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A B S T R A C T   

Objective: To determine how firefighters experience and manage sleep inertia (the state of impaired alertness and 
performance upon waking) during night calls. 
Methods: Semi-structured interviews were conducted with sixteen volunteer firefighters. Firefighters were asked 
about their experiences of sleep inertia and what strategies they use to manage sleep inertia when waking and 
responding to night calls. 
Results: Firefighters perceive that the duration and risk of sleep inertia is less than what is commonly espoused in 
the literature. This presents a potential barrier to implementing sleep inertia countermeasures in this cohort. 
However, firefighters informally managed sleep inertia directly and indirectly. Several deliberate strategies to 
directly reduce sleep inertia (e.g., running to and from their car), and indirect strategies to manage the impact of 
sleep inertia (e.g., risk assessments) emerged. Moreover, it was identified that various aspects of the firefighting 
role have the potential to reduce sleep inertia through multifactorial physical and mental stimulation (e.g., 
through waking to the pager alarm and the cognitive demand of firefighting tasks). 
Conclusions: The firefighting role can be inherently stimulating and has the potential to reduce the severity of 
sleep inertia for firefighters waking and responding to night calls. Regardless, informal strategies to manage sleep 
inertia could be incorporated into formal education procedures of organisations to improve the safety of 
firefighters. 
Relevance to industry: Informal sleep inertia management strategies could be formalised to help educate less 
experienced firefighters on how to manage night-time calls and improve the safety of personnel in the firefighting 
industry.   

1. Introduction 

More than 200,000 volunteer firefighters in Australia respond to 
emergencies in their local communities and beyond (Steering Commit-
tee for the Review of Government Service Provision 2021 [SCRGSP], 
2021). Across the 2019-2020 Australian summer, multiple states and 
territories were ravaged by unprecedented bushfires, with 10.2 million 
hectares of land burnt, 3100 homes lost and 33 deaths as a direct result 
of the fires – nine firefighting personnel lost their lives (Davey and Sarre, 
2020). The response to these bushfires demonstrated the critical role 
that volunteer firefighters (henceforth referred to simply as firefighters) 
play in protecting the community in the face of local and national 
emergencies (O’Halloran and Davies, 2020). In addition to bushfires, 
firefighters also respond to other local emergencies such as house fires, 

fallen trees, chemical spills and motor vehicle accidents (SCRGSP, 
2021). 

To respond to such emergencies, volunteer firefighters must be on- 
call 24/7, meaning that they can be called to respond to incidents at 
any time of the day or night (Ferguson et al., 2016). Typically, when a 
call is received, firefighters able to respond have minutes to attend to 
their local station where they are then deployed to the incident (Pater-
son et al., 2016). As per their nature, emergencies are time critical and 
unpredictable and therefore calls during the night may unexpectedly 
wake volunteer firefighters. The safety and performance of firefighters 
may be impacted in the period following waking due to sleep inertia. 

Sleep inertia is the temporary state of impaired alertness and mental 
function experienced upon waking (Dornbierer et al., 2021; Tassi and 
Muzet, 2000). Subjectively, sleep inertia is experienced as feelings of 
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grogginess or sleepiness, and objectively, there are impairments to 
cognitive performance in areas such as decision making (Bruck and 
Pisani, 1999) and vigilance (Dinges et al., 1985). These deficits are most 
severe upon waking and dissipate over time, with the duration of sleep 
inertia lasting between 15 min and 3 h post waking (Jewett et al., 1999). 
The intensity and duration of sleep inertia can be exacerbated by several 
factors including: a) waking during the night, particularly during the 
circadian trough (Scheer et al., 2008), b) waking from deep (slow wave) 
sleep (Feltin and Broughton, 1968), and c) when an individual is 
partially or chronically sleep deprived (Dinges et al., 1985; McHill et al., 
2017). As such, night-time call outs in which volunteer firefighters are 
woken, present a safety risk given that: a) they will likely experience 
sleep inertia upon waking, and b) sleep inertia may be more severe due 
to waking during the biological night and/or if woken from deep (slow 
wave) sleep. Indeed, previous research has found that firefighters’ lag 
time (measured by time from receiving a call out to departure of an 
emergency vehicle) was longest (Brousse et al., 2011) and workplace 
injury risk highest (Riedel et al., 2011) during the early hours of the 
morning, specifically between 0200h and 0500h. These findings were 
attributed to the well-established literature on the diurnal circadian 
rhythms of alertness and performance which demonstrate a trough in 
the early morning hours (Åkerstedt et al., 2008; Bjerner et al., 1955). 
However, the potential impacts of waking to callouts and subsequent 
sleep inertia was not discussed. Recent qualitative research with 
Australian firefighters found that sleep inertia is a concern for both 
salaried and retained firefighters, with feelings of grogginess upon 
waking widely reported (Paterson et al., 2016). 

Due to the risk that sleep inertia poses for volunteer firefighters, as 
well as anyone with on-call arrangements, countermeasures for sleep 
inertia have been investigated with the aim to facilitate a faster ‘wake 
up’ process (for an overview of these countermeasures see (Dawson 
et al., 2021; Hilditch et al., 2016b). A review by Hilditch et al. (2016b), 
found no evidence that reactive countermeasures (i.e., countermeasures 
used upon waking) can dissipate sleep inertia within the first 10 min 
post-waking. This is a time frame when sleep inertia is most severe and 
when volunteer firefighters could potentially be undertaking tasks such 
as driving, decision making and preparing for deployment. As a result, 
further research into effective and fast acting sleep inertia counter-
measures is needed. 

Currently there are no studies exploring what volunteer firefighters 
do under real-life conditions to manage sleep inertia. Qualitative 
research has found that volunteer firefighters practice informal fatigue 
management strategies, such as increasing communication with others, 
or cross-checking and re-checking work and decisions during work pe-
riods, without being explicitly aware that these behaviours mitigated 
fatigue related risk (Dawson et al., 2015). In addition, a recent study also 
found that firefighters informally manage the health and safety risks 
associated with the alarm response using strategies such as communi-
cating about sleep and fatigue and informal debriefs (Paterson et al., 
2021). Risks related to sleep inertia may be implicitly managed by 
firefighters in a similar way. If it is known how firefighters manage sleep 
inertia, then such strategies could be: a) disseminated and formalised as 
part of fatigue management education and procedures (Dawson et al., 
2015), and b) tested to determine their effectiveness in reducing sleep 
inertia. In addition, it is important to understand how volunteer fire-
fighters experience sleep inertia given that their attitudes and percep-
tions towards sleep inertia could influence the uptake of formally 
recommended countermeasures (Goldenhar et al., 2001). If firefighters 
do not perceive that they experience sleep inertia, then this may be a 
barrier to the uptake of sleep inertia countermeasures amongst this 
cohort (Masi and Cagno, 2015). As a result of these gaps in the literature, 
the current research aimed to qualitatively explore how volunteer fire-
fighters a) experience and, b) manage sleep inertia in response to 
night-time calls. 

2. Materials and methods 

2.1. Participants 

Sixteen volunteer firefighters took part in semi-structured in-
terviews. For a summary of participant demographics see Table 1. All 
participants also worked outside of their volunteer roles with occupa-
tions including truck drivers, trades, retail, hospitality, domestic duties, 
engineering, and health care. 

2.2. Procedure 

This research was granted ethics clearance from the Central 
Queensland University Human Research Ethics Committee (#22057). 
Given the exploratory nature of this research, qualitative methods were 
deemed most appropriate and have successfully been used in similar 
exploratory research with firefighters (Bearman et al., 2015; Dawson 
et al., 2015; Paterson et al., 2016, 2021). Semi-structured one on one 
interviews were conducted with participants online using Zoom (version 
5.8.1, San Jose, CA). Online interviews were used due to the COVID-19 
pandemic preventing in-person interviews, and were chosen for the 
benefit of providing a face to face interaction that is not possible over the 
phone (Mann, 2016). A sample of convenience was recruited via 
researcher contacts, as well as advertisements posted on social media 
(Twitter and Facebook). Willing participants contacted the research 
team via email, were provided with an information sheet and an inter-
view time was arranged. Sixteen interviews were conducted by two in-
terviewers (interviewer one conducted 14 interviews, interviewer two 
conducted 2 interviews) who were trained in the same interview 
methods and followed the interview guide. All interviews were recor-
ded. At the beginning of the interview participants provided their full 
name and verbal consent. This recording was kept separate to their full 
interview to ensure participant confidentiality. Interviews lasted be-
tween 20 and 90 min. The recorded audio files were later transcribed. 

A semi-structured interview guide was developed to better under-
stand volunteers’ experiences of waking to night calls and the strategies 
they use to manage sleep inertia when waking to night calls. The term 
sleep inertia was not directly used in questioning given that the term 
may not be widely recognised by lay people. Instead, questions were 
broadly worded to focus on the experiences of waking to night calls. For 
example: “how do you feel immediately upon waking” and “if you feel 
sleepy after waking, what strategies do you use to make yourself feel 
more alert/awake?”. A final question unrelated to sleep inertia was 
added to the interview guide to gauge the extent to which the COVID-19 
pandemic affected firefighters’ procedures with regards to responding to 
night calls. This question was included to determine whether any 
changes due to the pandemic might have influenced results. Our sample 
size (n = 16) was deemed sufficient to achieve thematic saturation, 
given recommendations in previous research (Guest et al., 2006). 

Table 1 
Summary of participant demographic variables.  

Demographics N = 16 

Age (years) 
Mean (SD) 35 (11) 
Range 19–55 
Gender 
Male 11 
Female 5 
Years of experience 
Mean (SD) 9 (6) 
Range 1.5–20 
Position 
Basic firefighter 7 
Senior firefighter 4 
Lieutenant 4 
Brigade captain 1  
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2.3. Analysis 

Transcribed data was coded and analysed using NVivo 12 Pro soft-
ware (QSR International, Victoria, Australia). A general inductive data 
analysis approach was used to analyse transcript data (Thomas, 2006). 
In line with this approach, the interview transcripts were read multiple 
times to facilitate data immersion. Aspects of the transcripts relating to 
either sleep inertia experiences or ways that firefighters manage sleep 
inertia were then coded. Coded data was sorted into appropriate cate-
gories and then refined to reduce overlap or redundancy (Thomas, 
2006). Finally, overarching themes were identified based on the 
research aims. Similar qualitative research has successfully utilised this 
data analysis approach (Paterson et al., 2016, 2021). 

A negotiated agreement approach was used to determine inter-coder 
agreement given that there can be difficulties in determining acceptable 
levels of inter-coder reliability for in-depth semi-structured interviews 
when there are differing levels of knowledge of the subject matter by 
coders (Campbell et al., 2013). To accomplish this we followed guide-
lines by Campbell et al. (2013). A secondary independent coder who was 
trained in the thematic framework coded 25% of the data. This revealed 
‘substantial’ agreement (k = 0.694) between the primary and secondary 
coder, based on guidelines outlined by Landis and Koch (1977). Next, 
both coders discussed their coding decisions and attempted to resolve 
any disagreements (Campbell et al., 2013). Following this process, 
inter-coder agreement was then calculated revealing a substantial 
improvement in agreement (k = 0.956). 

3. Results 

The findings are organised under two overarching themes 1) Fire-
fighters’ experiences of sleep inertia (section 3.2) and 2) how firefighters 
manage sleep inertia (section 3.3). As can be seen in Fig. 1, three major 
themes emerged from the analyses related to ‘Firefighters’ experiences 
of sleep inertia’ and three major themes and seven sub-themes emerged 
related to ‘How firefighters manage sleep inertia’. To begin with, a 
description of the first 15 min upon waking to a call, as reported by 

firefighters, is described to provide context. 

3.1. The first 15 min upon waking to a call 

The standard routine upon waking was very similar for firefighters 
between brigades and was reported as follows: firefighters wake to their 
pager alarm; they read the page which delivers basic information about 
the emergency. Firefighters then get out of bed, get dressed, collect their 
essential items (keys, phone, wallet) and drive to the station. Upon 
arriving at the station, they don their personal protective equipment 
(PPE), firefighting gear (boots, helmet), and get the truck started. The 
officer in charge will assign roles to the crew, and the truck and crew will 
be deployed. At deployment, the officer in charge will notify central 
communications that a crew has been deployed and is travelling to the 
incident. The time taken to deploy a crew from the station was reported 
to range from 3 to 15 min, depending on the location of the station 
relative to volunteer’s houses. Thus, a crew could be arriving or already 
attending to an incident within the first 15 min post-waking. 

3.2. Firefighters’ experience of sleep inertia 

Three major themes emerged from the qualitative analysis related to 
firefighters’ experiences of sleep inertia upon waking to night calls. 
These were firefighter’s beliefs in their ability to wake up, subjective 
sleep inertia impairments (i.e., subjective feelings of impairment upon 
waking) and cognitive sleep inertia impairments (i.e., reported errors or 
incidents upon or soon after waking). 

3.2.1. Firefighters’ beliefs in their ability to wake up 
Firefighters differed in their perceptions of how easily they typically 

wake up to night calls and how quickly they felt alert upon waking. 
About half reported that they typically felt alert immediately upon 
waking: “Normally for me, as soon as my light goes on it’s just like, okay I’m 
awake” (24, M). Others acknowledged that it could take some time to 
feel fully alert, as one firefighter described it: "there’s probably a bit more 
extended period of dullness and the just feeling like everything’s harder work 

Fig. 1. Mind-map illustrating the two separate overarching themes, the six major themes (three for each overarching theme; in rectangles) and seven subthemes 
(in ellipses). 
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than it normally is. You forget how to do basic stuff. It can be up to even 20 
min after" (47, M). Most firefighters, however, reported that they typi-
cally feel alert before or by the time that they arrive at the station, 
which, for most brigades, can be as short as a few minutes post-waking. 
Firefighters were also cognisant that waking from a deeper sleep 
impacted how easily they woke to night calls. It was reported that 
feelings of grogginess and disorientation were attributed to waking from 
a deep stage of sleep, whereas waking easily and feeling more alert were 
associated with waking from a lighter stage of sleep. As one volunteer 
stated: “If I’m in a deep sleep I can wake up and be quite out of it when the 
pager is going off. It can take me a second to actually gather what’s going on 
… But then there are other times that I have had the pager go off, where I am 
not in a deep sleep. I might be in a lighter one or something. Therefore, I’m a 
lot more alert” (25, F). 

3.2.2. Subjective sleep inertia impairments 
When asked to describe what waking to night-time calls feels like, 

many participants reported typical sleep inertia symptoms, such as 
grogginess, haziness or confusion upon waking. For example, one 
volunteer stated “I seem to not really remember the whole waking up bit and 
that first 5 min or so … I think I can remember the pager going off which will 
wake me up. I probably don’t really remember getting dressed or really going 
to the station and then getting my gear on at the station, that starts to be a bit 
hazy as well” (26, M). Others reported feeling “flat” (47, M) or “sluggish” 
(19, F) or “sick” (26, M) upon waking. Most reported that these feelings 
of grogginess wore off by the time that they reached the station, however 
some admitted that impairments could extend longer post-waking: “I 
think there’s levels of impairment, I would suggest, from the quite significant 
impairment when you first wake up, to more minor impairment in some of 
your skill sets, up to maybe 20 to 30 min afterwards” (47, M). 

3.2.3. Cognitive sleep inertia impairments 
While no major accidents were reported to occur soon after waking 

to nights calls, instances of cognitive impairments during the deploy-
ment phase were described by many firefighters. During the sleep inertia 
period, firefighters reported that they were more prone to making errors 
on simple, repetitive tasks. For example, mis-reading pagers, putting on 
their uniform in the wrong order, walking into fences, incorrectly 
reporting that they were not responding to an incident, and temporarily 
forgetting where equipment was located on the truck. Impairments to 
non-technical skills such as communication or coordination of tasks 
were also reported, as one firefighter described: “So, people don’t 
communicate as well. They don’t tell you what the plan is. They don’t tell you 
what you should be doing as part of that plan. They’re more grumpy, so that 
their interpersonal interactions are not as good” (47, M). No accidents or 
errors related to driving ability were reported, however examples of 
errors while navigating to incidents while driving or not being able to 
remember instances of driving to or from the station were common. One 
firefighter gave the following example: “People in the past, especially 
drivers, turn up and they’ve still been half asleep. They’ve turned the wrong 
direction and the OICs [officer in charge] gone, where are you going, the fire’s 
that way. They’re like, huh what, oh hang on, I’m in the fire truck, and they 
obviously haven’t recorded driving to the station, and getting on the truck. 
They’ve still been half asleep” (24, M). 

3.3. How volunteers manage sleep inertia 

Interviews revealed various behaviours and strategies that fire-
fighters use prior to calls and upon waking to night calls to manage the 
potential risks associated with sleep inertia. Some of these behaviours 
and strategies were deliberate while others were not explicitly described 
as sleep inertia mitigation strategies by firefighters but would indirectly 
mitigate sleep inertia. In addition to the explicit and indirect strategies 
that volunteers use to manage sleep inertia, it was identified that several 
aspects of volunteer firefighting work are inherently stimulating and 
thus potentially help wake volunteers up. As such, the ways in which 

firefighters manage sleep inertia or the risks associated with sleep inertia 
are discussed under 3 separate major themes: 1) deliberate individual 
actions used by firefighters to reduce sleep inertia (3.3.1), 2) indirect 
strategies firefighters use to reduce the risk of sleep inertia (section 
3.3.2), and 3) aspects of the firefighting role that reduce sleep inertia 
(section 3.3.3). The theme of indirect strategies firefighters used to 
reduce the risk of sleep inertia was further categorised into 3 subthemes: 
monitoring of self and others (section 3.3.2.1), preparation for a call out 
(section 3.3.2.2) and operating on autopilot (section 3.3.2.3). Aspects of 
the firefighting role that reduce sleep inertia were further categorised 
into 4 subthemes: activity and movement (section 3.3.3.1), waking to 
the pager (section 3.3.3.2), adrenaline (section 3.3.3.3), and cognitive 
activity (3.3.3.4). 

3.3.1. Deliberate individual actions to reduce sleep inertia 
Firefighters were asked to describe any strategies that they used to 

help wake themselves up when responding to night calls. The most 
common strategy described by participants was temperature shock, 
specifically with cold temperature. This was commonly achieved by 
turning on their air conditioner or winding down the car windows when 
driving to the station. One firefighter noticed that others also used this 
strategy: “I feel like when we’ve been on jobs, half the time everyone as they 
pull into the car park, the radio’s up, the windows are down” (30, F). 
However, many also noted that cold temperature shock, while effective, 
was not necessarily a deliberate strategy that they used but is simply 
related to waking to night calls due to colder night-time temperatures: 
“Yeah, so if you get in your car in the middle of winter at three in the morning 
your car is bloody freezing. You can’t see half the time because it’s just ice on 
the windscreen most of the time, but at least the cold does help wake you up” 
(25, M). Another common wake-up strategy was movement. Some 
firefighters stated that they would perform stretches or deliberately run 
to the car: “Yeah, normally what I’ll do is I’ll run to the car, if I’m feeling 
really groggy, rather than staggering out to the car and fumbling around with 
the door lock and everything else, I’ll actually run out to the car, get my heart 
rate up a little bit and within 30 s or so, I’m pretty much awake” (43, M). 
Others stated that the incidental movement involved in getting dressed 
or putting their firefighting gear on was enough to wake them up. 
Drinking water to hydrate, splashing water on their face, playing loud 
music in the car, and turning on lights were other reported strategies. It 
was noted that all deliberate strategies were incorporated into fire-
fighter’s wake-up routine (e.g., winding windows down, running to the 
car) and either did not take any extra time to perform, or took seconds to 
perform (e.g., drinking water or splashing water on face). Unsurpris-
ingly, some volunteers reported that they did not use any strategies to 
aid waking due to a lack of time. 

3.3.2. Actions that indirectly reduce the impact of sleep inertia 

3.3.2.1. Monitoring of self and others. Risk assessments were said to be a 
common and encouraged practice in the CFS, with the advice given “if 
you’re not feeling right, don’t respond” (53, F). Firefighters reported that 
they would perform risk assessments upon waking to a call to decide 
whether they were fit enough to attend the incident, for example one 
volunteer reported: “I guess in those few moments of waking I would 
actually sit there for a few seconds just to determine how I feel and to make 
sure that I’m okay to go on the job (48, F). Factors that firefighters 
considered in their assessments upon waking included how much sleep 
they have had, how long the incident might take, and any next day re-
sponsibilities (e.g., work, children). Ongoing risk assessments while on 
the job were also reported with one firefighter stating: “You do your risk 
assessment and the first rule of CFS is, you come home alive. So, if you don’t 
feel safe you don’t do it, or you work out a way to do it safely” (55, M). 
Firefighters demonstrated this philosophy (“you work out a way to do it 
safely”), reporting compensatory behaviours such as taking a minute 
longer to get to the station to ensure alertness and safety when 
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responding to less critical incidents. 
In addition to performing risk assessments on themselves, it was 

commonly reported that firefighters would monitor and look out for the 
safety of others. One firefighter stated that looking out for one another is 
part of CFS culture: “Usually, it would be – each team member would check 
on each other. So, we always check to see if everyone is okay before getting on 
the truck” (48, F). In addition, volunteers stated that they were generally 
encouraged to speak up if they felt that others were not being safe: “So, 
we have pretty open communication within the crews that we have. We’re 
encouraged to speak up if we see something that’s not right (47, M). How-
ever, whether this happens in practice is another matter, as one fire-
fighter stated: “Your neighbour could be on a truck with you. So, there’s this 
level of social familiarity that goes with it. Sometimes maybe that means 
people are more willing to step up and say, I don’t think you’re good, and 
maybe sometimes it prevents them from saying that” (30, F). While it was 
said to be everyone’s responsibility to look out for one another, senior 
ranking firefighters, particularly officers in charge, more frequently re-
ported the responsibility of monitoring the safety of their crew: “Myself 
as an officer, or other officers in the brigade, if we notice that maybe some-
one’s not performing their usual self or whatever, then we’ll have a chat with 
them and try and find out what’s going on, making sure they’re okay. Yeah, 
for some people it’s just they haven’t woken up yet” (28, M). 

3.3.2.2. Preparation for a call out. To facilitate the process of respond-
ing to night-time calls, firefighters reported preparing for calls through a 
nightly routine and mental preparation. Many firefighters described 
undertaking nightly routines which enable them to leave the house 
quickly if called during the night. Such routines frequently consisted of 
placing essential belongings (e.g., keys, phone, wallet) in a regular spot 
to ‘grab and go’, and laying out clothes on the bed to be able to quickly 
get dressed. Some would even reverse park their car, to make it easier to 
get out of the driveway. As part of the nightly routine, some firefighters 
also mentally prepared themselves for calls, as one firefighter described: 
“I go to bed expecting a call. So it’s like I lay my clothes out, my pager goes 
right there, my keys are right there. So I’m almost going to bed expecting that 
I’m going to get woken up to go to a call” (40, M). Firefighters also reported 
that they prepare for and anticipate call outs during extreme weather 
conditions, for example they may anticipate a call out for a bushfire 
during dry and windy weather conditions. In addition to mentally pre-
paring prior to receiving a call, a lot of mental preparation also happens 
after receiving a call. Mentally preparing for the tasks ahead on the drive 
to the station was frequently described by firefighters, for example one 
firefighter stated: “Then it goes through your mind as you’re driving to the 
station, you start to form your own plan, things you should be thinking about, 
risks, your risk assessment, how you’re going to approach it, what is it” (43, 
M). 

3.3.2.3. Operating on autopilot. Operating on autopilot emerged as an 
indirect way that firefighters manage sleep inertia and was described by 
firefighters in two different situations: first in the time upon waking and 
second, whilst undertaking tasks on the job. Operating on autopilot was 
often reported in the first stages of waking to night-calls. Specifically, 
the simple routine tasks performed upon waking, such as getting dressed 
and driving to the station would be carried out without thinking, as one 
firefighter reported “So a lot of - the way I describe it is, there’s a lot of 
automatic getting dressed, getting out the door, driving to the station” (39, 
M). Firefighters also reported to operate on autopilot or “muscle mem-
ory” when undertaking routine tasks on the job: “Things like trees down, 
flooding, you’ve got a bit more time … it doesn’t have that same rush of 
drama that you get from the other calls. So, we go through those a little bit 
more on autopilot” (47, M). The ability to perform on autopilot was often 
attributed to being trained to do this. Indeed, CFS firefighters attend 
weekly training to practice and prepare for typical tasks that they would 
undertake on calls such as running hoses and pumps. “Auto pilot. It’s 
what we train for. It really is. You can’t go out to this stuff and be half asleep. 

You go out to do stuff and it’s all muscle memory” (30, F). Interestingly, 
some firefighters noted that they performed better on autopilot on tasks 
that they frequently train for, as one firefighter reported: “When you’re at 
that critical point situation, you find you actually have more knowledge of 
how to do something than you believed you had if you stopped and thought 
about it a lot” (34, M). 

3.3.3. Aspects of the firefighting role that reduce sleep inertia 

3.3.3.1. Activity and movement. While it was not always explicitly 
flagged as something that facilitates their wake up, it was evident that 
the first 15 min upon waking to a call out is an active time for volunteers 
(for a description of the first 15 min upon waking see section 3.1). For 
example, between waking up and arriving at an incident, firefighters 
must move quickly to get dressed, get to their car, drive to the station, 
put on their PPE, and also get the truck started and ready to deploy in a 
short space of time. Firefighters are therefore performing several short 
but active tasks in the first 15 min upon waking which could facilitate 
waking up. One volunteer stated: “I’d say that we’re probably fully alert, or 
I feel fully alert within five to 10 min. So it’s usually – and it’s probably not so 
much driven by a time, but by the activities we’re undertaking. So I find that 
driving down there, I’m still a bit groggy. But by the time I’ve gotten out of the 
car, I’ve started moving around a bit, I’m putting my gear on and I’m climbing 
up into the truck and I’ve moved around a bit, that I’m usually thinking a bit 
more clearly at that point” (37, M). As reported in section 3.2.1, move-
ment such as running to the car or stretching was also reported as an 
informal strategy used by some volunteers to help wake themselves up 
to night-calls. 

3.3.3.2. Waking to the pager. Call outs are communicated with CFS 
volunteers through pagers, a small telecommunication device through 
which alphanumeric messages can be delivered. When a call out is 
received, the pager will alarm and flash to alert the volunteer, and in-
formation about the incident is displayed on the pager screen. Various 
aspects of the pager function were reported to help volunteers feel more 
alert when responding to night calls. Primarily, the loud sound of the 
alarm and flashing lights help to wake up volunteers. One volunteer 
described it as: “It’s a bit like having a loud alarm clock going off next to you 
when you’re dead in your sleep. All of a sudden you’re awake, you’re alert, 
you’re not drowsy, it’s a real jolt to the system when you’re in deep sleep (43, 
M). Some volunteers also reported that if they decided to not respond to 
an incident, that it would be hard to return to sleep after waking to a call. 
In addition to the stimulation of the lights and sound, many volunteers, 
reported that over the years they have become conditioned by the sound 
of the alarm to wake up and mobilise for the task ahead: “I’ve been in the 
CFS for 20 years so that pager tone is very familiar and yeah, your body’s just 
like oh, okay, we’re waking up now and probably going to be busy” (39, M). 

3.3.3.3. Adrenaline. Adrenaline was frequently cited as an inherent part 
of the firefighting role that could increase alertness in response to night 
calls. One firefighter stated: “You certainly do get a bit of a kick of 
adrenaline when you wake up and it does get you moving and straight away 
you are suddenly wide awake, you’re not drowsy. It’s like you’ve been awake 
for ages” (48, M). This adrenaline rush, as part of the fight or flight 
response, could initially be associated with waking to the pager alarm 
itself, but many firefighters reported that learning what type of incident 
they were attending could increase adrenaline. Critical and time sensi-
tive incidents such as structural fires or motor vehicle accidents with 
entrapments were reported as more adrenaline provoking than less time 
critical tasks such as trees down, as described by one firefighter: “So, 
there’s some things that you go to which are naturally more adrenaline- 
provoking that others, because when you get your pager through you get a 
small amount of information about what it is. So, there’s a couple of things 
that make the heart race a bit more” (47, M). Comparatively, an absence of 
an adrenaline rush in response to attending to less critical incidents was 
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associated with more difficulty in waking: “I think on those lower jobs, it 
takes me longer to wake up because I don’t have that same level of adrenaline 
and you’re driving under normal road conditions. I might find myself 
yawning on the way to those jobs more than more high priority jobs, my 
adrenaline has really woken me up” (40, M). 

3.3.3.4. Cognitive engagement. The need to be cognitively engaged also 
emerged as an aspect of firefighting work that helped volunteers wake 
up. For example, firefighters with specific technical training such as 
breathing apparatus (BA) operators reported the need to be alert due to 
the responsibility and technicality of their role: “As BA operators in the 
middle of the night, even if it’s for a fire alarm, we’ve got to be on it. Because 
if we have to go into a building to look for someone, we have to know what’s 
going on” (24, M). Another volunteer reported that when there was an 
inexperienced crew, it meant there was increased responsibility and 
increased thinking required due to teaching and assisting: “You’ve got to 
be able to show them how to, like, actually attack a real fire or how to – show 
them how to operate stuff at a car accident and it’s – you’re awake because 
you’re teaching” (19, F). Senior volunteers, such as lieutenants frequently 
reported that a lot of thinking and planning occurs soon after receiving a 
call requiring them to be alert. On the other hand, those with less re-
sponsibilities were less likely to be as switched on with one volunteer 
stating, “I’m quite happy to be that auto pilot zombie doing the job, doing the 
grunt work while they [senior firefighters] make all the complicated de-
cisions” (30, F). 

4. Discussion 

The current study found that firefighters often experience sleep 
inertia when waking to calls during the night, however the perceived 
severity of sleep inertia and subsequent impacts on the safety and per-
formance of firefighters did not reflect the concerns commonly reported 
in sleep inertia literature (Ferrara et al., 2000). These divergent results 
might be explained by our findings which revealed several deliberate 
and indirect strategies that firefighters use to help manage sleep inertia 
when responding to night calls. In addition, it was identified that various 
aspects of the firefighting role are naturally stimulating and may reduce 
sleep inertia in firefighters. 

4.1. Firefighters’ experiences of sleep inertia 

When recounting their experiences of waking to calls during the 
night, firefighters described, for the most part, typical experiences of 
sleep inertia. For example, subjective feelings of grogginess, confusion 
and sleepiness upon waking were frequently reported (Burke et al., 
2015; Jewett et al., 1999). Firefighters also perceived that they found it 
more difficult to wake from a ‘deep sleep’ than a lighter sleep. Indeed, 
under experimental conditions, sleep stage has been found to influence 
sleep inertia with waking from deep sleep (slow wave sleep) associated 
with a greater magnitude of sleep inertia (Feltin and Broughton, 1968). 
Moreover, it is known that sleep inertia is associated with impairments 
to cognition (Trotti, 2016), and several examples of cognitive errors 
occurring during night calls were reported with the cause frequently 
attributed to being “half asleep” (24, M). 

Despite the many corroborations between firefighters’ experiences of 
sleep inertia and previous research, there were also some contradictions. 
For example, despite waking at a time when sleep inertia tends to be 
most severe (Scheer et al., 2008), firefighters believed that they gener-
ally woke easily to night calls. In addition, almost all confirmed that they 
would feel fully awake by the time they arrived at the station, which was 
often reported to be minutes after receiving a call. This contrasts labo-
ratory based research that suggests that sleep inertia can take 15 min to 
3 h post-waking to fully dissipate (Trotti, 2016). One explanation for this 
finding may be that volunteer firefighters who experience worse sleep 
inertia self-select out of volunteering, given that night calls are an 

inevitable part of the firefighting role. Recent research has found sub-
stantial inter-individual differences in subjective sleepiness ratings 
during sleep inertia (Lundholm et al., 2021) and it is possible that those 
who perceive that they feel sleepy for a long time post-waking choose 
not to continue volunteering. 

Although firefighters perceive that they feel alert soon after waking, 
it is unknown whether they are objectively performing at their optimum 
during this time. Research has found that during sleep inertia, lower 
ratings of subjective sleepiness were not associated with better objective 
performance (Asaoka et al., 2010; Hilditch et al., 2016a). As a result, it is 
important that firefighters are made aware that feeling alert soon after 
waking does not necessarily equate to good or safe performance. 
Furthermore, if firefighters perceive that they are not affected by sleep 
inertia, then this might be considered as a potential barrier to the uptake 
of formal procedures or strategies to minimise sleep inertia (Masi and 
Cagno, 2015). A remedy for this may include formally educating fire-
fighters about the known risks and impacts of sleep inertia when 
responding to night calls and potentially co-designing relevant strategies 
with firefighters (Robson et al., 2012). 

Another finding that was inconsistent with the literature was that 
while cognitive errors in the time after waking to night calls were re-
ported, no major incidents of fatalities or injuries were noted by par-
ticipants. This contrasts the concerns for the safety of on-call workers 
due to sleep inertia often espoused in the literature (Ferrara et al., 2000; 
Ferrara and De Gennaro, 2000). There are some explanations for this 
finding, for example, it is possible that the organisation has not had any 
serious incidents that are attributable to sleep inertia. Or if there had 
been incidents, it is possible that while interviewees were ensured of 
their confidentiality, they did not feel comfortable reporting such in-
cidents for fear of bringing disrepute on either themselves or the orga-
nisation (Bergen and Labonté, 2020). Alternatively, it is possible that 
firefighters who suffer more severely from sleep inertia self-select out of 
the role. Those who remain are potentially more capable of performing 
their role safely and adequately soon after waking, or alternatively, 
engage in behaviours or strategies that help them better manage sleep 
inertia during night calls. Indeed, our interviews revealed that fire-
fighters engaged in several strategies or behaviours that would either 
directly or indirectly manage sleep inertia during night calls and these 
will be discussed in detail. 

4.2. How firefighters manage sleep inertia 

Firefighters engaged in several deliberate actions or strategies to help 
wake themselves up when woken to night calls and many are supported 
by literature. For example, short bursts of movement, such as running to 
and from their car, is supported by the theory that exercise may reduce 
sleep inertia by stimulating the cortisol awakening response, increases in 
core body temperature, and cortical activation (Kovac et al., 2020a, 
2021). Furthermore, winding down the car window to create cold 
temperature shock is supported by the theory that the cooling of ex-
tremities can increase distal vasodilation leading to an increased core 
body temperature which is thought to increase alertness (Kräuchi et al., 
2004). It should be noted, however, that there is low grade evidence to 
suggest that winding down the window to create temperature shock can 
reduce sleep inertia, and that some of the strategies described by fire-
fighters have more of an evidence base than others. 

Although there is theoretical support for the efficacy of some of these 
strategies, experimental studies have not yet found any reactive sleep 
inertia countermeasures which objectively improve performance within 
the first 10 min of waking (Hilditch et al., 2016b). As a result, it is 
important that firefighters are made aware that any informal strategies 
that they use may not improve their performance immediately upon 
waking and caution is needed when driving, making decisions, and 
carrying out safety critical tasks within minutes after waking. It should 
be noted that all deliberate strategies used by firefighters either took 
seconds or no extra time to perform due to strict response time 
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requirements and were easily incorporated into their wake-up routine 
(for example, winding the car window down, running to the car, 
drinking water, splashing water on face, playing music in the car). This 
demonstrates that for sleep inertia countermeasures to be useful in this 
cohort, they need to be both ultra-short in duration and easily incor-
porated into wake up and deployment procedures. 

Firefighters also described several behaviours and strategies that 
they undertake before and during night calls which indirectly help to 
manage or reduce the impact of sleep inertia. Some of these strategies 
appeared to be inherent to the culture of the organisation. For example, 
firefighters reported that risk assessments are encouraged by the orga-
nisation. In relation to sleep inertia, this means that individuals are 
encouraged to assess their ability to safely respond to night-time in-
cidents and to ultimately not respond if they deem that they are unable 
to do so. However, whether individuals can effectively assess their 
ability to respond upon waking to night calls is uncertain given that 
decision making can be impaired during sleep inertia (Bruck and Pisani, 
1999). It could be useful for organisations to adopt standardised risk 
assessment tools, similar to those often used to assess fatigue, to ensure 
that firefighters can base their decisions on whether to respond during 
the night more objectively (Dawson et al., 2015). Research into appro-
priate risk assessment tools specialised for determining risk related to 
sleep inertia would be needed. 

Monitoring the safety of peers was also considered part of volunteer 
firefighting culture and especially so given that fellow volunteers are 
often neighbours and friends within the community. However, it was 
also acknowledged that these social and community connections may 
have the potential to discourage reporting observed impairments in 
peers for fear of damaging relationships. Indeed, research conducted 
with firefighters on fatigue found that explicit reporting of fatigue in 
peers was often considered taboo (Dawson et al., 2015). To remedy this, 
it was recommended that fatigue be reported using ‘structured language’ 
that avoids terms with negative connotations (Dawson et al., 2015). 
Similar language in reporting performance impairments associated with 
sleep inertia might also be adopted to encourage firefighters to monitor 
the safety of colleagues while maintaining amicable relationships. 

Firefighters also reported informal procedural-based strategies that 
indirectly help them to manage night-time calls and, in turn, sleep 
inertia. It was identified that some strategies, such as nightly routines, 
would help manage sleep inertia during the period between waking and 
getting to the station. For example, firefighters often described following 
a nightly routine before going to bed which included things such as 
laying out clothes to be able to dress quickly, reverse parking their car to 
easily drive out, and placing their belongings (keys, wallet, phone) in a 
reliable place to grab and go. Such nightly routines may help firefighters 
manage sleep inertia by simplifying the tasks undertaken soonest after 
waking when sleep inertia is most severe, and thus reducing the po-
tential for errors. Indeed, during this time, firefighters often reported 
operating on autopilot with this ability likely facilitated by their nightly 
routines. These findings parallel research with salaried and retained 
firefighters which found that firefighters often proceduralise the 
unproceduralised tasks related to the alarm response to reduce the 
likelihood of errors and manage workplace risk (Paterson et al., 2021). 

Other strategies, such as mental preparation, were identified to 
indirectly help manage sleep inertia while ‘on the job’. Firefighters 
mentally prepared for night calls by going to bed expecting a call. 
Particularly during extreme weather conditions, firefighters would 
anticipate and run through tasks they may need to undertake if called. 
Indeed, mental rehearsal of tasks has been demonstrated to enhance task 
performance (Driskell et al., 1994). This may help firefighters minimise 
the likelihood of performance errors if they are still experiencing sleep 
inertia while at an incident, given that sleep inertia can last up to 3-h 
post waking (Jewett et al., 1999). Firefighters also described being 
able to operate on autopilot for certain tasks ‘on the job’, which is likely 
facilitated partially by mental preparation but also the physical practice 
of tasks acquired during their weekly trainings. This frequent physical 

practice may allow firefighters to build muscle memory for routine 
motor tasks (Augustine, 1990), which could reduce the potential for 
error due to sleep inertia and allow mental attention to be allocated 
towards more complicated decision making and planning for jobs during 
night calls. It should be noted that many of the firefighters interviewed 
had on average nine years of experience and less experienced firefighters 
may not be aware of these informal procedural-strategies. Formal 
dissemination of these strategies may be beneficial for sharing knowl-
edge on how to manage night-calls with new recruits during induction 
and training (Paterson et al., 2021). 

Finally, several aspects of the firefighting role were identified that 
could help reduce sleep inertia in firefighters due to their potential for 
being physically and mentally stimulating. The physically stimulating 
aspects of the firefighting role include the activity and movement 
required for firefighters to mobilise and turn out, the light and sound of 
the pager alarms, and the perceived adrenaline rush triggered by both 
the page and responding to highly critical incidents such as housefires or 
motor vehicle accidents. Indeed there is evidence that movement (Kovac 
et al., 2021), adrenaline (Kovac et al., 2020b) and light (Cajochen, 2007) 
can increase alertness. Firefighters may also be mentally stimulated by 
the need to teach new recruits, perform technical tasks, or make de-
cisions. Research has shown that mental activity can have an alerting 
effect with regard to reducing driver drowsiness (Verwey and Zaidel, 
1999) and therefore the mental activity required by firefighters in their 
role may similarly aid in increasing alertness and countering sleep 
inertia during night calls. These findings suggest that multifactorial 
physical and mental stimulation may be an effective way to reduce sleep 
inertia and could be an avenue for further experimental research for 
effective sleep inertia countermeasures. 

4.3. Study limitations 

There are some limitations to consider when interpreting these 
findings. First, interviews were conducted in July–October 2020 during 
the height of the COVID-19 pandemic in Australia. Differences in 
operating procedures due to the pandemic could influence interviewees’ 
recounts such that they may significantly differ to recollections during 
non-pandemic times. To account for this, we included a question asking 
firefighters the extent to which the COVID-19 pandemic has affected 
their volunteering role. Firefighters reported changes to training pro-
cedures and limits to members deployed to incidents, however nothing 
that would indicate a considerable influence on the experience or 
management of sleep inertia due to the pandemic emerged. Second, 
while years of experience ranged from 1.5 to 20 years, on average, 
interviewed firefighters had 9 years of experience with our sample 
skewed towards more experienced personnel. This may limit the gen-
eralisability of our findings to less experienced firefighters since new 
recruits may have different experiences and management strategies for 
sleep inertia than more experienced firefighters. Future research could 
include a greater percentage of less experienced firefighters (e.g., <2 
years’ volunteer experience) to determine whether there are differences 
in how sleep inertia is experienced and managed between novice and 
senior firefighters. Third, volunteer firefighters were recruited from the 
South Australia Country Fire Service only. Given that different organi-
sations manage volunteer fire services in each Australian state, the 
experience of sleep inertia and the management techniques of fire-
fighters may differ interstate and internationally. Future research may 
improve generalisability of results by recruiting volunteer firefighters 
from various states in Australia and internationally. With regard to our 
sample, one strength of this study is that we were able to recruit and 
interview a percentage of female firefighters (30%) that is reflective of, 
or slightly higher than, the wider firefighting population, enhancing the 
generalisability of our results (Beatson and McLennan, 2005). Finally, 
the potential impact of social desirability bias should be considered, 
given that it is a limitation of qualitative research in general and can lead 
to inaccuracies in interviewee recounts to appear more socially 
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acceptable, should be considered (Bergen and Labonté, 2020). It is 
possible that participants may have been conservative in reporting their 
experiences of sleep inertia for fear of appearing less capable at per-
forming their role. In the present study, interviewers attempted to build 
rapport with participants and provided assurances of confidentiality of 
responses, which may have aided in limiting social desirability bias in 
interviewee responses (Bergen and Labonté, 2020). Further in-
vestigations might supplement qualitative findings with behaviour 
observational research to obtain a more objective insight into how 
firefighters behave during, and manage, sleep inertia. 

5. Conclusion 

Our findings illustrate that firefighters experience sleep inertia as is 
typically described in the literature (grogginess, slow processing, im-
pairments to performance) and were aware that waking from a deep 
sleep can make sleep inertia worse. Indeed, several errors were reported 
to occur soon after waking to calls with the more serious incidents 
related to errors in navigating while driving, demonstrating that sleep 
inertia countermeasures may be valuable to improve firefighter safety 
and performance during night calls. However, it was evident that fire-
fighters potentially underestimate the duration and severity of sleep 
inertia when responding to night calls presenting a potential barrier for 
the uptake of sleep inertia countermeasures. With regards to the man-
agement of sleep inertia, our findings demonstrate that firefighters 
already undertake several deliberate strategies to reduce sleep inertia 
which are supported by literature. There is, however, limited evidence 
that such strategies reduce the performance impacts of sleep inertia in 
the first 10 min of waking and it is important that firefighters are aware 
of this when performing critical tasks within this time frame. Further, 
several culture- and procedure-based strategies, such as dynamic risk 
assessments and nightly routines, emerged that may indirectly help to 
manage sleep inertia and thus bolster firefighter safety during night 
calls. Finally, it was found that various inherent aspects of the fire-
fighting role induce physical and mental activation for firefighters, 
which may explain why there are few major accidents reported in this 
industry, despite operating under high-risk conditions. Methods of 
inducing multifactorial stimulation should be investigated in future as 
this concept shows promise as a countermeasure for sleep inertia which 
could be used in this cohort in the future. 
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