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Job Stress and Sleep Disturbances Among Career Firefighters in
Northern California
Dal Lae Chin, RN, PhD, Rachel Odes, RN, PhD, and OiSaeng Hong, RN, PhD, FAAN, FAAOHN
Object: This study examined the association between job stress and sleep dis-
turbance among career firefighters. Methods: A cross-sectional survey study
was conducted with 154 career firefighters working in Northern California,
US job stress was measured using the short form of the Effort-Reward Imbal-
ance questionnaire and sleep was measured with the Patient-Reported Out-
comes Measurement Information System Sleep Disturbance.Results:Approx-
imately 75% experienced sleep disturbance. For firefighters’ job stress, high
effort (odds ratio [OR] = 3.68; 95% confidence interval [CI]: 1.25–10.80), high
effort-reward ratio (OR = 3.55; 95% CI: 1.23–10.23), and high overcommit-
ment (OR = 9.09; 95% CI: 2.30–35.85) were significantly associated with
increased likelihood of sleep disturbance, after adjustment for other factors.
Conclusions: Job stress significantly affected firefighters’ sleep health, sug-
gesting the need to design effective health promotion interventions to reduce
job stress and improve sleep quality for these public service workers.
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LEARNING OUTCOMES

Upon completion of reading this article, the readers will be
able to

• describe the relationship between job stress and sleep dis-
turbance among career firefighters.

• explain the importance of detecting and reducing job stress
to improve sleep quality for these public service workers.
S leep problems are associated with various health-related outcomes.
Previous epidemiological studies have shown that sleep problems

can have adverse effects on physical health including cardiovascular
disease and diabetes as well as mental health including depression
and anxiety,1–4 which may lead to reduce the quality of life. Fire-
fighters are vulnerable to sleep problems due to their work shift
schedule (24-/48-hour shift), the unpredictable nature of work, and
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hazardous conditions on the job.5–9 Recent several studies in different
countries such as the United States (US), Brazil, Iran, Korea, France,
and Taiwan have reported that sleep problems are highly prevalent in
firefighters.5,8–13 For instance, previous research on sleep disorders
amongUS firefighters (N = 6933) reported that 37.2% of participating
firefighters had at least one sleep disorder such as obstructive sleep
apnea, insomnia, shift work disorder, and restless legs syndrome.1 In
addition, recent cross-sectional studies reported that more than 70%
of firefighters had poor sleep quality8,13 and their shift schedules
and off-duty work have increased the risk of poor sleep quality.7,8,13

Sleep problems among firefighters negatively influence not only their
physical health status but also their safety outcomes including occupa-
tional accidents and injuries,1,14 which should be considered a critical
occupational health concern.

Firefighting is one of the most both physically and psychoso-
cially demanding occupations. Firefighters are routinely exposed to
dangerous and stressful work environments; it involves multiple phys-
ical hazards including loud noise, high temperatures, and smoke with
toxic fumes and particles, as well as shift work and unpredictable
events.15–20 These working conditions put firefighters at high risk for oc-
cupational stress, which can negatively impact their health outcomes,21,22

including cardiovascular diseases,23 musculoskeletal injury,24 respira-
tory illness,25 hearing loss,26 tinnitus,27 mental health,28 and cancer.15,29

Especially, job stress in several occupational studies has been measured
by the Effort-Reward Imbalance (ERI), which is widely used30,31 and
validated for assessing job stress among firefighters.32 The ERI model
consists of effort, reward, and overcommitment, and in this model, job
stress is defined as an imbalance between high effort spent and low re-
wards received at work.30,31 Previous studies have shown that high job
stress is associated with poor sleep quality.33–35 A recent meta-analysis
demonstrated relationship between insomnia and higher levels of job
stress with effort-reward imbalance, high demand, and heavy workload,
as well as low social support.36 Particularly, in a study of firefighters in
Brazil, researchers suggest that psychological and physically stressful
nature of firefighting may be related to the high prevalence of sleep dis-
turbance.5 Although firefighters are at high risk of sleep disturbances
and job stress, little is known about the link between job stress and sleep
problems among firefighters. Therefore, the purpose of the present
study was to examine the association between job stress and sleep dis-
turbance among career firefighters, controlling for demographic and
work-related characteristics.

METHODS

Study Design and Participants
This cross-sectional web-based survey study was conducted

with firefighters in Northern California. Study participants were re-
cruited through flyers with study information at fire stations and fire
department email announcements. The study data were collected
through the internet from April to September in 2016. A total of 180
firefighters responded to participate in the study. Fourteen percent
(26/180) of the initial respondents were excluded from the study be-
cause of the incompleteness of their responses to the online survey.
Thus, 154 firefighters were included in the analysis in the present
study. This study was approved and monitored by the University of
California, San Francisco Committee on Human Subjects. Participation
JOEM • Volume 65, Number 8, August 2023
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TABLE 1. Demographics and Work-Related Characteristics of
the Study Participants (N = 154) a

Characteristics Mean ± SD or n (%)

Age, yr 43.53 ± 10.23
Sex
Male 153 (99.4)
Female 1 (0.6)

Race/ethnicity
Asian/Pacific Islanders 10 (6.5)
African American or Black 2 (1.3)
Caucasian or White 120 (77.9)
Hispanic or Latino/a 22 (14.3)

Job position
Firefighter 16 (10.5)
Firefighter engineer 35 (23.0)
Firefighter paramedic 17 (11.2)
Firefighter lieutenant 8 (5.3)
Fire captain 39 (25.7)
Chief officer 29 (19.1)
Other 8 (5.3)

Years in the fire service 18.38 ± 9.67
Shift
24-hr 30 (19.7)
48-hr 93 (61.2)
Other 29 (19.1)
a Numbers for characteristics do not total the same number because of missing data.
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was voluntary and online informed consent was obtained from the par-
ticipants before completing the survey. All participants received a $10
gift card for their contribution to the study.

Study Measures and Variables

Demographics and Work-Related Characteristics
Age, race/ethnicity, sex, job position, years in the fire service,

and shift (24-hour shift, 48-hour shift, and other) were measured.
Race/ethnicity was categorized as Asian/Pacific Islander, African
American or Black, Caucasian orWhite, or Hispanic or Latino/Latina.

Job Stress
Job stress was measured using the short version of the Effort-

Reward Imbalance (S-ERI) questionnaire. The S-ERI is a validated
and widely used measure of job stress31 and tested with firefighters.32

The S-ERI instrument consists of 16 items representing the following
three subscales: (1) effort (3 items); (2) reward (7 items—two for “es-
teem,” two for “job security,” and three for “job promotion”), and (3)
overcommitment (6 items). All items were scored on a 4-point Likert
scale (1 = strongly disagree, 4 = strongly agree with statements).31

All scale scores were determined by summing up values for each item
of each scale with appropriate recoding and higher scores reflect
higher effort, reward, and overcommitment, respectively.

In the ERI model, job stress is defined as imbalance between
high efforts (ie, working overtime) and low rewards (ie, fewer salary,
esteem, job security, and promotions) at work. The effort-reward ratio
was calculated from two subscales; effort and reward, dividing effort
by reward multiplied by the ratio of the number of items in two scales
(3 items in effort/7 items in reward) to correct for the item number dif-
ference in the two scales.31

Sleep Disturbance
Sleep disturbance was measured with the six-item Patient-

Reported Outcomes Measurement Information System (PROMIS)
Short-Form Sleep Disturbance.37 The PROMIS sleep disturbance tool
is designed to assess perceptions of sleep quality, sleep depth, and res-
toration associated with sleep over the past 7-day period. This sleep
disturbance instrument is a self-report and includes perceived difficul-
ties and concerns with getting to sleep or staying asleep, as well as per-
ceptions of the adequacy of and satisfaction with sleep. Item state-
ments include the following: “My sleep quality was…” (quality sleep);
“My sleep was refreshing” (refreshing); “I had a problem with my
sleep” (problemwith sleep); “I had difficulty falling asleep” (difficulty
falling asleep); “My sleep was restless” (restless); and “I tried hard to
get to sleep” (Tried hard to get to sleep). Responses are measured on a
five-point scale from “very poor” (1) to “very good” (5) for the sleep
quality and from “not at all” (1) to “very much” (5) for remaining
items. Two positive statements of all items were reverse coded and
then the total raw score was calculated by summing up values of each
item. The total raw score was rescaled into the standardized T score,
using the PROMIS score conversion table.38 For the PROMIS T score,
calibration testing was performed on a large sample of the general pop-
ulation and a T score of 50 is the average for the US general population
with a standard deviation (SD) of 10.37 A higher PROMIS T score rep-
resents greater sleep disturbances. In this study, firefighters reporting
PROMIS sleep disturbance T score more than 50 were considered as
having sleep disturbance.37–40

Statistical Analysis
Statistical analysis was conducted using IBM SPSS Statistics,

version 28.0. Descriptive statistics were analyzed for study variables
from the survey, using means and standard deviations for continuous
variables and frequencies and percentages for categorical variables.
Job stress (S-ERI) and sleep disturbance (PROMIS) were assessed
© 2023 American College of Occupational and Environmental Medicine
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through multiple items that should intercorrelate. These items of each
scale were checked for internal consistency reliability using Cronbach
α coefficients. In our sample, all Cronbach α coefficients for S-ERI
subscales (effort = 0.77, reward = 0.73, overcommitment = 0.84)
and PROMIS (= 0.80) were higher than 0.70, indicating acceptable in-
ternal consistency.41

Bivariate analysis was performed to examine differences in
sleep disturbance, using χ2 tests and t tests for categorical variables
and continuous variables, respectively. After bivariate analysis, multi-
variable logistic regression analysis was conducted to examine the re-
lationships of job stress and sleep disturbance. Because age and years
of fire services were highly correlated (r = 0.85, P < 0.001), only years
of fire services was included in the multivariable models. Sex was also
excluded from the analysis because only one female firefighter in the
entire sample responded this survey. Of job stress, ERI subscales (ef-
fort, reward, and overcommitment) and effort-reward ratio were sepa-
rately chosen as the indicator of the participant’s sleep disturbance in
each multivariable model. The odds ratios (ORs) and 95% confidence
intervals (CIs) were calculated to estimate the independent contribu-
tion of job stress on firefighters’ sleep disturbance, along with a corre-
sponding P value. The level of statistical significance was set at a P
value of 0.05.

RESULTS

Characteristics of the Study Participants
The summary of demographics and work-rated characteristics

of the study participants is presented in Table 1. Participants were pre-
dominantly middle-aged (mean = 43.5 years, SD = 10.2) Caucasian or
White (77.9%) males (99.4%). The most commonly reported job po-
sitions were fire captain (25.7%), followed by firefighter engineer
(23.0%), chief officer (19.1%), firefighter paramedic (11.2%), fire-
fighter (10.5%), and firefighter lieutenant (5.3%). Most firefighters
worked 48-hour shift (61.2%) and worked in fire service for an aver-
age of 18.38 years (SD = 9.7).

The participants’mean scores for S-ERI subscales of job stress
were 9.29 for effort, 21.07 for reward, 13.90 for overcommitment, and
1.07 for effort-reward ratio (Table 2).
707
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TABLE 3. Sleep Disturbance of the Study Participant (N = 154)

Characteristics Mean ± SD or n (%)

Sleep disturbance 53.98 ± 6.37
Normal sleep 39 (25.3)
Sleep disturbance a 115 (74.7)

Sleep disturbance items
Quality sleep b (1–5) 2.92 ± 0.88
Refreshing b (1–5) 2.77 ± 0.91
Problem with sleep (1–5) 2.81 ± 1.02
Difficulty falling asleep (1–5) 2.21 ± 1.07
Restless (1–5) 2.88 ± 1.17
Tried hard to get to sleep (1–5) 2.38 ± 1.26
a Sleep disturbance: T score >50.
b Positive statement items.
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Sleep Disturbance
Table 3 presents sleep disturbance of the study participants. The

mean sleep disturbance item scores were between 2.21 and 2.92, rang-
ing from 1 to 5. The mean standardized PROMIS Sleep Disturbance T
score of the participants was 53.98, much higher than that of the US
general population (mean = 50); approximately 75% of the partici-
pants experienced sleep disturbance.

Comparison of Characteristics Between Firefighters
With and Without Sleep Disturbance

Table 4 presents the comparison of characteristics of partici-
pants with and without sleep disturbance. In the bivariate analyses,
there were no significant differences in demographic and work charac-
teristics between the two groups (firefighters with and without sleep
disturbance). For job stress, firefighters with sleep disturbance re-
ported higher effort (9.51 vs 8.62, P = 0.012), higher overcommitment
(14.32 vs 12.64, P = 0.003), and higher effort-reward ratio (1.10 vs
0.98, P = 0.066), compared with those without sleep disturbance.

Association of Job Stress With Sleep Disturbance
Table 5 presents multivariable associations of job stress with

sleep disturbance in firefighters. Of job stress, high effort (OR = 3.68;
95% CI: 1.25–10.80), high effort-reward ratio (OR = 3.55; 95% CI:
1.23–10.23), and high overcommitment (OR = 9.09; 95% CI: 2.30–
35.85) were significantly associated with increased likelihood of sleep
disturbance, after adjustment for other factors.

DISCUSSION
The findings of this study indicate that sleep disturbances are

common among firefighters, a population of workers at risk for mul-
tiple occupational health problems, and the extent of sleep problems
among firefighters is greater than that of general population. In addi-
tion, aspects of firefighters’ work-related stress levels were associated
with sleep disturbances after adjustment for age/years of service, job
role, and shift worked.

The link between job stress and sleep quality has been previ-
ously demonstrated among firefighters outside the US. In a study of
705 male firefighters in Korea, researchers found that those in the
highest tertile of reported work-related stress had the highest level of
overall sleep dysfunction,35 a finding which closely aligns with our
study. However, the researchers used the Korean Occupational Stress
Scale, which measures elements of job-related stress but not the con-
structs of effort-reward ratio or overcommitment, which demonstrated
the strongest valence to sleep disturbance in our sample. The stress-
sleep correlation has also been explored in multiple contexts and for
diverse occupations. In a study of long-haul truck drivers in the US, re-
searchers investigated the links between working conditions, job-
related stress, sleep, poor health outcomes, and various health-related
behaviors.42 While their focus was on linking stress and sleep to other
behaviors like exercise, caffeine, and alcohol intake, researchers did find
that both moderate to chronic stress and frequent reported poor sleep
TABLE 2. Job Stress of the Study Participants (N = 154)

Characteristics Mean ± SD

Job Stress
Effort (3–12) 9.29 ± 1.94
Reward (7–28) 21.07 ± 3.39
Esteem (2–8) 6.06 ± 1.28
Job security (2–8) 6.47 ± 1.19
Job promotion (3–12) 8.53 ± 1.75

Overcommitment (6–24) 13.90 ± 3.81
Effort-reward ratio 1.07 ± 0.36
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were associated with increased likelihood of a mental health diagno-
sis.42 Although our study did not explore these additional health behav-
iors, there are important demographic similarities between the two
worker populations, and it seems likely that many of the consequences
of these overlapping concerns would likely align between truck drivers
and firefighters. In a study of community health workers in China, re-
searchers also used the ERI scale to measure the impact of job-related
stress on sleep.33 Incorporating findings from both doctors and nurses
in their sample, the researchers reported that the constructs of high ef-
fort, high ERI ratio, and overcommitment were all associated with an in-
creased likelihood of sleep disturbance as detected by the Pittsburgh
Sleep Quality Index.33

Sleep difficulties have been linked to psychological and health
consequences in firefighters1 and in the broader population.2,3 One
way that researchers have looked at the ways sleep can directly or in-
directly impact firefighters’ ability to continue doing their challenging
and essential work is by measuring burnout,21 a phenomenon linked to
intention to quit.43 Although our study did not investigate the con-
struct of burnout directly, this literature is relevant to the interpretation
of our findings and helps develop understanding of the implications of
unmanaged stress. In recent work describing findings from a large
sample of firefighters in North America, researchers explored the links
between sleep, mental health conditions, and burnout.44 Their logistic
regression analyses pointed to the correlation between emotional ex-
haustion and insomnia in particular, which also were both tied to men-
tal health diagnoses.44 The connection between job stress and burnout
has also been demonstrated among firefighters in Brazil.45 Re-
searchers there found that experiences of high strain (as measured by
the Job Stress Scale) were particularly associated with increased odds
of burnout and the construct of emotional exhaustion most strongly.45

This connection is supported by our finding that firefighters reporting
the highest job stress scores related to the “effort” construct had 3.7
times the odds of sleep disturbance as those in the lowest tertile.
Linking our findings to other work surrounding firefighter burnout
points to the importance of addressing both job stress and sleep distur-
bance because both of these issues have implications for organiza-
tions’ capacity to retain their workforce and perform essential func-
tions in society.

In an exploration of the intersections between job stress, sleep,
and burnout among Chinese nurses, researchers found that sleep
seemed to be an important mediator between job stress and burnout.46

To measure stress, researchers used the Perceived Stress Scale, which
captures frequency of stress-causing events broadly and then assigns a
global score. For the nurses in their sample, high levels of stress not
only led directly to emotional exhaustion (a component of burnout)
but also impaired sleep, which was a mediator on the path to burnout
as well.46 This finding in another population of workers with high
rates of job-related stress points to an important implication for begin-
ning to develop a clearer understanding of how these phenomena
© 2023 American College of Occupational and Environmental Medicine
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TABLE 4. Comparison of Characteristics Between Firefighters
With and Without Sleep Disturbance

With Sleep
Disturbance (n = 115)

Without Sleep
Disturbance (n = 39)

PMean ± SD or n (%) Mean ± SD or n (%)

Age 43.05 ± 9.80 44.95 ± 11.43 0.319
Sex (male) 115 (100.0) 38 (97.4) 0.253
Race (White) 90 (78.3) 30 (76.9) 0.827
Job position
Firefighter 12 (10.6) 4 (10.3) 0.860
Firefighter
engineer

26 (23.0) 9 (23.1)

Firefighter
paramedic

12 (10.6) 5 (12.8)

Firefighter
lieutenant

5 (4.4) 3 (7.7)

Fire captain 32 (28.3) 7 (17.9)
Chief officer 21 (18.6) 8 (20.5)
Other 5 (4.4) 3 (7.7)

Years in working
services

18.21 ± 9.77 18.87 ± 9.49 0.713

Shift
24-hr 19 (16.8) 11 (28.2) 0.290
48-hr 71 (62.8) 22 (56.4)
Other 23 (20.4) 6 (15.4)

Job stress
Effort 9.51 ± 1.91 8.62 ± 1.87 0.012
Reward 21.08 ± 3.57 21.05 ± 2.80 0.966
Esteem 6.05 ± 1.38 6.10 ± 0.94 0.833
Job security 6.46 ± 1.23 6.51 ± 1.10 0.815
Job promotion 8.57 ± 1.81 8.43 ± 1.55 0.691

Overcommitment 14.32 ± 4.07 12.64 ± 2.57 0.003
Effort-reward ratio 1.10 ± 0.37 0.98 ± 0.30 0.066

TABLE 5. Multivariable Association of Job Stress With
Sleep Disturbance

Job Stress

Sleep Disturbance

OR (95% CI) a P

Effort
Low tertile 1
Medium tertile 1.27 (0.47–3.43) 0.632
High tertile 3.68 (1.25–10.80) 0.018

Reward
Low tertile 1
Medium tertile 0.90 (0.36–2.22) 0.810
High tertile 0.68 (0.25–1.86) 0.456

Effort-reward ratio
Low tertile 1
Medium tertile 1.75 (0.67–4.60) 0.256
High tertile 3.55 (1.23–10.23) 0.019

Overcommitment
Low tertile 1
Medium tertile 1.24 (0.48–3.19) 0.652
High tertile 9.09 (2.30–35.85) 0.002
a Adjusted for years of services, job position, and shift.
CI, confidence interval; OR, odds ratio.
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impact firefighters and why an intervention addressing poor sleep can
help prevent burnout. Future research in firefighters could similarly
examine the implications of the findings presented here to develop
better understanding of the cost of continued job stress and sleep dis-
ruption for the workforce.

Other research has examined the impact of more severe psy-
chological disturbances on sleep in firefighters. In a study of fire-
fighters who have experienced traumatic events on the job, researchers
investigated psychological factors that are likely to be associated with
sleep disturbances, finding that certainmanifestations of posttraumatic
stress disorder like increased anger were more likely to cause disrupted
sleep.47 For these trauma-exposed firefighters, traumatic experiences
were filtered through their individual characteristics, demonstrating
that such events did not impact all workers uniformly, necessitating
an individualized approach to treatment and management of resulting
mental health challenges. The findings we present in this study sug-
gest a similar approach, as the ERI constructs of high effort, high
effort-reward ratio, and high overcommitment were the areas most as-
sociated with sleep disturbance in the sample. In this way, the broad
conceptualization of job-related stress can be refined to focus on those
elements most likely to lead to health consequences, both in terms of
helping workers cope with the demands of the job and in advocating
for work redesign that mitigates these factors. This study leverages
the unique approach of the ERI scale to capture what might be causing
the most distress in the work environment.

As some of the authors of the ERI measurement tool describe,
the theoretical foundation of their tool “is rooted in contracts of reci-
procity of cost and gain.”30 By this, the authors argue that there is a
way to structure the expectations, rewards, and general culture of a
workplace to enhance the balance of these experiences for workers
and prevent exposure to the consequences of excessive cost without
© 2023 American College of Occupational and Environmental Medicine
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appropriate compensation or recognition. Recent work among fire-
fighters in China has explored the role of “colleagueship” as a moder-
ator between burnout and depressive symptoms.48 This construct cap-
tures unique attributes of workplace connections and expectations,
helping describe how workers’ commitment to each other takes on
both emotional and obligatory dimensions. While enhancing workers’
connections to their teams can be valuable, these results also point to
the ways that workers in public service professions like firefighting
are prone to overcommitment, as they are asked to contribute more
than what is described in their official job roles in the interest of
supporting their colleagues and the organization’s mission. Correction
of an imbalance needs to closely interrogate how domains of effort and
rewards are defined in a given workplace and how well the expecta-
tions are communicated to workers.

Limitations
The study has several limitations. First, because the data col-

lected are cross-sectional, our ability to demonstrate causality between
variables is limited, leading to questions surrounding the onset of the
phenomena of work-related stress and sleep disturbance. Second, be-
cause of the self-reported nature of both S-ERI and PROMIS sleep
disturbance variables, we cannot rule out recall or reporting bias. In
addition, the sample selected from Northern California in the US was
limited geographically and was not diverse with respect to sex or
race/ethnicity; thus, this may impact some of the generalizability
of the previously mentioned findings. However, the US fire service
is a predominately White male-dominated occupation.
CONCLUSIONS
This study of firefighters in the US describes a clear link be-

tween sleep disturbance and job-related stress, particularly high-
effort and overcommitment. Our findings add to the existing literature
describing the high psychosocial burden firefighters face at work, in
addition to the physical risks, and the growing evidence document-
ing the impact of these stressors on their health. As those engaged in
health promotion efforts develop plans to address these concerns, it
will be important to consider how to enhance resilience among fire-
fighters and critically engage with policy questions that structure the
work environment.
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