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ABSTRACT

Emergency services personnel are regularly exposed to potentially traumatic events with substantial consequences for
their mental health. Current estimations from Canadian emergency medical service (EMS) providers show a prevalence
of clinically relevant symptomology of 20% or higher in anxiety, depression, and post-traumatic stress. Interestingly,
evidence from Canadian helicopter emergency medical services (HEMS) demonstrates a substantially lower prevalence
rate (i.e., <10%) of mental disorder symptoms. However, current Canadian data stem from a single HEMS service. A com-
prehensive assessment of mental disorders from a larger, nationwide sample is presently absent, which was the purpose
of the current study. A sample of 215 HEMS personnel (male 1 = 165, 76.6%) from six Canadian provinces (AB, BC, SK, MB,
ON, NS) completed an online survey measuring several mental disorder symptoms. The results revealed a prevalence of
clinically elevated symptoms of 7% in posttraumatic stress disorder, 16.8% in major depressive disorder, 5.6% in anxiety,
and 3.7% stress. Paramedics reported a significantly higher prevalence of clinically elevated symptoms of post-traumatic
stress disorder and major depressive disorder symptoms compared to other HEMS personnel. The findings indicate a
higher prevalence of some mental disorder symptoms (i.e., post-traumatic disorder, major depressive disorder) compared
to existing data from a single Canadian HEMS organization. There are several psychological (e.g., coping mechanisms),
organizational (e.g., time for structured debriefing), and extraneous factors (e.g.,, COVID-19 pandemic) that may have
influenced the results. Yet, the prevalence levels remain much below those reported in on-the-ground EMS workers,
which warrants further investigation.
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INTRODUCTION

Emergency medical service (EMS) personnel (e.g., physi-
cians, nurses, paramedics, pilots) work in highly dynamic
environments, which expose them to unpredictable and
potentially psychologically traumatic events (PPTEs, which
consist of actual or threatened death, serious injury, or sex-
ual violence; APA, 2022) much more frequently than would
be expected for the general public (Carleton et al., 2019;
CIPSRT, 2019). The stressors may negatively impact phys-
iological responses (e.g., heart rate variability; Petrowski
et al., 2023) and well-being, as well as lead to an increase in
the prevalence of mental disorders among EMS personnel
(Lawn et al., 2020). A recent meta-analysis (Petrie et al.,
2018) estimated the prevalence of post-traumatic stress
disorder (PTSD) and other mental disorders in ambulance
personnel at more than 10%. Canadian data suggest over

one in five EMS workers reported elevated symptoms for
major depressive disorder (29.6%), PTSD (24.5%), and social
anxiety disorder (20%, Carleton et al., 2018). Taken together,
current evidence highlights the immense emotional burden
of working in paramedicine.

In helicopter emergency medical services (HEMS), per-
sonnel engage in PPTEs in a particularly complex fashion
(e.g., attending to severe accidents, events of life-threat-
ening injuries, severe pediatric cases) as a function of
transport using helicopters. HEMS personnel missions
typically involve PPTEs with a high chance of mortality.
Long transportation times from rural communities and
changes in weather can further complicate missions and
serve as added stressors on HEMS personnel. Despite the
additional stressors, research examining mental disorder
symptoms among HEMS personnel showed much lower
prevalence compared to on-the-ground emergency health
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care professionals (Carleton et al., 2018). For example, Reid
et al. (2022) collected data from 161 Norwegian HEMS per-
sonnel evidencing positive screening prevalence propor-
tions for PTSD of 3.9%, and for major depressive disorder
and generalized anxiety of 1.9%.

The first study assessing mental disorder symptoms
in Canadian HEMS personnel involved 100 participants
from a single air ambulance service in mid-Western Canada
(Harenberg et al., 2018). There were 5% of participants who
screened positive for clinically elevated symptoms of PTSD,
which was comparable to the general population (i.e., 3.5
6.8%; Kessler et al., 2005) and the Norwegian sample (Reid
et al., 2022), but lower than a national Canadian paramedic
sample (i.e., 24.5%; Carleton et al., 2018). The prevalence of
clinically significant screens for depression symptoms (i.e.,
3%), anxiety symptoms (i.e., 9.1%), and stress (i.e., 16.5%) were
also lower in the Canadian HEMS personnel sample (Haren-
berg et al., 2018) than for the national Canadian paramedic
sample (Carleton et al., 2018); however, the studies differed in
the measures to assess the symptoms of depression, anxiety,
and stress.

The current HEMS personnel mental health research
used relatively small sample sizes from single organizations,
limiting the generalizability of results; nevertheless, the
differences relative to extant paramedic research suggest
that, pending additional evidence, there may be important
differences between HEMS personnel and on-the-ground
emergency health care professionals that may warrant atten-
tion from researchers, clinicians, and policymakers. Before
such exploration may be undertaken, data from nationally
representative samples ought to be collected. Hence, the cur-
rent study was designed to assess the prevalence of clinically
significant mental disorder symptoms in a large sample of
Canadian HEMS personnel.

METHODS

Participants

There were 215 HEMS personnel from six Canadian prov-
inces (AB, BC, SK, MB, ON, NS) who participated in the
current study. Most participants were male (1 = 165; 76.7%)
and identified as white (1 = 191; 88.8%). Participants had an
average of 19.2 (standard deviation (SD) = 10.0) years of job
experience, 11.6 (SD =7.9) years of HEMS experience, and took
13.1 (SD = 11.6) HEMS shifts per month. Most participants
worked as paramedics (1 = 74; 34.4%), pilots (n = 65; 30.2%),
physicians (1 = 36; 16.7%), dispatchers (n = 24; 11.2%), nurses
(n =9; 4.2%), or other staff (1 = 7, 3.3%).

Procedures and Measures

The current study was approved by the ethics board of the
Saskatchewan Health Authority (REB-20-09) and conducted
with permission of the participating HEMS organizations.
The design and reporting followed the consensus-based
checklist by Sharma et al. (2021). The link to an anonymous
online survey was shared with the HEMS organizations for
distribution via internal e-mail addresses. The participants
indicated their consent to the study by completing the survey.
Demographic information and mental health symptoms (i.e.,
PTSD, major depressive disorder, anxiety, and stress) were
collected.
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Post-traumatic Stress

The PTSD checklist (PCL-5; Blevins et al., 2015) assesses PTSD
symptoms on 20 items, which are rated using a Likert-type
scale ranging from 0 (not at all) to 4 (extremely). A total sever-
ity score (i.e., sum of all items) was used for the current study.
Following the DSM-5, participants were flagged for clinically
meaningful PTSD symptoms if they showed a severity score
>33 and elevated responses (i.e., 2 or higher) in all segments
of the PCL-5. Good internal consistency was also observed
in the present study (Cronbach’s o = 0.96).

Maijor Depressive Disorder

The Patient Health Questionnaire-9 (PHQ-9, Kroenke et al.,
2001) was used to assess symptoms of major depressive disor-
der. The nine items are scored on a Likert scale ranging from
0 (not atall) to 3 (nearly every day). A total severity score (i.e.,
sum of all items) was used for the current study, with a score
of 10 or above indicating clinically meaningful major depres-
sive disorder symptoms. The internal consistency of the scale
in the present study was satisfactory (Cronbach’s o = 0.88).

Anxiety and Stress

The anxiety and stress subscales of the Depression Anxiety
Stress Scales (DASS-21, Lovibond & Lovibond, 1995) were
used. The seven items for each subscale are scored on a Likert
scale ranging from 0 (never) to 3 (almost always). A total
severity score (i.e., sum of all items) was used for the current
study, with a score of >7 for anxiety and >14 for stress indi-
cating clinically meaningful symptoms (i.e., mild or above).
The internal consistency of both subscales was satisfactory
(Cronbach’s o > 0.85).

Statistical Analysis

Categorical variables were summarized in counts and
percentages, while continuous variables were aggregated
in means and standard deviations. Chi-squared tests with
Fisher’s correction (where applicable) were used to compare
categorical variables. For continuous variables, bivariate
Pearson correlations were calculated to assess the relationship
between measures. Independent ¢-tests with Cohen’s d or one-
way analysis of variance with partial eta-squared effect sizes
were calculated to compare differences between professional
groups within HEMS (e.g., pilots, physicians, paramedics,
dispatchers). If assumptions (e.g., normality) were violated,
non-parametric analyses were used. All analyses were con-
ducted in JASP 0.17.2 and a significance level of 0.05 was set.

RESULTS

The descriptive and demographic information are reported
in Table I. There were 15 participants who screened positively
for clinically elevated symptoms of PTSD (7%). In addition,
36 participants screened positively for clinically elevated
symptoms of major depressive disorder (16.8%) and anxiety
(1 =12;5.6%), and 8 participants showed elevated stress (3.7%).
All self-reported symptom scores were inter-correlated and
reported in Table II.

There were statistically significant differences across job
types for symptoms of PTSD, Fs 55 = 5.38, p < 0.001, 1, = 0.11,
as detailed in Table III. Paramedics reported statistically sig-
nificantly higher levels of PTSD symptoms compared to other
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Variable

Mean (SD)/Count (%)

Age
Gender

Ethnicity

Province

Job

Years of job experience
Years of HEMS experience
Shifts per month

PCL score

PCL prevalence

PHQ-9 score

PHQ-9 prevalence
DASS-21 Stress

DASS-21 Stress prevalence
DASS-21 Anxiety

DASS-21 Anxiety prevalence

Male = 165 (76.7%)
Female = 49 (22.8%)
Other = 1 (0.5%)

White = 191 (88.4%)

Did not disclose = 8 (3.7%)
South Asian = 5 (2.3%)
Other = 5 (2.3%)

Black = 3 (1.4%)
Aboriginal = 3 (1.4%)
Ontario = 108 (50.2%)
Alberta = 44 (20.5%)
Nova Scotia = 23 (10.7%)
Saskatchewan = 21 (9.8%)
British Columbia = 11 (5.1%)
Manitoba = 8 (3.7%)
Paramedic = 74 (34.4%)
Pilot = 65 (30.2%)
Physician = 36 (16.7%)
Dispatcher = 24 (11.2%)
Nurse = 9 (4.2%)

Other = 7 (3.3%)

19.3 (10.0)

1.6 (79)

13.1 (11.6)

1.4 (14.3)

15 (7.0%)

4.4(47)

36 (16.7%)

4.0 (4.4)

8 (3.7%)

1.5 (2.7)

12 (5.6%)

Notfes: DASS = Depression Anxiety Stress Scales; HEMS = helicopter
emergency medical services; PCL = post-traumatic stress disorder

checklist: PHQ-9 = Patient Health Questionnaire-9; SD = standard

deviation.

subgroups. Paramedics also reported significantly higher
symptoms of major depressive disorder, F 55 = 3.45, p < 0.001,
n% = 0.08, and statistically significantly higher proportion of
positive screenings for major depressive disorder compared
to other job types (27.0%, ¥* = 12.74, p = 0.026, Cramer’s V =
0.24). For the remaining variables, there were no other statis-
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tically significant differences between job types. There were
also no statistically significant differences based on other
demographic categories (see Table III).

DISCUSSION

The purpose of the present study was to examine the symp-
toms of mental disorders in Canadian HEMS personnel.
Nationally and internationally, the well-being and mental
health in this population is understudied. Only a single study
with a Canadian HEMS sample exists (Harenberg et al., 2018),
suggesting a low prevalence of symptoms of post-traumatic
stress, depression, anxiety, and stress. Yet, these data were
collected from 100 participants in a single Canadian HEMS
organization. The present study is a national-level update
from six Canadian provinces with a substantially larger
sample size. The current findings suggest a higher prevalence
of elevated post-traumatic stress and depressive symptoms
than indicated by previous data.

The prevalence of clinically elevated symptoms of
post-traumatic stress in the current sample was 9.4%, which
is substantially higher than a previous Canadian prevalence
study (i.e., 5%; Harenberg et al., 2018) and more than double
of the prevalence found in a study from Norway (i.e., 3.9%;
Reid et al., 2022). Accordingly, the prevalence of clinically
elevated symptoms of major depressive disorder in the
present study was also much higher (16.8%) compared to
existing HEMS studies. The most obvious explanation for
both findings would be that the data from this study were
collected during the COVID-19 pandemic, which forced
HEMS personnel to be in close spaces with infected patients
for long durations. The fear of potential infection and long
absence of pre-hospital guidelines on how to safely transport
COVID patients (Albrecht et al., 2020) may have aggravated
some mental disorder symptoms. Another explanation could
be the administration of the online survey. In the study by
Harenberg et al. (2018), e-mails were sent from a researcher
who was also affiliated with the HEMS organization. This
may have jeopardized the sense of anonymity for some
participants, potentially leading to more socially desirable
answers (i.e., underreporting of symptoms). In the present
study, e-mails were sent from an unaffiliated account and
clearly mentioned a principal investigator outside of any
HEMS organization, which may have fostered a sense of
anonymity for the responses of the participants.

Paramedics in the present study experienced signifi-
cantly higher rates of post-traumatic stress and symptoms
of depression compared to the other professional groups in
HEMS. Previous research identified organizational factors
(e.g., lack of safety particularly during COVID-19, Petrie
et al., 2022), environmental factors (e.g., rural care, Court-
ney et al., 2013), and psychological factors (e.g., burnout,
Reardon et al., 2020), among others that may negatively
influence paramedics” well-being. For the present study,
the paramedics were part of the same organizations and
missions as other staff (e.g., physicians). As such, some of
the environmental or organizational stressors could be
excluded as possible reasons as they were the same for
several subgroups of participants. However, in contrast to
HEMS physicians and other staff, some of the HEMS para-
medics might have also been involved in regular EMS shifts.
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TABLE Il Correlations of mental health variables

Variable PCL PHQ-9 DASS - Stress
PCL -

PHQ-9 0.68™

DASS - stress 0.77"" 0.72

DASS - anxiety 0.71" 0.71" 0.75™

Notes: ** p < 0.001.

Additional EMS shifts may limit rest time for paramedics, as
several studies reported poor sleep quality due to shift work
in this population (for a review, see Sofianopoulos et al.,
2012). While there are plausible explanations, the number
of EMS shifts was not assessed in the present study and
reasons for elevated mental disorder symptoms in HEMS
paramedics should be explored further using quantitative
and qualitative approaches.

While the prevalence rates of clinically elevated symp-
toms of post-traumatic stress and major depressive disorder
in the present study were higher than previous estimations,
it should be noted that both remain at much lower levels
compared to other on-the-ground medical and non-medical
first responders (e.g., EMS paramedics, police; Carleton et al.,
2018). As such, the question remains why HEMS staff are less
affected by mental disorder symptoms, despite the unique
challenges, stressors, and exposures that come along with
working in this field. There are several possible explanations
to answer this question, which can be grouped into individual
factors and organizational support factors.

Among individual factors are motivations and coping
mechanisms. HEMS professionals are required to complete
extensive additional training and undergo rigorous selection
processes before they are permitted to work in the field. As
such, those only especially motivated individuals choose to
engage in the additional training and may see the chance to
work in HEMS as a privilege (Shalev et al., 2019). In addition,
HEMS personnel may possess enhanced coping strategies
to manage challenges well. In a recent qualitative study, van
Herpen et al. (2024) revealed that HEMS personnel engage in

TABLE Il  Mental disorder sympfoms by job

effective coping strategies before, during, and after a dispatch.
Before a dispatch, HEMS personnel shared that they have
some information to mentally prepare for what lies ahead
of them. They will have received some detailed information
from other first responders who attended to the scene already.
In addition, HEMS personnel were able to separate the quality
of their work from the outcome for the patient. Many times,
HEMS will be called to missions in which the outcome is
almost predetermined. Participants also shared that repeated
traumatic scenes become routine, which may help to regulate
stress better. During a dispatch, HEMS personnel described
that they could create an emotional distance to the scene, as
they are able to solely focus on their mission and work. This
may entail removing themselves from the scene when their
work is done. After a dispatch, HEMS personnel engaged in
periods of reflection and structured debrief with others. Fam-
ily support was also a contributing factor to well-being. Yet,
future research is warranted to explore which mechanisms
are most effective to enhance short- and long-term coping in
HEMS personnel.

From an organizational perspective, several factors
were mentioned as well. HEMS personnel remain on a team
with the same professionals regularly, fostering trust, team
support, and cohesion. Safe conversations about traumatic
experiences and the emotional toll of HEMS work can happen
in such teams (van Herpen et al.,, 2024). In this environment,
peer support is central to well-being. The effectiveness of peer
support may even be magnified in teams with a longer history
of working together and enhanced trust. The members might
know each other well and can anticipate if someone needs
peer support, in some cases without the person sharing their
need (van Herpen et al., 2024).

The current study should be interpreted in light of its
limitations. The current study did not explore psychologi-
cal, organizational, or other extraneous factors, which may
affect the mental health of HEMS personnel. Future research
in this area is warranted to create a deeper understanding
of the findings of the present study. While the sample size
in the present study is much larger than previous research
(e.g., Harenberg et al., 2018; Reid et al., 2022), a portion of
eligible participants did not respond to the invitation to
complete the survey. Hence, the sample might be biased as

Variable Paramedic Pilot Physician Dispatcher Nurse Other
(N =74) (N = 65) (N=36) (N =24) IN=9) IN=7)
PCL 17.8 (18.0) 7.2 (9.8) 7.5 (10.9) 1.5 (13.4) 5.4 (6.1) 8.9 (9.8)
PCL prev. 10 (13.5%) 6 (9.2%) 2 (5.6%) 2 (8.3%) 0 0
PHQ-9 6.0 (5.1) 3.7 (4.6) 2.8 (3.0) 49 (5.4) 2.3 (2.6) 4.3 (2.5)
PHQ-9 prev. 20 (27.0%) 9 (13.8%) 2 (5.6%) 5(20.8%) 0 0
DASS-21 stress 5.3 (5.3) 3.1(39) 3.4 (3.8) 41 (39) 2.6 (2.6) 3.0 (2.0)
DASS-21 stress prev. 7 (9.5%) 0 1(2.8%) 0 0 0
DASS-21 anx. 2.3 (3.3) 1.3 (2.4) 09 (2.1) 1.5 (2.5) 0.2 (0.4) 1.0 (0.6)
DASS-21 anx. prev. 7 (9.5%) 2 (3.1%) 1(2.8%) 2 (8.3%) 0 0

Notes: prev. = prevalence; all prevalence estimates are presented in counts and percentages, all other variables in means and standard deviations.
DASS, Depression Anxiety Stress Scales; PCL, postraumatic stress disorder checklist; PHQ-9, Patient Health Questionnaire-9.
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only motivated participants may have completed the current
study. The cross-sectional nature of data collection further
limits its interpretability. Symptoms of mental disorders
are fluctuating. Longitudinal studies may shed more light
on the prevalence of mental disorder symptoms in HEMS
workers over time. Assessing whether HEMS personnel also
engaged in EMS or other work would have contributed to the
explanation of the presentation of post-traumatic stress and
depressive symptoms. Lastly, collecting data whether HEMS
personnel engaged in external support to deal with their
mental disorder symptoms would have also been of value.

CONCLUSION

The present study contributes significantly to our under-
standing of the mental well-being of HEMS personnel in
Canada. Previous data (Harenberg et al., 2018) most likely
underestimated the emotional burden of HEMS work, due
to a smaller sample size and data collection from only the
mid-west of Canada, among other reasons. The data from
the present study delivers information from a large sample of
HEMS participants from six Canadian provinces. Yet, similar
to Harenberg et al. (2018), the present study found a relatively
low prevalence rate of mental disorder symptoms in HEMS
personnel compared to other first responders. While previous
research suspected underreporting of symptoms as a possible
explanation, new evidence from the present study and recent
data from Norway (Reid et al., 2022) may suggest otherwise.
These findings may pose novel questions for future research
exploring the reasons for the low prevalence rate of mental
disorder symptoms in Canadian HEMS.

Future research may wish to apply a biopsychosocial
approach. Biologically, it may be worth to explore physio-
logical (e.g., skin conductance, heart rate variability, heart
rate) predictors and adaptations to traumatic stress in HEMS
work. Associations between physiological markers and PTSD
have been well established previously in other populations
(Gutner et al., 2010). Some research has explored physiological
demands of HEMS work (Carchietti et al., 2011; Petrowski
et al., 2023); however, the link between physiological mark-
ers and mental well-being in HEMS has yet to be examined.
Psychologically, more research is warranted to explore
personality factors and coping strategies in HEMS workers.
Drawing on the findings by van Herpen et al. (2024), more
exploratory studies should assess the relationship between
adaptive personality traits, coping mechanisms, and mental
disorder symptoms in HEMS personnel. Lastly, research on
social perspectives may focus on dynamics within HEMS
teams as well as organizational support that may decrease the
prevalence of mental disorder symptoms. For example, peer
support and team cohesion may be a significant factor in this
relationship, with evidence from other fields supporting this
hypothesis (e.g., armed forces, Du Preez et al., 2012).

There may also be additional organizational factors. For
instance, to our knowledge, there is an absence of research
exploring psychological selection criteria of HEMS staff, both
for joining the organization and also for the pairing with
other professionals. Research in this area may shed more light
on the factors that HEMS organizations (in Canada and other
countries) consider when making staffing decisions. Based
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on the recommendations, it is apparent that quantitative,
qualitative, and mixed-methods studies may be utilized to
answer the questions resulting from the present study. Such
research is worthwhile as it may deepen our understanding
why initial findings suggest that HEMS workers are emo-
tionally well compared to other first responder and public
safety personnel groups with similar traumatic exposure.
Such knowledge may assist these groups to further prevent
the negative impact of mental disorder symptoms in the
workplace.
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