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Abstract

Problem: Compared to other industries, construction workers have higher risks for serious 

fall injuries. This study describes the burden and circumstances surrounding injuries related to 

compensable slip, trip, and fall (STF) claims from private construction industries covered by the 

Ohio Bureau of Workers’ Compensation.

Methods: STF injury claims in the Ohio construction industry from 2010–2017 were manually 

reviewed. Claims were classified as: slips or trips without a fall (STWOF), falls on the same level 

(FSL), falls to a lower level (FLL), and other. Claim narratives were categorized by work-related 

risk and contributing factors. Demographic, employer, and injury characteristics were examined 

by fall type and claim type (medical-only (MO, 0–7 days away from work, DAFW) or lost-time 

(LT, ≥8 DAFW)). Claim rates per 10,000 estimated full-time equivalent employees (FTEs) were 

calculated.

Results: 9,517 Ohio construction industry STF claims occurred during the 8-year period, with an 

average annual rate of 75 claims per 10,000 FTEs. The rate of STFs decreased by 37% from 2010 

to 2017. About half of the claims were FLL (51%), 29% were FSL, 17% were STWOF, and 3% 

were “other.” Nearly 40% of all STF claims were LT; mostly among males (96%). The top three 

contributing factors for STWOF and FSL were: slip/trip hazards, floor irregularities, and ice/snow; 

and ladders, vehicles, and stairs/steps for FLL. FLL injury rates per 10,000 FTE were highest in 
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these industries: Foundation, Structure, and Building Exterior Contractors (52); Building Finishing 

Contractors (45); and Residential Building Construction (45). The highest rate of FLL LT claims 

occurred in the smallest firms, and the FLL rate decreased as construction firm size increased.

Discussion and Practical Applications: STF rates declined over time, yet remain common, 

requiring prevention activities. Safety professionals should focus on contributing factors when 

developing prevention strategies, especially high-risk subsectors and small firms.

Keywords

Construction workers; Workers’ compensation claims; Occupational injuries or Work-related; 
injuries; Slips, trips, or falls

1. Introduction

Fall injuries are a leading cause of morbidity and mortality among workers in the United 

States, with the construction industry and construction workers bearing a disproportionate 

burden. The U.S. construction industry currently employs more than 10 million workers 

(BLS, 2022). Although this is less than 5% of the U.S. workforce, it accounts for 21% of 

the nation’s work-related deaths (BLS, 2021a), which disproportionately affects Hispanic 

construction workers (Dong et al., 2009). Within the construction industry, slips, trips, 

and falls (STFs) are the leading cause (37%) of work-related deaths (BLS, 2021a; Socias-

Morales et al., 2018) and the second most common cause (29%) of nonfatal injuries 

involving days away from work (BLS, 2021b). When nonfatal work-related STFs occur 

in the construction industry, they are frequently severe (Konda et al., 2016). Across all 

industries, 64% of all lost workday STFs resulted in more than 5 days away from work 

(BLS, 2021c). As a group, STFs are the most expensive category of injuries in direct U.S. 

workers’ compensation costs (Liberty Mutual Insurance, 2022).

Large national surveillance systems administered and summarized by the Bureau of Labor 

Statistics (BLS) are valuable in documenting national and state-level counts, rates, and 

trends in work-related injuries and fatalities. However, additional information for prevention 

may be found by exploring the surveillance capabilities of other systems like workers’ 

compensation (WC) claims databases (Utterback et al., 2012). WC claims provide more 

detail about the nonfatal injury circumstances, including cost, severity, source, and nature of 

injury, as well as narratives of events and exposures leading to injury. Companies have been 

found to be particularly interested in using WC claims as an outcome measure to evaluate 

safety interventions, for example, because claims are so closely tied to cost for companies, 

either directly or indirectly (Asuquo et al., 2021; Bell et al., 2009; Bell et al., 2019; Moore et 

al., 2018; Utterback et al., 2012; Wurzelbacher et al., 2022; Wurzelbacher et al., 2014).

Previous WC research reports describe the injury experience of workers in the construction 

industry. Lipscomb et al. (2006) examined over 4,000 injury claims that occurred during 

the building of the Denver International Airport. Calkins et al. (2019) focused on heat 

exposure and injury risk to outdoor workers in Washington State. Kaur et al. (2021) looked 

specifically at musculoskeletal disorders related to overexertion in Ohio. Wurzelbacher et 

al. (2021) summarized and compared all industries (including construction) represented in 
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the Ohio Bureau of Workers’ Compensation (OHBWC) database. The latter two papers 

document overexertion injuries as being the most frequent cause of lost-time injuries in the 

Ohio construction industry, at 33% of the total. STFs ranked a very close second at 31% of 

total lost-time claims but were not examined in detail.

The objective of this study was to use WC claims to quantify and describe the burden and 

contributing factors of STFs in the Ohio construction industry. This information can guide 

prevention resources toward reducing the most common and severe nonfatal fall risks, not 

only for the state of Ohio, but for the U.S. construction industry.

2. Methods

The OHBWC is the exclusive state-based provider of WC insurance in the state of Ohio, 

providing insurance for roughly two-thirds of public and private workers in 2022 (OHBWC, 

2022). Exclusive refers to “state-sponsored workers’ compensation insurance in jurisdictions 

where private insurance is not allowed” (Utterback et al., 2014). OHBWC compensable 

claims (i.e., accepted claims) were shared with the National Institute for Occupational Safety 

and Health (NIOSH) Center for Workers’ Compensation Studies as part of a longstanding, 

collaborative research partnership. Compensable or accepted claims are those that have gone 

through an investigative determination process to confirm that they are work-related and 

covered under workers’ compensation policies (OHBWC, 2023; Utterback et al., 2014). 

Roughly 88% of claims were accepted, and therefore shared with NIOSH (OHBWC, 

2019). Each claim in the OHBWC database includes demographic, employer, and injury 

characteristics, for example, diagnoses, and claim type: medical-only (MO, 0–7 days away 

from work) or lost-time (LT, ≥8 days away from work), along with a brief injury narrative. 

Generally, OHBWC transfers claims data for a given calendar year no sooner than two years 

after the year ended. It is common when analyzing workers’ compensation claims to allow 

the claims to ‘mature’ for at least a year or longer. The most recent year of claims available 

at the start of this study for manual review to assign injury event codes and contributing 

factors, and analysis was 2017. This study involved the analysis of coded WC administrative 

claims data. Use of these data as part of this research partnership was reviewed by the 

Centers for Disease Control and Prevention (CDC) and was conducted consistent with 

applicable federal law and CDC policy. (See e.g., 45 C.F.R. part 46; 21 C.F.R. part 56; 42 

U.S.C.§241(d), 5 U.S.C. §552a, 44 U.S.C. §3501 et seq).

We used machine learning assisted coding to flag all probable slip, trip, or fall claims for 

further manual review (Meyers et al., 2018; Wurzelbacher et al., 2016). Machine learning 

relies on a ‘gold standard’ set of manually coded claims. For this study we used two 

manually coded outcome variables and statistical models to identify claims probably caused 

by slips, trips, or falls. First, the simple causation variable included three levels: (1) slips, 

trips, or falls; (2) musculoskeletal disorders caused by ergonomic hazards; and (3) all other 

causes (Bertke et al., 2012). Second, the more detailed variable had 49 levels based on 2-

digit codes based on the second version of the Occupational Injury and Illness Classification 

System (OIICS) from the BLS (Bertke et al., 2016; BLS, 2012) and is furthered described in 

section 2.2.
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The machine learning algorithms used two variables to assign probabilities for each level, 

diagnosis category (N = 57) (Meyers et al., 2018) and the narrative description. For each 

causation variable, the level with the highest probability was selected as the probable cause. 

Naïve Bayes was used for the simple causation auto-coder and logistic regression was used 

for the two-character OIICS model. Detailed statistical methods for the two models are 

available elsewhere (Bertke et al., 2012; Bertke et al., 2016; Meyers et al., 2018).

Recent advances in computing power and artificial intelligence have reduced the need to 

manually code all records from administrative databases. For occupational epidemiology, 

unstructured narrative data have become a powerful tool for preventing injuries and 

understanding causation patterns. Taking the time to invest in developing a robust, manually-

coded training set makes it practical to analyze large administrative databases. The narrative 

data associated with each workers’ compensation claims are invaluable. NIOSH collaborates 

on auto-coding with other government, academic, and insurance organizations; contact the 

NIOSH Center for Workers’ Compensation (cwcs@cdc.gov) for consultation or assistance 

with using the machine-assisted coding methods described in this paper.

2.1. STF case definition

First, we limited claims for study inclusion to the construction industry from 2010-2017 

identified by the North American Industry Classification System (NAICS) 6-digit codes 

beginning with 23 (Fig. 1). We identified STF injuries from two algorithm-generated codes 

where injuries were classified as either: (1) “STF” according to the three-option coding 

scheme, or (2) coded as 40, 41, 42, 43, 44, 45, or 49 according to the OIICS event/exposure 

coding scheme.

2.2. Event classification and manual review of claims

All construction claims included in this study were manually reviewed by trained coders for 

accuracy of auto-coded event/exposure codes to ensure that only falls were captured in the 

study. Three coders were familiarized with the NIOSH/BLS OIICS and code assignment 

decision-making. The first coder reviewed claims from 2010–2013; the second coder 

reviewed claims from 2014–2017; the third coder was previously trained directly by BLS 

and reviewed all years (2011–2017) of claims included in this study. Any discrepancies 

between the coders were discussed with the first and second authors of the paper to achieve 

consensus. Specifically, each trained coder reviewed the claims and compared the auto-

coded two-digit OIICS event/exposure code to the narrative and other contextual variables. 

If the auto-coded assigned code did not match the information available from the narrative, 

the trained coder provided a new accurate code.

Claims were classified into four categories by type of STF (Fig. 1) and presented by 

the order of the OIICS codes. Slips or trips without a fall (STWOF, OIICS = ’41’) were 

classified from injuries occurring when a worker tripped on an obstacle but did not fall to 

the ground, and similar events. Falls on the same level (FSL, OIICS = ’42’) were classified 

based on a fall without height, such as falling on an icy parking lot. Falls to a lower level 

(FLL, OIICS = ’43’) were classified based on a fall involving any height, such as a fall 

down a flight of stairs. Other types of falls include those that did not fit the other preceding 
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categories (other, OIICS = 40 ‘Fall, slip, trip, unspecified’ 44’Jumps to lower level,’ 45 

‘Fall or jump curtailed by personal fall arrest system,’ 49 ‘Fall, slip, trip, not elsewhere 

classified’).

2.3. Contributing factor classification

Researchers reviewed the OIICS coding manual for assigning primary and secondary injury/

illness sources and adapted the source of injury categories to be more informative for 

prevention purposes specific to falls. Because our assignments do not match the OIICS 

definition of “source of injury,” we refer to these assignments as “contributing factors.” 

The third OIICS-trained coder mentioned in Section 2.2 who reviewed all event codes, also 

reviewed all narratives to assign a text description of the primary and secondary contributing 

factor (rather than an OIICS source of injury code). After secondary review by the research 

team, the text descriptions were grouped into 15 detailed categories (Tables 1-3). STWOF 

are assigned an OIICS primary source code of “injured worker” when the nature of injury 

is a musculoskeletal injury. For this study, when information was available, we identified 

primary contributing factor(s) for the injury beyond the injured worker unless the injured 

worker was the only factor. In the absence of any other information, we assigned a walking 

surface as the primary contributing factor (e.g., roof, floor irregularity, vehicle). If a specific 

hazard was identified, we prioritized that hazard over the walking surface (e.g., if a worker 

slipped on an icy roof, we prioritized the ice as the contributing factor).

2.4. Occupation classification and manual review of claims

Claims were internally submitted to the NIOSH Industry and Occupation Computerized 

Coding System (NIOCCS) to classify the text occupation of the worker associated with 

each claim (NIOSH, 2022a). Occupations were then manually reviewed for accuracy. The 

2010 Standard Occupational Classification system (BLS, 2018) was used to assign codes 

to text entry occupations at a broad level (5-digit) from a combination of NIOCCS and 

manual review by the first author who was trained in decision-making to assign industry and 

occupation codes.

2.5. Diagnosis classification

Diagnosis codes were categorized into 57 mutually exclusive clinical diagnosis groups using 

the International Classification of Diseases, Ninth and Tenth Revision, Clinical Modification 

(ICD-9-CM, ICD-10-CM) diagnosis codes. Each clinical diagnosis group was counted once 

per claim, but a claim can have more than one distinct diagnosis group assigned (e.g., knee 

sprain or tear and fracture of upper extremity). In this study, clinical diagnosis groups that 

represented < 1% of all LT claims clinical diagnosis groups were collapsed into “all other 

injuries and illnesses” group. Distribution of LT clinical diagnosis groups were presented by 

STF type.

2.6. Analysis

Demographic, employer, and injury characteristics were examined among construction 

industry STF claims by claim types (MO and LT) and by the type of STF. We calculated 

rates by 4-digit NAICS industry and establishment size. Claim rates per 10,000 estimated 
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full-time equivalent employees (i.e., FTE = 2,000 hours/year) were calculated using the 

employee counts from Ohio unemployment insurance (UI) data with the data from the BLS 

Labor Productivity, and Costs program (Wurzelbacher et al., 2016). To get estimated FTEs, 

the UI employee counts were multiplied by the number of employees and by their estimated 

hours per week per worker, then divided by 40. Linking of databases and other general 

data processing details can be found in Wurzelbacher et al. (2016). For rate calculations,158 

construction STF claims were excluded because no matching employee counts could be 

reliably derived for the corresponding policy-year. As a result, only 9,359 claims were 

included in the rate calculations out of the total of 9,517 construction STF claims. The 

denominator includes the number of workers by year, establishment size, and industry. Data 

available do not allow for calculation of rates by age group, gender, occupation, or other 

demographic variables (Wurzelbacher et al., 2016).

3. Results

After manual review of auto-coded claims over the 8-year period, 9,517 claims were 

ascertained to be STFs, at a rate of 75 claims per 10,000 FTEs (Fig. 1). Yearly rates of 

STF claims decreased by about 37% over the 8-year period; 39% of STF claims were LT 

claims (Fig. 2). After classifying the claims by type of STF (Tables 1-3), 17% were STWOF, 

29% were FSL, about half of the fall claims were FLL, and 3% were all other. Regardless of 

type of STF, most claims involved males. Information on contributing factors was extracted 

from 93% of the claim narratives (8,822).

3.1. Slips or trips without a fall (STWOF; OIICS=‘41’)

About 17% of STF claims involved a STWOF, at a rate of 13 per 10,000 FTE. Rates 

decreased by 48% during the 8-year period (see Fig. 3). About 31% of STWOF events were 

LT claims (Fig. 1). The largest proportion of claims was among the 25–54 year age range, 

which is the age range containing the majority of the workforce. Contributing factors for 

STWOF claims included tripping and slipping hazards (such as wood, pipe, cable, hose, 

bucket, tools, etc.), floor irregularities (such as hole, manhole, pothole, rut, cracks on floor, 

ditch, etc.), solid contaminants (such as mud, gravel, dirt, etc.), and liquid contaminants 

(such as water, oil, and grease). The most numerous occupations represented in STWOF 

claims included construction laborers (14.6%); carpenters (6.6%); and pipelayers, plumbers, 

pipefitters, and steamfitters (6.6%) (Table 1).

3.2. Falls on the same level (FSL; OIICS=‘42’)

FSL events comprised 29% of STF claims, at a rate of 22 per 10,000 FTE. Rates decreased 

by half during the 8-year period (see Fig. 3). About 31% of FSL events were LT claims 

similar to STWOF (Fig. 1). Most FSL claims were in the middle age group (68%), similar 

to STWOF claims. Contributing factors for FSL also included floor irregularities, tripping 

and slipping hazards, and solid contaminants. The most numerous occupations represented 

in FSL claims included construction laborers (14.1%); pipelayers, plumbers, pipefitters, 

(7.1%); and electricians (6.9%) (Table 2).
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3.3. Falls to a lower level (FLL; OIICS=‘43’)

FLL events comprised over half (51%) of STF claims at a rate of 38 per 10,000 FTE. 

Rates decreased by 23% during the 8-year period (see Fig. 3). Nearly half (47%) of 

FLL events were LT claims, a larger proportion compared to other STFs (Fig. 1). Most 

claims were also in the middle age group (72%). FLL claims included more variety in 

injuries, such as sprains, fractures, and contusions (Table 3). Roughly 38% of the claims 

included a ladder as a contributing factor. Other contributing factors included vehicles (e.g., 

missing a step, slipping, or falling off of a truck or trailer), liquid and solid contaminants, 

floor irregularities, and tripping and slipping hazards. The most numerous occupations 

represented in FLL claims included construction laborers (12.6%), electricians (8.8%), and 

carpenters (8.4%) (Table 3).

3.4. Industry, and establishment size

For industry (Table 4), the highest rates were in the highway, street, and bridge construction 

industry for both STWOF and FSL. However, the foundation, structure, and building 

exterior contractors had the highest industry rates for FLL. This industry sector includes 

roofing contractors. Generally, the rate of STWOF increased as construction firms became 

larger, and the same was true for falls on the same level. However, the opposite was true for 

falls to a lower level. The rate of falls to a lower level was higher for smaller construction 

firms, with the highest rate for firms with 10 or fewer workers.

3.5. Diagnosis groups

From the 9,517 distinct claims included in the study, there were a total of 18,674 clinical 

diagnosis groups after removing duplicates; the mean clinical diagnosis groups per claim 

is 1.97 (SD = 1.41). Of these, a little over half, or 52.7%, were LT clinical diagnosis 

groups (n = 9,842) and 47.3% were medical only. In Table 5, we included the distribution 

of LT clinical diagnosis groups by type of STF. Ten percent (10%) of claim diagnosis 

groups involved a STWOF. The most common of these diagnoses were identified as 

sprains (55.5%), followed by diseases of musculoskeletal and connective tissue (18.1%) and 

fractures (9.3%). Twenty percent (20%) of the claim diagnosis groups involved FSL. The 

most common of these diagnoses were identified as sprains (38.6%), followed by diseases 

of musculoskeletal and connective tissue (17.7%) and contusion with intact skin surface 

(13.6%). About two thirds (67.1%) of the LT claim diagnosis groups were FLL with a more 

even distribution among different types of diagnoses groups and a higher percentage of 

fractures. The most common of these diagnoses were identified as sprains (27.1%), followed 

by fractures (24.2%), and diseases of musculoskeletal and connective tissue (12.1%). All 

other types of falls represented less than 3% of clinical diagnosis groups.

4. Discussion

This study used detailed information provided by workers’ compensation injury claims to 

identify specific circumstances associated with STFs among construction workers. Most 

claims involved male workers, which is not surprising given that males comprise nearly 90% 

of construction industry workers (BLS, 2022). Contributing factors for STWOF and FSL 

identified in this study resembled previous research (see below) such as floor irregularities, 
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ice/snow, and tripping hazards. Ladders and vehicles were identified as leading contributing 

factors for nonfatal FLL. However, ladders, scaffolds, and roofs are also often noted as 

contributing factors in fatal FLL research. The findings highlight the need for multi-faceted 

prevention efforts along the lines of the NIOSH hierarchy of controls (NIOSH, 2022b), 

such as hazard elimination, and improvements to planning, intervention implementation, and 

safety management systems.

4.1. STWOF and FSL

A substantial proportion of LT claims in the Ohio construction industry were due to what 

could be considered “surface conditions” at the interface of the foot and supporting surface, 

such as ice and snow, floor irregularities, liquid and solid contaminants, and general slipping 

and tripping hazards. Similar results showing a preponderance of walking surface hazards 

in construction were found in Lipscomb et al. (2006) in their review of over 4,000 injury 

claims incurred during the building of the Denver International Airport. These findings 

warrant attention be given to surface conditions and preventive measures like keeping 

surfaces clean and dry, when possible, eliminating clutter and tripping hazards such as 

construction debris, and promoting footwear with tread that is slip-resistant (particularly in 

outdoor conditions) and not worn down (Bell et al., 2019; Sundaram et al., 2020; Verma et 

al., 2014; Whitson et al., 2018).

Selecting footwear for use by construction workers can be challenging. Footwear that 

effectively prevents slipping injuries in indoor environments with predominantly smooth 

surfaces (Bell et al., 2019; Jones et al., 2018; Verma et al., 2014) will have characteristics 

different from footwear designed for outdoor use in cold, rough, and muddy environments 

(Bagheri et al., 2022; Kocher et al., 2020). If workers routinely work at length in both 

environments, a change of footwear before starting work might be necessary. Regardless 

of whether work takes place indoors or out, sole wear has been found to a risk factor for 

slipping, so footwear should be replaced when the tread is worn (Beschorner et al., 2020; 

Bagheri et al., 2022).

The Center for Construction Research and Training (CPWR) offers a variety of 

communication resources, such as toolbox talks related to falls on walking/working surfaces 

(CPWR, 2022a). Many of the other recommendations for reducing FSL developed for other 

industries can be adapted to the construction environment (Bell et al., 2010; Nasarwanji 

et al., 2021). The recommendation to keep walkways and working surfaces clean and 

free of clutter can apply indoors through cleanup of water, grease, cleaning products, 

and removal of tools, buckets, bags or tubes of product. Working to keep surfaces and 

walkways clear in the outdoor environment would be similar and could include ice and 

snow removal, use of sawdust or hay to reduce the slipperiness of mud, and removing 

stones, tools, and construction debris. Higher-level measures could address some of these 

conditions, including safety climate and safety leadership training as well as greater use and 

implementation of prevention through design principles throughout the construction industry 

(NIOSH, 2014).
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4.2. FLL

The injury and fatality burden of falls from heights in the construction industry is well-

documented, especially among roofers, and our findings showed consistencies with other 

studies (BLS, 2021d; CPWR, 2022b; CPWR, 2022c; Robson et al., 2020). We saw that FLL 

from ladders (Smith et al., 2006; Socias et al., 2014) as well as roofs (Dong et al., 2013) 

were leading contributing factors; we also found that vehicles were a common contributing 

factor. Other studies have documented hazards to workers in a variety of industries incurred 

during vehicle and heavy equipment ingress/egress (Fathallah et al., 2000; Nasarwanji et al., 

2018).

Lack of pre-work planning is a key underlying cause of falls from heights in the construction 

industry, according to the results of a recent survey (CPWR, 2022b). Another study shows 

that many of the interventions that could be used to prevent falls are not being used or 

are not used correctly. About 70% of workers in residential roofing, siding and sheet metal 

construction did not have access to a personal fall arrest systems (Dong et al., 2017). Recent 

efforts have focused on improving communication about these issues to employers, safety 

professionals, and workers using infographics (CPWR, 2018). This is further supported 

by the most common Occupational Safety and Health Administration (OSHA) citations, 

which include violations related to fall protection (29 CFR 1926.501), scaffolding (29 

CFR 1926.451), use of ladders (29 CFR 1926.1053), and fall protection training (29 CFR 

1926.503) (CPWR, 2022c; OSHA, 2021).

4.3. Limitations

The results of this study should be interpreted in the context of several limitations. 

WC claims data include administrative information, but typically do not include worker 

demographics and risk factors such as race/ethnicity, languages spoken, number of days on 

the job, and other factors that can inform prevention efforts. The results are specific to Ohio 

and may not be generalizable to construction workers in other states. Additionally, each state 

has specific reporting and compensability requirements that may limit the generalizability 

of these results (Wurzelbacher et al., 2016). Calculating rates of injuries can be difficult 

due to limitations of denominator and coverage differences between employers. Further, 

we were unable to calculate rates for sub-categories of workers, such as rates by age, 

gender, race/ethnicity, and other factors. Ohio BWC does not cover all employees, including 

self-employed workers and many contingent workers (Wurzelbacher et al., 2016), but WC 

data still represents most workers, depending on the state (Murphy et al., 2021).

A notable limitation of this study is the inability to estimate non-WC claims. The WC 

claims analyzed in this study do not include any disapproved claims, any injuries that were 

not reported by workers, and claims from self-insured employers, which represent about 

one-third of Ohio workers. A recent study suggests that over a third of work-related injury 

claims may be billed to non-WC payers, such as other governmental programs or private 

insurance (Sears et al., 2017). Filing differences may vary by race/ethnicity and other factors 

associated with health inequities in the worker populations. Moreover, workers may not file 

a claim for WC because of fear of retaliation from employers or lack of understanding of the 

WC system (Azaroff et al., 2002).
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4.4. Practical applications

Despite the limitations, it’s important to note the contribution of our results to understanding 

STF injuries within the construction industry. Prevention activities should continue to focus 

on the top contributing factors and the highest risk subsectors. The rate of both STWOF 

and FSL LT claims increased with the size of the construction firm. Conversely, the highest 

rate of FLL LT claims was for the smallest firms (10 or fewer workers), with the rate of 

FLL decreasing as construction firms became larger. The high rates of FLL claims among 

small firms may in part be due to a lack of dedicated safety staff or adequate fall prevention 

equipment. One study points to the balance that small construction business owners face 

between worker safety and survival of their business (Cunningham & Jacobson, 2018). 

In comparison, larger employers may have more resources to devote to fall prevention 

systems. There are likely also differences in reporting between larger and smaller firms that 

impact the data presented in this work. Future studies exploring the relationship between 

different types of STF injuries among firms with the smallest number of employees, and 

the differences in rates by establishment size, may be helpful in better focusing prevention 

efforts.

Forward progress can be made if research continues to assess the efficacy of interventions 

to reduce STFs among construction workers. OHBWC provides funding to eligible Ohio 

businesses to purchase safety equipment each year. A recent review of this grant program 

by Lowe et al. (2020), has shown that the OHBWC safety grants program led to safer work 

environments and documented savings from improved productivity and reductions in cost 

and absenteeism among construction businesses (OHBWC, 2022, p 42).

In addition to the safety intervention grants, OHBWC also promotes an annual safety stand-

down to prevent falls (OHBWC, 2022, p 46) as part of the National Stand-down to prevent 

falls in May each year, led by OSHA in partnership with NIOSH and CPWR (Bunting 

et al., 2017; OSHA, 2015; NIOSH, 2015; NIOSH, 2022c). During this time, OHBWC 

provides additional resources to employers to promote safety and fall prevention. Each year, 

the collaborative campaign focuses on specific factors that contribute to falls (Bunting et 

al., 2017; NIOSH, 2015). According to NIOSH Director John Howard, M.D.: “Employers 

can set aside time on the job to reinforce the knowledge, training and resources that are 

available for creating safer workplaces and preventing fatalities and injuries related to falls” 

(NIOSH, 2022c). A wealth of research evidence-based communication products and other 

resources are already available on many topics related to falls, such as preventing FLLs 

involving vehicles and FSLs involving surface contamination. CPWR provides accessible 

resources on their website, https://www.stop-constructionfalls.com to businesses of all sizes 

and industries. Efforts to assess the efficacy of these types of interventions will be important 

to prevention of injuries and fatalities from all types of falls in the construction industry.
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Fig. 1. 
Study Inclusion for construction industry workers’ compensation injury claims due to slips, 

trips, and falls—Ohio, 2010–2017.
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Fig. 2. 
Rates of construction industry workers’ compensation injury claims involving a slip, trip, or 

fall (STF), by claim type, Ohio—2010–2017.
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Fig. 3. 
Rates of construction industry workers’ compensation injury claims by type of slip, trip, or 

fall (STF) for lost-time claims (a) and medical-only claims (b), Ohio—2010–2017.

Socias-Morales et al. Page 19

J Safety Res. Author manuscript; available in PMC 2024 January 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 20

Ta
b

le
 1

N
um

be
r 

an
d 

pe
rc

en
ta

ge
 o

f 
co

ns
tr

uc
tio

n 
in

du
st

ry
 w

or
ke

rs
’ 

co
m

pe
ns

at
io

n 
cl

ai
m

s 
in

vo
lv

in
g 

a 
sl

ip
 o

r 
tr

ip
 w

ith
ou

t a
 f

al
l (

ST
W

O
F)

 b
y 

cl
ai

m
 ty

pe
, s

ex
, a

ge
 

gr
ou

p,
 c

on
tr

ib
ut

in
g 

fa
ct

or
s,

 a
nd

 o
cc

up
at

io
n,

 O
hi

o—
20

10
-2

01
7.

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
M

ed
ic

al
-o

nl
y

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y
cl

ai
m

s

N
%

N
%

N
%

Se
x

 
M

al
e

49
3

96
.7

10
61

93
.8

15
54

94
.7

 
Fe

m
al

e
15

2.
9

61
5.

4
76

4.
6

 
U

nk
no

w
n

2
0.

4
9

0.
8

11
0.

7

A
ge

 g
ro

up
 (

in
 y

ea
rs

)

 
≤1

9
5

1.
0

17
1.

5
22

1.
3

 
20

–2
4

18
3.

5
92

8.
1

11
0

6.
7

 
25

–3
4

82
16

.1
27

7
24

.5
35

9
21

.9

 
35

–4
4

14
1

27
.6

27
3

24
.1

41
4

25
.2

 
45

–5
4

15
4

30
.2

26
6

23
.5

42
0

25
.6

 
55

–6
4

10
2

20
.0

18
9

16
.7

29
1

17
.7

 
65

 a
nd

 o
ve

r
8

1.
6

17
1.

5
25

1.
5

C
on

tr
ib

ut
in

g 
fa

ct
or

sa
,b

 
T

ri
pp

in
g 

or
 s

lip
pi

ng
 h

az
ar

ds
10

1
19

.8
24

1
21

.3
34

2
20

.8

 
Fl

oo
r 

ir
re

gu
la

ri
tie

s
86

16
.9

20
6

18
.2

29
2

17
.8

 
Ic

e 
or

 s
no

w
90

17
.6

19
3

17
.1

28
3

17
.2

 
U

nk
no

w
n

68
13

.3
12

5
11

.1
19

3
11

.8

 
So

lid
 c

on
ta

m
in

an
ts

41
8.

0
65

5.
7

10
6

6.
5

 
St

ai
rs

 o
r 

st
ep

s
24

4.
7

56
5.

0
80

4.
9

 
L

iq
ui

d 
co

nt
am

in
an

ts
15

2.
9

55
4.

9
70

4.
3

 
L

ad
de

r
23

4.
5

38
3.

4
61

3.
7

 
M

ac
hi

ne
ry

20
3.

9
34

3.
0

54
3.

3

 
V

eh
ic

le
15

2.
9

39
3.

4
54

3.
3

 
R

oo
f

12
2.

4
36

3.
2

48
2.

9

 
A

ll 
ot

he
r

9
1.

8
19

1.
7

28
1.

7

 
In

ju
re

d 
w

or
ke

r
3

0.
6

10
0.

9
13

0.
8

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 21

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
M

ed
ic

al
-o

nl
y

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y
cl

ai
m

s

N
%

N
%

N
%

 
Sc

af
fo

ld
3

0.
6

10
0.

9
13

0.
8

 
C

ei
lin

gs
 a

nd
 w

al
ls

0
-

4
0.

4
4

0.
2

L
ea

di
ng

 o
cc

up
at

io
ns

 (
To

p 
10

)a
,c

 
47

-2
06

0-
C

on
st

ru
ct

io
n 

L
ab

or
er

s
79

15
.5

16
1

14
.2

24
0

14
.6

 
47

-2
03

0-
C

ar
pe

nt
er

s
41

8.
0

68
6.

0
10

9
6.

6

 
47

-2
15

0-
Pi

pe
la

ye
rs

, P
lu

m
be

rs
, P

ip
ef

itt
er

s,
 a

nd
 S

te
am

fi
tte

rs
39

7.
6

70
6.

2
10

9
6.

6

 
47

-1
01

0-
Fi

rs
t-

L
in

e 
Su

pe
rv

is
or

s 
of

 C
on

st
ru

ct
io

n 
T

ra
de

s 
an

d 
E

xt
ra

ct
io

n 
W

or
ke

rs
37

7.
3

65
5.

7
10

2
6.

2

 
47

-2
11

0-
E

le
ct

ri
ci

an
s

35
6.

9
65

5.
7

10
0

6.
1

 
53

-7
06

0-
L

ab
or

er
s 

an
d 

M
at

er
ia

l M
ov

er
s,

 H
an

dl
er

s
21

4.
1

73
6.

5
94

5.
7

 
49

-9
02

0-
H

ea
tin

g,
 A

ir
 C

on
di

tio
ni

ng
, a

nd
 R

ef
ri

ge
ra

tio
n 

M
ec

ha
ni

cs
 a

nd
 I

ns
ta

lle
rs

24
4.

7
59

5.
2

83
5.

1

 
11

-9
02

0-
C

on
st

ru
ct

io
n 

M
an

ag
er

s
10

2.
0

43
3.

8
53

3.
2

 
49

-9
07

0-
M

ai
nt

en
an

ce
 a

nd
 R

ep
ai

r 
W

or
ke

rs
, G

en
er

al
22

4.
3

31
2.

7
53

3.
2

 
47

-2
07

0-
C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t O

pe
ra

to
rs

18
3.

5
28

2.
5

46
2.

8

To
ta

l
51

0
10

0
11

31
10

0
16

41
10

0

A
bb

re
vi

at
io

n,
 N

E
C

 =
 N

ot
 e

ls
ew

he
re

 c
la

ss
if

ie
d.

a C
on

tr
ib

ut
in

g 
fa

ct
or

s 
an

d 
oc

cu
pa

tio
ns

 w
er

e 
id

en
tif

ie
d 

ba
se

d 
on

 th
e 

nu
m

be
r 

of
 to

ta
l i

nj
ur

y 
cl

ai
m

s 
on

ly
.

b In
ju

re
d 

w
or

ke
r 

=
 I

nc
lu

de
s 

bo
di

ly
 c

on
di

tio
ns

 a
nd

 s
el

f-
in

du
ce

d 
bo

di
ly

 m
ot

io
n 

in
ju

ri
es

; T
ri

pp
in

g 
ha

za
rd

s 
=

 I
nc

lu
de

s 
pl

an
k,

 p
ly

w
oo

d,
 w

ir
e,

 h
os

e,
 to

ol
s,

 c
ar

pe
t, 

ro
ck

, c
on

cr
et

e,
 a

nd
 o

th
er

 o
bj

ec
ts

; F
lo

or
 o

r 
gr

ou
nd

 ir
re

gu
la

ri
tie

s 
=

 u
ne

ve
n 

gr
ou

nd
, h

ol
e,

 c
ra

ck
s,

 tr
en

ch
, a

nd
 o

th
er

 ir
re

gu
la

ri
tie

s;
 W

ea
th

er
 c

on
di

tio
ns

 =
 I

ce
, s

no
w

, w
in

d,
 a

nd
 r

ai
n;

 C
on

ta
m

in
an

ts
 =

 M
ud

, g
re

as
e,

 w
et

 s
ur

fa
ce

, o
il,

 g
ra

ve
l, 

di
rt

, a
nd

 o
th

er
 

co
nt

am
in

an
ts

.

c T
he

 2
01

0 
St

an
da

rd
 O

cc
up

at
io

na
l C

la
ss

if
ic

at
io

n 
sy

st
em

 w
as

 u
se

d 
to

 a
ss

ig
n 

co
de

s 
to

 te
xt

 e
nt

ry
 o

cc
up

at
io

ns
 a

t a
 b

ro
ad

 le
ve

l (
5-

di
gi

t)
 f

ro
m

 a
 c

om
bi

na
tio

n 
of

 N
IO

C
C

S 
an

d 
m

an
ua

l r
ev

ie
w

 f
ro

m
 a

 tr
ai

ne
d 

co
de

r.

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 22

Ta
b

le
 2

N
um

be
r 

an
d 

pe
rc

en
ta

ge
 o

f 
co

ns
tr

uc
tio

n 
in

du
st

ry
 w

or
ke

rs
’ 

co
m

pe
ns

at
io

n 
cl

ai
m

s 
in

vo
lv

in
g 

a 
fa

ll 
on

 th
e 

sa
m

e 
le

ve
l (

FS
L

) 
by

 c
la

im
 ty

pe
, s

ex
, a

ge
 g

ro
up

, 

co
nt

ri
bu

tin
g 

fa
ct

or
s,

 a
nd

 o
cc

up
at

io
n,

 O
hi

o—
20

10
-2

01
7.

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
M

ed
ic

al
-o

nl
y

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y
cl

ai
m

s

N
%

N
%

N
%

Se
x

 
M

al
e

79
7

93
.3

17
11

90
.6

25
08

91
.5

 
Fe

m
al

e
54

6.
3

15
8

8.
4

21
2

7.
7

 
U

nk
no

w
n

3
0.

4
19

1.
0

22
0.

8

A
ge

 g
ro

up
 (

in
 y

ea
rs

)

 
≤1

9
7

0.
8

34
1.

8
41

1.
5

 
20

–2
4

41
4.

8
14

9
7.

9
19

0
6.

9

 
25

–3
4

11
3

13
.2

38
4

20
.3

49
7

18
.1

 
35

–4
4

20
7

24
.2

40
5

21
.5

61
2

22
.3

 
45

–5
4

27
4

32
.1

48
3

25
.6

75
7

27
.6

 
55

–6
4

18
5

21
.7

37
2

19
.7

55
7

20
.3

 
65

 a
nd

 o
ve

r
27

3.
2

60
3.

2
87

3.
2

 
U

nk
no

w
n

0
-

1
0.

1
1

<0
.1

C
on

tr
ib

ut
in

g 
fa

ct
or

sa
,b

 
Fl

oo
r 

ir
re

gu
la

ri
tie

s
24

9
29

.2
75

8
40

.1
10

07
36

.7

 
T

ri
pp

in
g 

or
 s

lip
pi

ng
 h

az
ar

ds
18

7
21

.9
39

0
20

.7
57

7
21

.0

 
Ic

e 
or

 s
no

w
13

5
15

.8
20

9
11

.1
34

4
12

.5

 
U

nk
no

w
n

11
2

13
.1

22
7

12
.0

33
9

12
.4

 
R

oo
f

25
2.

9
64

3.
4

89
3.

2

 
A

ll 
ot

he
r

27
3.

2
34

1.
8

61
2.

2

 
So

lid
 c

on
ta

m
in

an
ts

28
3.

3
30

1.
6

58
2.

1

 
M

ac
hi

ne
ry

18
2.

1
38

2.
0

56
2.

0

 
St

ai
rs

 o
r 

st
ep

s
17

2.
0

36
1.

9
53

1.
9

 
V

eh
ic

le
18

2.
1

33
1.

7
51

1.
9

 
L

iq
ui

d 
co

nt
am

in
an

ts
19

2.
2

26
1.

4
45

1.
6

 
Sc

af
fo

ld
6

0.
7

21
1.

1
27

1.
0

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 23

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
M

ed
ic

al
-o

nl
y

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y
cl

ai
m

s

N
%

N
%

N
%

 
L

ad
de

r
8

0.
9

8
0.

4
16

0.
6

 
C

ei
lin

gs
 a

nd
 w

al
ls

3
0.

4
10

0.
5

13
0.

5

 
In

ju
re

d 
w

or
ke

r
2

0.
2

4
0.

2
6

0.
2

L
ea

di
ng

 o
cc

up
at

io
ns

 (
To

p 
10

)a
,c

 
47

-2
06

0-
C

on
st

ru
ct

io
n 

L
ab

or
er

s
13

0
15

.2
25

6
13

.6
38

6
14

.1

 
47

-2
15

0-
Pi

pe
la

ye
rs

, P
lu

m
be

rs
, P

ip
ef

itt
er

s,
 a

nd
 S

te
am

fi
tte

rs
78

9.
1

11
7

6.
2

19
5

7.
1

 
47

-2
11

0-
E

le
ct

ri
ci

an
s

59
6.

9
13

0
6.

9
18

9
6.

9

 
53

-7
06

0-
L

ab
or

er
s 

an
d 

M
at

er
ia

l M
ov

er
s,

 H
an

dl
er

s
52

6.
1

12
6

6.
7

17
8

6.
5

 
47

-1
01

0-
Fi

rs
t-

L
in

e 
Su

pe
rv

is
or

s 
of

 C
on

st
ru

ct
io

n 
T

ra
de

s 
an

d 
E

xt
ra

ct
io

n 
W

or
ke

rs
55

6.
4

10
8

5.
7

16
3

5.
9

 
47

-2
03

0-
C

ar
pe

nt
er

s
58

6.
8

10
3

5.
5

16
1

5.
9

 
11

-9
02

0-
C

on
st

ru
ct

io
n 

M
an

ag
er

s
19

2.
2

82
4.

3
10

1
3.

7

 
49

-9
02

0-
H

ea
tin

g,
 A

ir
 C

on
di

tio
ni

ng
, a

nd
 R

ef
ri

ge
ra

tio
n 

M
ec

ha
ni

cs
 a

nd
 I

ns
ta

lle
rs

34
4.

0
65

3.
4

99
3.

6

 
53

-3
03

0-
D

ri
ve

r/
Sa

le
s 

W
or

ke
rs

 a
nd

 T
ru

ck
 D

ri
ve

rs
26

3.
0

46
2.

4
72

2.
6

 
47

-2
07

0-
C

on
st

ru
ct

io
n 

E
qu

ip
m

en
t O

pe
ra

to
rs

29
3.

4
36

1.
9

65
2.

4

To
ta

l
85

4
10

0
18

88
10

0
27

42
10

0

A
bb

re
vi

at
io

n,
 N

E
C

 =
 N

ot
 e

ls
ew

he
re

 c
la

ss
if

ie
d.

a C
on

tr
ib

ut
in

g 
fa

ct
or

s,
 a

nd
 o

cc
up

at
io

ns
 w

er
e 

id
en

tif
ie

d 
ba

se
d 

on
 th

e 
nu

m
be

r 
of

 to
ta

l i
nj

ur
y 

cl
ai

m
s 

on
ly

.

b In
ju

re
d 

w
or

ke
r 

=
 F

lo
or

 o
r 

gr
ou

nd
 ir

re
gu

la
ri

tie
s 

=
 u

ne
ve

n 
gr

ou
nd

, h
ol

e,
 c

ra
ck

s,
 tr

en
ch

, a
nd

 o
th

er
 ir

re
gu

la
ri

tie
s;

 T
ri

pp
in

g 
ha

za
rd

s 
=

 I
nc

lu
de

s 
pl

an
k,

 p
ly

w
oo

d,
 w

ir
e,

 h
os

e,
 to

ol
s,

 c
ar

pe
t, 

ro
ck

, c
on

cr
et

e,
 a

nd
 

ot
he

r 
ob

je
ct

s;
 W

ea
th

er
 c

on
di

tio
ns

 =
 I

ce
, s

no
w

, w
in

d,
 a

nd
 r

ai
n;

 C
on

ta
m

in
an

ts
 =

 M
ud

, g
re

as
e,

 w
et

 s
ur

fa
ce

, o
il,

 g
ra

ve
l, 

di
rt

, a
nd

 o
th

er
 c

on
ta

m
in

an
ts

.

c T
he

 2
01

0 
St

an
da

rd
 O

cc
up

at
io

na
l C

la
ss

if
ic

at
io

n 
sy

st
em

 w
as

 u
se

d 
to

 a
ss

ig
n 

co
de

s 
to

 te
xt

 e
nt

ry
 o

cc
up

at
io

ns
 a

t a
 b

ro
ad

 le
ve

l (
5-

di
gi

t)
 f

ro
m

 a
 c

om
bi

na
tio

n 
of

 N
IO

C
C

S 
an

d 
m

an
ua

l r
ev

ie
w

 f
ro

m
 a

 tr
ai

ne
d 

co
de

r.

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 24

Ta
b

le
 3

N
um

be
r 

an
d 

pe
rc

en
ta

ge
 o

f 
co

ns
tr

uc
tio

n 
in

du
st

ry
 w

or
ke

rs
’ 

co
m

pe
ns

at
io

n 
cl

ai
m

s 
in

vo
lv

in
g 

a 
fa

ll 
to

 a
 lo

w
er

 le
ve

l (
FL

L
) 

by
 c

la
im

 ty
pe

, s
ex

, a
ge

 g
ro

up
, 

co
nt

ri
bu

tin
g 

fa
ct

or
s,

 a
nd

 o
cc

up
at

io
n,

 O
hi

o—
20

10
-2

01
7.

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
M

ed
ic

al
-o

nl
y

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y
cl

ai
m

s

N
%

N
%

N
%

Se
x

 
M

al
e

22
05

96
.8

25
05

95
.9

47
10

96
.4

 
Fe

m
al

e
53

2.
3

78
3.

0
13

1
2.

7

 
U

nk
no

w
n

19
0.

8
28

1.
1

47
1.

0

A
ge

 g
ro

up
 (

in
 y

ea
rs

)

 
<

19
42

1.
8

65
2.

5
10

7
2.

2

 
20

–2
4

15
6

6.
9

24
9

9.
5

40
5

8.
3

 
25

–3
4

42
9

18
.8

62
6

24
.0

10
55

21
.6

 
35

–4
4

58
4

25
.6

61
4

23
.5

11
98

24
.5

 
45

–5
4

63
1

27
.7

64
5

24
.7

12
76

26
.1

 
55

–6
4

38
2

16
.8

36
7

14
.1

74
9

15
.3

 
65

 a
nd

 o
ve

r
52

2.
3

42
1.

6
94

1.
9

 
U

nk
no

w
n

1
<

0.
1

3
0.

1
4

0.
1

C
on

tr
ib

ut
in

g 
fa

ct
or

sa
,b

 
L

ad
de

r
90

3
39

.7
94

4
36

.2
18

47
37

.8

 
V

eh
ic

le
20

7
9.

1
34

4
13

.2
55

1
11

.3

 
St

ai
rs

 o
r 

st
ep

s
13

9
6.

1
25

4
9.

7
39

3
8.

0

 
Fl

oo
r 

ir
re

gu
la

ri
tie

s
15

2
6.

7
22

2
8.

5
37

4
7.

7

 
T

ri
pp

in
g 

or
 s

lip
pi

ng
 h

az
ar

ds
16

2
7.

1
18

7
7.

2
34

9
7.

1

 
Sc

af
fo

ld
18

1
7.

9
15

8
6.

1
33

9
6.

9

 
R

oo
f

21
4

9.
4

98
3.

8
31

2
6.

4

 
M

ac
hi

ne
ry

10
4

4.
6

14
5

5.
6

24
9

5.
1

 
C

ei
lin

gs
 a

nd
 w

al
ls

51
2.

2
92

3.
5

14
3

2.
9

 
A

ll 
ot

he
r

63
2.

8
64

2.
5

12
7

2.
6

 
U

nk
no

w
n

61
2.

7
47

1.
8

10
8

2.
2

 
St

ilt
s

16
0.

7
26

1.
0

42
0.

9

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 25

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
M

ed
ic

al
-o

nl
y

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y
cl

ai
m

s

N
%

N
%

N
%

 
Ic

e 
or

 s
no

w
17

0.
7

10
0.

4
27

0.
6

 
So

lid
 c

on
ta

m
in

an
ts

3
0.

1
12

0.
5

15
0.

3

 
L

iq
ui

d 
co

nt
am

in
an

ts
3

0.
1

8
0.

3
11

0.
2

 
In

ju
re

d 
w

or
ke

r
1

-
0

-
1

0.
0

L
ea

di
ng

 o
cc

up
at

io
ns

 (
To

p 
10

)a
,c

 
47

-2
06

0-
C

on
st

ru
ct

io
n 

L
ab

or
er

s
28

5
12

.5
33

3
12

.8
61

8
12

.6

 
47

-2
11

0-
E

le
ct

ri
ci

an
s

19
1

8.
4

24
1

9.
2

43
2

8.
8

 
47

-2
03

0-
C

ar
pe

nt
er

s
23

0
10

.1
17

9
6.

9
40

9
8.

4

 
53

-7
06

0-
L

ab
or

er
s 

an
d 

M
at

er
ia

l M
ov

er
s,

 H
an

dl
er

s
14

9
6.

5
16

0
6.

1
30

9
6.

3

 
47

-2
15

0-
Pi

pe
la

ye
rs

, P
lu

m
be

rs
, P

ip
ef

itt
er

s,
 a

nd
 S

te
am

fi
tte

rs
11

6
5.

1
14

3
5.

5
25

9
5.

3

 
47

-1
01

0-
Fi

rs
t-

L
in

e 
Su

pe
rv

is
or

s 
of

 C
on

st
ru

ct
io

n 
T

ra
de

s 
an

d 
E

xt
ra

ct
io

n 
W

or
ke

rs
98

4.
3

13
6

5.
2

23
4

4.
8

 
49

-9
02

0-
H

ea
tin

g,
 A

ir
 C

on
di

tio
ni

ng
, a

nd
 R

ef
ri

ge
ra

tio
n 

M
ec

ha
ni

cs
 a

nd
 I

ns
ta

lle
rs

10
1

4.
4

11
0

4.
2

21
1

4.
3

 
47

-2
18

0-
R

oo
fe

rs
12

0
5.

3
75

2.
9

19
5

4.
0

 
49

-9
07

0-
M

ai
nt

en
an

ce
 a

nd
 R

ep
ai

r 
W

or
ke

rs
, G

en
er

al
67

2.
9

85
3.

3
15

2
3.

1

 
53

-3
03

0-
D

ri
ve

r/
Sa

le
s 

W
or

ke
rs

 a
nd

 T
ru

ck
 D

ri
ve

rs
73

3.
2

74
2.

8
14

7
3.

0

To
ta

l
22

77
10

0
26

11
10

0
48

88
10

0

A
bb

re
vi

at
io

n,
 N

E
C

 =
 N

ot
 e

ls
ew

he
re

 c
la

ss
if

ie
d.

a C
on

tr
ib

ut
in

g 
fa

ct
or

s,
 a

nd
 o

cc
up

at
io

ns
 w

er
e 

id
en

tif
ie

d 
ba

se
d 

on
 th

e 
nu

m
be

r 
of

 to
ta

l i
nj

ur
y 

cl
ai

m
s 

on
ly

.

b In
ju

re
d 

w
or

ke
r 

=
 T

ri
pp

in
g 

ha
za

rd
s 

=
 I

nc
lu

de
s 

pl
an

k,
 p

ly
w

oo
d,

 w
ir

e,
 h

os
e,

 to
ol

s,
 c

ar
pe

t, 
ro

ck
, c

on
cr

et
e,

 a
nd

 o
th

er
 o

bj
ec

ts
; F

lo
or

 o
r 

gr
ou

nd
 ir

re
gu

la
ri

tie
s 

=
 u

ne
ve

n 
gr

ou
nd

, h
ol

e,
 c

ra
ck

s,
 tr

en
ch

, a
nd

 o
th

er
 

ir
re

gu
la

ri
tie

s.

c T
he

 2
01

0 
St

an
da

rd
 O

cc
up

at
io

na
l C

la
ss

if
ic

at
io

n 
sy

st
em

 w
as

 u
se

d 
to

 a
ss

ig
n 

co
de

s 
to

 te
xt

 e
nt

ry
 o

cc
up

at
io

ns
 a

t a
 b

ro
ad

 le
ve

l (
5-

di
gi

t)
 f

ro
m

 a
 c

om
bi

na
tio

n 
of

 N
IO

C
C

S 
an

d 
m

an
ua

l r
ev

ie
w

 f
ro

m
 a

 tr
ai

ne
d 

co
de

r.

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 26

Ta
b

le
 4

N
um

be
r 

an
d 

ra
te

a  
of

 c
on

st
ru

ct
io

n 
in

du
st

ry
 w

or
ke

rs
’ 

co
m

pe
ns

at
io

n 
cl

ai
m

s 
in

vo
lv

in
g 

a 
fa

ll,
 b

y 
ty

pe
 o

f 
ST

F,
 O

hi
o—

20
10

–2
01

7.

Sl
ip

s 
or

 t
ri

ps
 w

it
ho

ut
 a

 f
al

l
F

al
ls

 o
n 

th
e 

sa
m

e 
le

ve
l

F
al

ls
 t

o 
a 

lo
w

er
 le

ve
l

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
To

ta
l i

nj
ur

y 
cl

ai
m

s
L

os
t-

ti
m

e 
in

ju
ry

cl
ai

m
s

To
ta

l i
nj

ur
y 

cl
ai

m
s

L
os

t-
ti

m
e 

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y 
cl

ai
m

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

E
st

ab
lis

hm
en

t 
si

ze
 

(e
st

im
at

ed
)

 
>

0 
to

 1
0 

FT
E

s
11

1 
(2

1.
8)

3.
2

31
2 

(1
9.

0)
8.

9
20

3 
(2

3.
8)

5.
7

57
9 

(2
1.

1)
16

.1
87

2 
(3

8.
3)

24
.4

15
47

 (
31

.6
)

43
.4

 
>

10
 to

 <
50

 F
T

E
s

21
9 

(4
2.

9)
4.

2
67

1 
(4

0.
9)

12
.7

35
7 

(4
1.

8)
6.

8
1,

10
8 

(4
0.

4)
21

.0
87

4 
(3

8.
4)

16
.6

19
35

 (
39

.6
)

36
.6

 
>

=
50

 to
 <

10
0 

FT
E

s
88

 (
17

.3
)

4.
7

32
5 

(1
9.

8)
17

.6
14

3 
(1

6.
7)

7.
8

48
6 

(1
7.

7)
26

.3
28

3 
(1

2.
4)

15
.4

69
6 

(1
4.

2)
37

.8

 
>

=
10

0 
to

 <
25

0 
FT

E
s

59
 (

11
.6

)
4.

0
24

1 
(1

4.
7)

15
.8

10
7 

(1
2.

5)
6.

8
43

5 
(1

5.
9)

28
.7

18
6 

(8
.2

)
12

.5
52

6 
(1

0.
8)

35
.1

 
>

=
25

0 
to

 <
10

00
 F

T
E

s
30

 (
5.

9)
7.

1
79

 (
4.

8)
18

.6
40

 (
4.

7)
9.

4
11

8 
(4

.3
)

27
.8

46
 (

2.
0)

10
.8

14
4 

(2
.9

)
33

.9

 
U

nk
no

w
n

3 
(0

.6
)

–
13

 (
0.

8)
–

4 
(0

.5
)

–
16

 (
0.

6)
–

16
 (

0.
7)

–
40

 (
0.

8)
–

In
du

st
ry

 g
ro

up
 (

fo
ur

-d
ig

it
 

N
A

IC
S)

 
23

61
 -

 R
es

id
en

tia
l 

B
ui

ld
in

g
41

 (
8.

0)
3.

4
14

6 
(8

.9
)

12
.4

75
 (

8.
8)

6.
5

23
4 

(8
.5

)
20

.0
27

2 
(1

1.
9)

23
.4

52
3 

(1
0.

7)
44

.8

 
23

62
 -

 N
on

re
si

de
nt

ia
l 

B
ui

ld
in

g
61

 (
12

.0
)

4.
2

19
9 

(1
2.

1)
13

.2
10

5 
(1

2.
3)

6.
8

34
4 

(1
2.

5)
22

.4
19

6 
(8

.6
)

13
.3

44
0 

(9
.0

)
29

.6

 
23

71
 -

 U
til

ity
 S

ys
te

m
56

 (
11

.0
)

5.
7

15
3 

(9
.3

)
15

.5
77

 (
9.

0)
7.

8
20

4 
(7

.4
)

20
.8

11
3 

(5
.0

)
11

.4
25

5 
(5

.2
)

25
.6

 
23

72
 -

 L
an

d 
Su

bd
iv

is
io

n
1 

(0
.2

)
2.

4
2 

(0
.1

)
4.

7
0 

(-
)

–
2 

(0
.1

)
4.

7
2 

(0
.1

)
4.

7
5 

(0
.1

)
11

.9

 
23

73
 -

 H
ig

hw
ay

, S
tr

ee
t, 

an
d 

B
ri

dg
e

17
 (

3.
3)

3.
6

80
 (

4.
9)

16
.5

37
 (

4.
3)

7.
1

13
5 

(4
.9

)
27

.2
65

 (
2.

9)
12

.7
17

7 
(3

.6
)

35
.5

 
23

79
 -

 O
th

er
 H

ea
vy

 a
nd

 
C

iv
il 

E
ng

in
ee

ri
ng

5 
(1

.0
)

3.
8

12
 (

0.
7)

9.
2

5 
(0

.6
)

3.
8

23
 (

0.
8)

17
.7

13
 (

0.
6)

10
.0

35
 (

0.
7)

26
.9

 
23

81
 -

 F
ou

nd
at

io
n,

 
St

ru
ct

ur
e,

 a
nd

 B
ui

ld
in

g 
E

xt
er

io
r 

C
on

tr
ac

to
rs

64
 (

12
.5

)
4.

0
22

0 
(1

3.
4)

13
.7

13
6 

(1
5.

9)
8.

5
39

1 
(1

4.
3)

24
.4

45
2 

(1
9.

9)
28

.0
83

9 
(1

7.
2)

52
.2

 
23

82
 -

 B
ui

ld
in

g 
E

qu
ip

m
en

t C
on

tr
ac

to
rs

16
1 

(3
1.

6)
3.

8
56

5 
(3

4.
4)

13
.3

26
6 

(3
1.

1)
6.

3
94

5 
(3

4.
5)

22
.4

70
2 

(3
0.

8)
16

.7
17

01
 (

34
.8

)
40

.2

 
23

83
 -

 B
ui

ld
in

g 
Fi

ni
sh

in
g 

C
on

tr
ac

to
rs

41
 (

8.
0)

3.
2

11
5 

(7
.0

)
9.

2
87

 (
10

.2
)

6.
9

23
7 

(8
.6

)
18

.8
28

9 
(1

2.
7)

22
.7

56
9 

(1
1.

6)
44

.9

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 27

Sl
ip

s 
or

 t
ri

ps
 w

it
ho

ut
 a

 f
al

l
F

al
ls

 o
n 

th
e 

sa
m

e 
le

ve
l

F
al

ls
 t

o 
a 

lo
w

er
 le

ve
l

L
os

t-
ti

m
e 

in
ju

ry
cl

ai
m

s
To

ta
l i

nj
ur

y 
cl

ai
m

s
L

os
t-

ti
m

e 
in

ju
ry

cl
ai

m
s

To
ta

l i
nj

ur
y 

cl
ai

m
s

L
os

t-
ti

m
e 

in
ju

ry
 c

la
im

s
To

ta
l i

nj
ur

y 
cl

ai
m

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

N
 (

%
)

R
at

e 
pe

r
10

,0
00

 
F

T
E

s

 
23

89
 -

 O
th

er
 S

pe
ci

al
ty

 
T

ra
de

 C
on

tr
ac

to
rs

63
 (

12
.4

)
4.

9
14

9 
(9

.1
)

11
.6

66
 (

7.
7)

5.
1

22
7 

(8
.3

)
17

.5
17

3 
(7

.6
)

13
.5

34
4 

(7
.0

)
26

.7

To
ta

l
51

0 
(1

00
)

4.
0

16
41

 (
10

0)
12

.9
85

4 
(1

00
)

6.
7

2,
74

2 
(1

00
)

21
.5

2,
27

7 
(1

00
)

17
.9

4,
88

8 
(1

00
)

38
.4

a R
at

es
 a

re
 c

al
cu

la
te

d 
fo

r 
th

e 
m

aj
or

ity
 o

f 
al

lo
w

ed
 c

la
im

s 
th

at
 h

ad
 r

el
ia

bl
e 

em
pl

oy
ee

 c
ou

nt
s 

fo
r 

th
e 

co
rr

es
po

nd
in

g 
po

lic
y-

ye
ar

 (
15

8 
of

 9
,5

17
 c

la
im

s 
w

er
e 

no
t i

nc
lu

de
d 

in
 th

e 
ra

te
 c

al
cu

la
tio

n)
. A

bb
re

vi
at

io
ns

: 
FT

E
 =

 F
ul

l-
tim

e 
eq

ui
va

le
nt

 w
or

ke
r, 

de
fi

ne
d 

as
 2

,0
00

 h
ou

rs
 w

or
ke

d 
an

nu
al

ly
, N

A
IC

S 
=

 N
or

th
 A

m
er

ic
an

 I
nd

us
tr

y 
C

la
ss

if
ic

at
io

n 
Sy

st
em

.

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 28

Ta
b

le
 5

N
um

be
r 

an
d 

pe
rc

en
ta

ge
 o

f 
in

ju
re

d 
w

or
ke

r 
cl

in
ic

al
 d

ia
gn

os
is

 g
ro

up
s 

fo
r 

th
e 

co
ns

tr
uc

tio
n 

in
du

st
ry

 b
y 

cl
ai

m
 ty

pe
 a

nd
 S

T
F 

ty
pe

, O
hi

o 
—

 2
01

0–
20

17
.

D
is

ti
nc

t 
cl

in
ic

al
 d

ia
gn

os
is

gr
ou

ps
(N

 =
 1

8,
67

4)
a

D
is

tr
ib

ut
io

n 
of

 lo
st

-t
im

e 
cl

in
ic

al
 d

ia
gn

os
is

 g
ro

up
s

(N
 =

 9
,8

42
) 

by
 S

T
F

 t
yp

e

L
os

t 
ti

m
e

(5
2.

7%
)

M
ed

ic
al

-o
nl

y
(4

7.
3%

)
Sl

ip
 o

r 
tr

ip
w

it
ho

ut
 a

fa
ll 

(1
0.

0%
)

F
al

ls
 o

n 
th

e
sa

m
e 

le
ve

l
(2

0.
0%

)

F
al

ls
 t

o 
a

lo
w

er
 le

ve
l

(6
7.

1%
)

A
ll 

ot
he

r
(2

.8
%

)

C
lin

ic
al

 D
ia

gn
os

is
 G

ro
up

sb
N

%
N

%
N

%
N

%
N

%
N

%

Sp
ra

in
3,

19
3

32
.4

3,
62

7
41

.1
54

7
55

.5
76

2
38

.6
1,

79
0

27
.1

94
33

.9

 
Sp

ra
in

s 
- l

ow
er

 e
xt

re
m

ity
 e

xc
ep

t k
ne

e
92

2
9.

4
1,

53
3

17
.4

22
0

22
.3

18
4

9.
3

47
1

7.
1

47
17

.0

 
Sp

ra
in

s 
- u

pp
er

 e
xt

re
m

ity
88

4
9.

0
97

4
11

.0
10

7
10

.9
27

9
14

.1
48

3
7.

3
15

5.
4

 
Sp

ra
in

s 
- b

ac
k

55
9

5.
7

73
2

8.
3

60
6.

1
13

1
6.

6
36

0
5.

4
8

2.
9

 
K

ne
e 

sp
ra

in
 o

r t
ea

r
44

7
4.

5
27

1
3.

1
13

8
14

.0
85

4.
3

20
4

3.
1

20
7.

2

 
Sp

ra
in

s 
- n

ec
k

30
0

3.
0

28
6

3.
2

18
1.

8
66

3.
3

21
4

3.
2

2
0.

7

 
Sp

ra
in

s 
- N

E
C

81
0.

8
10

2
1.

2
4

0.
4

17
0.

9
58

0.
9

2
0.

7

Fr
ac

tu
re

2,
00

3
20

.4
67

9
7.

7
92

9.
3

25
3

12
.8

1,
59

8
24

.2
60

21
.7

 
Fr

ac
tu

re
 - 

lo
w

er
 e

xt
re

m
ity

77
6

7.
9

15
2

1.
7

74
7.

5
11

2
5.

7
55

1
8.

3
39

14
.1

 
Fr

ac
tu

re
 - 

up
pe

r e
xt

re
m

ity
54

8
5.

6
31

4
3.

6
14

1.
4

90
4.

6
43

5
6.

6
9

3.
2

 
Fr

ac
tu

re
 - 

ne
ck

 a
nd

 tr
un

k
49

9
5.

1
16

1
1.

8
2

0.
2

38
1.

9
45

0
6.

8
9

3.
2

 
Fr

ac
tu

re
 - 

he
ad

10
7

1.
1

35
0.

4
-

-
7

0.
4

98
1.

5
2

0.
7

 
Fr

ac
tu

re
 - 

N
E

C
73

0.
7

17
0.

2
2

0.
2

6
0.

3
64

1.
0

1
0.

4

D
is

ea
se

s 
of

 m
us

cu
lo

sk
el

et
al

 a
nd

 c
on

ne
ct

iv
e 

tis
su

e
1,

36
4

13
.9

28
1

3.
2

17
8

18
.1

34
9

17
.7

80
0

12
.1

37
13

.4

 
So

ft
 ti

ss
ue

/e
nt

he
so

pa
th

y
54

1
5.

5
15

8
1.

8
72

7.
3

16
2

8.
2

29
1

4.
4

16
5.

8

 
D

is
ea

se
s 

of
 m

us
cu

lo
sk

el
et

al
 a

nd
 c

on
ne

ct
iv

e 
tis

su
e,

 N
E

C
36

9
3.

7
32

0.
4

48
4.

9
82

4.
2

22
7

3.
4

12
4.

3

 
D

is
c 

di
so

rd
er

s 
an

d 
sp

in
al

 s
te

no
si

s
23

2
2.

4
33

0.
4

26
2.

6
52

2.
6

15
1

2.
3

3
1.

1

 
Jo

in
t d

is
or

de
rs

, N
E

C
13

8
1.

4
38

0.
4

16
1.

6
34

1.
7

85
1.

3
3

1.
1

 
K

ne
e 

de
ra

ng
em

en
t

59
0.

6
18

0.
2

16
1.

6
13

0.
7

27
0.

4
3

1.
1

 
Sp

in
al

 o
st

eo
ar

th
ri

tis
23

0.
2

2
0.

0
-

-
6

0.
3

17
0.

3
-

-

 
C

on
ge

ni
ta

l a
bn

or
m

al
iti

es
, N

E
C

 a
nd

 p
er

in
at

al
 c

on
di

tio
ns

2
0.

0
-

-
-

-
-

-
2

0.
0

-
-

C
on

tu
si

on
 w

ith
 in

ta
ct

 s
ki

n 
su

rf
ac

e
1,

07
1

10
.9

2,
34

5
26

.6
70

7.
1

26
8

13
.6

71
5

10
.8

18
6.

5

Su
pe

rf
ic

ia
l i

nj
ur

y
32

8
3.

3
46

9
5.

3
7

0.
7

34
1.

7
28

6
4.

3
1

0.
4

J Safety Res. Author manuscript; available in PMC 2024 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Socias-Morales et al. Page 29

D
is

ti
nc

t 
cl

in
ic

al
 d

ia
gn

os
is

gr
ou

ps
(N

 =
 1

8,
67

4)
a

D
is

tr
ib

ut
io

n 
of

 lo
st

-t
im

e 
cl

in
ic

al
 d

ia
gn

os
is

 g
ro

up
s

(N
 =

 9
,8

42
) 

by
 S

T
F

 t
yp

e

L
os

t 
ti

m
e

(5
2.

7%
)

M
ed

ic
al

-o
nl

y
(4

7.
3%

)
Sl

ip
 o

r 
tr

ip
w

it
ho

ut
 a

fa
ll 

(1
0.

0%
)

F
al

ls
 o

n 
th

e
sa

m
e 

le
ve

l
(2

0.
0%

)

F
al

ls
 t

o 
a

lo
w

er
 le

ve
l

(6
7.

1%
)

A
ll 

ot
he

r
(2

.8
%

)

C
lin

ic
al

 D
ia

gn
os

is
 G

ro
up

sb
N

%
N

%
N

%
N

%
N

%
N

%

O
pe

n 
w

ou
nd

s 
N

E
C

32
5

3.
3

64
2

7.
3

14
1.

4
55

2.
8

25
3

3.
8

3
1.

1

D
is

lo
ca

tio
n

22
9

2.
3

90
1.

0
13

1.
3

51
2.

6
15

9
2.

4
6

2.
2

In
tr

ac
ra

ni
al

 in
ju

ry
20

0
2.

0
12

6
1.

4
2

0.
2

26
1.

3
17

0
2.

6
2

0.
7

M
en

ta
l, 

be
ha

vi
or

al
 a

nd
 n

eu
ro

de
ve

lo
pm

en
ta

l d
is

or
de

rs
 N

E
C

18
9

1.
9

-
-

15
1.

5
33

1.
7

13
1

2.
0

10
3.

6

In
te

rn
al

 o
r 

bl
oo

d 
ve

ss
el

 in
ju

ri
es

 N
E

C
15

8
1.

6
14

0.
2

2
0.

2
9

0.
5

14
5

2.
2

2
0.

7

D
is

ea
se

s 
of

 th
e 

ne
rv

ou
s 

sy
st

em
 a

nd
 s

en
se

 o
rg

an
s 

N
E

C
14

2
1.

4
7

0.
1

7
0.

7
25

1.
3

10
3

1.
6

7
2.

5

O
th

er
 a

nd
 u

ns
pe

ci
fi

ed
 e

ff
ec

ts
 o

f 
ex

te
rn

al
 c

au
se

 N
E

C
11

2
1.

1
13

8
1.

6
3

0.
3

18
0.

9
88

1.
3

3
1.

1

A
ll 

ot
he

r 
in

ju
ri

es
 a

nd
 il

ln
es

se
sc

49
9

5.
1

12
7

1.
4

34
3.

4
77

3.
9

35
6

5.
4

32
11

.6

M
is

si
ng

29
0.

3
16

0.
2

2
0.

2
13

0.
7

12
0.

2
2

0.
7

To
ta

l
9,

84
2

10
0

8,
83

2
10

0
98

6
10

0
1,

97
3

10
0

6,
60

6
10

0
27

7
10

0

A
bb

re
vi

at
io

n,
 N

E
C

 =
 N

ot
 e

ls
ew

he
re

 c
la

ss
if

ie
d.

a C
an

 in
cl

ud
e 

m
or

e 
th

an
 o

ne
 c

lin
ic

al
 d

ia
gn

os
is

 g
ro

up
 p

er
 c

la
im

.

b C
lin

ic
al

 d
ia

gn
os

is
 g

ro
up

s 
w

ith
 <

 1
%

 o
f 

al
l l

os
t-

tim
e 

cl
in

ic
al

 d
ia

gn
os

is
 g

ro
up

s 
w

er
e 

co
m

bi
ne

d 
in

to
 “

al
l o

th
er

 in
ju

ri
es

 a
nd

 il
ln

es
se

s”
 g

ro
up

s.
 D

ia
gn

os
is

 g
ro

up
s 

w
er

e 
or

de
re

d 
ba

se
d 

on
 th

e 
nu

m
be

r 
of

 lo
st

-t
im

e 
cl

in
ic

al
 d

ia
gn

os
is

 g
ro

up
s.

c “A
ll 

ot
he

r 
in

ju
ri

es
 a

nd
 il

ln
es

se
s”

 in
cl

ud
e 

D
is

ea
se

s 
of

 th
e 

ci
rc

ul
at

or
y 

sy
st

em
 N

E
C

; C
om

pl
ic

at
io

ns
 o

f 
su

rg
ic

al
 a

nd
 m

ed
ic

al
 c

ar
e 

N
E

C
; I

nj
ur

y 
to

 n
er

ve
s 

an
d 

sp
in

al
 c

or
d;

 C
el

lu
lit

is
 o

r 
ab

sc
es

s;
 D

is
ea

se
s 

of
 th

e 
re

sp
ir

at
or

y 
sy

st
em

 N
E

C
; C

ar
pa

l t
un

ne
l s

yn
dr

om
e;

 M
en

ta
l d

is
or

de
rs

 f
ro

m
 b

ra
in

 d
am

ag
e;

 S
ym

pt
om

s,
 s

ig
ns

, a
bn

or
m

al
 c

lin
ic

al
 o

r 
la

bo
ra

to
ry

 f
in

di
ng

s 
N

E
C

; D
is

ea
se

s 
of

 th
e 

di
ge

st
iv

e 
sy

st
em

s 
N

E
C

; D
is

ea
se

s 
of

 
th

e 
ge

ni
to

ur
in

ar
y 

sy
st

em
; D

is
ea

se
s 

of
 th

e 
sk

in
 a

nd
 s

ub
cu

ta
ne

ou
s 

tis
su

e 
N

E
C

; I
nf

ec
tio

us
 a

nd
 p

ar
as

iti
c 

di
se

as
es

; A
m

pu
ta

tio
n;

 H
er

ni
a;

 C
ru

sh
in

g 
in

ju
ry

; B
ur

n;
D

is
ea

se
s 

of
 th

e 
bl

oo
d 

an
d 

bl
oo

d-
fo

rm
in

g 
or

ga
ns

; 
Po

is
on

in
g 

an
d 

to
xi

c 
ef

fe
ct

s,
 m

ed
ic

al
 o

r 
no

n-
m

ed
ic

al
; A

cu
te

 m
yo

ca
rd

ia
l i

nf
ar

ct
io

n/
he

ar
t f

ai
lu

re
; E

nd
oc

ri
ne

, n
ut

ri
tio

na
l, 

an
d 

m
et

ab
ol

ic
 d

is
ea

se
s;

 N
eo

pl
as

m
s;

 C
on

ta
ct

 d
er

m
at

iti
s 

an
d 

ot
he

r 
ec

ze
m

a;
 a

nd
 F

or
ei

gn
 

bo
dy

, e
ye

.

J Safety Res. Author manuscript; available in PMC 2024 January 08.


	Abstract
	Introduction
	Methods
	STF case definition
	Event classification and manual review of claims
	Contributing factor classification
	Occupation classification and manual review of claims
	Diagnosis classification
	Analysis

	Results
	Slips or trips without a fall (STWOF; OIICS=‘41’)
	Falls on the same level (FSL; OIICS=‘42’)
	Falls to a lower level (FLL; OIICS=‘43’)
	Industry, and establishment size
	Diagnosis groups

	Discussion
	STWOF and FSL
	FLL
	Limitations
	Practical applications

	References
	Fig. 1.
	Fig. 2.
	Fig. 3.
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

