in an earlier WC study as a frequent cause 

of severe occupational injury.14

Many LT falls, slips, and trips occurred when simply walking on site. Factors identified 

in falls, slips, and trips in the study by Pollard et al27 included environmental factors, 

obstructed walkways, an obstructed view, or poor design. As in the mining industry, workers 

in the OGE industry spend a lot of time walking outdoors day and night in all weather, 

putting them at risk for falls, slips, and trips.27 Truck traffic, rain, snow, and ice can lead to 

the presence of ruts, holes, and slippery conditions. Hoses, containment, clods of mud, and 

other obstructions pose a tripping hazard. Maintaining safe, well-lit well pads, parking areas, 

and walking paths is a challenge that can bear fruit in improved safety and reduced cost.

Alexander et al. Page 12

J Occup Environ Med. Author manuscript; available in PMC 2024 December 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Claims Caused by Material Handling

Material handling was the work activity most frequently associated with LT WC claims in 

this dataset. This is consistent with other studies.32,33 In a study of 6 years of WC claims, 

Dempsey and Hashemi found that over 36% were for injuries due to manual materials 

handling.32 Similarly, data compiled from the BLS Survey of Occupational Injuries and 

Illnesses by the Center for Construction Research and Training showed that lifting, lowering, 

pushing, pulling, holding, carrying, and catching materials caused 67% of work-related 

musculoskeletal disorders in construction.33

Claims Caused by Transportation Incidents

Serious incidents during transportation are known to happen frequently in the OGE 

industry,4,6,7,9,34 and transportation incidents were identified as the leading cause of 

fatalities in this study. This agrees with the findings of Mason et al,6 Retzer et al,7 Wingate 

et al,9 and Mode and Conway,34 who reported that transportation incidents are the leading 

cause of occupational fatalities in the OGE industry, and with a 2014 BLS report, which 

states that nearly half of all workplace fatalities in oil and gas extraction in 2011 were due to 

transportation incidents.4

The rate of transportation incidents in the OGE industry in the state of Ohio has not 

improved in 18 years. A study by Yeoman et al35 identified OGE workers as significantly 

less likely to always wear seat belts than other manual labor workers. Wingate et al9 

found that approximately half of transportation fatalities in the OGE industry identified 

through a pilot study of the Texas Department of Transportation Crash Records Information 

System were not wearing seat belts. An in-depth study of motor vehicle crash data collected 

from members of the International Association of Oil & Gas Producers for the year 2015 

revealed that most of those fatally injured were not wearing seat belts.36 New and innovative 

solutions may be needed to address the ongoing issue of transportation incidents.

Cost of Claims

The cost of WC claims in the OGE industry is high. For comparison, the median cost for 

nonzero-cost claims from the OGE industry in the state of Ohio to OHBWC for 2001 to 

2018 was $903, 56% higher than the cost from all private industry ($577). The median cost 

of MO claims was $525, 16% higher than the MO cost for all private industry ($452). The 

median cost of LT claims was $15,096. Forty-two percent higher than the LT cost for all 

private industry ($10,666). This could indicate that WC claims in the OGE industry are more 

severe than the average claim from all private industry.

Risks for Short Job Tenure Workers

Previous research has found that workers with short job tenure had higher rates of 

occupational injury in comparison to longer-tenured workers.14,37–41 In this study, we found 

that, in claims where tenure was recorded, 58% of LT claims were for workers with a year 

or less of job tenure, and four of the seven fatally injured workers with known job tenure 

had less than 90 days of job tenure (57%). Workers are four times more likely to suffer 

an LT injury during their first 30 days on the job than workers who have been at the job 

for more than a year.37 New workers are often performing unfamiliar tasks, may not have 
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received adequate training, may underestimate risks, or may not be aware of their safety 

rights and might feel uncomfortable speaking up about hazards on site. These factors place 

new workers at an increased risk for workplace incidents.

In a systematic review of studies of the correlation between job tenure and acute 

occupational injury, Breslin et al38 suggested that reducing job turnover could improve 

occupational safety by decreasing the number of new workers hired. However, the boom-

and-bust nature of the OGE industry makes it difficult to recruit and keep workers.42 

Factors contributing to difficulties in retention include the tight job market and the lack 

of skills among new recruits. Some companies are developing new training and retention 

interventions, but research into their effectiveness is needed.42 To reduce job turnover, 

Breslin et al38 recommend reducing the hazardous exposures experienced by new workers, 

increasing hazard awareness through training, and empowering new workers to reduce their 

risks.

Safety Interventions

There are many hazards endemic to oil and gas extraction. The Hierarchy of Controls 

recommends controls for hazards in order from most to least preferred as follows: 

elimination, substitution, engineering controls, administrative controls, and finally personal 

protective equipment (PPE).43 Although elimination and substitution can be incorporated in 

the design phase, engineering controls are the most-preferred controls that can be readily 

utilized in an existing process.

Engineering controls, such as increased automation, that separate workers from drill pipe 

are the most effective methods of preventing contact injuries while handling pipe.25 When 

controls are not available or in place, workers can benefit from using the proper PPE. 

Across-sectional survey of 472 OGE workers in three states by Wingate et al44 found 

that most workers surveyed reported employer glove requirements, but smaller percentages 

of workers used them when needed or required. Inadequate communication of glove 

requirements and poor fit and function of gloves may be factors in the noncompliance.44

Requiring the use of gloves, with their inherent limitations, is not sufficient to reduce hand 

and finger injuries. Instead, recommendations of a NIOSH study of injuries in the mining 

industry during maintenance or repair include engineering controls and administrative 

controls such as examining the work environment, properly blocking equipment during 

maintenance, modularizing equipment into smaller sections that are lighter in weight, 

guarding pinch points, and increasing the use of mechanical assist devices to avoid hand 

and finger injuries.27 Appropriate PPE policies should also be in place and enforced.

Useful recommendations for interventions to reduce falls from work vehicles and trailers can 

be found in a comprehensive report on falls from work vehicles from the United Kingdom 

Health and Safety Executive,45 in a study by Nasarwanji et al46 of 1457 injuries when 

entering or exiting front-end loaders, and a study by Pollard et al47 of slip potential on 

different styles of grated walkways, with and without contaminants. These recommendations 

include engineering controls such as improving fall protection; reducing the incline on 

sloped walkways; improving slip resistance of walking surfaces, ladders, and stairs; and 
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improving lighting. Recommended administrative controls include reducing activities, such 

as tarping of loads, that might require climbing on a semitrailer; providing vehicle washing 

facilities where contaminants could be removed; routinely inspecting ingress and egress 

systems for maintenance issues; and ensuring that yards are smooth and free from ruts and 

obstacles.45

Providing engineering controls such as lifting assist devices could help to reduce the 

incidence of overexertion and bodily reaction injuries. In a study of 174 workers at 33 

different employers in industries involving heavy material handling who completed surveys, 

use of material handling interventions such as motorized lifts and hoists was associated 

with a lower incidence of pain in the lower back and upper extremities among workers 

who frequently handled objects weighing more than 50 lb.48 Kaur et al49 examined 10,347 

WC claims for work-related musculoskeletal disorders in the construction industry and 

concluded that interventions including engineering controls such as the use of ergonomic 

tools and equipment and administrative controls such as task modification and additional 

training should be considered.

In a survey of 363 OGE workers in three states who drove a vehicle as part of their work 

duties, Wingate et al50 identified several risky driving behaviors and recommended cell 

phone bans, speed management, journey management, and in-vehicle monitoring systems 

(IVMS) as potential safety interventions. The OGE industry is increasingly adopting IVMS, 

engineering controls that could be effective in reducing transportation incidents. These 

systems monitor basic driving behavior, such as speeding and harsh braking events. A 

review of OGE industry papers published on IVMS showed 49%–93% reductions in crash 

rates after implementing IVMS in conjunction with a motor vehicle safety program.51 For 

IVMS to be most effective, it should be coupled with feedback cues and coaching.52

Hagan-Haynes et al10 studied surveys of 500 OGE workers from three states and 

recommended that companies should limit long work hours, reduce long daily commutes, 

and promote quality sleep to improve driving outcomes. The researchers recommended 

further study of the effectiveness of fatigue management, journey management, and 

maximum work hours policies.10A recommended-practices document published by the 

International Association of Oil & Gas Producers promotes 12 elements of safety practices, 

including vehicle-related, driver-related, and journey-related elements, for improved 

safety.51 The NIOSH Center for Motor Vehicle Safety also offers many resources to help 

enhance driving safety.53

Newly hired workers can benefit from administrative controls including training that 

complies with the OSHA training requirements for general industry, general safety training, 

as well as job-specific training in a language they can understand.54 Several companies in 

the OGE industry have successfully implemented “green hat” programs. These programs 

require new hires to wear green hard hats during their comprehensive training and mentoring 

period; once competencies have been demonstrated, the new hire is considered to have 

graduated from the program and “earned” the white hard hat worn among the rest of 

the crew.55,56 Companies that implemented these programs saw improvements in safety 

measures and safety culture and a reduction in workplace safetyincidents.55,56 Additionally, 
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fostering an environment where workers are encouraged to speak up about hazards or unsafe 

practices without fear of reprisal is essential to safeguarding workers in this hazardous 

industry. There may not be a second chance.

Strengths and Limitations

A strength of this study is that it examines nonfatal as well as fatal injuries. Nonfatal 

injuries have not been as thoroughly studied as fatal injuries in this industry, although they 

outnumber fatal injuries in this database by over 200 to 1. In addition, the data on the costs 

of claims in this database can be used by health and safety professionals to help make 

the business case for implementing safety and health interventions in the workplace, for 

example, using the OSHA Safety Pays tool or the methods of the NIOSH Safety Pays in 

Mining tool.57,58

One limitation of this study is that claims were only studied in the state of Ohio, where a 

relatively small fraction of oil and gas extraction takes place, 0.5% of US oil production and 

6% of US natural gas production.11 However, the findings of this study largely agree with 

other studies of health and safety in the OGE industry.6,7,9,10,24,34,35,41,44,50

There are several reasons why results reported here may underestimate the true figures. 

Most, but not all, companies in Ohio are insured by the OHBWC, so injuries and illnesses 

from self-insured companies or uninsured sole proprietorships or partnerships are not 

captured here. Although WC data may capture more or different occupational injuries and 

illnesses than BLS data based on OSHA-reportable cases, rates reported here may still be 

undercounts.59,60 Occupation and work activity data reported here were based on free text, 

and some of the descriptions could not be reliably matched to a worker’s occupation or work 

activity, so those results may be less representative.

An improved auto-coding method based on the free-text description of the claim was used 

to classify the event or exposure for each claim in this database, but some classifications 

may still be inaccurate. Manual coding was only performed on a subset of LT claims. 

Because the focus of this article is on high-frequency claims at the lowest level of detail 

(1-digit OIICS code), the accuracy of classification is likely better than that projected for 

more detailed levels. We would not expect misclassification of event or exposure to vary by 

detailed industry.

Job tenure data were missing for 45% of the claims studied. To draw conclusions about the 

relationship between job tenure and WC claims, it is necessary to assume that data on job 

tenure is missing proportionally across the full range of job tenure. This article focuses on 

LT claims, in which only 28% were missing data on job tenure, so this is less of a concern. 

Although most claims did report the number of days away from work, this number may be 

less reliable for workers who resign or retire rather than returning to work. We reported only 

median days away from work, which should be a more reliable number.

Results reported here cover a period in which major changes occurred in the OGE industry, 

including changing work processes, a boom, a bust, and a recession. The effects of these 

changes on our findings cannot be determined. Rates of transportation incidents were 
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reported based on the number of FTEs, but they may be more appropriately reported on 

the basis of miles driven.61 Data on miles driven were unavailable for this study. Pay rates 

indifferent detailed industries and occupations may be different and played an unknown role 

in the indemnity costs of claims.

CONCLUSIONS

Rates of claims and the cost of claims in the OGE industry remain far higher than the 

average for all private industry. Although LT claims are a small fraction of all claims, they 

make up the majority of the costs of claims and should be prioritized for prevention.

Rig floor workers such as roustabouts and workers involved in transportation had the highest 

numbers of LT claims. Drilling contractors had the highest overall rate of LT claims, and 

contact injuries exhibited the highest claims rate for the overall OGE industry during the 

period of study. Engineering controls found in new-technology drilling rigs have contributed 

to a reduction in the incidence of severe injuries for workers by removing the workers from 

exposures associated with working on the rig floor.

Additionally, many of the workers with LT WC claims had short job tenure. Investing in new 

worker training, mentorship such as “green hat” programs, and fostering an environment 

where workers are encouraged to speak up about hazards or unsafe practices will not only 

help keep new workers safe but also help with worker retention.

Though the rate of transportation incidents was not as high as some other causes of WC 

claims, transportation incidents were associated with a high proportion of fatal injuries 

and costly injuries. Although IVMS has been successfully implemented in many OGE 

companies, new and innovative solutions are still needed to address the ongoing issue of 

transportation incidents.

Although these findings only focused on WC claims from the state of Ohio, the findings 

of this study largely agree with other studies of health and safety in the OGE industry. 

Continued analysis of WC claims from other oil and gas producing states is needed to truly 

understand the full economic burden of injuries and fatalities in this industry. NIOSH invites 

members of the OGE industry to partner with us in research to help improve health and 

safety in this industry.
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Refer to Web version on PubMed Central for supplementary material.
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LEARNING OUTCOMES

• Identify the most common causes of workers’ compensation claims in the oil 

and gas extraction industry in Ohio.

• Summarize the differences among workers’ compensation claims experienced 

by the three industry groups: drilling contractors, servicing contractors, and 

operators.

• Discuss interventions that could reduce the occurrence of some of the most 

severe workers’ compensation claims in the oil and gas extraction industry.
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FIGURE 1. 
Full-time equivalent (FTE) employees in the oil and gas extraction industry in the state of 

Ohio insured by the Ohio Bureau of Workers’ Compensation by year and detailed industry 

(NAICS code 211, oil and gas extraction; 213111, drilling oil and gas wells; 213112, support 

activities for oil and gas operations), as estimated by Ohio unemployment insurance data.
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FIGURE 2. 
Bubble plot of lost-time (LT) claim rates per 10,000 full-time equivalent (FTE) employees 

by year and detailed industry for claims to the Ohio Bureau of Workers’ Compensation from 

the oil and gas extraction industry from 2001 to 2018. Size of the bubble corresponds to the 

number of workers insured in each detailed industry.
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FIGURE 3. 
LT claim rates to the Ohio Bureau of Workers’ Compensation from the oil and gas extraction 

industry by event or exposure and year.
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