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Abstract

Background

Fatigue is a complex phenomenon that has effects on physical characteristics,
cognition, behaviours, and physical and mental health. Paramedicine crosses the
boundaries of many high-risk industries, namely medicine, transport and aviation.
The effects of fatigue on paramedics thus need to be explored and considered in
order to begin to identify appropriate interventions and management strategies.
Aim

The aim of this article was to provide an overview of fatigue in paramedics and
its potential effects on various areas of practice and provider health, and to
outline potential solutions to assess and manage the risk of fatigue in
paramedics as suggested by the literature.

Methods

We conducted unstructured, non-systematic searches of the literature in order to
inform an overview of the literature. An overview is a summary of the literature
that attempts to survey the literature and describe its characteristics. We
thematically structured the review under the following headings: defining
occupational activity and health status; clinical performance and patient safety;
shift length and time at work; effects on paramedic health; effects on driving
abilities; fatigue risk management; and, fatigue proofing.

Discussion

Fatigue should be considered in the context of overall paramedic health status
and paramedic occupational activity. The nature of paramedic shift work, and the
associated occupational activity place paramedics at increased risk from fatigue.
Shift work may also contribute to sleep disorders among paramedics. Fatigue is
associated with increased errors and adverse events, increased chronic disease
and injury rates, depression and anxiety, and impaired driving ability.
Conclusion

The issue of fatigue in paramedicine is complex and has serious consequences
for patients and paramedics. Paramedic services and paramedics need to work
collaboratively to identify and action appropriate measures to reduce the effects
of fatigue on the wellbeing of the workforce and mitigate its effects on clinical
performance and safety.
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Introduction

Fatigue is a complex phenomenon that is not particularly well defined in the literature.
Often simplified to sleepiness, or tiredness, it is a complex interplay of physical,
psychological, socioeconomic, and environmental factors that affect both mind and body.
(1) Some argue that fatigue, and the physiological impairment that can result, are
separate, distinct and need to be clearly distinguished from one another. Causative factors
in fatigue are the length of continuous work spells and daily duty periods, time available
for rest and continuous sleep, and the arrangement of duty, rest, and sleep periods within
each 24-h cycle.(1) In addition, the underlying health status of the paramedic is an
important factor in the development of fatigue including sleep quality, diet, stress levels,
and mental health.

Fatigue is an entirely subjective, personal experience (2), and can manifest itself
differently from one person to another. One individual may not feel fatigued but may
demonstrate impaired functioning. Alternatively, another individual may demonstrate
adequate performance, but may experience extreme tiredness or discomfort.(1)
Paramedicine is a high risk, high reliability work environment that places significant
demands on the paramedic with potential for harm to patients and the workers.
Paramedic practice also crosses the boundaries of several high risk industries including
medicine, and transport. As such the effects of fatigue on paramedics need to be
explored in order to begin to identify appropriate interventions and management
strategies.

Aim

The aim of this article was to provide an overview of fatigue in paramedics and its
potential effects on several identified areas of practice and provider health, and to outline
potential solutions to assess and manage the risk of fatigue in paramedics as suggested in
the literature.

Methods

We conducted unstructured, non-systematic searches various electronic databases
(MEDLINE, CINAHL, EMBASE, Google Scholar) using combinations of keywords and
subject headings where appropriate including paramedic, Emergency Medical Services
(EMS), fatigue, driving, ‘mental health’, obesity, ‘patient safety’. An overview is a
summary of the literature that attempts to survey the literature and describe its
characteristics, and aim to ‘provide a broad and often comprehensive summation of a
topic area and, as such, have value for those coming to a subject for the first time” (3). It
is not intended to be exhaustive in its identification of the literature. We structured the
overview thematically under the following headings: defining occupational activity and
health status; clinical performance and patient safety; shift length and time at work;
effects on paramedic health; effects on driving abilities; fatigue risk management; and,
finally fatigue proofing.

Defining paramedic occupational activity & health status
When considering fatigue in paramedics, it is first important to define paramedic
occupational activity, and the health status of paramedics. Paramedics are noted to adapt
or fit the delivery of care into their work context: the unpredictable out-of-hospital
environment, which makes them relatively unique in the world of healthcare.(4) While
paramedic work can be very unpredictable, the following demands could be expected in
carrying out the occupational tasks: standing/walking, sitting, lifting and carrying,
bending, crouching/kneeling, climbing, reaching, pushing/pulling and handling/grasping
(5), in a work environment that can follow a rotating schedule. These demands and their
effect on the development of fatigue have not been well quantified in the literature. What
has been well reported is that paramedics have high injury rates compared to other
occupations (6,7), with resultant rates of sick time and worker’s compensation claims
that are significant.(8,9) Additionally, paramedics have markers of poor health status
such as elevated Body Mass Index (BMI) (10-13), cardiovascular disease with a high
prevalence of hypertension (14—16), and low rates of exercise.(11)

Physiological response to paramedic occupational tasks has also not been well
studied. In one of the first studies of the cardiorespiratory physiological demands of
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paramedics Gamble et al. (1991) monitored heart rate in 8 paramedics in Northern
Ireland over a total of 21 shifts. The data showed periods of high activity that included
CPR and carrying patients that resulted in heart rates above anaerobic threshold for
periods of up to 11 minutes.(17) As well as the physical demands, other occupational
stressors can elicit heart rate responses. Karlsson et al. (2009) noted that paramedics
exhibited significant increases in heart rate not related to physical exertion of an
emergency call and postulated that this was due to other occupational stressors (for
instance responding to a report of an ill child).(18) Similarly, level of care influenced
heart rate response. Paramedics were observed to have significantly higher heart rate
changes (in beats per minute) on the intensive care unit as opposed to the patient
transport unit (30 £ 17 bpm versus 7 + 8 bpm respectively, p< 0.001).(19) The
implication for paramedics, especially those whose health status is low, is that they may
be more prone to fatigue with increased heart rate response due to physical or
occupational stressors.

Clinical performance and patient safety

By taking cues from other industries, it is demonstrable how fatigue is directly related to
performance in shift work.(20-23) A growing body of evidence suggests that fatigue in
paramedics can potentially have an inverse relationship with performance. It is estimated
that between 10% and 55% of EMS clinicians suffer from severe mental and/or physical
fatigue.(24-27) Increased levels of fatigue are associated with compromise in cognitive
function (28,29), impaired task performance (30); increased error and accident rates, and
ultimately reduced safety.(31) Patterson et al. demonstrated that paramedics who were
fatigued (OR 2.3, 95% CI 1.5, 3.3) or reported poor sleep quality (OR 1.5, 95%CI 1.0,
2.1) were more likely to report an error or adverse event in practice.(25) In addition, they
demonstrated that the odds of committing an error or adverse event, or of engaging in
safety-compromising behaviours were 2.2 (95% CI 1.4, 3.3) times greater and 3.6 (95%
CI 1.5, 8.3) times greater, respectively, among the fatigued EMS clinicians than the non-
fatigued.(32) Donnelly et al. concluded that injury or exposure (p=<0.02), safety
compromising behaviours (p=<0.01) and medication errors (p=0.01) are all significantly
related to fatigue.(33)

Nurses also suffer from the effects of fatigue. Those who reported an error or near
miss obtained significantly less sleep than nurses who did not report an error or near
miss.(34) Compared with day shifts, risks of injury or error are 28% higher for night
shifts. When compared with 8-hour shifts, 12-hour shifts increased risk of injury or error
by 28%.(35) Working overtime, whether at the end of a regularly scheduled shift (even
an 8-hour shift) or working more than 40 hours in a week, is associated with an increase
in the risk of an error.(36,37) Accident rates increased during extended periods of work:
they rose after 9 hours, doubled after 12 consecutive hours, and tripled by 16 consecutive
hours of work.(38,39)

Effects on paramedic health

Fatigue experienced by paramedics and other healthcare professionals is associated with
an increased risk of depression and anxiety.(40) Paramedics have previously scored in
the above normal ranges for depression (36.1%), anxiety (24.6%), and stress (39.3%).
(41) The risk appeared similar among shift working paramedics in both rural and
metropolitan areas.(41) Sofianopoulos et al. (2011) concluded that 26.7% of paramedics
studied in relation to fatigue had a mild likelihood of depression, 10% had a moderate
likelihood, and 1.7% had a severe likelihood.(42) Fatigue is also associated with burnout
and lack of support from management.(32) Given recent evidence suggesting that
paramedics and EMS personnel are more susceptible to suicidal ideation than other first
responders (43,44), this potential link between fatigue and paramedic mental health is
concerning.

Shift work, and working extended shifts (> 8 hours) have adverse effects on
worker health, including increased risk of chronic disease, obesity, and risk of injury or
accident.(45) Paramedics may have a higher prevalence of sleep disorders than other
healthcare professionals (46), and left untreated, those problems could increase morbidity
and mortality and potentially impair professional performance. An often overlooked area
is the difference between sleep opportunity and actual sleep or rest. Shift workers suffer
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from many different sleep pathologies, and aspects of their job lead to sleep periods that
are not restful or restorative. A majority (68%) of Australian paramedics studied reported
poor sleep quality.(42) Paramedics may identify as being fatigued even when the period
of “rest time” between shifts is considered adequate. There is convincing evidence that
sleep duration is linked to metabolism and the regulation of appetite, and decreased sleep
times may contribute to increased obesity rates. The link between sleep and maintenance
of a healthy weight is well documented and there is a demonstrated association between
sleep loss and an increased risk of obesity and type 2 diabetes.(47,48)

Effects on driving abilities

Fatigue is considered to be the largest identifiable and preventable cause of accidents in
transport operations (between 15 to 20% of all accidents), surpassing that of alcohol or
drug related incidents in all modes of transportation.(49) Official statistics often
underestimate this contribution, and as such, fatigue is insufficiently recognized and
reported as a cause of road accidents.(1) Fatigue, and sleep deprivation can cause
impairment similar to that caused by alcohol intake.(50,51) The effects of fatigue on
driving stem largely from prolonged and irregular working hours, such as alternating day
and night shift patterns familiar to many paramedics, rather than simply from time spent
at the wheel. Alertness, vigilance, concentration, judgment, mood and performance are
all significantly affected by fatigue (42,52-54), and drivers are encouraged to avoid
driving after sleep restriction, even on relatively short trips especially if they feel sleepy.
(55) A 2009 study in Japan suggested that a modified night shift (which ensured time for
paramedics to take long, restful power naps) alleviated subjective fatigue, and improved
physiological function which are often adversely affected by night workload.(56)

Fatigue risk management in paramedic services

High risk professions that require high reliability in decision making and performance are
therefore subject to risk as a result of physical and cognitive fatigue. Traditional
approaches to fatigue management have mainly attempted to limit shift length and
promote adequate rest between shifts. This approach may have inadequate impact,
especially for workers on night shift and in professions such as emergency services
where periods of effort and cognitive load are often unpredictable and have a high
potential for sustained periods. Many high risk, high reliability professions have adopted
Safety Management Systems (SMS).(57) Paramedicine crosses the boundaries of many
of these industries: medicine, transport and aviation. It therefore stands to reason that a
paramedic service should have a robust SMS that incorporates fatigue management as a
key principle in the reduction of risk, prevention of errors, and enhancement of patient
and paramedic safety. Paramedicine faces some unique challenges in this regard in that
paramedic services are often designed to respond to emergencies, and perform
interfacility transfers. This crossing of boundaries may present challenges when looking
to the evidence in other sectors.

The Threat Error Management (TEM) model developed for aviation Crew
Resource Management (CRM) provides a model that focuses on individual, team and
organizational interventions to reduce threats and hazards.(58) The TEM model
approaches threat and error management as a partnership and joint responsibility between
workers and an organization. The mainstay of this approach is the requirement for a just
culture and collaborative safety model. Organizations that are able to implement such a
model are considered to have mature SMS programs. Based on the work of Dawson and
McCulloch (57), a Fatigue Risk Management System (FRMS) applies four defensive
layers to an SMS program.

l. Sleep Opportunity, shift work patterns, strategic rostering and fatigue modelling
tools;

2. Sleep logging: opportunity and actual;

3. Symptoms checklist, self-report behaviour scales, physiological monitoring;

4. Fatigue proofing strategies, SMS error and near miss reporting.

Despite all of these layers of defence built into an FRMS there is still high potential of
error or accident resulting from fatigue. A collaborative culture of safety, and just
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culture, needs to be present to continually improve the mitigation of these risks following
an event. Organizations with a reliance on a prescriptive policy and compliance through
punitive means may struggle to build an effective SMS approach which depends on a
trusting and open reporting culture.(59) Steps in building such a system include revisiting
workplace policies and guidelines using a just culture approach. Incorporating human
factors and an end-user design process has been shown to build a positive work culture
with greater trust when designing for patient and worker safety.

Fatigue Proofing
Even with the implementation of robust FRMS using lessons learned from other
industries, overall fatigue risk management still requires individual action and cultural
buy in. The effects of fatigue on performance may be downplayed or individuals may
consider that fatigue does not impact them.(60) This culture likely exists within
paramedic services. Even with FRMS designed to reduce the risk of fatigued individuals
in the workplace, it is very likely that this will still occur. Organizations therefore also
need to build in fatigue-proofing systems, which act as risk-reduction behaviours when
fatigued individuals are still in the workplace.(61,62) Often fatigue-proofing happens
informally and naturally.(61,63) There are a number of common fatigue proofing
strategies previously discussed in this article including: caffeine, napping, and exercise.
These strategies are also outlined in national fatigue guidelines developed in the
US (62), along with their associated outcome measures.(64) Less commonly discussed
fatigue proofing strategies can be divided into task related and behaviour related
adaptations.(65) Task related adaptations include task slowing, delegation, cross-
checking, and task rotation between individuals. The primary behavioural adaptation
involves increasing the amount of verbalisation of steps during the performance of
complex tasks. Fatigue proofing tends to develop organically within organizations, but
can have significant impacts on avoidance of fatigue related errors.(65) Logging of
opportunity versus actual sleep can yield valuable data. Paramedic services can also
identify high risk areas for fatigue related errors through incident review and staff focus
groups. These can then be used as targets for fatigue proofing strategies, and services can
work with staff to improve and enhance the informally developed fatigue proofing
strategies as a component of the FRMS.

Recommendations

Further research is urgently required in relation to fatigue in paramedics. In particular,
this review has highlighted the need for research on paramedic health status as the
foundation for future research into fatigue and its impact on paramedics. The safety
impact of shift length and pattern raises questions — if medication errors occur, when do
they happen? Are they related to extended shift patterns, time of day/night? Are there
other factors to consider such as paramedics activities on rest days, or working multiple
jobs? Does the reliance on “on-call” staff in rural and remote areas contribute to fatigue
in these workers?

Fatigue management should be incorporated into paramedic education in order to
prepare new entrants for entry to practice, and practicing paramedics should also be
offered education and resources. The best method to achieve this requires further
investigation. Further, the implementation of robust SMS and FRMS approaches within
paramedic services warrants research and dissemination.

Limitations

This overview is subject to a number of limitations. We did not conduct reproducible,
structured searches in our search for literature. As this was an overview designed to
provide a broad and comprehensive summation, we agreed that structured searches
limited to fatigue in paramedicine would not have enabled us to explore related issues
that were relevant from other industries. As such, we may not have identified all relevant
literature. We did not conduct a quality assessment on any of the identified literature.

Conclusion
Fatigue is a complex, multi-faceted issue within paramedic practice, and paramedic
services. It is both caused by, and a symptom of other system issues such as shift length,
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case complexity, and workload, in combination with individual health status, stress
levels, lifestyle, and mental health. Fatigue risk management is a shared responsibility of
both the paramedics and the organisation and it needs to be considered an integral part of
the organisational culture. Without the support of management, paramedics may feel
disenfranchised and undervalued. This support should focus on strategies to mitigate the
increased risk of burnout, job dissatisfaction, and absences that are associated with
fatigue in healthcare providers.(66) Building positive work cultures leads to an
environment that can mitigate fatigue risk in the paramedic work environment. As this
trust is built and matured; the system can engage staff in discussion that identifies
cultural safety nets that can be formalized and areas identified for improvement, further
building towards an environment of self-reporting and self-identification of hazards, risks
and proactive prevention through cooperation. Paramedics need to be supported when
they make risk assessments regarding their fatigue levels. Fatigue management can
include changes to shift patterns, restriction of overtime after night shifts including
shorter duration of shifts, scheduled breaks, education and resources on fatigue
management, and monitoring of fatigue levels. In addition, it can incorporate lifestyle
changes, access to occupational health services, input from sleep specialists, and a
myriad of other strategies that can be considered by services willing to invest in the
wellbeing of paramedics and patients.
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