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Objectives   Long working hours can lead to an accumulation in fatigue that may increase worker’s risk of injury. 
However, it is not known if this association is different for men and women. Our aim was, therefore, to investigate 
gender differences in the effect of weekly working hours on occupational injury risk. 
Methods   The US National Health Interview Survey is a clustered, stratified, cross-sectional sample representa-
tive of the US population, collected using in-household interviews. We pooled seven years of data (2004–2010) 
comprising 96 915 employed workers. Annualized injury rates per 100 workers were estimated for men and 
women in categories of weekly working hours (<30, 31–40, 41–50, >50 hours/week). Additionally, injury 
risk was predicted using weighted logistic regression models by weekly working hour categories, stratified by 
gender, including age, ethnicity, education, type of pay, occupation, body mass index, usual sleep duration, and 
psychological distress as covariates. 
Results   Of 96 915 workers, 705 (0.75%) reported an injury in the last 3 months. Injury rates were higher 
among men and increased with increasing working hours for both genders. However, results of the adjusted 
logistic regression model indicated an interactive effect of working hours and gender on injury risk [odds ratio 
(OR) 1.02, 95% confidence interval (95% CI) 1.00–1.03). Injury risk increased among women working 41–50 
hours/week (OR 1.51, 95% CI 1.03–2.21) and >50 hours/week (OR 1.69, 95% CI 1.06–2.70) compared to 31–40 
hours/week but not among men. 
Conclusions   The findings indicate an increase in injury risk with increasing working hours among women 
but not men.  
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The average number of hours worked per week has 
increased by about one hour in the United States during 
the last two decades, a pattern of work style contrary 
to other economies, eg, the European Union and Japan 
where weekly hours have declined by about two and 
five hours, respectively, over the same time period (1). 
Extending hours of work inevitably leads to a reduction 
in time for recovery from work-related fatigue and sleep 
during rest periods (2), as well as an increase in expo-
sure time to occupational strains and work conditions 
that are potentially hazardous. As a consequence, perfor-
mance deteriorates, and the risk of errors and injuries or 

“accidents” on the job increases (3–8). Thus, a growing 
base of empirical evidence indicates a negative impact 
of long working hours on employees’ safety (9–12).  

Additionally, individual factors (eg, demographic 
characteristics, mental health, and health-related mea-
sures, such as obesity or physical fitness) and work-
related characteristics (eg, physical demands) are asso-
ciated with weekly working hours (5, 13–16) and at 
the same time influence occupational injury risk (14, 
17–24). These factors might thus confound the relation 
between working hours and injury risk. 

Among demographic factors, work schedule design 
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has been associated with different effects on occupational 
injury risk among men and women. While men generally 
show higher injury rates than women, women appear to 
have a greater risk while working on weekends and are 
more likely to experience an injury when working in 
rotating shifts (25, 26). On the other hand, results of a 
recent study based on the Canadian population indicate 
that the increase in injury risk across weekly working 
hours is slightly stronger among men than women (23). 
However, this study did not control for sleep effects. 

Women still work substantially longer hours under-
taking household and related activities compared to 
men (27, 28) and spend more time away from work 
due to domestic responsibilities (29). Thus, time for 
recovery and sleep might be decreased, elevating the 
fatigue-related impact of longer working hours among 
women. This has been supported by studies demonstrat-
ing reduced work ability (28) and higher musculoskeletal 
disorders (30) among women working longer hours 
combined with domestic workload. However, there is a 
lack of research regarding gender differences in the asso-
ciation between long working hours and safety, and only 
few studies have used large samples or nationally rep-
resentative data sources to examine these relationships 
and included possible confounding factors, such as sleep.  

The aim of the current study was, therefore, to 
examine gender differences in the risk of occupational 
injury across weekly working hours in a large sam-
ple of workers in the US, using pooled data from the 
National Health Interview Survey (NHIS) over seven 
years (2004–2010) while controlling for several poten-
tial individual and work-related confounding factors. We 
hypothesized that long work hours are related to a higher 
injury risk among women than men, implying an interac-
tive effect between weekly working hours and gender.

Methods

Study sample 

The NHIS is a publicly available, multistage, clustered, 
stratified, cross-sectional sample representative of the 
US population. It is collected every year using in-
household interviews and is considered to be a source 
for detailed information about the health status, health 
behavior, and healthcare access and utilization in the US 
(31). The complex sample design allows for valid popu-
lation estimates, when accounting for the stratification, 
clustering, and weighting in the study design (32, 33). 

Of all interviewed individuals in the “household 
component” of the survey (N=597 247), we included 
persons aged 18–74 years who reported working for pay 
(“employed”) and gave information about their weekly 

work hours in the previous week (N=249 713). Informa-
tion about most covariates were collected in the “adult 
core” sample (containing information of one randomly 
sampled adult within the family), further reducing the 
sample size to N=103 773. Due to missing covariate 
information, 6858 individuals were excluded, resulting 
in a final sample size of N=96 915 for the estimation of 
multivariable injury risk prediction models. 

Case definition of occupational injury

A person was classified as “injured” if they reported 
at least one injury or poisoning episode that required 
medical attention during the three months prior to the 
interview (32, 33). Only work-related injuries were used 
in the analyses, as determined by the answer “working 
at a paid job” in response to the question “What were 
you doing when the injury happened?”.

Weekly working hours

Within the “family component”, each employed individ-
ual reported their weekly working hours in the last week, 
which was measured on a continuous scale, and subse-
quently categorized a priori into ≤30, 31–40, 41–50, and 
>50 hours per week and used as the independent variable. 

Sociodemographic, work-related, and health factors

Several sociodemographic factors were included as 
control variables in the analysis (eg, age, education, and 
ethnicity). Education was defined as the highest educa-
tion achieved [“did not complete high school”, “high 
school graduate” (reference category), “some college”, 
“bachelor’s degree”, “master’s degree”, and “profes-
sional school degree or doctoral degree”], and ethnicity 
was available as a categorical variable classified into 
“non-hispanic white” (reference category), “hispanic”, 
“non-hispanic black”, and “non-hispanic other”. 

To account for work-related influences on work 
hours and injury risk, information about occupation 
(a priori coded according to the Standard Occupation 
Classification; the reference category was “office and 
administrative support”) and type of pay (in response 
to the question “Were you paid hourly?”, reference cat-
egory “no”) were included in the analysis. 

Previous studies indicated that short sleep, higher 
body mass index (BMI), and impairments in mental 
health are associated with long work hours (5, 15, 16, 
34) and increased injury risk (24, 35), and these vari-
ables were therefore included as covariates. Usual daily 
sleep duration in hours was measured in response to the 
question “On average, how many hours of sleep do you 
get in a 24-hour period?”. BMI was computed from self-
reported height and weight. Mental health was measured 
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using a scale developed and validated for use in the NHIS 
containing 6 questions “During the past 30 days, how 
often did you feel ...”: (i) so sad that nothing could cheer 
you up?; (ii) nervous; (iii) restless or fidgety; (iv) hope-
less; (v) that everything was an effort; (vi) worthless. All 
were answered on a 5-point scale from “never” to “all of 
the time”, and the item scores from all 6 questions were 
added to achieve an overall sum score, ranging from 
0–24, called the K6 score, indicating the level of psycho-
logical distress (36).

Statistical analysis

Weighted frequencies and means for all variables were 
calculated by gender, adjusted for the weighting, cluster-
ing, and stratification in the NHIS. 

Weighted annualized injury rates per 100 work-
ers across weekly work hour categories (≤30, 31–40, 
41–50, and >50 hours/week) were estimated based on 
the sample containing information on weekly working 
hours and occupational injury (N=249 713) for the total 
sample and stratified by gender. 

To estimate the risk of an occupational injury (as 
a dichotomous variable) across weekly working hours 
[as a categorical variable with full-time work (31–40 
hours/week) as the reference category), weighted logistic 
regression analyses were used, with and without adjust-
ment for all covariates, with P<0.05 as the level of signifi-
cance. The analyses were stratified by gender to estimate 
the effects of weekly working hours on injury risk for men 
and women separately. To test a potential interaction of 
gender and working hours, a second logistic regression 
model was estimated using the total sample and including 
gender and the interaction term “work hours × gender” 
in addition to the covariate set described above. To test 
gender differences within work hour categories, a third 
adjusted logistic regression model was estimated to pre-
dict injury risk for women versus men, stratified by 
working hour categories. All analyses were conducted 
with SAS version 9.2 (SAS Institute, Cary, NC, USA) 
procedures for survey data, and the sample weights pro-
vided by the NHIS were used for all analyses. 

The institutional review boards of the Harvard School 
of Public Health and the Liberty Mutual Research Insti-
tute for Safety approved this study.  

Results

Sample description

The sub sample containing all covariate information 
(N=96 915) included 48 816 (51.4%) men and 48 099 
(48.6%) women, with a total of 705 injured workers 

(0.75%). The detailed sample description and distribu-
tions of all variables are presented in table 1. 

Comparison among men and women showed that 
the proportion of occupational injury was substantially 
higher among men (0.95%) than women (0.53%) and 
that men worked significantly longer (mean 42.6 hours/
week) than women (mean 37.3 hours/week, P<0.05). 
Women reported slightly longer sleep duration, higher 
proportion of hourly payment, and a higher level of 
psychological distress than men. As expected, the distri-
bution of men and women differed also by occupational 
category (see table 1).

Unadjusted annualized injury rates

An estimated 3 428 402 work-related injury episodes 
occurred annually over the 7-year study period, with 
approximately 130 million estimated workers per year 
at risk, leading to an incidence of 2.65 injuries per 100 
workers (see table 2). While men generally showed 
higher unadjusted annualized injury rates than women, 
the injury rates increased across the a priori defined 
categories of weekly work hours for both groups and 
the total sample. One exception was a higher injury 
rate among men working <30 hours/week compared to 
31–40 hours/week. 

Weekly work hours and injury risk in men and women

Estimating the injury risk across weekly working hours 
in an unadjusted logistic regression model revealed 
an increased risk for men working 41–50 hours/week 
(OR 1.23, 95% CI 1.03–1.47) and >50 hours/week (OR 
1.34, 95% CI 1.11–1.62) compared to 31–40 hours/
week, whereas the category <30 hours/week did not 
show any significant difference (OR 1.14, 95% CI 
0.90–1.46). A similar trend was found for women, who 
had an increased injury risk when working 41–50 hours/
week (OR 1.35, 95% CI 1.03–1.77) and >50 hours/
week (OR 1.53, 95% CI 1.08–2.16) compared to 31–40 
hours/week, but not <30 hours/week (OR 0.95, 95% CI 
0.73–1.24).

Results of the adjusted logistic regression analyses 
(see table 3) showed that, among women, working 41–50 
and >50 hours/week was associated with an increased 
injury risk compared to 31–40 hours/week while con-
trolling for all covariates. For men, we did not find 
any significant increase in injury risk in any work hour 
category compared to 31–40 hours/week in the adjusted 
model. The interaction term “working hours × gender” 
was statistically significant (P=0.02) in the overall logistic 
regression model, which included all covariates.

A linear trend was fitted to the OR for injury risk 
across working hour categories, and variance explained 
(R2) by this linear trend was compared between men 
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Table 1. Description of the National Health Interview Survey (NHIS) 2004–2010 sub sample containing all covariate information by gender 
(N=96 915). [SE=standard error]

Characteristic Men Women

N  
(interviewed)

% 
(weighted)

Mean SE N  
(interviewed)

% 
(weighted)

Mean SE

Age 48 816 40.82 0.10 48 099 41.22 0.10
Education
Did not complete high school 6899 11.22 4943 7.85
High school graduate 12 977 26.45 12 036 24.51
Some college 14 106 29.73 16 257 34.65
Bachelor’s degree 9749 21.54 9824 21.74
Master’s degree 3390 7.37 4015 8.96
Professional school degree 1695 3.69 1024 2.30

Ethnicity
Hispanic 9986 13.22 8311 10.36
Non–hispanic white 29 999 71.64 28 831 71.26
Non–hispanic black 5875 10.24 8284 13.87
Non–hispanic other 2956 4.90 2673 4.50

Occupation
Management 5090 11.16 3498 7.65
Education, training, and library 1503 3.23 4289 9.51
Healthcare practitioners and technical 1179 2.47 3955 8.64
Food preparation and serving–related 2133 4.08 3026 6.25
Building and grounds cleaning and maintenance 2279 4.13 2021 3.38
Sales and related 4814 10.51 5276 10.97
Office and administrative support 3339 6.75 10155 21.42
Construction and extraction 5518 10.54 139 0.28
Production 4363 8.57 2271 4.16
Transportation and material moving 4569 8.86 1015 1.96
Other a 14 029 29.71 12454 25.78

Paid Hourly
No 21 770 46.41 17 723 38.26
Yes 27 046 53.59 30 376 61.74

Weekly working hours
≤20 hours 3162 3.38 5919 6.23
21–30 hours 2912 3.10 5301 5.39
31–40 hours 25 050 25.33 26 862 26.35
41–50 hours 9960 11.09 6459 6.84
51–60 hours 5189 5.73 2469 2.57
>60 hours 2543 2.82 1089 1.17

Mean weekly working hours 48 816 42.62 0.08 48 099 37.35 0.08
Usual sleep duration/24 hours 48 816 6.97 0.01 48 099 7.04 0.01
Body mass index (kg/m2) 48 816 27.73 0.03 48 099 26.94 0.04
Psychological distress b 48 816 1.78 0.02 48 099 2.34 0.02
Injured
No 48 374 99.05 47 836 99.47
Yes 442 0.95 263 0.53

Injured cases in weekly working hour categories
≤30 hours 61 0.13 49 0.10
31–40 hours 212 0.44 137 0.27
41–50 hours 100 0.22 46 0.10
>50 hours 69 0.16 31 0.06

a Other occupations include business and finance; installation, maintenance and repair; personal care and service; computer and mathematics; health-
care support; protective service; arts design, entertainment, sports, and media; architecture and engineering; community and social services; legal; life, 
physical, and social science; farming, fishing, and forestry; military-specific.

b Sum of 6 items, 0=minimum, 24=maximum.
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Table 2. Estimated annualized work–related injury incidence per 100 workers by weekly hours worked in the US National Health Interview 
Survey (NHIS) (2004–2010) for the total sample and by gender.

Hours worked per week Average number of 
hours worked

Number of workers 
interviewed

Estimated number of 
annual work–related 

injuries

Estimated number of 
workers annually

Estimated annual  
incidence per 100  

workers a

Total sample
≤30 hours 20.6 42 208 510 899 22 343 643 2.29
31–40 hours 39.2 141 619 1 679 628 70 742 804 2.37
41–50 hours 47.4 38 902 690 939 21 494 769 3.21
>50 hours 62.4 26 984 546 937 14 985 031 3.65
Total 40.1 249 713 3 428 402 129 566 248 2.65

Men
≤30 hours 20.9 15 480 290 998 8 329 446 3.49
31–40 hours 39.5 72 370 1 116 947 36 531 864 3.06
41–50 hours 47.6 24 811 522 564 13 892 874 3.76
>50 hours 62.7 19 319 443 025 10 835 523 4.09
Total 42.5 131 980 2 373 534 69 589 707 3.41

Women
≤30 hours 20.5 26 728 219 901 14 014 197 1.57
31–40 hours 39.0 69 249 562 681 34 210 940 1.64
41–50 hours 47.1 14 091 168 375 7 601 895 2.21
>50 hours 61.8 7 665 103 911 4 149 508 2.50
Total 37.3 117 733 1 054 868 59 976 541 1.76

a Includes individuals reporting employment at a job or business and those who had reported weekly work hours.

and women: for women, R2 was 97% whereas for men 
it was 43%. This did not change significantly when an 
exponential trend was fitted; however, the exponential 
fit showed a steeper slope among women than men (data 
not shown).

To compare the risk for women and men in each 
working hour category, the adjusted logistic regres-
sion model was stratified by work hour categories. The 
resulting adjusted risk estimates for women compared 
to men were: (i) <30 hours/week: OR 0.44 (95% CI 
0.29–0.67); (ii) 31–40 hours/week: OR 0.60 (95% CI 
0.46–0.79); (iii) 41–50 hours/week: OR 0.73 (95% CI 
0.45–1.19); and (iv) >50 hours/week: OR 0.87 (95% CI 
0.49–1.52). Thus, men generally showed a higher injury 
risk in all work hour categories, but women differed 
only with regard to their risk in categories of <40 hours/
week. With increasing working hours, the injury risk for 
women approached the male level and did not differ sig-
nificantly from men in the categories >40 hours/week. 

Discussion

The results of this study showed an increase in injury 
rates per 100 workers across weekly working hours 
for men and women. While injury rates and risk were 
generally higher among men than women, as expected, 
an increase in injury risk with increasing weekly work-
ing hours was found only for women when control-
ling for all covariates in multivariable weighted logis-
tic regression. This was supported by the variance 
explained in a linear trend fitted to the risk estimates. 

Additionally, a direct comparison within each work 
hour category showed that injury risk was significantly 
higher among men than women working ≤40 hours/
week; however, the trend in risk for women approached 
the male risk level in categories >40 hours/week due to a 
stronger risk increase with increasing work hours among 
women. Thus, the results show the tendency that work-
ing hours have an effect on injury risk only for women, 
which diminishes the differences in injury risk between 
men and women in long working hours. The relatively 
stronger impact of working hours on injury risk in 
women might at least partially be due to the potentially 
higher burden of household and related activities for 
women (27, 28), which would further decrease time for 
recovery and sleep, elevating the fatigue-related impact 
of long working hours. Previous findings supported 
this relationship, demonstrating a negative impact of 
combined long domestic and work hours on work ability 
and musculoskeletal impairments among women but not 
men (28, 30). Another study reported a curvilinear rela-
tionship between work hours and the need for recovery 
among men but a linear relationship among women (37).
The injury rates in the present study showed a slightly 
similar distribution, although not statistically significant. 
On the other hand, short sleep increased injury risk 
among men but not women, and women slept slightly 
longer than men in the present study. Thus, the causal 
mechanisms of long domestic and working hours, sleep 
duration, recovery opportunities, and fatigue among 
men and women should be investigated in future studies.

The findings presented are in theoretical accordance 
with previous results indicating that women seem to be 
more vulnerable to detrimental effects of work sched-
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Table 3. Prediction of injury risk by weekly hours worked, multivariable weighted logistic regression, adjusted odds ratio estimates (OR) 
with 95% confidence intervals (95% CI).

Parameter Men Women Total

Parameter 
estimate

OR 95% CI Parameter 
estimate

OR 95% CI Parameter 
estimate

OR 95% CI

Work hours a

≤30 hours 0.03 1.03 0.74–1.45 -0.31 0.74 0.51–1.07 -0.12 0.89 0.69–1.15
31–40 hours Reference Reference Reference
41–50 hours 0.19 1.21 0.92–1.58 0.41 b 1.51 1.03–2.21 0.26 b 1.30 1.05–1.61
>50 hours 0.12 1.12 0.80–1.57 0.52 b 1.69 1.06–2.70 0.23 1.26 0.96–1.65

Sleep hours -0.14 b 0.87 0.78–0.97 -0.04 0.96 0.85–1.09 -0.10 b 0.90 0.84–0.98

Age -0.01 b 0.99 0.98–1.00 0.01 1.01 1.00–1.02 -0.01 b 0.99 0.99–1.00

Education
Did not complete high school -0.03 0.97 0.68–1.37 0.17 1.19 0.71–1.99 0.02 1.02 0.76–1.37
High school Reference Reference Reference
Some college 0.25 1.28 0.99–1.66 0.16 1.18 0.84–1.65 0.21 b 1.24 1.02–1.51
Bachelor’s degree -0.32 0.72 0.48–1.09 -0.09 0.92 0.55–1.54 -0.24 0.78 0.57–1.07
Master’s degree -0.83 b 0.43 0.20–0.95 -0.51 0.60 0.29–1.24 -0.69 b 0.50 0.30–0.85
Professional school / doctoral 
degree

-1.05 0.35 0.08–1.45 -0.32 0.73 0.21–2.46 -0.79 0.45 0.18–1.15

Ethnicity
White Reference Reference Reference
Hispanic -0.21 0.81 0.60–1.09 -0.46 b 0.63 0.40–0.98 -0.31 b 0.74 0.58–0.94
Non-Hispanic Black -0.16 0.85 0.62–1.18 -0.10 0.90 0.64–1.26 -0.16 0.85 0.69–1.06
Other -0.83 b 0.44 0.23–0.83 -0.30 0.74 0.34–1.62 -0.63 b 0.53 0.32–0.88

Body mass index c 0.01 1.01 0.99–1.03 0.02 b 1.03 1.01–1.04 0.02 b 1.02 1.00–1.03
Occupation
Management -0.03 0.98 0.51–1.86 -0.19 0.83 0.37–1.87 -0.04 0.97 0.61–1.52
Education, training, and library 0.62 1.85 0.81–4.22 0.75 b 2.11 1.15–3.87 0.75 b 2.11 1.31–3.40
Healthcare practitioners and 
technical

0.79 2.20 0.81–6.00 0.76 b 2.13 1.25–3.62 0.76 b 2.14 1.35–3.38

Food preparation and serving-related 0.07 1.07 0.52–2.21 0.64 b 1.90 1.06–3.40 0.37 1.45 0.92–2.31
Building and grounds cleaning and 
maintenance

0.56 1.75 0.90–3.39 0.73 2.08 0.94–4.61 0.66 b 1.93 1.19–3.12

Sales and related -0.06 0.94 0.48–1.85 0.11 1.11 0.64–1.94 0.03 1.03 0.67–1.61
Office and administrative support Reference Reference Reference
Construction and extraction 0.87 b 2.39 1.42–4.02 0.62 1.86 0.42–8.22 0.96 b 2.62 1.82–3.77
Production 0.79 b 2.21 1.26–3.86 0.70 b 2.00 1.09–3.68 0.84 b 2.31 1.58–3.37
Transportation and material moving 0.44 1.55 0.92–2.59 0.88 b 2.41 1.14–5.09 0.57 b 1.76 1.20–2.59
Other d 0.22 1.25 0.76–2.07 0.37 1.44 0.93–2.23 0.31 b 1.36 0.99–1.88

Paid hourly
No Reference Reference Reference
Yes 0.51 b 1.67 1.26–2.21 0.53 b 1.70 1.21–2.40 0.53 b 1.69 1.37–2.08

Psychological distress (K6 score) e 0.06 b 1.06 1.04–1.09 0.07 b 1.08 1.05–1.10 0.07 b 1.07 1.05–1.09

Weekly working hours (continuous) f                   0.00 1.00 0.99–1.01
Gender f
Male                   Reference
Female                   –1.11 b 0.33 0.20–0.56

Work hours × gender f                   0.02 b 1.02 1.00–1.03

a In the total sample, estimates for weekly work hour categories are presented based on a model without the interaction term “work hours × gender”.
b P<0.05
c Continuous variable (kg/m2).
d Other occupations include business and finance; installation, maintenance and repair; personal care and service; computer and mathematics; health-

care support; protective service; arts design, entertainment, sports, and media; architecture and engineering; community and social services; legal; life, 
physical, and social science; farming, fishing, and forestry; military-specific.

e Continuous variable, 0=minimum, 24=maximum.
f Variables included in analysis of the total sample only.
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uling on occupational injury risk, shown in studies 
on rotating / irregular shifts (26, 38). Conversely, our 
results are not consistent with a Canadian study, in 
which injury risk was higher among men than women 
when working long hours (23). However, a different 
categorization of weekly hours worked was used in the 
Canadian study, and substantial differences between 
men and women were detected in very long hours only 
(>80 hours/week), which leads to questions about the 
number of injured cases in these groups, especially for 
women. Furthermore, the authors did not account for 
sleep and individual health-related factors, which can 
alter the relation between weekly working hours and 
injury risk substantially (12).

However, men working short hours showed higher 
injury rates per 100 workers and a slightly but not 
significant higher injury risk than men working 31–40 
hours/week. This might be related to different occupa-
tional risk factors among men and women, or a higher 
proportion of health impairments among men with short 
working hours (workers with health impairments might 
choose shorter working hours), as indicated by previous 
findings (37). Thus, these factors related to injury risk 
need to be studied further within this subgroup.  

Limitations and strengths

Limitations of our study include the cross-sectional 
design and the use of subjective self-reported data, 
which could potentially lead to recall bias, effects of 
social desirability, and other shortcomings of subjective 
reports. Injury reports during the last 3 months were 
used as the outcome, which may have led to under-
reporting, since injury recall accuracy is considered to 
decrease with increasing elapsed time since the injury, 
and might be better for more serious injuries (39, 40). 
Using a shorter reference period (eg, 5 weeks) as sug-
gested by Warner et al (40) could have improved recall, 
but at the same time it would have limited the number of 
injuries and, thus, the statistical power for the analyses. 
However, we do not expect a systematic recall error 
in that those with longer working hours had a better 
recall for earlier or more serious injuries. On the other 
hand, a bias towards less serious injuries might have 
occurred, because it is possible that those individuals 
having experienced a serious injury in the last 3 months, 
which caused long-term work disability, might not have 
returned to work yet. Thus, they might not report having 
worked in the last week, and were therefore not included 
in the analysis. This would lead to an underestimation of 
the effect estimates for weekly working hours if longer 
hours were associated with more serious injuries.

The independent variable was measured by reports 
about the number of working hours in the last week, 
which did not capture the work schedule at the time of 

the injury, or differences over time, and did not allow 
for an estimation of injury risk across shifts worked 
or across accumulated working time. Furthermore, the 
NHIS did not provide additional information about the 
work schedule, such as shift work, night work, irregular 
working hours, or rest breaks, which would have been 
important as potential risk factors for occupational 
injury since in 2004, about 17.7% of the US workforce 
usually worked alternate shifts (41). Furthermore, differ-
ences in injury risk between men and women might be 
task-related, and this study could only provide limited 
control over these factors by including occupation and 
type of pay as indicators for job-related exposures and 
probably also for shift work.

On the other hand, this study had several strengths. 
While previous studies have shown an increase in injury 
risk across weekly working hours (9, 10, 42), this study 
is the first to use a nationally representative sample 
to investigate gender differences in the association 
between injury risk and working hours in the US. A 
major strength of this study is that the use of data 
from the NHIS, a large clustered and stratified sample, 
allowed for the estimation of weighted outcomes, which 
were representative of the US working population. Thus, 
the external validity of the results is high. By pooling the 
data over 7 years, this study is one of the first to conduct 
injury prediction stratified by gender, which had not 
been possible in previous studies on long working hours 
and injury risk in the US. However, despite the large 
sample size, the number of injured cases was limited 
in long work hour categories, leading to lower statisti-
cal power in these categories. Another strength of the 
study is that we adjusted our risk estimation for several 
potential confounding variables, such as demographic 
characteristics, work-related and individual factors, such 
as psychological distress and the usual amount of sleep, 
which are important injury risk factors and have not 
been accounted for in previous analyses of the effects of 
working hours on injury risk in men and women. 

In conclusion, findings from a representative sample 
of the US workforce indicated a higher injury risk among 
men than women, as expected. However, an increase in 
injury risk with increasing weekly working hours was 
found for women but not men. Thus, women seemed to 
approach the male injury risk level when working longer 
hours. These results are therefore a first indicator that 
women potentially may be more vulnerable to the nega-
tive impact of long work hours on occupational injury 
risk than men, while being at lower risk in short working 
hours. However, further research is needed to validate 
these findings and examine potential different injury 
mechanisms related to work hours and fatigue among 
men and women while taking into account exposures 
to occupational risk factors, a priori risks, and recovery 
opportunities from work-related strains. This might pro-
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vide valuable information to identify vulnerable cohorts 
and develop targeted injury prevention strategies, eg, in 
occupations where women work longer hours than men. 
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