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Injury inequalities among U.S. construction workers

Samantha Brown, Raina D. Brooks, and Xiuwen Sue Dong

Data Center, CPWR – The Center for Construction Research and Training, Silver Spring, Maryland

ABSTRACT
This study explores racial/ethnic inequalities in work-related injuries among U.S. construction
workers. Data from the 2004–2017 National Health Interview Survey were used to estimate
work-related injuries by race/ethnicity in construction. Disparities in demographic, socioeco-
nomic, and injury status among construction workers were examined by race/ethnicity.
Injury differences were also evaluated in multiple logistic regression analyses controlling for
potential confounders. Compared to white, non-Hispanic workers, minority workers were
more likely to have lower socioeconomic statuses (e.g., lower educational attainment, lack
of health insurance coverage, and family income below the poverty level), which consider-
ably increased the likelihood of work-related injuries. The odds of work-related injuries were
70% higher among racial/ethnic minorities than white, non-Hispanics in construction.
Injuries were also more severe among minorities than white, non-Hispanic workers. Among
workers with a work-related injury, nearly 85% of Hispanics reported missing at least one
workday due to injury, 45.6% higher than the proportion of 57.9% for their white, non-
Hispanic counterparts. After adjusting for major demographic and socioeconomic factors,
the work-related injury difference between race/ethnicity was no longer statistically signifi-
cant. However, the odds of work-related injury remained significantly higher among workers
who were younger (35–54 years vs. � 55 years: aOR ¼ 2.2, 95% CI: 1.3–3.6); male (aOR ¼
5.3, 95% CI: 2.9–9.8); not college-educated (aOR ¼ 1.5, 95% CI: 1.0–2.2); had a family income
below the poverty threshold (aOR ¼ 1.8, 95% CI: 1.2–2.8); or held a blue-collar occupation
(aOR ¼ 2.0, 95% CI: 1.2–3.4). These findings suggest that the injury differences between
race/ethnicity were strongly associated with demographics and socioeconomic inequalities
in these worker groups. The identified injury disparities should be reduced or eliminated,
following the hierarchy of controls paradigm.

KEYWORDS
Minority; occupation;
socioeconomic; work-related

Introduction

Racial and ethnic inequalities in the U.S. are reflected
in a variety of areas; most notable being in health
(Shavers and Shavers 2006; Singh et al. 2017), wealth
(Brown 2016; Maroto 2016), education (Noguera
2017), and employment (Slack and Jensen 2009).
Similar to the nation overall, racial and ethnic inequi-
ties have been observed in the construction industry
(Mishel 2017)—an industry with a high risk of work-
related injuries and illnesses (Kachan et al. 2012).
Despite progresses, studies show that minority work-
ers in construction still lag behind their white, non-
Hispanic counterparts in education, wage rates, family
income, health insurance coverage, pension plans,
training, and unionization (The Center for
Construction Research and Training (CPWR) 2018;
National Institute of Occupational Safety and Health
and American Society of Safety Engineers (NIOSH

and ASSE) 2015; Mishel 2017). Disparities in occupa-
tional safety and health were also identified
(Anderson et al. 2000; Dong et al. 2010; CPWR 2018).
While the gap in injury rates has decreased over the
years, rates of fatal falls remain higher among
Hispanic construction workers than non-Hispanics
(Dong et al. 2009; CPWR 2018). Disparities in injury
severity were also found, with minorities missing sig-
nificantly more workdays due to injury/illness than
non-Hispanic whites (Strong and Zimmerman 2005;
Dong et al. 2010). Furthermore, research has shown
that the risk of work-related injuries and illnesses are
more likely to be underestimated among minority
workers than white, non-Hispanics because of non- or
under-reporting (Lipscomb et al. 2006; Shannon
et al. 2009).

Researchers have attempted to explain why such
disparities exist. One study reported that Hispanic
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workers employed in residential construction in North
Carolina did not always receive personal protective
equipment (PPE) as required by law (Grzywacz et al.
2012). Another study found that Hispanic trainees
tended to value job security over speaking up about
safety issues, as speaking up may threaten their employ-
ment (Shrestha and Menzel 2014). Studies also exam-
ined workplace characteristics related to safety, including
physical demands of the job, job security, job tenure,
training, and company size (Dong et al. 2009; Arcury
et al. 2014). Lack of bilingual skills among construction
workers and employers may also affect worker safety
(Flynn 2014). A report from the Associated General
Contractors of America (AGC Diversity and Inclusion
Council 2018) pointed out that employers may group
Hispanics together, regardless of English ability, con-
struction experience, country of origin, education level,
and time in the U.S. Although information on work-
place discrimination is often missing, one study found
that Hispanic workers were more likely to experience
racial discrimination and harassment than non-Hispanic,
whites (Shannon et al. 2009).

While the aforementioned studies evaluated racial/
ethnic disparities from different perspectives, factors
were often examined individually and geographically
rather than collectively and nationally. Given the persist-
ent disparities in occupational safety and health among
construction workers, further investigation of the factors
driving these disparities is needed to inform prevention
efforts. To this end, the current study explored race and
ethnicity inequalities in work-related injuries among
construction workers by analyzing a large, nationally
representative population survey. Injury inequalities and
their associations with demographic and socioeconomic
factors were examined. In addition, potential factors
underlying injury inequities were measured and dis-
cussed through this study.

Methods

This study analyzed the 2004–2017 National Health
Interview Survey (NHIS) data. The NHIS is a nation-
ally representative, cross-sectional household survey
conducted annually by the National Center for Health
Statistics (NCHS). The NHIS gathers demographic,
employment, and other health-related information
from the civilian, non-institutionalized U.S. popula-
tion. More information about the survey is available
from https://www.cdc.gov/nchs/nhis/index.htm. The
NHIS sample adult (aged 18 or older) file and injury
file were downloaded from the IPUMS NHIS database
(Blewett et al. 2019), and linked by the survey ID at

the individual level. As the NHIS data are publicly
available, this study was exempt from human sub-
jects review.

Construction workers were respondents who reported
construction as their primary industry, regardless of
their occupation and employment status when the
survey was conducted. Occupations were recoded as
blue-collar (i.e., construction trades and production
occupations) or white-collar (i.e., managerial, profes-
sional occupations, and office workers). Injuries were
defined as incidents that occurred and received medical
advice or treatment in the past three months. Since very
few construction workers (n¼ 18) experienced more
than one injury in the 3-month period, only the
respondent’s first reported injury was included in the
tabulations. If the activity reported was “working at a
paid job” or “unpaid work” when the injury occurred, a
work-related injury (WRI) was counted.

Race/ethnicity was self-reported and regrouped as
“Hispanic”, “white, non-Hispanic”, “black, non-
Hispanic”, and “other, non-Hispanic” (i.e., Asian,
American Indian/Alaskan Native, or multiracial). To
increase statistical reliability, race/ethnicity was dicho-
tomized (“white, non-Hispanic” vs. “racial/ethnic minor-
ity”) for the regression analyses. Family income was
denoted as a poverty level threshold (at or above vs.
below) based on the U.S. Census Bureau’s poverty
threshold in the year prior to the survey. Health insur-
ance coverage was defined as having a general health
insurance plan, either public or private. Fourteen years
of the NHIS data between 2004 and 2017 were pooled
together to increase sample size and statistical power.
The NHIS survey weights, strata, and clusters were used
in all statistical analyses to account for the complex sur-
vey design. Injury estimates were annualized using the
survey weight multiplied by four for injured workers.
Demographics, socioeconomic characteristics, and injury
status were stratified by race/ethnicity. Chi-square tests
were employed to measure if differences in injury char-
acteristics between minority and white, non-Hispanic
workers were statistically significant at the a¼ 0.05 level.
Pearson correlation coefficients were calculated to assess
relationships between injury status (WRI vs. non-WRI),
race/ethnicity, and other demographic and occupational
characteristics. Three logistic regression models were
developed to estimate unadjusted and adjusted odds
ratios (ORs or aORs) of work-related injuries and their
95% confidence intervals (CIs). Model 1 included race/
ethnicity only to estimate unadjusted ORs; Model 2
added work-related characteristics, including occupation;
and Model 3 added demographic and socioeconomic
factors, such as age, gender, education, and poverty
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level. All statistical analyses were performed using SAS
(V. 9.4, SAS Institute, Cary, NC).

Results

From 2004–2017, more than 24,000 NHIS respondents
reported that the construction industry was their pri-
mary industry, representing over 14 million workers

(weighted, including all employment statuses) annually
during the study period (Table 1). Of these, 68.0%
reported they were white, non-Hispanic; 22.3% were
Hispanic; and 9.7% were other minorities. Worker
demographics varied by race/ethnicity (p< 0.0001).
Hispanic workers were younger (58.4% < 40 years),
more likely to be male (95.2%), and had lower levels of
education. Nearly 30% (28.4%) of Hispanic workers had

Table 1. Characteristics of construction workers, National Health Interview Survey (NHIS), average of 2004–2017.
All

(N¼ 24,144)
Hispanic

(N¼ 5,946)
White, Non-Hispanic

(N¼ 15,334)
Black, Non-Hispanic

(N¼ 1,880)
Other, Non- HispanicA

(N¼ 984)
Characteristic Sample dist. % SE Sample dist. % SE Sample dist. % SE Sample dist. % SE Sample dist. % SE

Demographic
Age group
18–29 18.9 0.4 27.5 0.8 16.6 0.5 13.7 1.1 18.3 1.8
30–39 21.0 0.3 30.9 0.8 17.9 0.4 18.0 1.3 22.6 1.9
40–49 22.0 0.3 22.7 0.7 21.8 0.4 22.2 1.1 20.3 1.7
50–59 18.4 0.3 10.8 0.5 20.5 0.4 22.3 1.1 18.1 1.4
60þ 19.8 0.3 8.1 0.4 23.2 0.4 23.9 1.1 20.7 1.6

Female 10.0 0.2 4.8 0.3 11.7 0.3 8.1 0.8 12.3 1.5

Below poverty threshold 13.6 0.3 24.2 0.7 9.2 0.3 23.1 1.3 15.6 1.5

Education
College graduate or more 10.5 0.3 4.7 0.4 12.5 0.4 7.2 0.8 14.5 1.5
Some college or associates 27.5 0.4 15.5 0.7 31.4 0.5 26.6 1.3 29.0 1.8
High school or GED 37.0 0.4 29.0 0.9 39.4 0.5 39.3 1.4 37.7 2.1
Some high school 15.3 0.3 22.4 0.7 12.7 0.3 20.0 1.1 12.7 1.5
<9th grade 9.7 0.3 28.4 0.7 4.0 0.3 7.0 0.7 6.1 1.0

NHIS interview language
English only 88.3 0.4 49.7 1.0 99.5 0.1 99.9 0.1 96.2 0.7
Spanish only 7.2 0.3 32.0 0.9 0.1 0.0 0.0 0.0 0.1 0.1
OtherB 4.5 0.2 18.2 0.7 0.4 0.1 0.1 0.0 3.7 0.7

Born outside U.S. 21.4 0.5 74.8 0.8 4.5 0.2 11.6 1.1 28.3 2.0

Work-related
Employment status
Employed 70.2 0.4 81.9 0.6 67.8 0.5 58.2 1.5 63.4 2.0
Unemployed 6.1 0.2 6.0 0.4 5.6 0.2 10.0 1.0 8.0 1.1
Not in labor forceC 23.7 0.4 12.1 0.6 26.6 0.4 31.8 1.4 28.6 2.0

Self-employed 21.8 0.4 15.1 0.6 24.8 0.4 15.4 1.0 17.7 1.6

Blue-collar worker 77.8 0.4 90.6 0.5 72.9 0.5 87.1 1.0 74.9 1.8

Occupation group
Construction/extraction 67.3 0.4 81.9 0.7 62.1 0.5 73.6 1.3 63.7 2.0
Management/professional 15.3 0.3 6.4 0.5 18.9 0.4 8.3 0.8 16.4 1.5
Farming/other production 10.2 0.3 8.1 0.5 10.5 0.3 12.8 1.1 11.0 1.3
Services/sales/clerical 7.2 0.2 3.6 0.3 8.5 0.3 5.3 0.7 9.0 1.3

Health insurance coverage
Insured 70.1 0.4 42.5 1.0 78.6 0.4 70.0 1.3 79.3 1.6

Injury status
Not injured 88.5 0.5 92.2 0.7 87.0 0.6 90.0 1.5 91.5 1.5
WRI 3.9 0.3 3.8 0.5 4.0 0.4 3.4 1.3 3.4 1.0
Non-WRI 7.6 0.4 4.0 0.6 9.0 0.5 6.6 1.1 5.1 1.3

Total (weighted) 100%
(14.2 million)

22.3%
(3.2 million)

68.0%
(9.7 million)

6.1%
(0.9 million)

3.6%
(0.5 million)

Abbreviations and acronyms: dist., distribution; SE, standard error; WRI, work-related injury; non-WRI, injury unrelated to work
Wald chi-square test of differences in characteristics by race/ethnicity statistically significant at p< 0.0001 for all categories.
AIncludes Asian, American Indian/Alaskan Native, multiple races, and persons for whom race was not releasable due to confidentiality or other reasons.
BIncludes combination of English and Spanish, or any other language.
CDefined as individuals who did not have a job and were not looking for one in the last week.
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not reached 9th grade, over 7 times the percentage of
white, non-Hispanic workers (4.0%). Nearly one in four
Hispanic and black workers had a family income below
the poverty threshold (24.2% and 23.1%, respectively),
compared to less than one in 10 (9.2%) white, non-
Hispanic workers. Hispanic workers were also less likely
to have health insurance coverage. Only 42.5% of
Hispanic workers had health insurance compared to
78.6% of their white, non-Hispanic counterparts
(p< 0.0001). Moreover, three-fourths (74.8%) of
Hispanic workers were born outside of the U.S., and
about half (50.2%) completed the NHIS interview in a
language other than English.

Employment characteristics also varied by race/eth-
nicity (p< 0.0001). Hispanic and black, non-Hispanic
workers were more likely to have blue-collar occupa-
tions (> 87%), while white, non-Hispanic workers
were more likely to have management or professional
occupations (18.9%) and be self-employed (24.8%).

Overall, 11.5% of construction workers in the sample
experienced injuries annually. Injury status differed
significantly among racial and ethnic worker groups
(p< 0.0001). Compared to minority workers, white,
non-Hispanic workers had a higher rate for both
work-related and non-work-related injuries.

Table 2 presents injury characteristics by race/eth-
nicity among workers who experienced an injury
while employed. Injuries were more severe among
minority workers than white, non-Hispanic workers.
Among those with a work-related injury, 84.3% of
Hispanic workers and 83.8% of other minority work-
ers missed at least one workday due to an injury,
which was significantly higher than the 57.9% among
their white, non-Hispanic counterparts (p< 0.0001).
Fall injuries were common in construction, accounting
for more than 20% of work-related injuries. Ladders/
scaffolding were the most frequently reported source
of WRI falls (37.7%), and were responsible for nearly

Table 2. Characteristics of injuries among construction workers who were injured while employed.

Injury characteristic

All injured workers Hispanic White, Non-Hispanic Other, Non-HispanicA p valueB

WRIs
(N¼ 238)

Non-WRIs
(N¼ 283)

WRIs
(N¼ 62)

Non-WRIs
(N¼ 48)

WRIs
(N¼ 150)

Non-WRIs
(N¼ 210)

WRIs
(N¼ 26)

Non-WRIs
(N¼ 25)

WRIs Non-WRIs
% SE % SE % SE % SE % SE % SE % SE % SE

All injuries
Missed 1þ workdays 65.9 2.2 54.0 2.0 84.3 4.9 66.7 3.2 57.9 2.5 52.0 2.5 83.8 4.8 49.4 7.3 <0.0001 0.011

Employment status when injured
Part-time 6.1 0.8 8.1 1.0 10.0 2.9 12.0 1.4 4.0 0.8 5.8 1.2 13.3 2.6 28.0 4.6 <0.0001 <0.0001
Full-time 93.9 0.8 91.9 1.0 90.0 2.9 88.0 1.4 96.0 0.8 94.2 1.2 86.7 2.6 72.0 4.6

Body part
Limb/shoulder/hip 62.5 2.4 63.6 2.0 50.2 5.7 66.5 4.1 65.8 2.9 62.5 2.6 66.0 7.3 70.1 4.0 0.149 0.402
Back/trunk/head/neck 37.5 2.4 36.4 2.0 49.8 5.7 33.5 4.1 34.2 2.9 37.5 2.6 34.0 7.3 29.9 4.0

Type
Fracture, sprain, strain, or twist 46.7 2.4 46.9 2.2 40.2 5.0 63.4 3.8 48.0 2.7 44.0 2.5 52.2 11.0 44.7 7.5 0.160 <0.0001
Cut or bruise 31.4 2.4 23.1 1.9 43.1 5.1 25.1 3.6 28.3 2.6 22.8 2.4 26.4 7.3 22.2 6.0
Other 21.9 1.2 29.9 2.3 16.7 3.2 11.5 2.3 23.7 1.9 33.2 2.8 21.4 4.4 33.1 4.7
Occurred in industrial or
construction area

44.9 2.6 0.7 0.0 42.9 4.5 1.8 0.1 46.9 3.0 0.6 0.0 33.4 7.1 – 0.300 –

Falls
Fall injury 21.3 2.9 18.5 1.4 20.4 5.6 14.3 1.7 23.4 3.2 18.8 1.5 6.5 1.3 24.5 7.2 0.016 0.137

Source of falls
Escalator 3.2 0.1 7.8 0.6 6.7 0.0 14.7 0.0 2.3 0.1 7.6 0.7 – – –
Level ground or curb 18.5 0.8 39.5 2.5 16.7 0.0 23.6 0.0 19.7 1.2 41.6 3.1 – 40.3 0
Ladder/scaffolding 37.7 1.7 12.1 0.1 61.7 0.0 – 31.3 1.8 15.1 0.2 31.3 0 –
Building/other structure 19.5 0.9 2.3 2.3 4.3 0.0 – 23.0 1.4 2.9 2.9 39.5 0 –
Other 21.1 3.6 38.3 0.4 10.7 0.0 61.7 0.0 23.7 4.5 32.8 0.5 29.2 0 59.7 0

Cause of falls
Slip, trip, or stumble 44.7 2.0 67.4 2.5 33.8 0.0 35.8 0.0 46.9 2.8 69.2 3.1 68.7 0 94.0 0 –
Bump or shove by person or object 5.7 0.3 7.7 0.1 6.7 0.0 2.5 0.0 5.6 0.3 9.2 0.1 – –
Loss of balance, fainting, or seizure 18.0 0.8 6.8 2.1 34.1 0.0 14.8 0.0 13.1 0.8 6.4 2.6 31.3 0 –
Other 31.6 3.1 18.1 1.4 25.3 0.0 46.9 0.0 34.4 3.9 15.2 1.8 – 6.0 0

Symbols and acronyms: %, percent; WRI, work-related injury; Non-WRI, injury unrelated to work; SE, standard error
Table includes only the first injury reported per worker, the first body part reported per injury, and the first injury type reported per body part.
AIncludes black, Asian, American Indian/Alaskan Native, multiple races, and persons for whom race was not releasable due to confidentiality or
other reasons.

BWald chi-square test used to calculate p values to assess whether injury characteristics differed by race/ethnicity, for WRIs and non-WRIs individually.
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two-thirds (61.7%) of work-related fall injuries among
Hispanic workers.

Table 3 presents Pearson correlation coefficients
between race/ethnicity, injury status, and other char-
acteristics of construction workers who were injured
while employed. Being a racial/ethnic minority was

significantly correlated with increased work-related
injury, younger age, lower education, living below the
poverty level, blue-collar occupation, working part-
time, and being uninsured (p< 0.05). In addition,
WRIs were significantly correlated with blue-collar
occupation, lower education, and being male

Table 3. Pearson correlation coefficients between race/ethnicity, injury status, and characteristics of construction workers who
were injured while employed.

CharacteristicA Race/ethnicity
Work-related

injury Age Education Male
Below

poverty level
Blue-collar
occupation Self-employed

Full-time
status

Work-related injury 0.12C

Age 20.13C �0.07
Education 20.24B 20.18B 0.14C

Male �0.01 0.20B 20.13C 20.18B

Below poverty level 0.25B 0.07 �0.07 20.19B 0.02
Blue-collar occupation 0.12C 0.21B 20.21B 20.31B 0.43B 0.12C

Self-employed �0.02 �0.08 0.26B 0.01 0.02 0.00 20.10D

Full-time status 20.10D 0.06 20.19B 0.01 0.13C 20.24B 0.01 20.20B

Uninsured 0.24B 0.06 20.22B 20.27B 0.12C 0.19B 0.21B 0.04 �0.07

Notes: Race/ethnicity: racial/ethnic minority vs. white, non-Hispanic; Injury status: work-related vs. unrelated to work; Gender: male vs. female; Poverty
level: below poverty level vs. at or above poverty level; Blue-collar occupation: blue-collar vs. white collar; Self-employment: self-employed vs. wage-
and-salary; Employment status: full-time vs. part-time; Health insurance: uninsured vs. insured.

AAll variables are binary except for age (continuous) and education (ordinal).
Bp< 0.0001, Cp< 0.01, Dp< 0.05.

Table 4. Multivariable logistic regressions of work-related injuries (WRIs) among construction workers who were injured
while employed.

Characteristic

Model 1 Model 2 Model 3

OR 95% CI aOR 95% CI aOR 95% CI

Race/ethnicity
White, Non-Hispanic Reference Reference Reference
Racial or ethnic minorityA 1.7 1.2 2.3 1.6 1.1 2.3 1.4 0.9 2.1

Blue-collar occupation
No Reference Reference
Yes 2.4 1.6 3.8 2.0 1.2 3.4

Self-employed
Yes Reference Reference
No 1.2 0.9 1.7 1.2 0.9 1.7

Employment status
Part-time Reference Reference
Full-time 1.4 0.8 2.4 1.7 0.9 3.1

Age group
55þ Reference
35–54 2.2 1.3 3.6
18–34 1.4 0.9 2.2

Sex
Female Reference
Male 5.3 2.9 9.8

Education
Any college Reference
No college 1.5 1.0 2.2

Family income
At or above poverty threshold Reference
Below poverty threshold 1.8 1.2 2.8

Health insurance coverage
Yes Reference
No 1.1 0.7 1.6

Acronyms: CI, Confidence Interval; OR, Odds Ratio; aOR, Adjusted Odds Ratio
Statistically significant odds ratios (p< 0.05) are bolded.
AIncludes Hispanic, black, Asian, American Indian/Alaskan Native, multiple races, and persons for whom race was not releasable due to confidentiality or
other reasons.
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(p< 0.0001). Furthermore, blue-collar occupation,
younger age, and being male were all significantly cor-
related with one another (p< 0.01). Although nearly
half of the correlation coefficients between WRIs and
selected variables were statistically significant, the rela-
tively weak correlations suggest that other important
determinants of WRIs (e.g., specific workplace hazards
and exposure scope) were not captured.

Results from multivariable logistic regressions are
displayed in Table 4. Model 1 suggests that the odds
of having a WRI were 70% higher among racial/ethnic
minorities compared to white, non-Hispanic workers
(OR ¼ 1.7, 95% CI: 1.2–2.3) without controlling for
possible confounders. After adjusting for occupational
factors in Model 2, the difference in odds of WRI
between race/ethnicity slightly decreased but remained
statistically significant (OR ¼ 1.6, 95% CI: 1.1–2.3).
After more demographic and socioeconomic variables
were added to Model 3, the WRI difference between
race/ethnicity was no longer statistically significant
(aOR ¼ 1.4, 95% CI: 0.9–2.1). However, WRI odds
remained significantly higher among workers who
were younger (35–54 years vs. � 55 years: aOR ¼ 2.2,
95% CI: 1.3–3.6); male (aOR ¼ 5.3, 95% CI: 2.9–9.8);
not college-educated (aOR ¼ 1.5, 95% CI: 1.0–2.2);
had a family income below the poverty threshold
(aOR ¼ 1.8, 95% CI: 1.2–2.8); or held a blue-collar
occupation (aOR ¼ 2.0, 95% CI: 1.2–3.4).

Discussion

This study illustrates that patterns of injuries varied
by race and ethnicity among U.S. construction work-
ers. While white, non-Hispanic construction workers
were more likely to report any kind of injury, the
proportion of injuries that were work-related was sig-
nificantly higher among workers who were racial/eth-
nic minorities. Compared to white, non-Hispanic
workers, minority workers in construction were more
likely to have lower socioeconomic status (e.g., lower
educational attainment, lack of health insurance
coverage, and family income below the poverty level),
which considerably escalated the odds of work-related
injuries. When occupation and other factors were
constant, the effects of education and poverty were
still found. Despite no direct measure of workplace
exposure in this study, this finding suggests that pov-
erty and lower educational attainment can be a
marker for more dangerous work exposures, since
workers with lower socioeconomic status are more
likely to take high-risk jobs, have nonstandard work
arrangements (e.g., day laborers and temporary

workers), and be employed in small construction
companies, which often have limited safety protec-
tions (Benach and Muntaner 2007; Smith et al. 2010;
GAO 2015; Ringen et al. 2018; CPWR 2019; Yang
et al. 2020).

Although information by detailed occupation is
unavailable in this study, the results show that racial/
ethnic minorities were more likely to be employed in
blue-collar occupations, and the odds of work-related
injuries for workers in those occupations were double
that of their white-collar counterparts after controlling
for major confounders. These findings are consistent
with previous research using different data sources
(Anderson et al. 2000; Goodrum and Dai 2005; Dong
et al. 2007, 2010, 2014; Smith and DeJoy 2012;
Stanbury and Rosenman 2014). The study also found
higher odds of work-related injuries among younger
and male construction workers. This could result
from a lack of experience and training among young
workers, as well as gender differences in occupational
distributions in construction (Iacuone 2005; Flynn
and Sampson 2012; Tucker and Turner 2013;
Stergiou-Kita et al. 2015; CPWR 2018; Breslin et al.
2019). These vulnerabilities may be compounded
among Hispanic workers who are more likely to be
young, male, and comprise an increasing proportion
of the construction workforce (NIOSH and ASSE
2015; CPWR 2018, 2020b).

The identified higher risks among vulnerable con-
struction workers should be reduced or eliminated by
a hierarchy of controls. Elimination and substitution
are the most effective methods of reducing workplace
hazards at the design or development stage (NIOSH
2015). The Prevention through Design (PtD) para-
digm initiated by NIOSH (2013) is the optimal
method of mitigating occupational health risks, elimi-
nating hazards at the design stage regarding tools,
materials, equipment, and systems. PtD interventions
such as parapet walls and non-fragile skylights can
inexpensively eliminate fall hazards. This especially
benefits vulnerable construction workers since they
are more likely to suffer from fall injuries (Dong et al.
2013; CPWR 2018).

Safety and health policies are also critically import-
ant. For instance, OSHA’s Temporary Worker
Initiative (TWI) has recommended that “the tempor-
ary staffing agency and the host employer set out their
respective responsibilities for compliance with applic-
able OSHA standards in their contract” (OSHA 2014).
States can pass legislation placing the responsibility of
worker safety and health on both parties to ensure
OSHA’s requirements, such as injury and illness
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recordkeeping, hazards communication, and safety
and health training (Yang et al. 2020). This approach
is crucial given that vulnerable workers in construc-
tion are disproportionally employed in nonstandard
work arrangements (CPWR 2016, 2019).

Employers should apply engineering controls to
reduce workplace risks before relying on training as a
control strategy. For example, guardrails may protect
all workers on a worksite from fatal and non-fatal
falls, and exhaust systems and wetting systems may
reduce dust from drywall sanding and welding fumes.
Employers should also provide personal protective
equipment (PPE) to workers when necessary, such as
personal fall arrest systems (PFAS). Research found
that among decedents who had been on the job for
just one week in construction, 54% of fatalities were
from falls. Moreover, lack of access to PFAS was as high
as 70% in residential building and roofing sectors, which
typically employ a large number of young and Hispanic
workers (Dong et al. 2017; CPWR 2018).

Training is low in the hierarchy as an administra-
tive control; however, effective training is a key com-
ponent of any health and safety management
program, and can reduce injury disparities by reach-
ing Hispanic and minority workers. This study found
that more than 70% of Hispanic construction workers
were foreign-born and about half received the NHIS
survey in non-English languages. Thus, effective train-
ing programs, such as OSHA 10 hr and 30 hr training,
hazard-specific safety procedures (e.g., fall prevention,
electrical safety), and toolbox safety trainings
(Williams et al. 2010; Schoenfisch et al. 2017; Caban-
Martinez et al. 2018; Eggerth et al. 2018; Olson 2019;
CPWR 2020a) should consider language barriers
among Hispanic workers and their potential lack of
basic knowledge in construction activities/tasks and
safety procedures in the U.S. (Brunette 2005; Orrenius
and Zavodny 2009; Flynn 2014). In particular, train-
ings for new immigrant workers should be culturally
appropriate and carefully translated (Brunette 2005;
O’Connor et al. 2005; Menzel and Gutierrez 2010;
CPWR 2018). Moreover, safety and health interven-
tions should empower workers to understand their
rights, workplace regulations, and how to report and
respond to occupational hazards (Menzel and
Gutierrez 2010; Williams et al. 2010).

Furthermore, employee involvement in developing
occupational safeguards may be especially effective in
improving workplace safety, as workers can incorpor-
ate ongoing ideas, feedback, and hands-on experience
into the intervention process (Becker and Morawetz
2004; Brunette 2005; Williams et al. 2010; Evia 2011;

Zuluaga et al. 2016). Mentoring relationships between
inexperienced and experienced workers can also be an
effective way to transfer safety knowledge within a
culturally masculine framework, and may particularly
benefit younger workers (Flynn and Sampson 2012;
Sokas et al. 2019).

Several limitations of this study should be
addressed. Most importantly, workplace hazards and
exposures were not directly and fully measured. The
NHIS injury reporting period only covers three
months, limiting the number of injuries that could be
analyzed. While short reporting periods might reduce
recall bias, injuries occurring within three months
may not represent the real risk at workplaces across a
year. Moreover, the current study confirms injuries
may be underreported by racial/ethnic minorities in
the survey (McInerney 2015). Such reporting bias
likely occurs because the NHIS only captures injuries
requiring medical advice or treatment, yet racial/eth-
nic minorities are less likely to seek medical care
(Dong et al. 2007; O’Hara and Caswell 2013). This
may explain the lower prevalence of injuries and
higher injury severity among minority construction
workers. Finally, while the NHIS is a large survey, the
sample size of construction workers was still limited
for subgroup analyses even though multiple years of
data were pooled together. As a result, differences
among detailed racial and ethnic groups and geo-
graphic areas could not be distinguished.

Despite its constraints, this study expands the cur-
rent literature examining injury disparities by race/
ethnicity in construction from a broader view of occu-
pational safety and health (Dong et al. 2007, 2010,
2011). In addition to demographics, the rich informa-
tion from the NHIS permits the study to examine
work-related injuries among construction workers
with different socioeconomic statuses. Such informa-
tion is typically absent in studies using BLS injury
data, workers’ compensation claims, or data from
emergency rooms (Anderson et al. 2000; Dong et al.
2009; Schoenfisch et al. 2010). Furthermore, the asso-
ciation between socioeconomic issues and workplace
safety has not been addressed in previous research
using national survey data (Dong et al. 2010; Kachan
et al. 2012; Gu et al. 2016). The higher odds of work-
related injuries observed among workers with lower
socioeconomic status demonstrate the root of injury
inequality, and promote principles of health equity
and social justice beyond workplace interventions
(Baron et al. 2013; Seabury et al. 2017; NORA
Construction Sector Council 2018; Peir�o et al. 2020).
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Conclusion

This study confirms that racial/ethnic disparities exist
in the construction industry. Compared to white, non-
Hispanic construction workers, minority construction
workers had lower socioeconomic statuses and were
more likely to hold blue-collar jobs. Injuries among
racial/ethnic minorities were 70% more likely to be
work-related than their white, non-Hispanic counter-
parts in construction. However, such differences dimin-
ished after controlling for major demographic and
socioeconomic factors. The results indicate that demo-
graphics and socioeconomic inequalities between races/
ethnicities may underlie injury differences among con-
struction workers. The identified injury disparities
should be reduced or eliminated by a hierarchy of con-
trols in the construction industry and beyond.
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