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Abstract

Background: Latino/a workers may experience higher fatal occupational injury rates

than non‐Latino/a workers. In North Carolina, the Latino/a population more than

doubled between 2000 and 2017. We examined fatal occupational injuries among

Latino/a and non‐Latino/a workers in North Carolina over this period.

Methods: Information on fatal occupational injuries was abstracted from records of

the North Carolina Office of the Chief Medical Examiner and the death certificate

records held by the North Carolina Office of Vital Records. Estimates of the working

population were derived from the decennial census and American Community

Survey. Estimates of annual rates of fatal occupational injury for the period January

1, 2000 to December 31, 2017 were derived for Latino/a workers and compared to

Black and White workers not identified as Latino/a.

Results: Over the study period, 1,783 fatal occupational injuries were identified

among non‐Latino/a workers and 259 fatal occupational injuries among Latino/a

workers in North Carolina. The majority of fatal occupational injuries among Latino/a

workers occurred among males employed in construction and agriculture. While the

fatal occupational injury rate among Latino/a workers declined over the study

period, the rate among Latino/a workers was higher than among non‐Latino/a White

and Black workers; moreover, fatal occupational injury rates for Latino/a workers

trended upwards during the most recent years of the study period.

Conclusions: Latino/a workers in North Carolina have the highest fatal occupational

injury rate of any race/ethnicity group.
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1 | INTRODUCTION

We use the term Latino/a to refer to persons from Latin America

and the Caribbean, a highly heterogenous group with a diverse

set of cultural practices and language. Historically, in the South of

the United States, high rates of fatal occupational injury have

been observed among Latino/a workers, as well as Black non‐

Latino/a, relative to White non‐Latino/a workers.1–5 Recently

arrived migrant and other under‐resourced populations are often

employed in occupations that are hazardous and/or may be as-

signed more hazardous tasks within an occupation/industry

group.3
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North Carolina has historically had a small Latino/a population. In

recent years, there has been a rapid increase in the number of Latino/

a residents, growing from 380,000 residents in 2000 to 997,000

residents in 2017.6 Despite an overall decline in employment in in-

dustries and occupations with high rates of fatal occupational injury,

such as agriculture and manufacturing, and an expansion in the

comparatively lower‐rate service, retail, and information technology

sectors, prior studies have found persistent inequities in fatal occu-

pational injury rates across racial and ethnic groups.1,4,7–9

The purpose of this study is to examine recent trends in fatal

occupational injury among Latino/a workers in North Carolina, re-

lative to non‐Latino/a workers, during the period between 2000 and

2017. We describe the distribution of fatalities by race, ethnicity, and

industry, then present temporal trends in fatal occupational injury

rates in North Carolina over this period.

2 | METHODS

2.1 | Study setting

North Carolina is located in the Southeastern United States and is the

ninth most populous state in the nation. Historically the state's

economy was largely based on textile production, furniture manu-

facturing, and tobacco and other agricultural crops. Since the 1980s

the state's urban population has rapidly grown, and the growth of the

state's economy has substantially shifted toward service sector and

technology industries.10–12

2.2 | Deaths due to occupational injury

The North Carolina Office of the Chief Medical Examiner [OCME],

part of the Division of Public Health in the North Carolina Depart-

ment of Health and Human Services, maintains a statewide reporting,

coding, and data retrieval system. Investigating fatal injuries is the

jurisdiction of local medical examiners in each of the one hundred

North Carolina counties. Each medical examiner determines the

cause of death and circumstances surrounding it, including whether

the injury that led to death occurred at work.13 Individual medical

examiners' findings are reported to the OCME, whose staff includes

forensic pathologists and data coders. This study examined fatal

occupational injuries in North Carolina during the period from Jan-

uary 1, 2000, to December 31, 2017. We defined a fatal occupational

injury as any injury leading to death within 30 days, both intentional

and unintentional, that was determined by a medical examiner to

have been sustained by a worker in North Carolina engaged in legal

work (i.e., excluding illegal gambling parlors, illicit drug sales) for pay,

but regardless of documentation status. Fatal occupational injury

cases identified for review were drawn from two data sources; the

OCME data system and North Carolina State Center for Health

Statistics death certificate data system. Deaths during the study

period that were flagged as “at work” in the State Center for Health

Statistics data system or “on the job” in the OCME data system were

eligible for study inclusion.

Detailed information was abstracted from the records of the

Office of the Chief Medical Examiner. These files contain the Medical

Examiner's report, the official death certificate, autopsy results, tox-

icology results and, if available, family interviews, and witness and

police statements. A trained team of investigators abstracted study

data from the physical death records, as well as from supplemental

sources such as news clippings, court transcripts, and crime scene

reports. A review of the circumstances surrounding each death was

conducted, and complex cases were adjudicated by experienced in-

vestigators to make a final determination of “at work” status for the

purposes of inclusion. Information on the industry at time of fatal

injury was abstracted from the medical examiner report, and coded to

the US Census year 2000 guidelines.14 Information on the age, sex,

race, and Latino/a ethnicity of decedents (categorized as Hispanic on

the death certificate) was abstracted from the death certificate and

the medical examiner report, as well as information on the decedent's

country of origin. When Latino/a ethnicity was indicated on the

death certificate, most decedents (80%, n = 207) were missing in-

formation on race (and instead had country of origin hand‐written on

the death certificate). Therefore, rather than attempt to cross‐classify

Latino/a decedents by race, we classified decedents as either Latino/

a, Black non‐Latino/a, or White non‐Latino/a for this analysis.

2.3 | Population at risk

Annual estimates of the North Carolina work force, cross‐classified

by age, sex, race (classified a White, Black, or other), ethnicity (coded

as Hispanic or non‐Hispanic), and industry (in 51 groups defined by

census codes), were derived from the 2000 decennial US Census and

the 2004–2017 American Community Survey (ACS). The American

Community Survey replaces the long‐form decennial census and

provides yearly estimates of the population of the United States,

including demographic and occupational information, beginning in

2004. Linear interpolations between the 2000 decennial census and

the first ACS survey were used to estimate the population at risk for

the years 2001–2003. We use annual census estimates of the

working population to enumerate the number of person‐years at risk

in each stratum in each calendar year. As all subjects were deceased,

and thus unable to give informed consent, this study was considered

non‐human subjects research and approved by the University of

North Carolina Institutional Review Board (#20‐3674).

2.4 | Statistical methods

The number of deaths due to fatal occupational injury in a given ca-

lendar year, cross‐classified by categories of age, sex, race, ethnicity, and

industry was modeled as a Poisson distributed variable, with the natural

logarithm of the annual estimate of the population at risk included as a

regression model offset. We used a simple model for the linear trend in
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rates given by: E Ln[ (Annual Rate)] = β + β (year − 2000)0 1 . Ca-

lendar year was included as a continuous variable to estimate the

average change in rate per year, centered by subtracting 2000 so that

the regression model intercept, β0, can be interpreted as the log of the

baseline fatality rate in the year 2000. Estimated trends in the rate of

fatal injury are reported as the annual percent change in rate, obtained

from the model as 100 [exp(β1) − 1]. We also estimated age and sex‐

adjusted fatal occupational injury rates by adding a binary indicator

variable for sex (1 if male, else 0) in the regression model, and ordinal

variables for age group (10‐year age groups beginning at 18) in the

regression model.

3 | RESULTS

Between 2000 and 2017, the Latino/a labor force in North Carolina

increased by approximately 226%, from 183,800 workers to 414,800

workers. The proportion of Latino/a workers in the workforce in-

creased from 4.8% of the workforce in 2000% to 8.7% of the

workforce in 2017. The total North Carolina labor force increased by

28%, from 3.8 million to 4.8 million workers.

Between 2000 and 2017 a total of 2,042 occupational fatalities

were observed. Of these, 259 (12.7%) decedents were identified as

Latino/a. Of the Latino/a deaths, 250 (96.5%) were male. The ma-

jority (69%) of fatal occupational injuries among Latino/a workers

occurred in construction and agriculture. Other leading industries

(where five or more deaths were observed) were: wholesale (seven

deaths); forestry/logging (six deaths); sawmills/wood products (six

deaths); retail (six deaths); eating/drinking places (five deaths); and

business/repair services (five deaths).

The industries with the highest estimated rate of fatal occupa-

tional injury among Latino/a workers are detailed in Table 1. In most

of the high‐rate Latino/a industries, both Black and Latino/a workers

had higher rates of fatal occupational injury per 100,000 worker‐

years compared to White workers. In construction, Black workers

had the highest rate of fatal occupational injury (12.3 [95% CI 9.5,

15.9]), followed by Latino/a workers (11.1 [9.4, 13.2]) compared to

White workers (7.2 [6.4, 8.1]). The largest estimated rate difference

was between Latino/a and White workers in forestry and logging.

Latino/a forestry workers had an estimated rate of 103.6 deaths

(36.6, 230.7) per 100,000 worker‐years compared to 41.3 deaths

(30.5, 55.9) among White workers. Black workers had similarly high

rates in forestry and logging, with an estimated rate of 97.1 deaths

(62.7, 150.5) per 100,000 worker‐years. This trend of non‐White

workers experiencing the highest rates of fatal occupational injury

did not hold true for all industries. The fatal occupational injury rate

among agriculture workers was 38% lower among Latino/a workers

(10.6, [7.9, 14.2]) than White workers (17.1 [14.8, 19.8]).

Over the study period, the age and sex‐adjusted rate of fatal

occupational injury among Latino/a workers tended to decline

(Figure 1). For example, over the first half of the study period

(2000–2008), the rate of fatal occupational injury among Latino/a

workers was 6.7 per 100,000 worker‐years, while over the second

half of the study period (2009–2017) the rate was 4.0 per 100,000

worker‐years. White and Black workers also tended to experience a

decline in the rate of occupational fatalities (from 3.2 to 1.9 and from

3.6 to 2.1, respectively). While this overall decline in rate is en-

couraging, we note a concerning increase among all groups in the

final years of the study period.

4 | DISCUSSION

The rate of fatal occupational injury among Latino/a workers declined in

North Carolina between 2000 and 2017, a period that saw a rapid

increase in the number of Latino/a workers employed in the state.

However, in all but one year of the study period, Latino/a workers had

the highest rate of fatal occupational injury among the race‐ethnicity

groups examined. Historical forces underpin differential fatal occupa-

tional injury rates in southern states, including structural segregation of

employment in which racial or ethnic groups are overrepresented in

occupations with the highest rates of fatality.15–17

Our results are consistent with research showing Latino/a

workers as experiencing the highest rate of fatal occupational injury

TABLE 1 Fatal occupational injury rates, and number of deaths, by race and Latino/a ethnicity North Carolina 2000–2017

Industry
Latino/a
deaths Latino/a rate/105

Black non‐Latino/a
deaths Black rate/105

White non‐Latino/a
deaths White rate/105

Construction 135 11.1 (9.4, 13.2) 59 12.3 (9.5, 15.9) 281 7.2 (6.4, 8.1)

Agriculture 45 10.6 (7.9, 14.2) 26 16.0 (10.9, 23.5) 180 17.1 (14.8, 19.8)

Wholesale 7 5.5 (2.6, 11.5) 13 4.1 (2.4, 7.0) 50 2.9 (2.2, 3.8)

Forestry/Logging 6 103.6 (46.6, 230.7) 20 97.1 (62.7, 150.5) 42 41.3 (30.5, 55.9)

Sawmills/Wood Products 6 9.3 (4.2, 20.8) 3 4.1 (1.3, 12.8) 4 1.7 (0.6, 4.4)

Retail 6 2.2 (1.0, 4.8) 11 1.1 (0.6, 1.8) 55 1.3 (1.0, 1.7)

Eating/Drinking Places 5 0.9 (0.4, 2.1) 11 1.2 (0.7, 2.2) 29 1.2 (0.8, 1.7)

Business/Repair Services 5 2.2 (0.9. 5.3) 9 1.9 (1.0, 3.6) 22 1.1 (0.7, 1.6)
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nationwide.8,18–24 Workers in southern states, especially those who

labor outside, are at special risk of illness due to heat and humidity,

especially in agriculture and construction.9,25–29 Early work on con-

struction safety noted characteristics of the worker, including

English‐language proficiency, documentation status, cultural factors,

and the desire to appear industrious, as contributors to inequities

between groups of workers.30,31 Recent work has increasingly fo-

cused on the occupational environment surrounding the workers,

suggesting that understanding of labor laws and protections available

to workers, perceptions by employers that Latino/a workers will

accept risky assignments, and poor communication (including by su-

pervisors and coworkers) are likely factors that contribute to in-

equities in fatal occupational injury between Latino/a and White

workers.32,33 For example, workers unfamiliar with American labor

laws may not be provided personal protective equipment, may be

threatened with termination for reporting injuries, and experience

higher levels of job insecurity.34–36 Workers may also be less likely to

decline overtime, not be provided training for unfamiliar equipment,

or feel empowered to decline a hazardous task or report an unsafe

work environment.20,37 Immigrant workers, especially those in tem-

porary or entry‐level positions, have been shown to experience ad-

ditional pressure to meet deadlines driven by fear of termination, and

are more vulnerable to employer abuse that contributes to occupa-

tional health inequities.38,39 Declining to perform a dangerous com-

ponent of a job due to inclement weather or other safety concern

may also result in job loss, which may affect their ability to get an-

other job through “blacklisting,” or by affecting immigration status.36

Of interest is the comparatively lower rate of fatal injury among

Latino/a agriculture workers compared to their White non‐Latino/a

colleagues, which may be explained by differences in age and job

duties, including the operation of heavy machinery.

Our study has several strengths, including the robust system of

medical examiners in North Carolina who are required to investigate

accidental and intentional deaths, and are empowered to seek admin-

istrative search warrants as part of their investigations. We employed a

case ascertainment process that leveraged multiple state databases to

identify potential occupational fatalities. That said, workers who sustain

cumulative injuries, such as silicosis or asbestosis, would not be included

in our estimates of fatal occupational injury. There are several limitations

to our study, including the fact that 80% of Latino/a decedents were

missing data on race, thus limiting our ability to distinguish between

groups of Latino/a workers whose workplace experience was likely to

have differed. Bias may be present in our denominator due to sampling

limitations of the decennial and ACS population estimates. We also note

that prior research suggests that undercounting of Latino/a workers

may be present in Census data, especially in areas of larger Latino/a

populations.40–42 Systematic undercounting of the Latino/a workforce

could yield an overestimate of the yearly rate; however, we note that

estimates of trend are robust to misclassification of the population at

risk, provided that misspecification of the workforce is consistent over

time. Our aim in conducting statistical analysis of these observational

data is summarization, smoothing, and pattern recognition,43 and we

therefore focus on reporting events, rates, and trends, rather than

statistical null hypothesis testing and p‐values.

The overall decrease in fatality rates among all groups is en-

couraging. Black non‐Latino/a workers in North Carolina, historically

a group experiencing high levels of fatal occupational injury, have

rates similar or lower thanWhite non‐Latino/a workers. However, we

note evidence of an increase in the fatal occupational injury rate

among all groups of workers during the final years of the study. This

and other recent work suggest that continued surveillance coupled

with state‐level investigation of the etiology of high rates of fatal

occupational injury is warranted.

ACKNOWLEDGMENTS

This study was partly supported by agrant award (R01 OH011256‐

01A1) from the National Institute for Occupational Safety and Health.

Mortality data were provided by the Office of the Chief Medical

Examiner, North Carolina Department of Health and Human Services.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

F IGURE 1 Age/sex adjusted rates of fatal
occupational injury rates by race and ethnicity:
N.C., 2000–2017

RICHEY ET AL. | 245



DISCLOSURE BY AJIM EDITOR OF RECORD

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

and publication decision regarding this study.

AUTHOR CONTRIBUTIONS

Morgan M. Richey conceived the study aim, assisted with data ac-

quisition, built the study data set, led the analysis, and wrote the

manuscript. Morgan M. Richey is accountable for the integrity and

accuracy of the work. David B. Richardson provided intellectual and

methodological guidance on developing the study aim and analysis,

was the leader of the data acquisition process, and assisted with

intellectual and editorial development of the manuscript. Yvonne

Golightly, Stephen W. Marshall, Wendy Novicoff, and Alexander P.

Keil provided methodological and editorial guidance during the study

development, manuscript writing, and editing process. Maryalice

Nocera lead the data acquisition team, managed data quality efforts,

and provided methodological and editorial guidance during the study

development, manuscript writing, and editing process. All authors

approved the final version of the manuscript.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

North Carolina State Center for Health Statistics and the Office of

the Chief Medical Examiner. Restrictions apply to the availability of

these data, which were used with permission for this study. Data are

available from the authors with the permission of the Office of the

Chief Medical Examiner, the Institutional Review Board of the Uni-

versity of North Carolina at Chapel Hill, and the State Center for

Health Statistics.

INSTITUTION AND ETHICS APPROVAL AND

INFORMED CONSENT

This study was performed at the University of North Carolina, Gillings

School of Global Public Health. As all subjects were deceased, and

thus unable to give informed consent, this study was considered non‐

human subjects research and approved by the UNC Institutional

Review Board (#20‐3674).

ORCID

Morgan M. Richey http://orcid.org/0000-0003-4533-8948

David B. Richardson http://orcid.org/0000-0001-8550-0212

REFERENCES

1. Loomis D, Richardson D. Race and the risk of fatal injury at work. Am

J Public Health. 1998;88(1):40‐44. doi:10.2105/AJPH.88.1.40
2. Statistics (U.S.) NC for H. Quality of Death Rates by Race and

Hispanic‐Origin: A Summary of Current Research, 1999. U.S. Depart-
ment of Health and Human Services, Centers for Disease Control
and Prevention, National Center for Health Statistics; 1999.

3. Orrenius PM, Zavodny M. Do immigrants work in riskier jobs?
Demography. 2009;46(3):535‐551. doi:10.1353/dem.0.0064

4. Richardson DB, Loomis D, Bena J, Bailer AJ. Fatal occupational injury
rates in southern and non‐southern states, by race and Hispanic

ethnicity. Am J Public Health. 2004;94(10):1756‐1761. doi:10.2105/
AJPH.94.10.1756

5. Richardson D, Loomis D, Wolf SH, Gregory E. Fatal agricultural in-
juries in North Carolina by race and occupation, 1977–1991. Am
J Ind Med. 1997;31(4):452‐458. doi:10.1002/(SICI)1097-
0274(199704)31:4%3C452::AID-AJIM12%3E3.0.CO;2-Z

6. North Carolina's Hispanic Community: 2019 Snapshot. Carolina

Demography; 2019. https://www.ncdemography.org/2019/09/26/
north-carolinas-hispanic-community-2019-snapshot/

7. Richardson D, Loomis D. Trends in fatal occupational injuries and
industrial restructuring in North Carolina in the 1980s. Am J Public

Health. 1997;87(6):1041‐1043. doi:10.2105/AJPH.87.6.1041
8. Byler CG. Hispanic/Latino Fatal Occupational Injury Rates. Mon

Labor Rev. 2013;136:14.
9. Gubernot DM, Anderson GB, Hunting KL. Characterizing occupa-

tional heat‐related mortality in the United States, 2000–2010: An
analysis using the census of fatal occupational injuries database. Am
J Ind Med. 2015;58(2):203‐211. doi:10.1002/ajim.22381

10. Nelson Hodges N, Karpova E. Employment in the US textile and
apparel industries: A comparative analysis of regional vs national
trends. J Fash Mark Manag Int J. 2006;10(2):209‐226. doi:10.1108/
13612020610667513

11. North Carolina in the Global Economy. 2021. http://www.
ncglobaleconomy.com/index.shtml

12. Owen HJ. North Carolina: A statewide system of training for new

and existing industries. New Dir Community Coll. 1984;1984(48):
55‐66. doi:10.1002/cc.36819844807

13. 2018 North Carolina General Statutes: Chapter 130A—Public
Health: Article 16—Postmortem Investigation and Disposition.: §
130A‐385—Duties of Medical Examiner Upon Receipt of Notice;

Reports; Copies. Justia Law; 2018. https://law.justia.com/codes/
north-carolina/2018/chapter-130a/article-16/section-130a-385/

14. IPUMS USA | 2000 Occupation Codes (OCC). https://usa.ipums.org/
usa/volii/occ2000.shtml

15. Milkman M. Race and schooling in the South, 1880‐1950: An eco-

nomic history. South Econ J. 1992;58(4):1143‐1145.
16. Yearby R. Racial disparities in health status and access to healthcare:

the continuation of inequality in the United States due to structural
racism. Am J Econ Sociol. 2018;77(3‐4):1113‐1152. doi:10.1111/
ajes.12230

17. Minoff E. The Racist Roots of Work Requirements. Center for the
Study of Social Policy; 2020. https://cssp.org/resource/racist-roots-
of-work-requirements/

18. Richardson S. Fatal Work Injuries Among Foreign‐Born Hispanic

Workers: Monthly Labor Review. U.S. Bureau of Labor Statistics;
2005. https://www.bls.gov/opub/mlr/2005/article/fatal-work-
injuries-among-foreign-born-hispanic-workers.htm

19. Centers for Disease Control and Prevention, USA. Work‐related
injury deaths among Hispanics—United States, 1992‐2006. MMWR

Morb Mortal Wkly Rep. 2008;57(22):597‐600.
20. Byler CG, Robinson WC. Differences in patterns of mortality be-

tween foreign‐born and native‐born workers due to fatal occupa-
tional injury in the USA from 2003 to 2010. J Immigr Minor Health.
2018;20(1):26‐32. doi:10.1007/s10903-016-0503-2

21. Welton M, Shen Y, Ebell M, DeJoy D, Robb SW. Construction em-
ployment mortality among Mexican immigrants in the South Eastern
United States, 2003‐2013. Int J Migr Health Soc Care. 2020;16(4):
349‐358. doi:10.1108/IJMHSC-08-2018-0055

22. Gammon T & Vigstol D. A State by State Comparison of Occupational

Electrical Fatalities. In: 2020 IEEE IAS Electrical Safety Workshop
(ESW); 2020:1‐6. doi:10.1109/ESW42757.2020.9188329

23. Brown S, Brooks RD, Dong XS. Injury inequalities among U.S. con-
struction workers. J Occup Environ Hyg. 2021;18(4‐5):159‐168.
doi:10.1080/15459624.2021.1888958

24. Dong XS, Brown S, Brooks RD. Trends of fatal falls in the U.S.
Construction Industry. In: NL Black, WP Neumann, I Noy, eds. Pro-
ceedings of the 21st Congress of the International Ergonomics

246 | RICHEY ET AL.

http://orcid.org/0000-0003-4533-8948
http://orcid.org/0000-0001-8550-0212
https://doi.org/10.2105/AJPH.88.1.40
https://doi.org/10.1353/dem.0.0064
https://doi.org/10.2105/AJPH.94.10.1756
https://doi.org/10.2105/AJPH.94.10.1756
https://doi.org/10.1002/(SICI)1097-0274(199704)31:4%3C452::AID-AJIM12%3E3.0.CO;2-Z
https://doi.org/10.1002/(SICI)1097-0274(199704)31:4%3C452::AID-AJIM12%3E3.0.CO;2-Z
https://www.ncdemography.org/2019/09/26/north-carolinas-hispanic-community-2019-snapshot/
https://www.ncdemography.org/2019/09/26/north-carolinas-hispanic-community-2019-snapshot/
https://doi.org/10.2105/AJPH.87.6.1041
https://doi.org/10.1002/ajim.22381
https://doi.org/10.1108/13612020610667513
https://doi.org/10.1108/13612020610667513
http://www.ncglobaleconomy.com/index.shtml
http://www.ncglobaleconomy.com/index.shtml
https://doi.org/10.1002/cc.36819844807
https://law.justia.com/codes/north-carolina/2018/chapter-130a/article-16/section-130a-385/
https://law.justia.com/codes/north-carolina/2018/chapter-130a/article-16/section-130a-385/
https://usa.ipums.org/usa/volii/occ2000.shtml
https://usa.ipums.org/usa/volii/occ2000.shtml
https://doi.org/10.1111/ajes.12230
https://doi.org/10.1111/ajes.12230
https://cssp.org/resource/racist-roots-of-work-requirements/
https://cssp.org/resource/racist-roots-of-work-requirements/
https://www.bls.gov/opub/mlr/2005/article/fatal-work-injuries-among-foreign-born-hispanic-workers.htm
https://www.bls.gov/opub/mlr/2005/article/fatal-work-injuries-among-foreign-born-hispanic-workers.htm
https://doi.org/10.1007/s10903-016-0503-2
https://doi.org/10.1108/IJMHSC-08-2018-0055
https://doi.org/10.1080/15459624.2021.1888958


Association (IEA 2021). Springer International Publishing; 2021:
309‐313. doi:10.1007/978-3-030-74608-7_39

25. Beck N, Balanay JAG, Johnson T. Assessment of occupational ex-
posure to heat stress and solar ultraviolet radiation among

groundskeepers in an eastern North Carolina university setting.
J Occup Environ Hyg. 2018;15(2):105‐116. doi:10.1080/15459624.
2017.1392530

26. Fuhrmann CM, Sugg MM, Konrad CE, Waller A. impact of extreme
heat events on emergency department visits in North Carolina

(2007‐2011). J Community Health. 2016;41(1):146‐156. doi:10.
1007/s10900-015-0080-7

27. Kearney GD, Balanay JAG, Mannarino AJ. Safety behavior and work
safety climate among landscaping and groundskeeping workers in
North Carolina: a pilot study. Work. 2017;56(1):45‐53. doi:10.3233/
WOR-162475

28. Harduar Morano L, Bunn TL, Lackovic M, et al. Occupational heat‐
related illness emergency department visits and inpatient hospitali-
zations in the southeast region, 2007–2011. Am J Ind Med. 2015;
58(10):1114‐1125. doi:10.1002/ajim.22504

29. Mirabelli MC, Richardson DB. Heat‐related fatalities in North Car-
olina. Am J Public Health. 2005;95(4):635‐637. doi:10.2105/AJPH.
2004.042630

30. Sinyai C, Choi S. Fifteen years of American construction occupa-

tional safety and health research. Saf Sci. 2020;131:104915. doi:10.
1016/j.ssci.2020.104915

31. Al‐Bayati AJ, Abudayyeh O, Fredericks T, Butt SE.
Reducing fatality rates of the hispanic workforce in the U.S.
Construction Industry: challenges and strategies. J Constr Eng

Manag. 2017;143(3):04016105. doi:10.1061/(ASCE)CO.1943-
7862.0001269

32. Safety Is Seguridad: A Workshop Summary by the National Academy of

Sciences. National Academies Press; 2003. doi:10.17226/10641
33. Flynn MA. Safety & the diverse workforce. Prof Saf. 2014;59(6):

52‐57.
34. Fuentes CMD, Pantoja LM, Tarver M, Geschwind SA, Lara M. Latino

immigrant day laborer perceptions of occupational safety and health
information preferences. Am J Ind Med. 2016;59(6):476‐485. doi:10.
1002/ajim.22575

35. Landsbergis PA, Grzywacz JG, LaMontagne AD. Work organization,
job insecurity, and occupational health disparities. Am J Ind Med.
2014;57(5):495‐515. doi:10.1002/ajim.22126

36. Smith JDR. Immigrant workers and worker's compensation: The

need for reform. Am J Ind Med. 2012;55(6):537‐544. doi:10.1002/
ajim.22033

37. Gany F, Novo P, Dobslaw R, Leng J. Urban occupational health in the
Mexican and Latino/Latina immigrant population: a literature review.
J Immigr Minor Health. 2014;16(5):846‐855. doi:10.1007/s10903-
013-9806-8

38. Martínez AD, Piedramartel A, Agnew J. Going beyond the injury:
regulatory conditions contributing to Latina/o immigrants' occupa-
tional psychosocial stressors. Front Public Health. 2015;3:240.
doi:10.3389/fpubh.2015.00240

39. Haro AY, Kuhn R, Rodriguez MA, Theodore N, Melendez E,
Valenzuela A. Beyond occupational hazards: abuse of day laborers
and health. J Immigr Minor Health. 2020;22(6):1172‐1183. doi:10.
1007/s10903-020-01094-3

40. Visser MA. Two plus two equals three: classification error and the

Hispanic undercount in United States census surveys. Am Rev Public

Adm. 2014;44(2):233‐251. doi:10.1177/0275074012461296
41. Kissam E. Differential undercount of Mexican immigrant families in the

U.S. Census. Stat J IAOS. 2017;33(3):797‐816. doi:10.3233/SJI-170388
42. O'Hare WP. Differential Undercounts in the U.S. Census: Who Is Mis-

sed?. Springer Nature; 2019. https://library.oapen.org/handle/20.
500.12657/23087

43. Greenland S. Summarization, smoothing, and inference in epidemiolo-
gic analysis: 1991 Ipsen Lecture, Hindsgavl, Denmark. Scand J Soc Med.

1993;21(4):227‐232. doi:10.1177/140349489302100402

How to cite this article: Richey MM, Golightly Y, Marshall

SW, et al. Trends in fatal occupational injuries in Latino/a

workers relative to other groups, North Carolina 2000–2017.

Am J Ind Med. 2022;65:242‐247. doi:10.1002/ajim.23331

RICHEY ET AL. | 247

https://doi.org/10.1007/978-3-030-74608-7_39
https://doi.org/10.1080/15459624.2017.1392530
https://doi.org/10.1080/15459624.2017.1392530
https://doi.org/10.1007/s10900-015-0080-7
https://doi.org/10.1007/s10900-015-0080-7
https://doi.org/10.3233/WOR-162475
https://doi.org/10.3233/WOR-162475
https://doi.org/10.1002/ajim.22504
https://doi.org/10.2105/AJPH.2004.042630
https://doi.org/10.2105/AJPH.2004.042630
https://doi.org/10.1016/j.ssci.2020.104915
https://doi.org/10.1016/j.ssci.2020.104915
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001269
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001269
https://doi.org/10.17226/10641
https://doi.org/10.1002/ajim.22575
https://doi.org/10.1002/ajim.22575
https://doi.org/10.1002/ajim.22126
https://doi.org/10.1002/ajim.22033
https://doi.org/10.1002/ajim.22033
https://doi.org/10.1007/s10903-013-9806-8
https://doi.org/10.1007/s10903-013-9806-8
https://doi.org/10.3389/fpubh.2015.00240
https://doi.org/10.1007/s10903-020-01094-3
https://doi.org/10.1007/s10903-020-01094-3
https://doi.org/10.1177/0275074012461296
https://doi.org/10.3233/SJI-170388
https://library.oapen.org/handle/20.500.12657/23087
https://library.oapen.org/handle/20.500.12657/23087
https://doi.org/10.1177/140349489302100402
https://doi.org/10.1002/ajim.23331



