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Long workhours, work scheduling and work-related injuries among
construction workers in the United States
by Xiuwen Dong, MSc 1
Dong X. Long workhours, work scheduling and work-related injuries among construction workers in the United
States. Scand J Work Environ Health 2005;31(5):329–335.

Objectives The objectives of this study were (i) to examine work scheduling in construction and (ii) to establish
whether there is any connection between workhours and safety outcomes among construction workers.

Methods The National Longitudinal Survey of Youth, 1979 cohort (NLSY79), was used for the data analysis.
Odds ratios were used to measure the risk of work-related injury in different worker groups.
Results The findings showed that (i) construction workers started work earlier, worked longer days and fewer
weeks a year, and were more likely to hold multiple jobs and change jobs than their nonconstruction counterparts
and (ii) long workhours and irregular work schedules were significantly associated with a higher work-related
injury rate after control for possible confounders.
Conclusion The results provide evidence that overtime and irregular work scheduling have an adverse effect on
worker safety.

Key terms ending worktime; long workhours; longitudinal survey; multiple jobs; overtime; shift work;
scheduling; starting worktime; work-related injury; worker safety.

Work scheduling variables such as work–rest schedules,
weekly duration of work, shift work, and extended periods of overtime presumably relate to worker fatigue,
hazard exposures, cumulative trauma, and other health
outcomes (1). Much of the research on the relation between workhours and health has focused on shift work (2–
5). Duchon & Smith (6) reviewed laboratory, field, and
accident analyses of extended hours (regular shift lengths
of 10 or 12 hours, while still maintaining a 40-hour workweek) and safety and found that the results were so various that they could not draw general conclusions.
In recent years, the connection between long
workhours and health has been attracting growing interest. Studies have found effects of long workhours on
psychological well-being and mental health, insufficient
sleep, and an increase in blood pressure, cholesterol concentrations, and substance abuse (7–11). Unhealthy
weight gain, musculoskeletal problems, cumulative trauma disorders, fatigue, and mortality have also been reported as associated with long workhours (12–19). Van
Der Hulst reviewed 27 recent empirical studies, obtaining more evidence on long workhours and adverse
health. However, the evidence is inconclusive because
many studies did not control for potential confounders
(20). Despite the fact that the number of published
1

studies examining long workhours appears to be increasing, a recent report by the National Institute for
Occupational Safety and Health in the United States
shows that few studies have examined how the number
of hours worked per week, shift work, shift length, the
degree of control over one’s work schedule, and other
characteristics of work schedules interact and relate to
safety and health (21).
Construction workers face rapidly changing workplaces, a high degree of competition, and bouts of unemployment, as well as vast amounts of overtime (22,
23). The use of overtime is the most common means of
speeding up projects that are schedule-driven and of replacing labor when shortages occur. Pressures and fatigue related to overtime may affect workers’ ability to
remain safe in the workplace; yet little has been documented about the effects of overtime and work schedules on construction workers’ safety. Analyzing workers’ compensation claims and payroll data for over 2800
contracts on a large construction project, Lowery et al
(24) found that the risk for total and nonlost-worktime
injuries was elevated for contracts with overtime payrolls greater than 20%. Similarly, in five focus group
discussions with construction workers, Goldenhar et
al (25) found overtime to be associated with several
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adverse health and safety outcomes, including sleep
deprivation, injury, fatigue, and stress. Nevertheless, the
generalizability of the two studies is limited because of
the study samples.
The primary purpose of this study was to characterize workhours and work schedules for a nationally representative cohort of construction workers in the United States (US) and identify any association between long
workhours or work schedules and worker safety among
this group. The hypotheses of this study were (i) work
schedules of construction workers differ from those of
workers in other industries and (ii) the risk of work-related injury increases as workhours increase. There were
two concerns in terms of worker safety with respect to
overtime work. The first related to fatigue and its influence on behavior associated with safe work practices,
such as paying attention to safety and being willing to
take potentially risky shortcuts. The second related to
prolonged exposure to physical, chemical, and other
hazards; however, the survey provided only limited information on the work environment.

Study population and methods
Data and sample size
This study analyzed data from the National Longitudinal Survey of Youth, 1979 cohort (NLSY79) from 1992
through 1998. NLSY79 is a nationally representative
survey sponsored by the US Bureau of Labor Statistics
and conducted by the Ohio State University. The survey was based on a national sample of 12 686 men and
women whose ages ranged from 14 through 21 years as
of 1 January 1979, when the survey began. These persons were interviewed annually from 1979 through
1994, and biannually starting in 1996. The NLSY provides detailed information on demographics, work history, socioeconomic characteristics, and a variety of
health questions. Beginning with the 1988 survey, an
extensive series of questions was initiated on work-related injuries and illnesses. The respondent is asked specifically for the most recent and most severe work injury. This information facilitated the tracking of work histories for the respondents and the establishment of any
relationship between workhours and work-related injuries in the present study.
In each survey, 550 to 600 respondents reported that
their main job (in any occupation) was in the construction industry, codes 067–077 in the 1970 US Census
Industrial Classification (26); the respondents employed
in other industries were defined as nonconstruction
workers (N≈7000 per survey). Altogether 2584 construction-related observations were compiled during the
study period. Production (blue-collar) workers were
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coded 401–575 and 601–785 by the 1970 US Census
Occupational Classification. The variables used for this
study were selected from NLSY79’s Main and Work
History files of the 1992–1998 surveys, linked by the
survey identification number.

Definition and measurement
Workhours. The NLSY79 collected information on the
number of workhours that a respondent worked at all
jobs during the survey week, the number of workhours
per day and per week on each job, and the usual hours
worked per day or per week. Two summary variables
created for each year provided information on the total
number of hours that a respondent worked. One was
how many weeks worked, and the other was how many
hours worked since the previous interview. These
workhour variables were used to estimate the hours
worked by an individual worker. Overtime was defined
as working >8 hours per day and >40 hours per week.
Work-related injuries. The NLSY respondents were
asked “Since [date of last interview], have you had an
incident at any job that resulted in an injury or illness
to you?” In the following questions, the respondents
were asked whether the result was an injury or an illness and whether it was the MOST SEVERE injury or
illness since the date of the previous interview. Because
very few incidents resulted in illness in construction and
most construction injuries were reported as severe injuries, the data analysis focused on severe injuries in this
study. In addition, to calculate injury rates in a 2-year
period (since the last interview), only the 1996 and 1998
surveys were used for the injury-related analyses.

Statistical methods
The t-test and the chi-square test were used to identify
the difference in workhours and work schedules between the construction and nonconstruction workers and
the difference in the injury rates for workers with various workhours and work schedules. To test the interaction between overtime and work schedules (workshifts,
time to start and end work) in relation to work-related
injuries, the SAS GLM (general linear model) procedure (SAS Insitute, Cary, NC, USA) was used. Built on
descriptive statistics and the GLM results, a multiple
logistic regression model was developed to evaluate the
association between long workhours and worker safety
after control for possible confounders. To better estimate
the overtime effects on the safety of production workers, the respondents in service and white-collar occupations and those who usually worked <7 hours a day
were excluded from the GLM and logistic regression
model.
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In addition, all statistics in this paper were weighted by NLSY population weights to reflect the initial
sampling design, which involved an oversampling of
blacks and differential attrition. The level of statistical
significance was set at P<0.05. SAS version 9.1 was
used for the statistical analyses.

Hispanic, and 23% were female. In addition, more than
20% of the construction workers reported they were
self-employed, whereas the corresponding proportion
was 10% in other industries.

Work schedules and workhours
Overall, construction workers started work earlier in the
morning than did other workers. About 63% began work
between 0600 and 0700, while 30% of the nonconstruction workers started work that early (figure 1). Most of
the construction workers (65%) ended work between 1530
and 1700, and less than 7% ended work at or after 1900;
for nonconstruction workers, including those who did shift
work, 14% ended work at or after 1900 (figure 2).
Approximately 42% of the construction workers reported that they usually worked >8 hours per day compared with 31% of the workers in other industries (table 1). Nearly 90% of the construction workers worked
a regular day shift, while 64% of the workers in nonconstruction industries did. Compared with workers in
other industries, construction workers were generally
more likely to change jobs and hold more than one job
and less likely to have a full-time job and flexible work
schedules (table 1). Construction workers worked more
hours per week, but fewer weeks per year than their

Results
Worker characteristics
Most of the respondents employed in the construction
industry were male; only 8% were female. Two-thirds
(67%) of these respondents worked in special trade construction, 20% was employed as general building contractors, 10% was in heavy construction, and for the rest,
the sector was not specified. Approximately 78%
(N=2100 in five surveys) of the construction workers
were in production occupations, including carpenter,
electrician, roofer, construction laborer, helper, and other construction trades. Within these occupations, African-American workers accounted for 10%, 6% were
Hispanic, and only 4% were female. In other industries,
26% (N=8740 in five surveys) were production workers, of which 18% were African-American, 7% were
60

P e rc e n t

50
40
30
20
10
0

Be

fo

r

6
e0

00

07

00

08

00

09

00

Construction

10

00

11

00

12

00
Af

Nonconstruction

t

1
er

20

0

Figure 1. Time of day workers usually began
work in their main job (production occupations; N=2100 in construction, 8740 in nonconstruction).
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Figure 2. Time of day workers usually ended
work in their main job (production occupations; N=2100 in construction, 8740 in nonconstruction).
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Table 1. Work schedules, construction versus nonconstruction
(production occupations).

Table 3. Distribution of hours worked per day by selected construction occupation and type of employment.

Characteristics

Category (N=size)

Construction
(N=2100) (%)

Nonconstruction
(N=8740) (%)

Hours worked per day

1–6 hours
7–8 hours
9–10 hours
11–12 hours
13–14 hours
≥15 hours

3.0
54.7
34.4
6.5
0.1
1.1

13.0
55.4
21.4
7.1
1.3
1.5

7–8
(%)

9–10 11–12
(%)
(%)

Professional & managerial (354) 6.5
Clerical (155)
18.1
Bricklayer, mason (71)
0
Carpenter (380)
3.9
Electrical (137)
0
Painter (100)
18.3
Plumber (103)
4.7
Roofer (96)
0
Op engineer (182)
0.6
Truck driver (66)
0
Laborer & helper (450)
0.5

41.1
58.0
56.7
58.5
81.4
46.7
56.2
45.9
70.9
37.8
55.2

38.5
20.2
22.1
30.3
16.5
23.6
33.8
54.1
18.2
36.4
41.9

7.0
3.7
21.2
5.8
0
11.4
5.3
0
10.4
13.8
2.3

6.9
0
0
1.5
0
0
0
0
0
12.0
0

89.5
0.2
0.7
1.9
0.4
6.5
0.9

64.3
8.9
7.3
6.6
1.7
9.8
1.4

Flexible work schedule

36.4

42.6

40.4
56.2

39.2
32.8

8.3
5.9

3.2
1.8

Usually worked at main job

90.8

97.8

More than one job

37.3

25.5

Less than full-time

35.9

18.8

Changed job since last interview

40.0

27.0

Occupations

Shift work
Regular day shift
Regular evening shift
Regular night shift
Rotating shift
Split shift
Irregular schedule or hours
Other

Type of employment
Self-employment (465)
Wage and salary (2067)

Construction

Non- Differcons- ence
truction

Hours per day
8.8
8.3
0.5
Hours per week
44.3
40.6
3.8
Hours of overtime
13.2
9.6
3.6
last week a
Weeks per year
42.6
44.6 –1.9
Hours per year
2033.5 1923.3 110.2
Hours since last
4011.4 3732.7 278.7
interview b
Unemployed weeks
3.7
2.3
1.4
(per year)
Unemployed weeks
5.3
3.5
1.8
since last interview b
Mileage
12.1
8.3
3.8
Travel time (minutes)
21.0
16.9
4.1
a
b

95% CI

P-value

0.25–0.70
2.45–5.08
1.34–3.78

<0.01
<0.01
<0.01

-2.71– -1.18 <0.01
16.22–204.20 0.02
74.82–482.60 0.01
0.88–1.87

<0.01

0.61–2.95

<0.01

0.94–6.56
0.74–7.36

<0.01
<0.01

Average of respondents who reported overtime.
For 1996 and 1998 data only.

nonconstruction counterparts. This finding reflects the
seasonal nature of construction jobs (table 2). In addition, construction workers spent more time on travel to
their worksite than workers in other industries.
The number of workhours varied among the construction occupations and employment types (table 3).
Self-employed workers typically worked more hours
than wage and salary workers did. Among the production occupations, truck drivers, roofers, bricklayers, and
construction laborers worked longer days than did workers in other construction trades.
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8.9
3.1

Work-related injuries

Table 2. Workhours and related characteristics, construction
(N=2100) versus nonconstruction (N=8740) (production occupations). (95% CI = 95% confidence interval)
Variable

Construction workers had a higher work-related injury
rate than did their nonconstruction counterparts. Approximately 11.5% of the NLSY79 respondents who
worked in construction reported they had experienced
a work-related injury since the previous interview, compared with 7.2% of the workers in other industries during the same period (OR 1.61, 95% CI 1.60–1.62). However, the difference in the injury rates between the construction and nonconstruction workers within production occupations was relatively small (11.8% versus
10.8%, OR 1.09, 95% CI 1.08–1.11). When the respondents with a work-related incident were asked about the
results of that incident, only 2% of the construction
workers reported an illness, while 8% of the nonconstruction workers did (OR 0.23, 95% CI 0.22–0.24);
nearly all of the construction workers regarded their injury as severe, compared with 95% of the workers in
other industries.
In construction, workers working >8 hours a day had
higher injury rates than those who worked 7 or 8 hours
a day (15.0% versus 10.4%, OR 1.57, 95% CI 1.56–
1.58). Among the production workers in all industries,
including the construction industry, the injury rate increased steadily along with the hours of overtime (figure 3). However, no such a trend was observed when
the calculation was limited to the construction industry
only. Perhaps the sample size of the construction workers was too small for a dose analysis.
Table 4 shows the results of the interaction analysis
between overtime and work schedules in relation to workrelated injuries after control for industry, occupation, race,
and gender. No interaction was observed between overtime and work schedules. However, shift work and time
of starting or ending the workday significantly interacted.
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10,0
10.0
9,0
9.0
8.0
8,0

Odds ratio

7,0
7.0
6,0
6.0
5.0
5,0
4.0
4,0
3.0
3,0

2,0
2.0
1.0
1,0
0.0
0,0

Figure 3. Most severe injury since workers’
last interview. Overtime versus 7–8 hours.
(1996 and 1998 surveys only; respondents
7–8 hours
hours >8Ov
hours
hours
hours
hours
hours
7-8
e r 8 >10Ov
e r 10>12Ov
e r 12>14Ov
e r 14>16Ov
e r 16 who worked <7 hours per day were excluded;
production occupations in all industries,
N=4103)
Uppe r 95% CI Low e r

Table 4. Interaction between overtime and work schedules in relation to work-related injuries (production occupations, N=4103).
(Multijob = more than one job, shift = not regular day shifts)
Variables

F-value

Early × shift a
Overtime
Shift
Late × shift b
Early
Gender
Late
Overtime c × industry
Multijob
Construction
Overtime × shift
Overtime × late
Overtime × multijob
Overtime × early

17.36
5.72
5.60
3.99
3.98
3.56
2.03
1.74
1.46
1.32
0.52
0.42
0.08
0.01

P-value
<0.0001
0.001
0.017
0.046
0.048
0.059
0.112
0.187
0.227
0.251
0.470
0.517
0.716
0.916

a

Starting work before 0700.
Ending work after 2000.
c >40 hours per week.
b

Table 5 presents the results of the multiple-logistic
regression model. The odds ratios indicate that similar
increased risk factor effects occurred for the workers
working longer hours, whether daily or weekly, after
control for possible confounders. When workers worked
>40 hours a week or 8 hours a day, the injury risk increased slightly. Above 50 hours a week, the risk was
almost double (OR 1.98, 95% CI 1.87–2.05). Moreover,
shift work, multiple jobs, and starting work early or ending work late in the day were also associated with elevated injury rates.

Discussion
The results of this study support the hypothesis that the
risk of injury increases along with long workhours,

Table 5. Risk factors for severe work-related injuries, production
occupations (N=4103). Variables with effects met the 0.05 significance level for entry into the model. The variables used that
did not meet the criteria include hours worked at home, mileage,
time traveling to work, and flexible schedule. Workers who usually worked <7 hours a day were excluded. (OR = odds ratio,
95% CI = 95% confidence interval)
Risk factors
Weekly hours >50
Received overtime pay last week
Overtime last week
More than one job
Started work before 0700
Shift work
Construction
Usual daily hours >10
Ended work after 2000
Male
Self-employment
Usual weekly hours >40
Usual daily hours >8
Nonwhite
Age >40 years

OR

95% CI

1.98
1.64
1.54
1.51
1.28
1.21
1.19
1.18
1.18
1.06
1.03
1.02
1.02
1.01
0.99

1.88–2.05
1.63–1.64
1.53–1.55
1.50–1.53
1.28–1.30
1.20–1.21
1.18–1.19
1.17–1.19
1.17–1.19
1.05–1.07
1.02–1.04
1.02–1.03
1.01–1.02
1.01–1.02
0.98–0.99
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0.03
<0.01
<0.01
0.02
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

when other variables are held constant. Construction
workers working long hours were significantly more
likely to be involved in a work-related injury. The results also support the hypothesis that the work schedules of construction workers differ from those of workers in other industries. The construction workers started work earlier, worked longer days and fewer weeks,
and were more likely to hold multiple jobs and change
jobs than their nonconstruction counterparts. In addition,
this study confirms previous findings that demographic
and work-related factors affect worker safety (27, 28).
Although the NLSY is a unique source of information for studying the dynamics of work-related injuries
and workhours longitudinally, this study has limitations
stemming from the data source. First of all, it was not
Scand J Work Environ Health 2005, vol 31, no 5
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possible to verify the accuracy of the self-reported hours
worked or to determine the day and at what time of the
day each work-related injury occurred. Information
about how long each day in a week people worked and
how many days they worked per week is not available.
The use of long recall periods and self-defined injuries
may yield biased results (29). In addition, information
on individual workloads and work conditions was not
provided. Moreover, although the results showed that
the risk of injury is associated with occupations, the
sample size was too small to allow further analyses on
detailed occupations. Thus the statistics may not sufficiently represent situations for certain construction occupations. Nonetheless, it is unlikely that there are other nationally representative sources of information on
detailed work history and work-related injuries in the
United States.
Despite the fact that an 8-hour workday has been
widely established legally, the reality often differs. Data
collected by the US Bureau of Labor Statistics reveal
that the proportion of persons working very long workweeks has risen since the mid-1970s (30, 31). In addition, overtime may not always be reflected in official
statistics (32). In construction, there are many circumstances (including project labor agreements in the US
construction industry) that may result in 4 × 10-hour
days or other variations of hours worked, which could
not be considered overtime.
Whether long workhours adversely affect health has
been debated for many years. The main argument advanced by people who advocate shorter hours is that
work conditions are potentially injurious to workers’
safety and health, particularly to those in hazardous occupations when long hours are worked, although researchers have not drawn a final conclusion (3, 15, 20,
21). Given the higher risk for long workhours in construction observed in this study, it is more likely the
length and the other dimensions of workhours in construction that contribute to safety risks, rather than nightshift work, which has been the focus of most previous
research (3–5).
Overtime is preferred by many people for cultural,
social, and economic reasons. For instance, there is a
prevailing, almost religious conviction of the virtues of
hard work (33). The rising costs of health insurance,
unemployment insurance, and government-mandated
benefits have made paying overtime to current employees, rather than employing new ones, a relative bargain
for employers (34). On the other hand, the preference
for overtime seems to be coming from employees themselves. A survey conducted by the Cornell University
indicates that job insecurity and financial strain are significantly correlated with workers’ preference for overtime (35). From a worker’s perspective, working in the
construction industry is relatively contingent. No one
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knows how long any given job will last; therefore, when
a worker has a job, he or she has to work as much as
possible. This is the nature of the construction industry.
Overtime is also a result of the popular misconception that longer hours mean higher productivity. Actually, increased workhours neither necessarily lead to a
rise in output nor decreased hours to curtailed output.
Instead, a shortening of the workweek below, or a
lengthening of the workweek above, a maximum output point may lead to a decline in output (36). A study
of overtime and productivity in electrical construction
found that the use of overtime is generally acknowledged to present significant cost increases (37).
Overtime may be necessitated by poor organizational and managerial practices, such as a lack of proper
planning, unrealistic work schedules, or orders to redo
work. Construction project owners and contractors need
to use more careful planning, staffing, and training to
set appropriate work schedules and cut unnecessary
overtime. If workers sometimes have to work overtime
and irregular work schedules, especially continually
long workdays, it may be advisable to provide more onsite breaks during workdays. In addition, because of the
highly skilled character of the work in some construction occupations, it is necessary to have a sufficiently
large trained workforce in place to meet demand in
times of peak economic activity.
The results of this study may also suggest a need for
public policy intervention, such as establishing a ceiling for workhours during a certain time period in construction and other industries in similar situations. From
a safety and health perspective, limiting the acceptable
hours of work makes sense, especially for workers in
high-risk occupations. Such a limitation may even be
an economically sound approach if the costs of workrelated injuries and illnesses are taken into account, even
without the possible negative effects of overtime on productivity being considered.
The results of this study, however, need confirmation in additional studies. Regarding the interaction between hours at work and other hazards in the workplace,
it would be meaningful to develop more adequate exposure models to arrive at more reliable estimates.
Nonetheless, for additional studies, adequate databases
to estimate the exposure would be urgently needed.
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