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Objective: This study examines recent trends and 
patterns in fall fatalities in the U.S. construction industry 
to determine whether fatal falls among older workers 
are different from younger workers in this industry.

Background: Falls are the leading cause of fatalities 
in the U.S. construction industry. Given the increasingly 
aging workforce in construction, it is important to assess 
the risk of falls among older construction workers.

Methods: Fatality data were obtained from the 
Census of Fatal Occupational Injuries for the years 
1992 through 2008. Denominators for death rates 
were estimated from the Current Population Survey. 
Stratified and multivariate analyses were performed 
to examine whether there are differences in fatal 
falls between older workers (≥55 years) and younger 
workers (16-54 years). Fatal falls in nonconstruction 
industries were excluded from this study.

Results: Older workers had higher rates of fatal 
falls than younger workers; results were significant in 
11 of 14 construction occupations. Regression analysis 
indicated that older decedents had a higher likelihood 
that work-related death was caused by a fall, after 
controlling for major demographic and employment 
factors (odds ratio  = 1.50, confidence interval [1.30, 
1.72]). Falls from roofs accounted for one third of 
construction fatal falls, but falls from ladders caused 
a larger proportion of deadly falls in older decedents 
than in younger decedents.

Conclusion: Older workers have a higher likelihood 
of dying from a fall. Roofs and ladders are particularly 
risky for older construction workers.

Application: As the construction workforce ages, 
there is an urgent need to enhance fall prevention 
efforts, provide work accommodations, and match 
work capabilities to job duties.

Keywords: aging workforce, construction, fall injury, 
fatality, older workers

Introduction

Falls are consistently the leading cause of 
death from injuries in the U.S. construction 
industry, accounting for approximately one third 
of the total fatal injuries in this industry (CPWR–
The Center for Construction Research and 
Training [CPWR], 2008; Dong, Fujimoto, 
Ringen, & Men, 2009). Out of all the fatal work-
related falls in the United States, 50% occur in 
construction (U.S. Bureau of Labor Statistics 
[BLS], 2010a), which is disproportionately high 
given that construction makes up less than 8% 
of the total workforce. Injuries from falls are a 
high-priority and focus area in construction 
safety and health, which is clearly addressed in 
the National Occupational Research Agenda 
(NORA) of the U.S. National Institute for 
Occupational Safety and Health (NIOSH; 2008).

Although younger workers are more likely to 
have a fall and other types of injury on the job 
(Salminen, 2004; Shishlov, Schoenfisch, Myers, 
& Lipscomb, 2011), older workers are more 
likely to die from their injuries (Jackson & 
Loomis, 2002; Myers, Layne, & Marsh, 2009; 
Salminen, 2004). In multiple studies, older age 
has been found to be an independent factor 
associated with fatal falls (Chi, Chang, & Ting, 
2005; Derr, Forst, Chen, & Conroy, 2001). Older 
workers not only are more seriously injured by 
falls but also have serious falls from smaller 
distances, even at the same level (Agnew & 
Suruda, 1993).

In recent decades, the labor force in the 
United States has been rapidly growing older. 
According to the BLS, the population of work-
ers older than 55 has increased dramatically 
from 17 million in 1998 to 27.9 million in 2008 
and is expected to grow to nearly 40 million in 
2018 (Toosi, 2009). Following this trend, con-
struction workers are also aging. The median 
age of construction workers increased from 34 
years in 1985 to older than 41 years in 2009, and 
the proportion of construction workers ages 45 
to 64 years increased from 25% to 34% during 
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this period. The marginal age difference between 
construction workers and the general workforce 
widened during the construction boom of 2002 
to 2007 and narrowed during the recent eco-
nomic downturn. The average age of construc-
tion workers jumped nearly 2 years from 39.6 in 
2007 to 41.4 in 2009 alone (CPWR, 2011).

These trends in aging correspond to the 
upsurge and subsequent decline in Hispanic 
workers, who tend to be younger, as a consider-
able proportion of the construction workforce 
(Dong & Fujimoto, 2009). Financial concern is 
another factor driving the aging workforce 
trends, as older workers may stay in the work-
force longer to maintain an income, health 
insurance, and/or retirement benefits (Garr, 
2009). Continual aging trends bring significant 
concerns about the safety and health of older 
workers, in particular, those employed in high-
risk industries, such as construction.

To provide insight for safety and health inter-
ventions, we examined fatal injuries that occurred 
exclusively in the construction industry by 
analyzing two large nationally representative 
data sources. The study hypothesis was that 
trends and patterns of fatal falls among older 
workers are different from those of younger 
workers in the U.S. construction industry.

Method
Data Sources

Fatality numbers were obtained from the 
Census of Fatal Occupational Injuries (CFOI), 
a federal-state cooperative program imple-
mented in all 50 states and the District of 
Columbia and conducted by the BLS (2010a). 
Data on deaths resulting from injuries are com-
piled from death certificates, workers’ compen-
sation reports, reports from the Occupational 
Safety and Health Administration (OSHA), 
medical examiner reports, newspaper articles, 
and other sources. Both the death and the work 
relatedness of the death must be corroborated 
by at least two data sources or one data source 
and a follow-up questionnaire. Deaths occur-
ring during a commute to or from work are not 
considered work related, but vehicle-related 
deaths during the course of work are included.

The CFOI provides information on major 
demographics (e.g., age, gender, race, Hispanic 

origin, foreign-born, region), employment (e.g., 
industry, occupation, employee status, establish-
ment size, length of service), and information on 
fatalities (e.g., event, nature, source, body part, 
location of injury, worker’s activities when injury 
occurred). CFOI data from 1992 to 2008 were 
used in examining the overall trends in fatal falls. 
Since there were significant changes in industrial 
and occupational classification systems in 2003, 
data from 2003 to 2008 were pooled together for 
in-depth analyses. The CFOI microdata data files 
(or research files) were obtained through a data 
use agreement with the BLS.

Employment and number of hours worked 
were obtained from the Current Population 
Survey (CPS) and were used as denominators in 
rate computations. The CPS is a monthly house-
hold survey conducted by the U.S. Census 
Bureau for the BLS. Each month, basic demo-
graphic information is obtained from approxi-
mately 60,000 households across the United 
States, including age, gender, race, Hispanic or 
Latino ethnicity, geographical region, and so 
on. For those ages 16 years and older, the sur-
vey collects employment information, such as 
occupation, industry, employment type, and 
hours worked. All data collected are self-
reported by the individual respondents.

Terms and Definitions

Older construction workers were defined as 
workers ages 55 and older and employed in the 
construction industry as their main job regard-
less of occupation or type of employment.

Construction industry was identified by the 
1987 Standard Industrial Classification (SIC) 
System Codes 1500 through 1799 and “CCCC” 
(denoting construction subsectors that could not 
be categorized in any SIC code; Office of 
Management and Budget, 1987) for CFOI data 
from 1992 to 2002. For 2003 to 2008 CFOI 
data, the North American Industry Classification 
System Codes 236000 through 238999 (Office 
of Management and Budget, 2002) were used. 
Unlike the CFOI, the CPS uses the U.S. Census 
industry codes, in which the construction indus-
try is coded together, whereas construction 
trades and extraction occupations are coded by 
the Census occupational classification codes 
during the relevant periods.
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Occupations were regrouped as blue-collar 
occupations, including workers in construction 
trades, mechanics or repair personnel, precision 
production workers, and operators; and workers 
in managerial and professional occupations, cler-
ical, administrative support, and sales and ser-
vices occupations were combined as white-collar 
workers. Only workers employed in the con-
struction industry were included in the analyses.

Race and Hispanic origin were recoded as 
Hispanic, White non-Hispanic, and others 
(Black non-Hispanic, Asian non-Hispanic, etc.) 
in this study.

Fatal falls were deaths coded in CFOI by 
Event Codes 1000 through 1999 under the BLS 
Occupational Injury and Illness Classification 
System, which includes all types of falls (e.g., 
falls to a lower level, falls on the same level, 
and unspecified falls; BLS, 2010b).

Fatality site (or job site) is labeled as loca-
tion in the CFOI data, such as industrial con-
struction sites, residential construction sites, 
street and highway sites, and public buildings. 
All other locations (e.g., farms, mines and quar-
ries, recreational places) are grouped into other.

Establishment size refers to the number of 
wage-and-salary workers employed at the 
establishment of the decedent. Self-employed 
workers were excluded from establishment cat-
egories. However, self-employed workers were 
compared with wage-and-salary workers employed 
in large establishments (>100 employees) in 
multivariate analyses.

Data Analysis

The number of fatalities in construction was 
identified from the CFOI data for 1992 to 2008 
according to the industry definition described 
previously. Deaths caused by falls were extracted 
from all fatalities in construction to examine over-
all trends in fatal falls. The distribution of fatal 
falls was stratified by major occupation and type 
of fall. The characteristics of fatal falls were com-
pared between older and younger construction 
workers. A χ2 test was used to measure whether 
injury characteristics between older and younger 
construction workers were statistically significant 
at the α  = .05 level. T tests were performed to 
measure differences in falls by occupation and 
types of falls between the two age groups.

Rate of fatal falls was defined by deaths per 
100,000 full-time equivalents (FTEs), assuming 
a full-time worker works 2,000 hr per year 
(40 hr × 50 weeks), to capture the length of 
workplace exposure. FTEs were obtained from 
the CPS and were calculated on the basis of 
hours worked reported by respondents and the 
weighted number of construction employment. 
Odds ratios (ORs) and 95% confidence inter-
vals (CIs) were also calculated to compare the 
risk of fatal falls between the two age groups.

A multiple logistic regression analysis assessed 
critical factors associated with fatalities caused 
from falls versus fatal injuries resulting from 
other causes (not falls). If a death was caused by 
a fall (all types), it was coded as 1; if a death 
was due to other causes, it was coded as 0. The 
STEPWISE method in the SAS LOGISTIC 
procedure was used to select independent 
variables for the model. The variables selected 
for the model include age of decedent (dichoto-
mized into age groups: 16–54 years and 55+ 
years), race-ethnicity, occupation (blue-collar 
vs. white-collar workers), employment type, 
establishment size, fatality site, and census 
region. Since some key variables that could 
contribute to fatal falls are not provided by the 
CPS (e.g., establishment size and job site), only 
CFOI data were used for the regression model. 
The model fit was assessed with the Hosmer-
Lemeshow goodness-of-fit test. All statistical 
analyses were performed with SAS Version 9.2 
(SAS Institute, 2008).

Results

In construction, the proportion of fall fatali-
ties increased from 28% in 1992 to 36% in 
2007 and then dropped to 33% in 2008 with the 
decline of total construction fatalities (Figure 1). 
During the same period, the number of fatalities 
has been rising among construction workers ages 
55 and older, and fatal falls in particular have been 
steadily increasing as a proportion of work-related 
deaths. Despite the aforementioned decrease in 
construction fatalities during the recent economic 
downturn, the proportion of fatal falls in older 
construction workers was still as high as 38% in 
2008 (Figure 2).

Overall, from 2003 to 2008, approximately one 
fifth of the total fatal falls (520 of 2,432) in the 
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construction industry occurred in workers ages 55 
and older (Table 1). Compared with the younger 
fall decedents, the older decedents were more 
likely to be self-employed but less likely to be 
Hispanic or an immigrant: 17.9% of older worker 
decedents were foreign-born compared with 

32.7% of younger workers. The proportion of 
White non-Hispanic workers was similar across 
the age categories, whereas Black non-Hispanics 
accounted for slightly more of the older decedents. 
The majority of fatal falls by wage-and-salary 
decedents in construction, 54.4% overall, occurred 

Figure 1. Number and percentage of fall fatalities among construction workers, 1992–2008.
Source. U.S. Bureau of Labor Statistics, 1992–2008 Census of Fatal Occupational Industries.

Figure 2. Number and percentage of fall fatalities among construction workers ages 55 and older, 
1992–2008.
Source. U.S. Bureau of Labor Statistics, 1992–2008 Census of Fatal Occupational Industries.
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in small establishments with 1 to 10 employees. 
The proportion of fatal falls in such small estab-
lishments was slightly higher among older work-
ers than younger ones (56% vs. 54%).

Regarding the location of the fatalities, 
older construction workers were less likely to 
have fatal falls in industrial construction sites, 

compared with younger workers (33.3% vs. 
45.3%), but at residential construction sites, the 
two age groups had similar proportions. 
Together, residential and industrial construction 
sites accounted for more than two thirds (71.2%) 
of all fall fatalities. Chi-square tests indicated 
that the two age groups differed significantly 

TABLE 1: Characteristics of Fatal Falls in Construction by Age Group, 2003–2008 (in percentages)

Characteristic Ages 55 and Older Ages 16–54 All Construction pa

Gender   .409
  Male 99.2 99.5 99.5  
Race <.001
  White 88.3 82.7 83.8  
  Black 7.3 5.4 5.8  
  Other 4.4 11.9 10.4  
Hispanic origin <.001
  Hispanic 12.9 34.6 29.9  
Foreign-born 17.9 32.7 29.5 <.001
Occupation <.001
  Blue collar 87.7 95.8 94.1  
  White collar 12.3 4.2 5.9  
Self-employed 32.3 15.0 18.8 <.001
Establishment sizeb <.001
  1–10 employees 56.0 54.1 54.4  
  11–19 employees 10.5 11.1 11.0  
  20–49 employees 13.9 15.0 14.9  
  50–99 employees 8.1 8.1 8.1  
  100+ employees 11.5 11.8 11.7  
Location <.001
  Industrial construction sites 33.3 45.3 42.7  
  Residential construction sites 30.4 28.1 28.5  
  Public building 8.3 6.9 7.2  
  Street and highway 1.9 2.9 2.7  
  Other locations 26.2 16.9 18.9  
Region .065
  South 40.9 47.8 46.3  
  Northeast 20.4 17.2 17.9  
  Midwest 20.0 17.0 17.6  
  West 18.7 18.0 18.1  
Total 100 (n = 520) 100 (n = 1,908) 100 (N = 2,432) —

Source. U.S. Bureau of Labor Statistics, 2003–2008 Census of Fatal Occupational Injuries.
Note. Deaths without age information or of those younger than 16 were included in the total.
ap values reflect chi-square tests of age group differences for the characteristic variables.
bSelf-employed workers and cases without establishment size information were excluded.
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for all of the variables except gender and census 
region.

When segmenting fatal falls by occupation, 
laborers were the most prevalent occupation 
(22.7%), followed by carpenters (14.4%) and 
roofers (13.9%), regardless of their age (Table 2). 
Stratified by age groups, the t tests showed sig-
nificant differences between older and younger 
fall decedents for most occupations. Compared 
with younger decedents, the older group had a 
notably higher proportion of foremen and con-
struction managers but was less likely to work as 
construction laborers, roofers, or ironworkers.

Rates of fatal falls varied among occupations 
but were consistently higher for workers ages 55 
and older than for younger workers (Table 3). 
Roofers, ironworkers, and power line installers 
were the three occupations with the highest risk 
of fatal falls for both older and younger work-
ers. Comparing rates in specific construction 

occupations, the results showed significantly 
higher odds of fatal falls for older workers than 
for younger counterparts for 11 of the 14 occupa-
tions. The largest excess in fatality rate odds was 
observed in plumbers (OR  = 5.39, CI [2.72, 
10.71]), painters (OR  = 4.16, CI [2.93, 5.91]), 
brickmasons (OR = 3.47, CI [1.93, 6.24]), con-
struction managers (OR = 3.43, CI [2.37, 4.95]), 
and heating and air-conditioning mechanics 
(OR = 3.34, CI [1.69, 6.58]), yet the number of 
fatal falls in some of these occupations accounted 
for a small proportion of the total fatal falls in 
construction. For roofers—the occupation at 
highest risk of fatal falls—the rate of fatal falls for 
older workers was 60.5 per 100,000 FTEs, nearly 
triple the rate of 23.2 per 100,000 FTEs for 
younger workers in the same occupation.

Two thirds (66.0%) of fall fatalities occurred 
from a roof, ladder, or scaffold staging, but the 
type of fall varied by the age of the decedent 

TABLE 2: Distribution of Fatal Falls by Occupation and Age Group, 2003–2008 (in percentages)

Occupation
Ages 55 and 

Older Ages 16–54 All Construction
pa(H

0
 : µ

55+
 = 

µ
16–54

)

Construction laborer 17.5 24.1 22.7 .001
Carpenter 15.2 14.3 14.4 .588
Foreman 10.0 6.1 6.9 .006
Construction manager 9.4 3.5 4.8 <.001
Roofer 8.7 15.2 13.9 <.001
Painter 8.3 6.0 6.5 .109
Electrician 4.0 3.6 3.7 .650
Brickmason 2.9 2.3 2.4 .531
Plumber 2.5 1.2 1.4 .065
Ironworker 2.3 5.7 4.9 <.001
Heating A/C mechanicb 2.1 1.8 1.9 .633
Power line installer 1.4 2.2 2.0 .186
Drywall installer 1.2 2.0 1.8 .141
Sheet metal worker 1.0 1.0 1.0 .945
Other blue-collar worker 11.0 10.3 11.6 0.902
Other white-collar worker 2.5 0.7 1.1 .004
Total 100 (n = 520) 100 (n = 1,908) 100 (N = 2,432) —

Source. U.S. Bureau of Labor Statistics, 2003–2008 Census of Fatal Occupational Injuries.
Note. Deaths without age information or of those younger than 16 were included in the total.
ap values reflect t tests for differences in the group means.
bFull occupation name: heating, air conditioning, and refrigeration mechanics and installers.
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(Table 4). Compared with younger construction 
workers, fatal falls among older workers were 
less likely to be from roofs (25.4% vs. 34.3%, p < 
.001) but more likely to be from ladders (22.7% 
vs. 15.4%, p < .001). Falls from building girders 
accounted for 7.2% of fatal falls in younger dece-
dents but only for 3.3% of fall fatalities in older 
decedents (p < .001). Although deaths caused by 
falls on the same level accounted for only approx-
imately 1% of the total fatal falls in construction, 
it is notable that such deaths were more likely to 
be observed among older decedents than younger 
decedents (p  = .001). No significant difference 
was found between the age groups in fatal falls 
from scaffold staging.

The multiple logistic regression analysis 
examined factors associated with construction 
deaths from falls versus other causes (Table 5). 
Compared with younger workers, deaths among 
older workers were approximately 50% more 

likely to be from falls, after controlling for age, 
ethnicity, occupation, establishment size, employ- 
ment type, job site, and census region (OR  = 
1.50, CI [1.30, 1.72]). Work-related fatal falls 
were much more likely to occur at residential 
construction sites than any other location. Fatal 
falls were also more likely to be observed in 
blue-collar occupations than in white-collar 
occupations (OR = 1.48, CI [1.18, 1.85]). Moreover, 
establishment size appears to be significantly 
associated with fatal falls: The smaller the size, 
the higher the odds ratio. Compared with fatalities 
in wage-and-salary workers employed in large 
establishments (100 or more employees), deaths 
among self-employed construction workers 
were more likely to be caused by falls (OR = 
1.79, CI [1.42, 2.27]). The large p value from the 
Hosmer-Lemeshow goodness-of-fit test indi-
cated that the model fit the observed data well 
(p value = .272).

TABLE 3: Rate of Work-Related Deaths From Falls and Odds Ratio by Selected Occupations, 2003–
2008 Average

Ratea

Selected Occupations
Ages 55 and 

Older (n = 520)
Ages 16–54 
(n = 1,908) OR [95% CI]

Roofer 60.5 23.2 2.60 [1.90, 3.56]*
Ironworker 47.8 37.2 1.29 [0.71, 2.34]
Power line installer 26.9 14.0 1.92 [0.86, 4.29]
Sheet metal worker 16.2 4.9 3.33 [1.24, 8.91]*
Painter 15.3 3.7 4.16 [2.93, 5.91]*
Construction laborer 14.8 6.1 2.42 [1.93, 3.01]*
Brickmason 13.5 3.9 3.47 [1.93, 6.24]*
Carpenter 9.9 3.4 2.93 [2.28, 3.77]*
Heating A/C mechanicb 7.3 2.2 3.34 [1.69, 6.58]*
Foreman 6.8 2.5 2.67 [1.92, 3.70]*
Drywall installer 6.7 3.0 2.22 [0.94, 5.25]
Electrician 5.7 2.0 2.90 [1.78, 4.72]*
Construction manager 4.6 1.3 3.43 [2.37, 4.95]*
Plumber 4.3 0.8 5.39 [2.72, 10.71]*
All construction 6.7 3.3 2.07 [1.87, 2.28]*

Source. 2003–2008 Current Population Survey and Census of Fatal Occupational Injuries.
Note. OR = odds ratio; CI = confidence interval.
aRate = number of deaths per 100,000 full-time equivalent workers.
bFull occupation name: heating, air conditioning, and refrigeration mechanics and installers.
*p ≤ .05.
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Discussion

This study provides evidence that fatal falls 
are of particular concern for older construction 
workers. The results strongly support the study 
hypothesis that fatal falls are different between 
older and younger construction workers and 
that falls are an increasingly prominent cause of 
work-related death as workers age. Compared 
with younger workers, deaths among older con-
struction workers were approximately 50% 
more likely to be from fall injuries than other 
injuries after controlling for major demographic 
and employment factors. Death rates for fatal 
falls are significantly higher for older workers 
than for their younger counterparts in most con-
struction occupations. The highest risk in fall 
fatalities for both age groups was for the occu-
pations of roofer, ironworker, and power line 
installer. The rate of fatal falls for roofers was 
nearly 10 times that of all construction on aver-
age (60.5 vs. 6.7 per 100,000 FTEs), and the 
risk of fatal falls almost tripled for older roofers 
compared with their younger counterparts.

Although falls from roofs accounted for nearly 
one third of construction fatal falls, it is notable that 
falls from ladders accounted for a much larger pro-
portion of deadly falls in the older worker group 
than in the younger one. This finding is a clear 
indication that using a ladder remains a particularly 
risky task for older construction workers.

The high risk of fatal falls among older con-
struction workers suggests that OSHA and 
NIOSH should ensure that older construction 
workers are appropriately targeted within their 
fall prevention capacity. Some successful pro-
grams to prevent construction-related falls 
(such as the Fall-Safe Partnership intervention; 
Becker, Fullen, Akladios, & Hobbs, 2001) 
should be enhanced and adjusted specifically 
with older workers in mind. For example, lad-
der safety should be emphasized and older 
workers should be trained or retrained to use 
ladders properly. Since falls are a highly pre-
ventable injury, efforts to reduce or eliminate 
fatal falls as well as other severe work-related 
fall injuries would be a significant and practical 
benefit for the entire construction workforce.

TABLE 4: Types of Fatal Falls in Construction by Age Group, 2003–2008

Ages 55 and 
Older Ages 16–54 All Construction

Type n % n % n %

pa(H
0
 : 

µ
55+

 = 
µ

16–54
)

Fall from roof 132 25.4 655 34.3 789 32.4 <.001
Fall from ladder 118 22.7 294 15.4 413 17.0 <.001
Fall from scaffold staging 79 15.2 324 17.0 403 16.6 .334
Fall to lower level, NEC or 
  unspecified

62 12.0 223 11.7 285 11.7 .879

Fall from floor, dock, or ground level 36 6.9 137 7.2 174 7.1 .811
Fall from nonmoving vehicle 33 6.4 98 5.1 131 5.4 .306
Fall from building girders 17 3.3 138 7.2 155 6.4 <.001
Fall on same level 17 3.3 12 0.6 29 1.2 .001
Other 26 4.7 27 1.5 53 2.2 <.001
Total 520 100.0 1,908 100.0 2,432 100.0 —

Source. U.S. Bureau of Labor Statistics, 2003–2008 Census of Fatal Occupational Injuries.
Note. Deaths without age information or of those younger than 16 years old were included in the total. NEC = not 
elsewhere classified.
ap values reflect t tests for differences in the group means.
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Fatalities at residential sites were more likely 
to be caused by falls than that at nonresidential 
sites, indicating the need for better regulations 
and fall protections for workers in residential 

construction. Residential construction is usually 
not regulated by OSHA well, since projects are 
often small scale with quick-turnaround work 
and are completed before inspectors are even 

TABLE 5: Multivariate Logistic Regression on Fatal Falls Versus Other Fatalities, 2003–2008

Variable OR 95% CI p

Age
  55+ 1.50 [1.30, 1.72] <.001
  16–54 1.00 [1.00, 1.00] —
Ethnicity  
  Hispanic 1.23 [1.08, 1.40] .002
  Other, non-Hispanic 0.82 [0.68, 0.99] .041
  White, non-Hispanic 1.00 [1.00, 1.00] —
Occupation  
  Blue collar 1.48 [1.18, 1.85] .001
  White collar 1.00 [1.00, 1.00] —
Employment type  
  Self-employed 1.79 [1.42, 2.27] <.001
  Establishment size 1–10a 1.63 [1.32, 2.02] <.001
  Establishment size 11–19 1.44 [1.09, 1.91] .011
  Establishment size 20–49 1.33 [1.03, 1.72] .030
  Establishment size 50–99 1.27 [0.94, 1.71] .120
  Establishment size 100+b 1.00 [1.00, 1.00] —
Location  
  Residential construction site 24.98 [18.97, 32.89] <.001
  Public building 22.13 [16.00, 30.62] <.001
  Industrial construction site 21.66 [16.65, 28.17] <.001
  Other locations 10.84 [8.24, 14.25 <.001
  Street and highway 1.00 [1.00, 1.00] —
Region  
  Northeast 1.48 [1.23, 1.79] <.001
  Midwest 1.17 [0.97, 1.40] .095
  South 1.12 [0.97, 1.30] .124
  West 1.00 [1.00, 1.00] —
Overall model evaluation  
  Likelihood ratio 1521.12 <.001
  Score 1242.77 <.001
Goodness-of-fit test  
  Hosmer and Lemeshow 9.90 .272

Source. U.S. Bureau of Labor Statistics, 2003–2008 Census of Fatal Occupational Injuries.
Note. OR = odds ratio; CI = confidence interval.
a.Establishment size measure was only for wage-and-salary workers.
b.Establishments with 100 or more employees were set as the reference group for both self-employed and smaller 
establishments.
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aware of them (Sa, Seo, & Choi, 2009). Although 
OSHA fall protection rules have been in effect 
for many years, these regulations have not been 
applied to workers engaged in certain residen-
tial construction activities until very recently 
(OSHA, 2010). This study confirms previous 
findings that lack of specific fall prevention 
may contribute to the higher rates of fall deaths 
in residential construction (Kaskutas et al., 2009; 
Lipscomb, Dale, Kaskutas, Sherman-Voellinger, 
& Evanoff, 2008; Sa et al., 2009) and supports 
the recent OSHA enforcement in the residential 
construction industry.

This study also found that decedents who 
were employed in small construction establish-
ments or were self-employed were more likely 
to die from falls compared with decedents 
employed in larger establishments. According 
to the U.S. Census Bureau (2010), more than 
90% of establishments in residential construc-
tion are small establishments with fewer than 
10 employees, in which formal skill and safety 
training may be rare (Sa et al., 2009).

Our estimates from the CFOI data indicate 
that self-employed workers were more likely to 
die on residential construction sites. Self-
employed workers are not covered per the 
Occupational Safety and Health Act. Thus, their 
use of fall protection devices is not enforced, 
and they may have less rigorous safety practices. 
This is a problem for the construction industry, 
in particular, for older workers, given that nearly 
40% of construction workers ages 55 and over 
are self-employed (CPWR, 2011). In addition, 
self-employed workers often work alone, so if 
they are injured, help may not be readily avail-
able (Mirabelli, Loomis, & Richardson, 2003; 
Pegula, 2004). To reduce fall injuries, training 
and policy interventions should also be available 
for self-employed workers.

It is notable that older construction workers 
had a higher risk of fatal falls than younger work-
ers even in some occupations (such as plumbers) 
or activities (such as working on the same level) 
that have a relatively low risk of fall injuries. 
Although the causes of injuries are very compli-
cated and diverse, many aging-related factors are 
cited as contributing to the elevated risk: gradu-
ally worsening vision and hearing impairment, 
chronic medical and musculoskeletal problems, 

and reduced physical functioning (Welch, Haile, 
Boden, & Hunting, 2008; Zwerling, Whitten, 
Davis, & Sprince, 1998). The biomechanics of 
aging contribute to increased slips and falls; 
problems include slower reaction times, 
decreased joint mobility, reduced elasticity of tis-
sues, and loss of strength (Lockhart, Smith, & 
Woldstad, 2005). Considering that older workers 
may be more vulnerable to fall hazards, fall pre-
vention interventions should be readily available 
for all construction worksites and workers.

In terms of region, this study found that falls 
were higher in the Northeast than in the West. In 
addition to regional differences in types of con-
struction projects and other factors, this finding 
suggests that some fall injuries could be attrib-
uted to colder weather conditions. Working in 
the construction industry often means working 
outdoors. Construction workers who are outside 
in the Northeast are more likely to be exposed 
to freezing temperatures, frost, ice, and snow 
than are their counterparts in the West and the 
South. If proper precautions are not taken, a 
construction worker is at a higher risk for slip-
and-fall injuries, even fatalities, in adverse 
weather. In addition to fall protections, appro-
priate work scheduling in inclement weather 
may help workers avoid cold, wet, windy, and 
other risky working conditions.

Construction work brings to light many of the 
common health and functional deficits among 
older workers because of its physical demands 
and high-risk tasks. Older workers not only are 
at a higher risk for fatal and more serious inju-
ries but also require longer time away from the 
job if they are injured and have more hospi-
talizations on average (Derr et al., 2001; Rogers 
& Wiatrowski, 2005; Shishlov et al., 2011). 
Researchers have found that increased risk of 
severe injury begins earlier than what was tradi-
tionally thought of as “older” and can be 
observed as early as in the 40s (Chau et al., 
2004). Given the increasingly aging workforce 
in construction and higher risk for older work-
ers, the construction industry is in need of not 
only more rigorous safety and prevention mea-
sures but also ergonomic solutions (Choi, 2009; 
Hsiao & Simeonov, 2001). In addition, work 
accommodations and changes in tasks would 
allow workers to continue in the same industry 
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but with less risk of serious injury (Bohle, Pitts, 
& Quinlan, 2010; Costa, Goedhard, & Ilmarinen, 
2005). For example, older workers could be 
assigned less frequently to ladder-based tasks.

European and Asian scholars on aging have 
addressed the health and safety needs of older 
workers, including attention to the concept of 
workability (i.e., matching of job demands to the 
physical and cognitive capabilities of aging 
employees, such as revising schedules and tasks; 
Costa et al., 2005; Ilmarinen, 1999, 2009; 
Kumashiro, 2008). Assessment of individual 
workability and associated health problems may 
reduce disability-related work absences and 
retirement and, at the same time, prevent severe 
traumatic injuries, such as falls. Adopting a work-
ability index such as that used in Europe (Tuomi, 
Ilmarinen, Jahkola, Katajarinne, & Tulkki, 1998) 
should be a beneficial tool in risk assessments and 
job assignments from the perspective of injury 
prevention rather than an excuse of age discrimi-
nation. Changes in work and lifestyle are also 
important for maintaining or improving work-
ability over time (van den Berg, Elders, de Zwart, 
& Burdof, 2009). Therefore, workplace programs 
should promote evidence-based individual behav-
iors, such as leisure-time physical exercise and 
weight control.

The findings from this study should be taken 
into account with the study’s limitations. One of 
the major limitations is the lack of reliable 
denominator data (i.e., hours worked) to estimate 
rates of fatal falls. Although the rates of fatal falls 
by hours worked (FTE) were adjusted, the rates 
could be underestimated since self-reported 
hours worked in the CPS data may be overesti-
mated (CPWR, 2010). Since the CPS is con-
ducted via telephone, there is likely some 
undercounting of migrant and mobile workers 
and those who lack permanent U.S. addresses. 
For some age groups, this potential undercount-
ing may be of particular concern since immi-
grants, Hispanics, and very-low-income workers 
could be relatively younger. Thus, the rates could 
also be overestimated for some subpopulations.

In addition, the CPS is a sample survey sub-
jected to sampling and nonsampling errors as 
with other surveys. Moreover, even though basic 
demographic and employment information 
from CFOI and CPS were matched for most 

calculations, some key factors that could affect 
fatal falls, such as work location and establish-
ment size, were not available in the monthly 
CPS data. Hence, for the multivariate analysis, 
only the CFOI data were used. Furthermore, 
since factors such as safety and health training, 
fall prevention use, safety climate, workload, 
work organization factors, and project informa-
tion were not available in the CFOI or the CPS, 
differences in the actual risk of fatal falls 
between older and younger workers may not be 
fully measured. Further case studies and project-
based studies should be conducted to verify the 
study findings.

Despite the limitations, this study identifies 
the disparities in patterns and trends of fatal 
falls between older and younger workers, 
reveals the increased fall risk for older construc-
tion workers, and provides insight for older 
worker safety in the construction industry. This 
unique and detailed information may contribute 
to fall interventions for older workers as well as 
for the entire construction workforce.
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Key points

•• We examined trends in fatal falls in the U.S. con-
struction industry by analyzing two large data 
sources during a 17-year period (1992–2008).

•• Older construction workers, ages 55 and older, had 
higher rates of fatal falls than did younger workers; 
results were significant in 11 of 14 occupations.

•• Multiple regression analysis indicated that older 
decedents had a significantly higher likelihood 
that work-related death was caused by a fall, after 
controlling for major demographic and employ-
ment factors.
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•• As the construction workforce ages, there is an 
urgent need to enhance fall prevention efforts, 
provide work accommodations, and match work 
capabilities to job tasks.
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