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Mental Health and Occupational Stress in the
Emergency Medical Services and 911 Workforce

Abstract

Objectives. This systematic review addresses the mental health of the Emergency Medical
Services (EMS) and 911 telecommunicator workforces. We addressed four Key Questions (KQs)
related to the: (1) incidence, prevalence, and severity of mental health and occupational stress
issues; (2) benefits and harms of interventions to promote resistance and resilience regarding
these issues; (3) contextual and implementation factors of studies with effective EMS and
telecommunicator workforce practices to address these issues; and (4) future research that is
needed to close existing gaps regarding addressing mental health and occupational stress issues
in the EMS and telecommunicator workforces.

Data sources. We searched Medline®, Embase®, Cochrane CENTRAL, PsycINFO,® and
CINAHL®, journals not indexed in Medline®, ClinicalTrials.gov, Websites, and from January
2001 through October 2023. To increase applicability to the U.S. decision-making context, we
restricted to studies conducted in high-income countries.

Review methods. We used DistillerSR® for screening and the Systematic Review Data
Repository Plus (SRDR+; https://srdrplus.ahrq.gov) for data extraction. We assessed the risk of
bias, conducted meta-analyses, and evaluated the strength of evidence (SoE) using standard
methods. We registered the protocol in PROSPERO (registration number CRD42023465325).

Results. We included 170 studies (2 randomized controlled trials, 1 nonrandomized trial, 4 pre-
post studies, 6 cohort studies, and 157 cross-sectional studies). KQ1: We included 163 studies.
No study reported on incidence of any outcome in any population. Among telecommunicators
during routine practice, the prevalence of any depression is 15.5 percent, suicidal ideation is
12.4 percent, suicide plans is 5.7 percent, suicide attempts is 0.7 percent, alcohol abuse is 15.5
percent, high/extreme peritraumatic distress is 5 percent, high secondary traumatic stress is 16.3
percent, and acute stress disorder is 17 percent (low SoE for each). Among telecommunicators
after critical mass incidents, the prevalence of high general stress is 39.7 percent (low SoE).
Among EMS clinicians during routine practice, the prevalence of suicidal ideation is 33 percent,
suicide plans is 8.7 to 10.9 percent, and suicide attempts is 2.8 to 5.6 percent (moderate SoE).
Among EMS clinicians during routine practice or after critical mass incidents, the prevalence of
depression, anxiety, post-traumatic stress disorder (PTSD), burnout, and stress vary considerably
(low SoE for each). Regarding severity (based on mean levels), among telecommunicators
during routine practice, depressive symptoms and stress are mild/low to moderate and burnout is
mild to severe (moderate SoE for each). The mean level of peritraumatic distress is moderate and
secondary traumatic stress is mild (low SoE for each). Among telecommunicators after critical
mass incidents, the mean levels of burnout and general stress are moderate (low SoE). Among
EMS clinicians during routine practice, the mean levels of depressive symptoms are minimal to
mild while mean levels of anxiety and operational and organizational job stress are mild to
moderate, mean levels of general stress and burnout are mild to severe; mean levels of secondary
traumatic stress are mild; and mean alcohol use is of low risk (moderate SoE for each). The
Suicide Behaviors Questionnaire-Revised (SBQ-R) mean score is 4.92 (95% confidence interval
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[CI] 2.44, 7.39; 4 studies; SBQ-R > 7 implies at risk of suicide; moderate SoE). The mean level
of moral injury is moderate (low SoE). Among EMS clinicians after critical mass incidents, the
mean levels of depressive symptoms are minimal to mild and for anxiety are mild to moderate
(moderate SoE for each). Some modifying factors (e.g., more trauma exposure, more hours per
week, more burnout, higher call volumes) may be associated with poor outcomes. KQ2: We
included eight studies. Mindfulness-building interventions targeting resistance and resilience
among EMS clinicians may be associated with reduced burnout at up to 6 months of follow-up
(low SoE). KQ3: We included five studies. We found no evidence regarding effective
telecommunicator workforce practices to improve mental health and occupational stress issues.
KQ4: Future research should evaluate mindfulness-based interventions and various prioritized
outcomes. Future studies should be randomized trials or non-randomized studies that account for
important confounders. Future studies should report on characteristics of the agencies in which
the study was conducted.

Conclusions. This systematic review documents the prevalence and severity of mental health
and occupational stress issues in the EMS and telecommunicator workforces. Future research
should evaluate the incidence of each mental health and occupational stress issue as well as the
prevalence and severity of outcomes that were not adequately reported or had inconsistent
results. Mindfulness-building interventions may be associated with reduced burnout among EMS
clinicians. To develop and strength preventive and early therapeutic interventions, attention
should be given to the modifying factors associated with poor outcomes.
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Executive Summary

Main Points

e No study reported on the incidence of mental health or occupational stress issues among
Emergency Medical Service (EMS) clinicians or telecommunicators.
e Prevalence of mental health or occupational stress issues:

O

Among telecommunicators during routine practice, the prevalence of depression is
15.5 percent, suicidal ideation is 12.4 percent, suicide plans is 5.7 percent, suicide
attempts is 0.7 percent, alcohol abuse is 15.5 percent, high/extreme peritraumatic
distress is 5 percent, high secondary traumatic stress is 16.3 percent, and acute stress
disorder is 17 percent (low strength of evidence (SoE) for each). After critical mass
incidents, the prevalence of high general stress is 39.7 percent (low SoE).

Among EMS clinicians during routine practice, the prevalence of suicidal ideation is
33 percent, suicide plans is 8.7 to 10.9 percent, and suicide attempts is 2.8 to 5.6
percent (moderate SoE). During routine practice as well as after critical mass
incidents, the prevalence of depression, anxiety, post-traumatic stress disorder
(PTSD), burnout, and stress each varies considerably (low SoE for each).

e Severity (based on mean scores) of mental health and occupational stress issues:

(@)

O

Among telecommunicators during routine practice, the mean levels of depressive
symptoms and stress are mild/low to moderate and mean levels of burnout are mild to
severe (moderate SoE for each). The mean levels of peritraumatic distress are
moderate and secondary traumatic stress are mild (low SoE for each). After critical
mass incidents, the mean levels of burnout and general stress are moderate (low SoE).
Among EMS clinicians during routine practice, the mean levels of depressive
symptoms are minimal to mild while the mean levels of anxiety and operational and
organizational job stress are mild to moderate, and the mean levels of burnout and
general stress are mild to severe; secondary traumatic stress are mild; and alcohol use
are of low risk (moderate SoE for each). The Suicide Behaviors Questionnaire-
Revised (SBQ-R) mean score from four studies is 4.92 (95% confidence interval [CI]
2.44 to 7.39; SBQ-R > 7 implies risk of suicide; moderate SoE). The mean levels of
moral injury are moderate (low SoE). After critical mass incidents, the mean levels of
depressive symptoms are minimal to mild and anxiety are mild to moderate (moderate
SoE for each).

e Mindfulness-building interventions targeting both resistance and resilience among EMS
clinicians may be associated with reduced burnout at up to 6 months of follow-up (low
SoE).

Background and Purpose

The incidence, prevalence, and severity of mental health issues and occupational stress issues
among EMS clinicians and telecommunicators needs to be systematically documented.
Comprehensive individual-level and system-level strategies are needed to improve mental health
and reduce occupational stress issues in the EMS and telecommunicator workforces. Resistance
refers to “the ability of an individual, a group, an organization, or even an entire population to
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literally resist manifestations of clinical distress, impairment, or dysfunction associated with
critical incidents, terrorism, and even mass disasters.” ! Resilience refers to the “ability of an
individual, a group, an organization, or even an entire population to rapidly and effectively
rebound from psychological and/or behavioral perturbations associated with critical incidents,
terrorism, and even mass disasters.” The intended audiences for this review are EMS clinicians,
telecommunicators, mental health clinicians, guideline developers, and policymakers for EMS
and telecommunicator workforce health. We addressed four Key Questions (KQs) related to:
incidence, prevalence, and severity of mental health and occupational stress issues (KQ1);
benefits and harms of interventions to promote resistance and resilience regarding these issues
(KQ?2); contextual and implementation factors of studies with effective EMS and
telecommunicator workforce practices to prevent, recognize, and treat mental health and
occupational stress issues (KQ3); and future research that is needed to close existing gaps
regarding prevention, recognition, and treatment of mental health issues and occupational stress
issues in the EMS and telecommunicator workforces (KQ4).

Methods

We used methods consistent with the Agency for Healthcare Research and Quality Methods
Guide for Effectiveness and Comparative Effectiveness Reviews. We searched Medline® (using
PubMed), Embase®, Cochrane Register of Clinical Trials (CENTRAL), PsycINFO®, and the
Cumulative Index to the Nursing and Allied Health Literature (CINAHL®) from January 2001
through October 2023. We also searched Websites, the ClinicalTrials.gov registry, and journals
not indexed in Medline®. To increase applicability to the U.S. decision-making context, we
restricted to studies conducted in high-income countries. We screened records using DistillerSR®
and extracted data into the Systematic Review Data Repository Plus (SRDR+). We used standard
methods to assess the risk of bias, conduct pairwise meta-analyses, and evaluate the strength of
evidence (SoE). The PROSPERO protocol registration number is CRD42023465325.

Results
We included 170 studies (KQ1: 163 studies, KQ2: 8 studies, and KQ3: 5 studies).

KQI1. Incidence, prevalence, and severity of mental health and occupational stress issues
e Of the 163 studies that addressed this KQ, 135 studies enrolled only EMS clinicians, 22
studies enrolled only telecommunicators, and six studies enrolled both EMS clinicians and
telecommunicators.
e Tables ES-1 and ES-2 summarize the prevalence and severity among telecommunicators
and EMS clinicians, respectively. No study reported on incidence.
e Some modifying factors (e.g., more trauma exposure, more hours per week, more burnout,
higher call volumes) may be associated with poor outcomes (Tables ES-3 and ES-4).
KQ?2. Interventions to promote resistance and resilience regarding mental health and
occupational stress issues
e Of the eight studies (721 participants total) that addressed this KQ, six studies enrolled EMS
clinicians and two studies enrolled telecommunicators.
e Mindfulness-building interventions targeting resistance and resilience among EMS
clinicians may be associated with reduced burnout at up to 6 months of follow-up (low
SoE).
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e The evidence for other outcomes was insufficient to draw conclusions.
KQ3. Contextual and implementation factors of studies with effective telecommunicator
and EMS workforce practices to address mental health and occupational stress issues
e Five studies (579 participants total) addressed this KQ, including three studies that enrolled
EMS clinicians and two studies that enrolled telecommunicators.
e There is not enough information about contextual or implementation factors to make any
conclusions regarding effective workforce practices to prevent, recognize, and treat mental
health issues and occupational stress issues in the EMS or telecommunicator workforces.

KQ4. Future research needed to close existing evidence gaps regarding prevention,
recognition, and treatment of mental health issues

e Future research should evaluate mindfulness-based and other interventions.

e Some modifying factors (e.g., more trauma exposure, more hours per week, more burnout,
higher call volumes) that are associated with poor outcomes likely provide valuable insights
into other potential avenues for future intervention development and evaluation.

e Future studies should be either randomized trials that are adequately powered and well-
conducted or non-randomized studies that adequately account for important confounders.

e Future studies should also consistently evaluate and report prioritized outcomes.

e Future studies should be fully reported, including reporting various characteristics of the
agencies in which the study was conducted.

Strengths and Limitations

The main strength of the evidence base is its applicability to the U.S. decision-making
context. The evidence summarized provides insights into the prevalence and severity of various
mental health and occupational stress issues among telecommunicators and EMS clinicians
during routine practice and after critical mass incidents.

Although we found 170 studies, we were limited in our ability to make conclusions. For
KQI, there was considerable variation in prevalence and severity estimates across studies for
various specific outcomes for specific populations. This variation arose from heterogeneous
countries, settings, populations, contexts, and outcome measurement instruments and scoring
methodologies/thresholds. Several modifying factors were also infrequently reported. For KQ2
and KQ3, many of the prioritized outcomes were either not reported in any included study for
specific comparisons or were reported in an insufficient number of studies to merit conclusions.

Implications and Conclusions

The evidence on KQ1 indicates that the prevalence and severity of mental health and
occupational stress issues in the EMS and telecommunicator workforce is substantial enough to
merit greater attention by health systems. Much more research is needed because of the limited
evidence on the effectiveness of interventions for strengthening the resistance and resilience of
the EMS and telecommunicator workforce. Addressing the numerous mental health and
occupational stress challenges facing EMS clinicians and telecommunicators will require
evidence-based comprehensive strategies consider the modifying factors that are associated with
poor outcomes.
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Table ES-1. Key Question 1:

Summary of Key Findings for Telecommunicators

Outcome Study Context Prevalence Severity
Depression Routine practice | 3 studies (1,613 participants) (low SoE) 6 studies (1,567 participants) (moderate SoE)
Any: 15.5%, mild: 26.2%, moderate: 13.3% to 14.9%, and severe: 3.9% to Mild to moderate depressive symptoms
9.0%
Anxiety Routine practice | Insufficient evidence Insufficient evidence
Mass incidents Insufficient evidence 0 studies
PTSD During routine 6 studies (2,012 participants) (low SoE) Insufficient evidence
practice Considerable variation for any (3.5% to 74.6%) and severe (17.6% to 69.6%)
Suicidality Routine practice | 1 study (742 participants) (low SoE) 0 studies
Ideation: 12.4%; Plans: 5.7%; Attempts: 0.7%
Substance Routine practice | 1 study (742 participants) (low SoE) Insufficient evidence
use Alcohol abuse: 15.5%
Burnout Routine practice | Insufficient evidence 7 studies (2,295 participants) (moderate SoE)
Mild to severe burnout
Mass incidents 0 studies 1 study (546 participants) (low SoE)
Moderate burnout
Stress Routine practice | Insufficient evidence 7 studies (2,129 participants) (moderate SoE)
Low to moderate job stress
Mass incidents 2 studies (636 participants) (low SoE) 1 study (546 participants) (low SoE)
High general stress: 39.7%; Medium general stress: 28.2% Moderate general stress
Peri- Routine practice | 2 studies (570 participants) (low SoE) 3 studies (1,389 participants) (low SoE)
traumatic High/extreme peritraumatic distress: 5%; High secondary traumatic stress: Moderate peritraumatic distress; mild
stress 16.3% secondary traumatic stress
Posttraumatic | Routine practice | 1 study (205 participants) (low SoE) 0 studies
distress Acute stress disorder: 17%
Abbreviations: SoE = strength of evidence; PTSD = posttraumatic stress disorder.

No study reported on incidence of any outcome among telecommunicators. No study reported on moral injury among telecommunicators. No study reported on depression, PTSD,
suicidality, substance use, peritraumatic stress, or posttraumatic distress after mass incidents among telecommunicators.

Moderate SoE indicates moderate confidence that the estimated association lies close to the true association. Low SoE indicates limited confidence that the estimated association
lies close to the true association; and insufficient indicates that evidence is unavailable or does not permit a conclusion.
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Table ES-2. Key Question 1: Summary of Key Findings for Emergency Medical Services Clinicians

Outcome Study Context Prevalence Severity
Depression | Routine practice 19 studies (36,774 participants) (low SoE) 15 studies (12,382 participants) (moderate SoE)
Considerable variation for any (0.7% to 26.5%), mild (3.5% to 28.0%), moderate Minimal to mild symptoms
(2.0% to 27.9%), and severe (0% to 24.1%)
Mass incidents 12 studies (12,793 participants) (low SoE) 11 studies (9,423 participants) (moderate SoE)
Considerable variation for any (14.1% to 35.1%), mild (29.9%), moderate (18.0 to Minimal to mild symptoms
31.7%), and severe (2.8%).
Anxiety Routine practice 11 studies (29,436 participants) (low SoE) 10 studies (4,749 participants) (low SoE)
Considerable variation for prehospital EMS prevalence of any (2.9% to 26.1%), mild | Mild to moderate symptoms among prehospital EMS
(2.5% to 5.4%), and moderate (2.7% to 27.1%)
Mass incidents 6 studies (3,992 participants) (low SoE) 5 studies (3,704 participants) (moderate SoE)
Considerable variation for any anxiety (16.1% to 79.7%) Mild to moderate anxiety symptoms among prehospital EMS
PTSD Routine practice 27 studies (12,527 participants) (low SoE) Insufficient evidence
Considerable variation for any (1.3% to 44.4%) and severe (9.7% to 30%)
Mass incidents 8 studies (6,552 participants) (low SoE) Insufficient evidence
Considerable variation for any (1.3% to 36%) and severe (8.6%)
Suicidality Routine practice 9 studies (10,381 participants) (moderate SoE) 4 studies (28,085 participants) (moderate SoE)
Ideation: 33% (95% Cl 32%, 34%); Plans: 8.7% to 10.9%; Attempts: 2.8% to 5.6% SBQ-R mean 4.92 (95% Cl 2.44, 7.39; 4 studies). SBQ-R 2
7 implies at risk of suicide.
Mass incidents 2 studies (204 participants) (low SoE) 0 studies
Considerable variation for considering suicide/self-harm (9.5% to 24.4%)
Substance Routine practice Insufficient evidence 3 studies (1,536 participants) (moderate SoE)
use Low-risk alcohol use among prehospital EMS
Mass incidents Insufficient evidence 0
Burnout Routine practice 13 studies (8,030 participants) (low SoE) 18 studies (10,250 participants) (moderate SoE)
Considerable variation for any burnout (13.9% to 87.7%), high depersonalization Mild to severe burnout
(13.3% to 99.3%), high emotional exhaustion (9.2% to 92%), low personal
achievement (1% to 36.4%)
Mass incidents 6 studies (1,580 participants) (low SoE) Insufficient evidence
Considerable variation for any burnout (18.3% to 38.3%), high depersonalization
(32% to 60.7%), high emotional exhaustion (35% to 68%), low personal
achievement (48% to 61.2%)
Stress Routine practice 7 studies (24,787 participants) (low SoE) 15 studies (9,483 participants) (moderate SoE)
Considerable variation for any (32%), mild (3.1% to 26.3%), moderate (1.9% to Mild to severe general stress and operational and
52.7%), severe (0% to 93%), and extremely severe (0% to 4.0%) general stress organizational job stress. Moderate psychological distress.
Mass incidents 7 studies (3,845 participants) (low SoE) Insufficient evidence
Considerable variation for severe general stress (11.0% to 67.5%) and high
psychological distress (36.0% to 73.1%)
Peri- Routine practice 0 studies 3 studies (999 participants) (moderate SoE)
traumatic Mild secondary traumatic stress
stress
Moral injury | Routine practice 0 studies 1 study (184 participants) (low SoE)

Moderate moral injury

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; SoE = strength of evidence; PTSD = posttraumatic stress disorder, SBQ-R = Suicide Behaviors
Questionnaire-Revised.
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No study reported on incidence of any outcome among EMS clinicians. No study reported on posttraumatic distress among EMS clinicians. No study reported on peritraumatic stress
or moral injury after mass incidents among EMS clinicians. Moderate SoE indicates moderate confidence that the estimated association lies close to the true association. Low SoE
indicates limited confidence that the estimated association lies close to the true association; and insufficient indicates that evidence is unavailable or does not permit a conclusion.

Table ES-3. Key Question 1: Associations between modifying factors and all outcomes among telecommunicators

Abbreviations: N/A = not applicable; PTSD = po
Symbol legend: T = higher/more; { = lower/less; ~ = comparable; TN = inconsistent results; . = not reported.

sttraumatic stress disorder.

Level Modifying Factor Depression Anxiety PTSD Burnout Stress Peritraumatic Stress | Posttraumatic Distress
Personal | T Age ~(2) ~(1) ) N (1) )
Female sex ~(2) ~(1) N (2 ~(3) tNed (1)
Racial minority ~1) . . ~1) .
T Education ~(2) ~(1) . ~(2) .
T Work experience ~(3) ~ (1) ~(1) N @3) =2 (1))
T Trauma exposure . )
T Burnout N/A
T Alexithymia
Agency | Shift: T shifts/month
Full-time work
Staffing adequacy
Mandatory overtime
Demanding conditions .

Color legend: red = higher/more; green = lower/less; blue = comparable; grey = inconsistent results. The colors do not convey unique information.

2 General stress; ® Job stress; ¢ Peritraumatic distress; 4 Secondary traumatic stress; ¢ Acute stress disorder.

Numbers in parentheses refer to numbers of studies that evaluated the modifying factor (row) for the outcome (column). No studies evaluated modifying factors for the following
outcomes among telecommunicators: suicidality, substance use, and moral injury.
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Table ES-4.

Key Question 1: Associations between modifying factors and all outcomes among Emergency Medical Services clinicians

Level

Modifying Factor

Depression

Anxiety

PTSD

Suicidality

Substance
Use

Burnout

Stress

Peritraumatic
Stress

Personal

T Age

N (5)

N (3)

T (6)

~(2)

N (6)

T4 (5)

Female sex

14 (10)

N (4)

Y2 (1)

Sexual minority

~(1) ~(1)

14 (13)

~(2)

™N(9)

Tbed (7)

Racial minority

(1) ~ (1)

T Education

N (4)

T Income

~(1)

Certification: Paramedic

Role: Paramedic

N (4)
) )

=@

~(2)

Role: Ambulance worker

~@) ~ (1)

~(2)

Financing: Volunteer

T Work experience

T

T Trauma exposure

1 Burnout

Inter-

Peer support access

=)

personal

Peer support use

No psychological help

Agency

T Agency size

Shift: T hours/week

Shift: 24-hour shifts

@)

Q)

Irregular shifts

~ (2

N'(z)

Having downtime

1 Call volumes

Mandatory overtime

~Li.1i

Setting: Urban

Abbreviations: N/A = not applicable; PTSD = posttrau;

matic stress disorder.

Symbol legend: T = higher/more; 4 = lower/less; ~ = comparable; T\ = inconsistent results; . = not reported.
Color legend: red = higher/more; green = lower/less; blue = comparable; grey = inconsistent results. The colors do not convey unique information.

2 Alcohol use; P General stress; ©Job stress; 4 Psychological distress; © Secondary traumatic stress.

Numbers in parentheses refer to numbers of studies that evaluated the modifying factor (row) for the outcome (column). No studies evaluated modifying factors for the following

outcomes among Emergency Medical Services clinicians: posttraumatic distress and moral injury.
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1. Introduction

1. Introduction

1.1 Background

The general U.S. adult population prevalence of mental health diagnoses is estimated to be as
follows: major depression 8.3%,! anxiety 19.1%,% and PTSD 3.6%.> The Emergency Medical
Services (EMS) and telecommunicator workforces are routinely exposed to stressful events, shift
work, and occupational environmental stressors. As trained healthcare professionals who assist
in out-of-hospital emergencies, EMS clinicians provide around-the-clock, life-saving prehospital
care to individuals with medical or traumatic emergencies. EMS clinicians are at high risk for
anxiety, depression, posttraumatic stress disorder (PTSD), and suicide.> A 2018 systematic
review documented the following prevalence among first responders: anxiety (15%), depression
(15%), PTSD (11%), and general psychological distress (27%).* The proportion of deaths
attributed to suicide among EMS clinicians (5.2%) was more than twice that in the general
population (2.2%).°

Even larger proportions of the EMS workforce are impacted by burnout and moral injury. A
2019 survey of 1,547 EMS clinicians from the world’s largest cities found that 60 percent agreed
with the statement “I feel burned out in my EMS work™ and 36 percent agreed with the statement
“I don’t want to do EMS work anymore.”® In the wake of the COVID-19 pandemic, frontline
healthcare workers (in general) have experienced high burdens of anxiety, depression, and
PTSD.” A 2023 survey of 850 professionals working in 911 call centers in the United States,
Canada, and Mexico found that 84 percent of respondents experienced high call volumes
multiple times a week (50% experienced this daily).!” Three in four respondents (75%) noted
that their call center faced staff burnout.!”

Burnout has now been classified as an occupational phenomenon by the International
Classifications of Diseases-11 (ICD-11), which defines it as “a syndrome resulting from chronic
workplace stress that has not been successfully managed.”!! Burnout is characterized by feelings
of lethargy and emotional exhaustion when on the job, negativism toward one’s occupation, and
reduced professional output.'! The EMS profession exposes clinicians to various traumatic or
stressful circumstances in which they may “perpetrate, fail to prevent, or witness events that
contradict deeply held moral beliefs and expectations.”'? Moral injury is defined as the
distressing psychological, behavioral, social, and sometimes spiritual aftermath of exposure to
such events.!*> Moral injury has been shown to contribute to burnout and a reduced ability to
provide care.'* Moral injury can also be a predecessor to mental health concerns among EMS
clinicians and telecommunicators.'> Note that because of the international scope of the studies
included in this the current systematic review report, we refer to 911 telecommunicators,
dispatchers, and other related call-center workers as “telecommunicators.”

Various underlying factors contribute to burnout, moral injury, and mental health issues
(Figure 1). We have conceptualized these underlying factors as psychosocial factors (e.g., health
behaviors, social support), organizational conditions (e.g., long hours, shift work), and
environmental exposures (e.g., witnessing or experiencing violence on the job). This
categorization is based on the Psychosocial Factors, Organizational Conditions, and
Environmental Exposures (POE) framework.'®!® Frequent shifts and high call volumes (i.e.,
frequent calls during shifts) can lead to inadequate sleep, poor diet, overwork, injuries on the job,
and greater numbers of interactions with abusive or difficult patients and family.* ! Owing to
such factors, EMS clinicians are routinely exposed to high levels of stress. Approximately 69
percent of first responders do not have enough time to recover completely from occupational
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stressful events because of their frequent occurrence.?’ Constant exposure to such situations
leads to chronic stress, which is often untreated. Occupational stressors include excessive work
hours,?! job dissatisfaction, inadequate salaries and financial stress, workplace violence, and
repeated layoffs of professional staff (which increases the burden on remaining staff).?> During
the coronavirus disease 2019 (COVID-19) pandemic, major stressors included exposure to the
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), related shortages of personal
protective equipment (PPE), and the inability to provide adequate care for all patients.!> These
stressors fueled additional burnout, moral injury, anxiety, and depression among EMS
clinicians.?® In one study, one third of paramedics suffered high levels of emotional exhaustion
and one third had high levels of depersonalization while treating COVID-19 patients, reflecting
significant burnout.?*

There is an urgent need to address burnout, moral injury, and mental health issues among
EMS clinicians. Burnout, moral injury, and mental health concerns have threatened clinician
retention in the EMS workforce.?®> Even for those EMS clinicians who remain in the workforce,
these challenges impact their ability to provide care that addresses the needs of their patients.?
The patient population that needs emergency care is perhaps the most vulnerable to the impacts
of clinician burnout and a diminished workforce. Better resources and interventions are needed
urgently to improve the mental and behavioral health of the EMS and telecommunicator
workforces.

Research has identified some factors, such as strengthened social networks, positive coping
responses, and religious beliefs, that may mitigate the impact of mental health and burnout
among EMS clinicians.?’ Although widely accepted approaches exist to cope with stress in the
general population, such as promoting sleep, exercise, engagement with peers, and meditation,
these approaches may not be feasible for many EMS clinicians in the context of increased burden
on a diminishing workforce. Healthcare organizations try to mitigate stressors on the EMS
workforce through resilience training, wellness courses, and similar strategies. Frontline
clinicians have reported that peer-to-peer support and dedicated wellness spaces have helped
them cope with the stress and burnout related to the pandemic,”® but whether these are effective
on a wider scale is unclear.

Kaminsky and colleagues described the Johns Hopkins Resistance—Resilience—Recovery
Model.?° According to this model, resilience is conceptualized along the spectrum that includes
resistance, resilience, and recovery. Resistance refers to “the ability of an individual, a group, an
organization, or even an entire population to literally resist manifestations of clinical distress,
impairment, or dysfunction associated with critical incidents, terrorism, and even mass
disasters.”” In other words, resistance is “a form of psychological/behavioral immunity to
distress and dysfunction.”?’ Resilience refers to the “ability of an individual, a group, an
organization, or even an entire population to rapidly and effectively rebound from psychological
and/or behavioral perturbations associated with critical incidents, terrorism, and even mass
disasters.”” Resilience is considered one of the antidotes to the challenges faced by EMS
professionals. Improved health and resilience of EMS clinicians are essential to foster the well-
being of the EMS and telecommunicator workforces and to sustain their effectiveness in
handling the general population's emergency needs. Recovery refers to the “ability of an
individual, a group, an organization, or even an entire population to literally recover the ability to
adaptively function, both psychologically and behaviorally, in the wake of a significant clinical
distress, impairment, or dysfunction subsequent to critical incidents, terrorism, and even mass
disasters.”” Similarly, the Substance Abuse and Mental Health Services Administration
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(SAMHSA) defines recovery as “a process of change through which individuals improve their
health and wellness, live self-directed lives, and strive to reach their full potential.”*® Thus,
recovery is considered as a process rather than an end state.

1.2 Purpose and Scope of the Systematic Review

Interventions that target behavioral health issues can be conceptualized as targeting
resistance, resilience, and/or recovery. Interventions that aim to promote resistance include pre-
incident primary prevention of the behavioral health issues,*! such as behavioral preparation and
psychological preparation (e.g., in areas such as dedication, tenacity, embracing challenges,
confidence, sense of control/self-efficacy). The goal of interventions that target resistance is to
enable the person faced with adversity to maintain a relatively or consequentially
imperturbable level of well-being and functioning.

Interventions that aim to promote resilience include acute, short-term psychological crisis
interventions. For example, psychological first aid can be administered during and shortly after a
potentially distressing incident to stabilize and mitigate acute distress (secondary prevention of
behavioral health issues).’!

Interventions that aim to promote recovery address the subacute manifestations of distress
and dysfunction through counseling, psychotherapy, and psychiatric medications. Among
telecommunicators and EMS clinicians, interventions that promote resistance and resilience are
tailored to the population (i.e., those who work in these areas), whereas we are not aware of any
evidence that interventions that promote recovery are tailored (or should be tailored). Therefore,
the current systematic review focuses on interventions that promote resistance and/or resilience.

The decisional dilemma underpinning the proposed systematic review relates to the
identification of strategies, both at the individual level and the organizational system level, to
build resistance and resilience in the EMS and telecommunicator workforces. The overall goal is
to improve mental health and reduce burnout, stress, and moral injury in the EMS and
telecommunicator workforces. The intended audiences for this review are EMS clinicians,
telecommunicators, mental health clinicians, guideline developers, and policymakers for EMS
and telecommunicator workforce health.
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2. Methods
2.1 Review Approach

We followed the methods outlined in the Agency for Healthcare Research and Quality
(AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews. This
systematic review is reported in accordance with the Preferred Items for Reporting in Systematic
Reviews and Meta-Analyses (PRISMA). The topic of this report was finalized in consultation
with the U.S. National Highway Transportation Safety Administration (NHTSA) Office of
Emergency Medical Services (EMS), the National 911 Program, and the Agency for Healthcare
Research and Quality (AHRQ).

We recruited a Technical Expert Panel (TEP) to review the protocol. The TEP included
experts in EMS practice, EMS education, EMS stress management, psychology, psychiatry, and
social work, as well as representatives of government organizations. With feedback from the
TEP, NHSTA, and AHRQ, we finalized the protocol and posted it on the AHRQ Effective
Health Care Program’s website (https://effectivehealthcare.ahrq.gov) and registered it
prospectively with the PROSPERO registry (registration number CRD42023465325).

2.2 Key Questions (KQs)

KQ1. What are the incidence, prevalence, and severity of mental health issues (depression,
anxiety, posttraumatic stress disorder [PTSD], suicidality, and substance use disorders) and
occupational stress issues (burnout, stress, and moral injury) among EMS and telecommunicator
workforces?

a. Are the incidence, prevalence, and severity modified by:

1. Agency composition, including workflow, regulations, financing?
il. Characteristics of EMS clinicians and telecommunicators (e.g.,

education/training, proficiency, experience, trauma exposure)?
iii. Physical and mental health resources?

KQ2. What are the effectiveness and comparative effectiveness, including benefits and harms, of
interventions to promote resistance and resilience regarding mental health issues (depression,
anxiety, PTSD, suicidality, and substance use disorders) and occupational stress issues (burnout,
stress, and moral injury) among EMS and telecommunicator workforces?

a. Is the effectiveness of the interventions modified by:

1. Intervention type?

il. Characteristics of EMS and telecommunicator personnel (e.g., education/training,
proficiency, experience)?

1il. EMS and telecommunicator agency characteristics (e.g., workflow, regulations,
financing)?

v. Physical and mental health resources?

KQ3. What are the contextual and implementation factors of studies with effective EMS and
telecommunicator workforce practices to prevent, recognize, and treat mental health issues
(depression, anxiety, PTSD, suicidality, and substance use disorders) and occupational stress
issues (burnout, stress, and moral injury)? This description might include distinguishing factors,
such as workforce training, surveillance, resilience training, occupational health services, peer-
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to-peer support, preparedness for trauma exposure, and program funding.

KQ4. What future research is needed to close existing evidence gaps regarding prevention,
recognition, and treatment of mental health issues (depression, anxiety, PTSD, suicidality, and
substance use disorders) and occupational stress issues (burnout, stress, and moral injury) in the
EMS and telecommunicator workforces?

2.3 Logic Model

Figure 1. Logic Model
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(urban/suburban/rural) term stress management)

Abbreviations: CISM = critical incident stress management; EAP = employee assistance program; EMS = Emergency Medical

Services; KQ = Key Question; PPE = personal protective equipment; PTSD = posttraumatic stress disorder.

KQ1 = What are the incidence, prevalence, and severity of mental health issues (depression, anxiety, PTSD, suicidality, and
substance use disorders) and occupational stress issues (burnout, stress, and moral injury) among EMS and
telecommunicator workforces?

KQ2 = What are the effectiveness and comparative effectiveness, including benefits and harms, of interventions to promote
resistance and resilience regarding mental health issues (depression, anxiety, PTSD, suicidality, and substance use
disorders) and occupational stress issues (burnout, stress, and moral injury) among EMS and telecommunicator
workforces?

KQ3 = What are the contextual and implementation factors of studies with EMS and telecommunicator workforce practices to
prevent, recognize, and treat mental health issues (depression, anxiety, PTSD, suicidality, and substance use disorders)
and occupational stress issues (burnout, stress, and moral injury)?

KQ4 = What future research is needed to close existing evidence gaps regarding prevention, recognition, and treatment of mental
health issues (depression, anxiety, PTSD, suicidality, and substance use disorders) and occupational stress issues
(burnout, stress, and moral injury) in the EMS and telecommunicator workforces?

*Prioritized outcomes for strength of evidence assessment.

2.4 Study Selection

We searched Medline® (using PubMed), Embase®, the Cochrane Register of Clinical Trials
(CENTRAL), PsycINFO®, and the Cumulative Index to the Nursing and Allied Health Literature
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(CINAHL®). We restricted the search to English-language studies published in the year 2001
onwards because older studies likely have little relevance to modern EMS and telecommunicator
practices. This year threshold corresponds to the September 11, 2001, attacks in the United
States. A librarian independently peer reviewed the searches using the Peer Review of Electronic
Search Strategies (PRESS) checklist. We also searched the following journals that were not
indexed in Medline®: International Journal of Paramedicine, Journal of Paramedic Practice,
International Paramedic Practice, Irish Journal of Paramedicine, and Annals of Emergency
Dispatch and Response. We also hand-searched the reference lists of relevant systematic
reviews.

To identify studies and data not published in journals, we searched the ClinicalTrials.gov
registry for ongoing studies, unpublished study protocols, and unpublished study results. We also
searched the Websites of the National Association of State EMS Officials (https://nasemso.org),
the National Association of Emergency Medical Technicians (EMTs) (https://naemt.org), the
National Association of EMS Educators (https://naemse.org), the EMS Eagles Global Alliance
(https://useagles.org), the Administration for Strategic Preparedness and Response Technical
Resources, Assistance Center, and Information Exchange (ASPR TRACIE;
https://asprtracie.hhs.gov), and the International Academies of Emergency Dispatch
(https://emergencydispatch.org/home). In addition, AHRQ posted a Federal Register Notice
requesting submission of relevant information using a Supplemental Evidence and Data for
Systematic Review (SEADS) portal. Full details on the search strategy are in Appendix A and
the excluded studies are listed in Appendix B.

We used DistillerSR® (Evidence Partners, 2010) to manage the screening process. Study
selection was based on predefined eligibility criteria of populations, interventions, comparators,
outcome measures, and study design (see Table 1). To ensure consistency and clarity in applying
eligibility criteria, we conducted two rounds of pilot title-abstract screening by having the entire
team review 200 abstracts together.

After the pilot rounds, two screeners independently screened each of the remaining abstracts.
Both screeners needed to agree that a record met at least one of the exclusion criteria to be
excluded. Conflicts regarding screening eligibility were resolved through consensus. Potentially
eligible abstracts underwent full-text screening using the same process in DistillerSR®.

The searches will be updated when this draft report is undergoing peer review. Records
identified during the updated search will be screened using the process described above. Any
new eligible studies will be incorporated into the report before finalization.

2.4.1 Use of Artificial Intelligence and/or Machine Learning

We used Al Classifier Manager®, the artificial intelligence (Al) feature of DistillerSR®, as a
semi-automated screening tool to assist with abstract screening. First, paired reviewers screened
the abstracts of 4,263 (17.1%) of the total abstracts. The machine learning uses screening by
team members to teach the Al Classifier Manager®. The remaining abstracts were screened by
the Al Classifier Manager® using the results of the initial sample of screening.



2. Methods

Table 1. Eligibility Criteria

Element

Key Question 1 | Key Question 2 | Key Question 3

Population

o EMS workforce: Civilian field responders (either ground or air personnel, based either in the field
[e.g., street corners] or non-field [e.g., station, hospital])
o Paramedics, including firefighter paramedics, flight medics, critical care paramedics
EMTs, including AEMTs and firefighter-EMTs, flight EMTs
EMRs
Field response physicians
Field response nurses
Field response advance practice providers
EMS medical directors
Firefighters, rescue workers, emergency workers, or first responders, as long as they do EMS
work. For this criterion, we included studies that enrolled 280% participants who qualified. For
studies in which <80% participants qualified, we only included the study if data were reported
separately for the participants who qualified, and we extracted those data specifically.
e  Telecommunicator workforce: Public safety telecommunicators (e.g., 911 call takers, dispatchers)

O O O O O O O

Interventions

Not applicable ¢ Interventions to promote resistance and resilience regarding
mental health issues (depression, anxiety, PTSD, suicidality, and
substance use disorders) and occupational stress issues (burnout,
stress, and moral injury) in the EMS and telecommunicator
workforces

¢ Interventions must target promotion of at least one of the following:
o Resistance
o Resilience

¢ Interventions can be any of the following:

o Individual-level, organizational, system-wide (i.e.,
local/state/national), or combined

o CISM, subacute coping/stress management, or long-term
stress management interventions

Comparators | Not applicable e Other interventions
e Less intensive version of the same intervention
e Standard of care (as defined in individual studies)
e No intervention
Outcomes e Incidence of behavioral e Social connection or support
health issue or occupational | e« Coping mechanisms
stress ¢ Help-seeking behaviors: Use of mental health counselors, EAP, or
e Prevalence of behavioral peer support
health issue or occupational | « Hospitalizations
stress e Complaints from patients
e Severity of behavioral health | ¢ Burnout
issue or occupational stress | « Sleep deprivation
¢ Overtime or excessive hours worked
¢ Resistance
¢ Resilience
¢ Relationship or family issues
e Anxiety
e Depression
e PTSD
e Substance use
e Suicidality
e Withdrawal from EMS and telecommunicator workforces (e.g.,
job/job location changes)
e Unintended harms of intervention
Study e Cross-sectional studies e RCTs e RCTs
Designs Cohort studies e Non-randomized e Non-randomized comparative
comparative studies studies
e For EMS clinician studies, o Non-randomized o Non-randomized controlled trials
2100 participants controlled trials
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Element Key Question 1 Key Question 2 Key Question 3
o Observational o Observational cohort studies
cohort studies with with a comparison group
a comparison group o Pre-post studies
e Pre-post studies Implementation studies without a
comparison group
Modifying e Individual-level factors
Factors o Demographics (e.g., age, sex, race, ethnicity)
o Workforce type (EMS clinicians vs. telecommunicators)
o Education/training, proficiency, experience/career stage, trauma exposure
o People with self-identified burnout, occupational stress, moral injury, or who may be at increased
risk for mental or behavioral health issues
e Agency factors
o Agency size
o Agency location (urban vs. suburban vs. rural)
o  Shift characteristics (e.g., duration, frequency, timing, predictability)
o  Workflow (e.g., role conflict, role ambiguity, warnings before psychological exposures)
o Regulations
o Financing
o Availability of mental health resources
e Intervention factors
o Intervention level (i.e., individual, organizational, system-wide [local/state/national], or combined)
o Intervention target (i.e., CISM, subacute coping/stress management, or long-term stress
management)
Timing e 2001 to present
Setting ¢ Prehospital
e PSAPorECC
e In-hospital/lemergency department
e Any high-income country (according to World Bank Criteria)

Abbreviations: AEMT = advanced emergency medical technician; CISM = critical incident stress management; EAP = Employee
Assistance Program; ECC = Emergency Communication Center; EMR = emergency medical responder; EMS = Emergency Medical
Services; EMT = emergency medical technician; PSAP = Public Safety Answering Point; PTSD = posttraumatic stress disorder; RCT
= randomized controlled trial.

2.5 Data Extraction

We extracted data into the Systematic Review Data Repository Plus (SRDR+)
(https://srdrplus.ahrqg.gov). Each eligible study was extracted by one researcher. Data extracted

included study characteristics, study participants, intervention and comparator names and
descriptions, relevant outcomes and their definitions, results, and funding sources. All extracted
data were verified by a second researcher. Discrepancies were resolved through discussion.

2.6 Risk of Bias Assessment

We evaluated each study for risk of bias. One researcher completed the assessment, and a
second reviewer verified the data. For longitudinal studies addressing KQ1
(incidence/prevalence/severity), we used items from the Joanna Briggs Institute Checklist for
Cohort Studies* and the Newcastle Ottawa Scale for Cohort Studies.** For cross-sectional
studies, we used items from the tool proposed by Hoy and colleagues.** For RCTs addressing

KQ2 and KQ3 (intervention effectiveness and harms), we used items from the Cochrane Risk of
Bias Tool.** For non-randomized comparative studies of interventions, we used items from the
Risk of Bias in Nonrandomized Studies of Interventions (ROBINS-I) Tool.*® For KQ4 (summary
of the gaps identified in the evidence), we did not conduct a risk of bias assessment.
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2.7 Data Synthesis and Analysis

We have organized the report by KQ and by outcome. We summarized the evidence
narratively and, when feasible and appropriate, quantitatively (i.e., by meta-analysis). We
described each included study in tables presenting study design features, study participant
characteristics, descriptions of interventions, outcome results, and risk of bias/methodological
quality. Summary tables briefly describe the studies and their findings. We conducted pairwise
meta-analyses using random-effects models when there were at least three studies from the same
country that compared sufficiently similar interventions and reported sufficiently similar
outcomes at similar time points.

We anticipated heterogeneity among studies reporting estimates of incidence, prevalence,
and severity, and estimates of intervention effectiveness and harms. We detailed these features in
evidence tables and summarized them in the text of the report to allow readers to compare
estimates as well as how and why they may differ.

As reported data allowed, we primarily evaluated relative risks (RRs) for dichotomous
outcomes (e.g., presence of suicidality), net mean differences (NMDs) (i.e., difference in
differences or between-intervention comparisons of within-intervention changes) for continuous
outcomes with both pre- and post-intervention data (e.g., depression instruments), and
differences (between interventions) in continuous outcome data post-intervention (e.g., anxiety
instruments). We explored opportunities to evaluate outcomes by effect modifiers both from
within-study data and across studies.

2.8 Grading the Strength of the Body of Evidence

For KQI and KQ2, we graded the strength of the body of evidence as per the AHRQ
Methods Guide on assessing strength of evidence.?” *® We evaluated strength of evidence for
each of the following outcomes that was deemed important before compiling the evidence:
depression, anxiety, PTSD, substance use, suicidality, burnout, stress, and moral injury for KQI;
and hospitalizations, burnout, resilience, anxiety, depression, PTSD, substance use, suicidality,
withdrawal from EMS or telecommunicator workforces, and unintended harms of interventions
for KQ2.

For each strength of evidence assessment, we considered the number of studies, study
designs, study limitations (i.e., risk of bias and overall methodological quality), directness of the
evidence to the KQs, consistency of study results, precision of any estimates of effect, likelihood
of reporting bias, other limitations, and overall findings across studies. Based on these
assessments, we assigned a strength of evidence rating as being either high, moderate, low, or
insufficient to estimate an effect.

Outcomes with inconsistent findings across studies that preclude a conclusion, or data from
only one study are deemed to have insufficient evidence to allow for a conclusion (with the
exception that a particularly large, low risk of bias, well-generalizable single study could provide
low strength of evidence). This approach is consistent with the concept that, for imprecise
evidence, any estimate of effect is very uncertain, which is the definition of very low-quality
evidence per the Grading of Recommendations, Assessment, Development, and Evaluations
(GRADE) system.*’
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We begin by providing the results of the literature searches and an overall description of the
included studies. The remainder of this Results chapter is organized by Key Question (KQ) and
outcomes.

3.1 Description of Included Evidence

We identified 24,871 unique citations across the database searches, grey literature, and hand
searches. During title and abstract screening, we excluded 23,390 citations; during the full-text
screening and KQ applicability screening we excluded 1,197 citations. This systematic review
includes 170 eligible studies that were reported in 226 articles. Appendix B includes a list of the
studies excluded at the full-text review and KQ applicability stages. Appendix Figure C-1
summarizes the results of the search and screening processes.

The 170 studies included two randomized controlled trials (RCTs), one non-randomized
controlled trial, and 167 observational studies. A total of 163 studies addressed KQ1
(incidence/prevalence/severity), eight studies addressed KQ?2 (intervention effectiveness and
harms), and five studies addressed KQ3 (contextual and implementation factors for effective
EMS and telecommunicator workforce practices) (Table 2). KQ4, which is about future research,
does not include any studies.

Table 2. Number of studies and articles by Key Question

Key Question N studies N articles
Key Question 1 163 219

Key Question 2 8* 8*

Key Question 3 5** 5**

Key Question 4 0 0

Total (unique) 170 226

* One Key Question 2 study/article also addressed Key Question 1. ** All five Key Question 3 studies/articles also addressed
Key Question 2.

More than two-thirds of the studies (116/170; 68%) were published in 2018 or more recently
(Figure 2).

Figure 2. Number of studies by year of publication
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Seventy-seven (45%) of the 170 studies were conducted in North America (United States or
Canada), followed by Europe and Central Asia (63 studies; 37%), East Asia and Pacific (35
studies; 21%), and the Middle East (5 studies; 3%) (Figure 3).

Figure 3. Number of included studies by country*
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*Some studies were conducted in more than one country.

Evidence tables describing study designs, and participants characteristics; risk of bias; and
details of outcome data are in Appendix D.
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3.2 Key Question 1. What are the incidence, prevalence, and severity of
mental health issues (depression, anxiety, posttraumatic stress disorder
[PTSD], suicidality, and substance use disorders) and occupational stress
issues (burnout, stress, and moral injury) among the EMS and the 911
workforce?

Are the incidence, prevalence, and severity modified by:
I Agency composition including workflow, regulations, financing?

i. Characteristics of EMS and 911 personnel (e.g., education/training,
proficiency, experience, trauma exposure)?

iii.  Physical and mental health resources?

3.2.1 Description of Included Studies

A total of 163 studies (reported in 219 articles published between 2001 and 2023) reported
on the prevalence or severity of mental health issues and occupational stress issues among
telecommunicators and EMS clinicians. No study reported on incidence of any outcome. When
discussing a study published across multiple articles, we refer to the primary article. Appendix C
provides a complete list of the primary and associated articles for all studies. Most of the studies
were published in 2018 or later. Table 3 summarizes the characteristics of included studies.

Across the 163 studies, 22 studies enrolled telecommunicators, 135 studies enrolled EMS
clinicians, and six studies enrolled both EMS clinicians and telecommunicators. Sixty-three
studies (39%) were conducted in the United States.

Sample sizes ranged from 8%° to 833 participants*! in telecommunicator studies, from 72% to
25,633 participants*’ in EMS clinician studies, and 167%7 to 940 participants* in studies of
combined populations. Forty-five studies (13 telecommunicator studies, 31 EMS clinician
studies, and 1 combined population study) reported on race; most participants in those studies
were White. Forty-five studies reported that their participants had advanced life support (ALS)
and/or basic life support (BLS) training. The characteristics of the studies, participants, and
agency are listed in Appendix D-Evidence Tables D-1 through D-5. A list of instruments used in
the studies along with their ranges and available thresholds for defining severity is included in
Appendix C, Table C-3.

Of the six cohort studies, we rated three at overall moderate risk of bias and three at high
risk. Moderate and high risks of bias were mostly related to lack of specification of how
confounders were addressed, lack of adjustment for confounders (when specified), and
incompleteness of followup with inadequate strategies to address incomplete followup.

Among the 157 cross-sectional studies, we rated 15 at overall low risk of bias, 118 at
moderate risk, and 24 at high risk. Moderate and high risks of bias were mostly related to the
study's target population not being a close representation of the national population, the lack of
random sampling or a census being taken to select the study sample, and the non-minimal
likelihood of non-response bias (Appendix D-Evidence Tables D-5 and D-6).
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Table 3. Characteristics of included studies

Characteristics | Category Telecommunicators | EMS Clinician | Telecommunicators and
studies n (%) Studies n (%) EMS Clinician Studies
(N=22) (N=135) n (%) (N=6)
Study Design Cohort study 0 5 (4%) 0
Cross-sectional study with controls 1(5%) 3 (2%) 2 (33%)
Cross-sectional study without controls | 20 (91%) 127(94%) 4 (67%)
Pre-post study/Before-after study 1(5%) 0 0
Setting (EMS In-hospital N/A 1 (1%) 0
or combined Pre-hospital N/A 92 (68%) 6 (100)
studies only) Pre-hospital and in-hospital N/A 10 (7%) 0
Unspecified N/A 32 (24%) 0
Funding Industry 0 7(5%) 0
source Non-industry 2(9%) 43(32%) 2(33%)
Not funded 1(5%) 28(21%) 2(33%)
Not reported 19(86%) 57(42%) 2(33%)
Critical mass No 21(95%) 100(74%) 5(83%)
incident Yes, aftermath of September 11, 0 3(2%) 0
2001
Yes, 2016 Taiwan earthquake 0 1(1%) 1(17%)
Yes, COVID-19 pandemic 1(5%) 31(23%) 0
Agency Rural 0 4(3%) 0
location Suburban 0 2(1%) 0
Urban 3(14%) 22(16%) 0
Urban and rural 1(5%) 9(7%) 1(17%)
Urban and suburban 0 3(2%) 0
Urban, suburban, and rural 1(5%) 12(9%) 3(50%)
Not reported 17(77%) 83(61%) 2(33%)
Agency mental | Yes 0 5(4%) 1(17%)
health Not reported 22(100%) 130(96%) 5(83%)
resource
availability
Agency A mix 0 12(9%) 0
financing Career 5(23%) 19(14%) 1(17%)
Volunteer 0 4(3%) 0
Not reported 17(77%) 100(74%) 5(83%)
Shift work No 0 1(1%) 0
restriction NR 22(100%) 134(99%) 6(100%)
Overtime Yes 0 1(1%) 0
restriction at No 0 1(1%) 0
the agency Not reported 22(100%) 133(99%) 6(100%)
Qualification of | EMT 0 13(10%) 0
the EMT paramedic 1(5%) 38(28%) 4(67%)
participants EMT, EMT paramedic 0 23(17%) 0
EMT, EMT-I, EMT paramedic 0 11(8%) 0
NR 21(95%) 50 (37%) 2(33%)

Abbreviations: EMS = Emergency Medical Services; EMT = emergency medical technician; EMT-I = emergency medical
technician-intermediate

We organized the results for KQ1 by outcome, first describing mental health issues (in the
following order: depression, anxiety, PTSD, suicidality, and substance use) and then
occupational stress issues (in the following order: burnout, stress, peritraumatic stress,
posttraumatic distress, and moral injury). Tables 4 and 5 provide our strength of evidence (SoE)
assessments for these outcomes among telecommunicators during routine practice and after
critical mass incidents, respectively. Tables 6 and 7 provide our SoE assessments for these
outcomes among EMS clinicians during routine practice and after critical mass incidents,
respectively. See Appendix D, Evidence Tables D-7 through D-250 for detailed outcome results
data.
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3. Results

Table 4. Key Question 1: Evidence profile of mental health and occupational stress outcomes among telecommunicators during routine

practice
Outcome Measure Number of Risk of Consistency | Precision | Directhess | Reporting Strength of | Conclusions
Studies Bias Bias Evidence
(Participants)
Depression | Incidence 0(0) - - - - - - None
Prevalence | 3 (1,613) High Consistent Precise Direct Undetected Low Prevalence of any: 15.5%, mild: 26.2%,
moderate: 13.3% to 14.9%, and severe: 3.9%
to 9.0% (Figure 4)
Severity 6 (1,567) Moderate | Consistent Precise Direct Undetected Moderate Mild to moderate symptoms (Figure 5)
Anxiety Incidence 0 (0) - - - - - - None
Prevalence | 2 (813) High Unknown Precise Direct Undetected Insufficient* | None
Severity 2 (768) Moderate | Unknown Precise Direct Undetected Insufficient* | None
PTSD Incidence 0(0) - - - - - - None
Prevalence | 6 (2,012) High Consistent Precise Direct Undetected Low Considerable variation in prevalence of any
(3.5% to 74.6%) and severe (17.6% to 69.6%)
(Figure 14).
Severity 8 (1,510) High Consistent Precise Direct Undetected Insufficient** | None
Suicidality | Incidence 0(0) - - - - - - None
Prevalence | 1 (742) Moderate | Unknown Precise Direct Undetected Low Ideation: 12.4%; Plans: 5.7%; Attempts: 0.7%
Severity 0(0) - - - - - - None
Substance | Incidence 0(0) - - - - - - None
use Prevalence | 1(742) Moderate | Unknown Precise Direct Undetected Low Alcohol abuse: 15.5%
Severity 1 (758) High Unknown Precise Direct Undetected Insufficient None
Burnout Incidence 0(0) - - - - - - None
Prevalence | 1 (491) High Unknown Precise Direct Undetected Insufficient None
Severity 7 (2,295) Moderate | Consistent Precise Direct Undetected Moderate Mild to moderate (Figure 25)
Stress Incidence 0(0) - - - - - - None
Prevalence | 1 (61) Moderate | Unknown Precise Direct Undetected Insufficient None
Severity 7 (2,129) Moderate | Consistent Precise Direct Undetected Moderate Low to moderate job stress (Figure 29)
Peri- Incidence 0 (0) - - - - - - None
traumatic Prevalence | 2 (570) Moderate | Unknown Precise Direct Undetected Low High/extreme peritraumatic distress: 5%; High
stress secondary traumatic stress: 16.3%
Severity 3(1,389) High Consistent Precise Direct Undetected Low Moderate peritraumatic distress; mild
secondary traumatic stress
Post- Incidence 0(0) - - - - - - None
traumatic Prevalence | 1 (205) Moderate | Unknown Precise Direct Undetected Low Acute stress disorder: 17%
distress Severity 0 (0) - - - - - - None
Moral Incidence 0(0) - - - - - - None
injury Prevalence | 0 (0) - - - - - - None
Severity 0(0) - - - - - - None

Abbreviations: N/A=not applicable, PTSD=posttraumatic stress disorder. The colors are used only to distinguish successive outcomes.

The colors do not add unique information. *Inconsistent outcome measures. ** Measurement instruments did not allow gradations of severity of PTSD.
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Table 5. Key Question 1: Evidence profile of mental health and occupational stress outcomes among telecommunicators after critical
mass incidents

Outcome Measure Number of Risk of Consistency | Precision | Directness | Reporting | Strength of | Conclusions
Studies Bias Bias Evidence
(Participants)

Depression | Incidence 0(0) - - - - - - None
Prevalence 0(0) - - - - - - None
Severity 0(0) - - - - - - None

Anxiety Incidence 0(0) - - - - - - None
Prevalence 1 (246) Moderate Unknown Unknown | Direct Undetected | Insufficient* | None
Severity 0 (0) - - - - - - None

PTSD Incidence 0(0) - - - - - - None
Prevalence 0(0) - - - - - - None
Severity 0(0) - - - - - - None

Suicidality | Incidence 0 (0) - - - - - - None
Prevalence 0 (0) - - - - - - None
Severity 0 (0) - - - - - - None

Substance | Incidence 0(0) - - - - - - None

use Prevalence 0(0) - - - - - - None
Severity 0(0) - - - - - - None

Burnout Incidence 0 (0) - - - - - - None
Prevalence 0(0) - - - - - - None
Severity 1 (546) Moderate Unknown Precise Direct Undetected | Low Moderate

Stress Incidence 0(0) - - - - - - None
Prevalence 2 (636) Moderate Unknown Precise Direct Undetected | Low High general stress: 39.7%;

Medium general stress: 28.2%

Severity 1 (546) Moderate Unknown Precise Direct Undetected | Low Moderate general stress

Peri- Incidence 0(0) - - - - - - None

traumatic Prevalence 0(0) > > > > = = None

stress Severity 0 (0) - - - - - - None

Post- Incidence 0(0) - - - - - - None

traumatic Prevalence 0(0) - - - - - - None

distress Severity 0 (0) - - - - - - None

Moral Incidence 0(0) - - - - - - None

injury Prevalence 0(0) - - - - - - None
Severity 0 (0) - - - - - - None

Abbreviations: N/A=not applicable, PTSD=posttraumatic stress disorder.
The colors are used only to distinguish successive outcomes. The colors do not add unique information.
*Single study only with no estimate of prevalence reported.
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Table 6. Key Question 1: Evidence profile of mental health and occupational stress outcomes among Emergency Medical Services
clinicians during routine practice

Outcome Measure Number of Risk of Consistency | Precision | Directness | Reporting | Strength of Conclusions
Studies Bias Bias Evidence
(Participants)

Depression | Incidence 0(0) - - - - - - None

Prevalence | 19 (36,774) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of any
(0.7% to 26.5%), mild (3.5% to 28.0%),
moderate (2.0% to 27.9%), and severe (0%
to 24.1%) (Figure 6).

Severity 15 (12,382) Moderate | Consistent Precise Direct Undetected | Moderate Minimal to mild symptoms (Figure 7)

Anxiety Incidence 0 (0) - - - - - - None

Prevalence | 11 (29,436) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prehospital EMS
prevalence of any (2.9% to 26.1%), mild
(2.5% to 5.4%), and moderate (2.7% to
27.1%) (Figure 10).

Severity 10 (4,749) High Consistent Precise Direct Undetected | Low Mild to moderate symptoms among
prehospital EMS. (Figure 11)

PTSD Incidence 0(0) - - - - - - None

Prevalence | 27 (12,527) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of any
(1.3% to 44.4%) and severe (9.7% to 30%)
(Figure 16).

Severity 28 (12,250) Moderate | Inconsistent Precise Direct Undetected | Insufficient** None

Suicidality | Incidence 0 (0) - - - - - - None

Prevalence | 9 (10,381) Moderate | Consistent Precise Direct Undetected | Moderate Ideation: 33% (95% CIl 32%, 34%; 4
studies); Plans: 8.7% to 10.9%; Attempts:
2.8% 10 5.6%.

Severity 4 (28,085) Moderate | Consistent Precise Direct Undetected | Moderate SBQ-R mean 4.92 (95% Cl 2.44, 7.39; 4
studies). SBQ-R 2 7 implies at risk of
suicide.

Substance | Incidence 0(0) - - - - - - None
use Prevalence | 4 (3,941) Moderate | Unknown Precise Direct Undetected | Insufficient* None

Severity 3 (1,536) Moderate | Consistent Precise Direct Undetected | Moderate Low-risk alcohol use among prehospital
EMS (Figure 24).

Burnout Incidence 0(0) - - - - - - None

Prevalence | 13 (8,030) Moderate | Inconsistent | Precise Direct Undetected | Low Considerable variation in prevalence of any
burnout (13.9% to 87.7%), high
depersonalization (13.3% to 99.3%), high
emotional exhaustion (9.2% to 92%), and
low personal achievement (1% to 36.4%).

Severity 18 (10,250) Moderate | Consistent Precise Direct Undetected | Moderate Mild to severe burnout

Stress Incidence 0(0) - - - - - - None
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Outcome Measure Number of Risk of Consistency | Precision | Directness | Reporting | Strength of Conclusions
Studies Bias Bias Evidence
(Participants)
Prevalence | 7 (24,787) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of any
(32%), mild (3.1% to 26.3%), moderate
(1.9% to 52.7%), severe (0% to 93%), and
extremely severe (0% to 4.0%) general
stress (Figure 30; 7 studies).
Severity 15 (9,483) Moderate | Consistent Precise Direct Undetected | Moderate Mild to moderate general stress (8 studies;
Figure 31) and operational and
organizational job stress (7 studies).
Moderate psychological distress (3
studies).
Peri- Incidence 0 (0) - - - - - - None
traumatic Prevalence | 0 (0) - - - - - - None
stress Severity 3 (999) Moderate | Consistent Precise Direct Undetected | Moderate Mild secondary traumatic stress
Post- Incidence 0(0) - - - - - - None
traumatic Prevalence | 0 (0) - - - - - - None
distress Severity 0 (0) - - - - - - None
Moral Incidence 0 (0) - - - - - - None
injury Prevalence | 0 (0) - - - - - - None
Severity 1(184) Moderate | Unknown Precise Direct Undetected | Low Moderate

Abbreviations: CI = confidence interval; EMS = emergency medical service; N/A = not applicable; PTSD = posttraumatic stress disorder; SBQ-R = Suicide Behaviors
Questionnaire-Revised.
*Inconsistent outcome measures. **Measurement instruments did not allow gradations of severity of PTSD.

The colors are used only to distinguish successive outcomes. The colors do not add unique information.
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Table 7. Key Question 1: Evidence profile of mental health and occupational stress outcomes among Emergency Medical Services
clinicians after critical mass incidents

Outcome Measure Number of Risk of Consistency | Precision | Directness | Reporting | Strength of | Conclusions
Studies Bias Bias Evidence
(Participants)
Depression | Incidence 0(0) - - - - - - None
Prevalence | 12 (12,793) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of any
(14.1% to 35.1%), mild (29.9%), moderate
(18.0 to 31.7%), and severe (2.8%) (Figure
8).
Severity 11 (9,423) Moderate | Consistent Precise Direct Undetected | Moderate Minimal to mild symptoms (Figure 9)
Anxiety Incidence 0 (0) - - - - - - None (no evidence)
Prevalence | 6 (3,992) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of any
anxiety (16.1% to 79.7%) among EMS in
unspecified settings (Figure 12).
Severity 5 (3,704) Moderate | Consistent Precise Direct Undetected | Moderate Mild to moderate symptoms among
prehospital EMS (Figure 13).
PTSD Incidence 0(0) - - - - - - None
Prevalence | 8 (6,552) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of any
(1.3% to 36%) and severe (8.6%) (Figure
19).
Severity 3 (529) Moderate | Inconsistent Precise Direct Undetected | Insufficient** | None
Suicidality | Incidence 0 (0) - - - - - - None
Prevalence | 2 (204) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of
considering suicide/self-harm (9.5% to
24.4%).
Severity 0(0) - - - - - - None
Substance | Incidence 0(0) - - - - - - None
use Prevalence | 5 (3,869) Moderate | Unknown Precise Direct Undetected | Insufficient* | None
Severity 0(0) - - - - - - None
Burnout Incidence 0 (0) - - - - - - None
Prevalence | 6 (1,580) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of any
burnout (18.3% to 38.3%), high
depersonalization (32% to 60.7%), high
emotional exhaustion (35% to 68%), and low
personal achievement (48% to 61.2%).
Severity 10 (13,019) Moderate | Unknown Precise Direct Undetected | Insufficient* | None
Stress Incidence 0 (0) - - - - - - None
Prevalence | 7 (3,845) Moderate | Inconsistent Precise Direct Undetected | Low Considerable variation in prevalence of
severe general stress (11.0% to 67.5%;
Figure 32) and of high psychological distress
(36.0% to 73.1%).
Severity 3 (1,080) Moderate | Inconsistent | Precise Direct Undetected | Insufficient None
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Outcome Measure Number of Risk of Consistency | Precision | Directness | Reporting | Strength of | Conclusions
Studies Bias Bias Evidence
(Participants)
Peri- Incidence 0(0) - - - - - - None
traumatic Prevalence | 0 (0) - - - - - = None
stress Severity 0 (0) - - - - - - None
Post- Incidence 0(0) - - - - - - None
traumatic Prevalence | 0 (0) - - - - - - None
distress Severity 0 (0) - - - - - - None
Moral Incidence 0(0) - - - - - - None
injury Prevalence | 0 (0) - - - - - - None
Severity 0 (0) - - - - - - None

Abbreviations: EMS = emergency medical service; N/A=not applicable, PTSD=posttraumatic stress disorder.
*Inconsistent outcome measures. ** Measurement instruments did not allow gradations of severity of PTSD.
The colors are used only to distinguish successive outcomes. The colors do not add unique information.

19




3. Results

3.2.2 Incidence, Prevalence, and Severity of Mental Health
Issues (Depression, Anxiety, Posttraumatic Stress Disorder,
Suicidality, and Substance Use Disorders)

3.2.2.1 Depression

Sixty studies reported data on the prevalence or severity of depression. These included six
studies exclusively among telecommunicators, 53 studies exclusively among EMS clinicians,
and one study among both telecommunicators and EMS clinicians. See Appendix D, Evidence
Tables D-7 through D-46 for details.

3.2.2.1.1 Key Points for Depression

¢ Among telecommunicators during routine practice, the overall prevalence of any
depression is 15.5 percent. When examined separately, the prevalence of mild depression
is 26.2 percent, the prevalence of moderate depression ranges from 13.3 to 14.9 percent,
and the prevalence of severe depression ranges from 3.9 to 9.0 percent (Low strength of
evidence [SoE]).

e Among telecommunicators during routine practice, the mean levels of depressive
symptoms tend to be of mild to moderate severity (moderate SoE).

e Among EMS clinicians during routine practice, there is considerable variation in the
prevalence of any (0.7% to 26.5%), mild (3.5% to 28.0%), moderate (2.0% to 27.9%),
and severe depression (0% to 24.1%) (low SoE). Similarly, among EMS clinicians after
critical mass incidents, there is considerable variation in the prevalence of any (14.1% to
35.1%), mild (29.9%), moderate (18.0% to 31.7%), and severe depression (2.8%) (low
SoE).

e Among EMS clinicians, the mean levels of depressive symptoms tend to be of minimal to
mild severity during routine practice (moderate SoE) and of mild to moderate severity
after critical mass incidents (moderate SoE).

e No eligible studies reported on the incidence of depression among telecommunicators or
EMS clinicians.

e Modifying factors: Among telecommunicators, having more trauma exposure may be
associated with more depression. Among EMS clinicians, having more trauma exposure,
working more hours per week, and higher call volumes may be associated with more
depression. Among EMS clinicians, belonging to a racial minority and having downtime
may be associated with less depression.

3.2.2.1.2 Depression Among Telecommunicators

3.2.2.1.2.1 Depression Among Telecommunicators During Routine

Practice

Seven cross-sectional studies, published between 2005 and 2023, reported on the prevalence
or severity of depression among telecommunicators during routine practice. Six studies were
conducted in the United States, and one was conducted in Germany. The studies used a range of
tools to evaluate depression: Patient Health Questionnaire (two versions: PHQ-2 and PHQ-9),
Beck Depression Inventory (BDI), Minnesota Multiphasic Personality Inventory-2 (MMPI-2),

20



3. Results

Symptom Checklist-90-Revised (SCL-90-R), and the Depression subscale of the Calgary
Symptoms of Stress Inventory (C-SOSI).

Three studies (2 in the United States and 1 in Germany) reported depression prevalence data
(Figure 4). Kindermann 2020 used the PHQ-2 and reported a 15.5 percent prevalence of any
depression in Germany.* Blalock 2023 used the PHQ-9 and reported a 26.2 percent prevalence
of mild depression in the United States.*® Two studies in the United States (Blalock 2023% and
Lilly 2015%7), which used the PHQ-9 and the BDI, respectively, reported on the prevalence of
moderate depression (Blalock 2023: 13.3% and Lilly 2015: 14.9%) and severe depression
(Blalock 2023: 6.3% and 9.0%).

Figure 4. Prevalence of depression among telecommunicators during routine practice

Author, year Study design Country Population Sample size

Any

Kindermann, 2020 Cross-sectional ~ Germany ~Emergency calltakers 71 = v
and dispatchers

Mild

Blalock, 2023 Cross-sectional us Telecommunicators 742 =

Moderate

Blalock, 2023 Cross-sectional us Telecommunicators 742

Severe

Lilly, 2015 Cross-sectional us Telecommunicators 800 e

0 25 50

Prevalence of Depression (95% Cl)

Abbreviations: CI = confidence interval; US = United States.
Color legend: blue = studies in the United States; black = studies in countries other than the United States or Canada. The colors
do not convey unique information.

Six studies (4 in the United States and 1 each in Canada and Germany) reported continuous
data on depression symptoms using six different instruments (Figure 5). Among the five U.S.
studies, Lily 2015 used the BDI (0 to 63; higher is worse) and reported a mean of 13.51 (SD
10.64),*” Carleton 2020 used the PHQ-9 (0 to 27; higher is worse) and reported a mean of 7.19
(SD 5.63),* Pierce 2012 used the Depression subscale of the SCL-90-R (0 to 4; higher is worse)
and reported a mean of 0.65 (SD 0.68),* Latter 2004 used the MMPI-2 (0 to 1,680; higher is
worse) and reported a mean of 36.1 (SD 7.69),* and Meischke 2015 used the Depression
subscale of the C-SOSI (0 to 40; higher is worse) and reported a mean of 0.76 (SD 0.63).%°
Kindermann 2020 used the PHQ-2 (0 to 6; higher is worse) and reported a mean of 1.2 (SD 1.5)
in Germany.*’
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Figure 5. Severity of depression among telecommunicators during routine practice

Author, year Study design Country Population Sample size
BDI
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Abbreviations: BDI = Beck Depression Inventory; C-SOSI = Calgary Symptoms of Stress Inventory; CI = confidence interval;
MMPI-2 = Minnesota Multiphasic Personality Inventory-2; PHQ-2 = Patient Health Questionnaire-2 item; PHQ-9 = Patient
Health Questionnaire-9 item; SCL-90-R = Symptom Checklist-90-Revised; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in countries other than the United
States or Canada; shades of grey refer to severity of depression as indicated below each X-axis; shades of blue refer to likelihood
of diagnosis as indicated below the X-axis. The colors do not convey unique information.

3.2.2.1.2.2 Depression Among Telecommunicators After Critical Mass

Incidents
No eligible studies were identified.

3.2.2.1.2.3 Modifying Factors for Depression Among

Telecommunicators

Age: Two studies evaluated age as a modifying factor and reported that it was not associated
with depression. One study in the United States used the MMPI-2 and reported a zero-order
correlation of —0.10 (p > 0.05),* and one study in Germany used the PHQ-2 and reported a
Pearson correlation coefficient of —0.16 (p > 0.05).%°

Sex: Two studies evaluated sex as a modifying factor and reported that it was not associated
with depression.*>*° One study in the United States used the MMPI-2% and one study in
Germany used the PHQ-2;* both studies reported zero-order correlations of 0 (p > 0.05).

Race: One study in the United States evaluated race as a modifying factor and reported that it
was not associated with MMPI-2 scores (zero-order correlation 0.03, p > 0.05).%

Education: Two studies evaluated education as a modifying factor and reported that it was
not associated with depression. One study in the United States used the MMPI-2 and reported a
zero-order correlation of —=0.10 (p > 0.05),*’ and a study in Germany used the PHQ-2 and
reported a Pearson correlation coefficient of 0.09 (p > 0.05).4

Experience: Three studies (2 in the United States and 1 in Germany) evaluated years of work
experience as a modifying factor and reported that it was not associated with depression. The
correlation coefficients were —0.01 in a study in the United States,*’ 0.02 in the other study in the
United States,* and —0.12 in the study in Germany (p > 0.05 for each).*’
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Trauma Exposure: One study evaluated trauma exposure as a modifying factor and reported
that higher BDI scores were associated with trauma history (Pearson correlation coefficient 0.17,
p=0.001) and childhood trauma exposure (t-test statistic: —4.80, p < 0.001).4

3.2.2.1.3 Depression Among EMS Clinicians

Fifty-three studies, published between 2005 and 2023, reported on the prevalence or severity
of depression among EMS clinicians. Fifty studies were cross-sectional, and three were cohort
studies. Thirty-eight studies were conducted in the pre-hospital setting, two in both the pre-
hospital and in-hospital setting, and the setting was not reported in 13 studies. Thirty-four of the
53 studies were conducted during routine practice and 19 were conducted after critical mass
incidents (aftermath of the September 11, 2001, attacks, or the COVID-19 pandemic). Studies
used a variety of instruments (for measuring symptoms) and thresholds (for defining
presence/severity of depression) (Appendix C, Table C-3).

3.2.2.1.3.1 Depression Among EMS Clinicians During Routine Practice

Nineteen studies reported on the prevalence of depression among EMS clinicians during
routine practice (Figure 6). Eleven studies reported estimates on the prevalence of any
depression, which ranged from 0.7 percent in Spain®' to 26.5 percent in Australia.’? Five studies
reported on the prevalence of mild depression, which ranged from 3.5 percent in the United
States?’ to 28.0 percent in New Zealand > Six studies reported on the prevalence of moderate
depression, which ranged from 2.0 percent in Australia® to 27.9 percent in Canada.> Seven
studies reported on the prevalence of severe depression, which ranged from 0 percent in
Australia®* to 24.1 percent in Canada.>®

Figure 6. Prevalence of depression among Emergency Medical Services clinicians during routine

practice
Author, year Study design Country Population Sample size
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Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; EMT = emergency medical technician; UK =
United Kingdom; US = United States

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in countries other than the United
States or Canada. The colors do not convey unique information.
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Fifteen studies reported continuous data on depression symptoms using five different
instruments: PHQ-9 (8 studies), Center for Epidemiological Studies-Depression (CES-D) and its
variations (4 studies including CES-D [2 studies], CESD-10 [1 study], and CESD-R [1 study]),
Hospital Anxiety and Depression Scale (HADS; 2 studies), Depression subscale of the
Depression Anxiety Stress Scale-21 (DASS-21; 2 studies), and the General Health
Questionnaire-12 (GHQ-12; 1 study) (Figure 7).

Eight studies** 3334 57-6! ysed the PHQ-9 (0 to 27; higher is worse) and reported mean scores
that ranged from 2.14 (SD 2.46) in Australia®* to 9.83 (SD 9.75) in Germany.>’

Four studies used the CES-D or its variations.’® ©2* The two studies that used the CES-D (0
to 60; higher is worse) reported a mean of 10.6 (SD 7.8) in the United States %> and 12.3 (SD 8)
in Japan.®® One study used the CESD-10 (0 to 30; higher is worse) and reported a mean score of
7.4 (SD 4.5) in Canada.>® One study used the CESD-R (0 to 60; higher is worse) and reported a
mean score of 14.77 (SD 14.23) in the United States.®*

Two studies used the HADS (0 to 21; higher is worse); the means were 3.65 (SD 2.62) in the
United States® and 1.74 (SD 0.57) in the United Kingdom.%®

Two studies used the DASS-21 (0 to 42; higher is worse); the means were 10.74 (SD 10.76)
in Canada® and 9.53 (SD 9.28) in Australia.®’

One cross-sectional study in Australia used the GHQ-12 (0 to 36; higher is worse) and
reported a mean of 0.62 (SD 0.55).58
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Figure 7. Severity of depression among Emergency Medical Services clinicians during routine
practice

Author, year Study design Country Population Sample size
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Abbreviations: CES-D = Center for Epidemiologic Studies-Depression; CES-D-R = Center for Epidemiologic Studies-
Depression-Revised; CI = confidence interval; DASS-21 = Depression Anxiety Stress Scale-21; EMS = Emergency Medical
Services; GHQ-12 = General Health Questionnaire-12; HADS = Hospital Anxiety and Depression Scale; PHQ-9 = Patient Health
Questionnaire-9 item; SCL-90-R = Symptom Checklist-90-Revised; UK = United Kingdom; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in countries other than the United
States or Canada; shades of grey refer to severity of depression as indicated below each X-axis; shades of blue refer to likelihood
of diagnosis as indicated below the X-axis. The colors do not convey unique information.

3.2.2.1.3.2 Depression Among EMS Clinicians After Critical Mass

Incidents

Nineteen studies reported on the prevalence of depression among EMS clinicians after
critical mass incidents (17 studies during the COVID-19 pandemic and 2 studies in the aftermath
of the attacks on September 11, 2001).

Twelve studies (5 in the United States, 1 in Canada, 1 in Germany, 1 in Spain, 1 in Japan, 1
in South Korea, 1 in Australia, and 1 in Germany, Austria, and Switzerland) reported on the
prevalence of depression among EMS clinicians after critical mass incidents (Figure 8). The
prevalence of any depression ranged from 14.1 percent in South Korea® to 35.1 percent in
Japan.”® Duden 2023 reported a 29.9 percent prevalence of mild depression in Germany,
Austria, and Switzerland.”' The prevalence of moderate depression was 18.0 percent in
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Germany, Austria, and Switzerland,”' 30.5 percent in Spain,’? and 31.7 percent in Australia.”
The prevalence of severe depression was 2.8 percent in Germany, Austria, and Switzerland.”!
One study in Canada (Wagner 2023) reported only a p-value comparing EMS and
telecommunicators and is therefore not depicted in Figure 8.

Figure 8. Prevalence of depression among Emergency Medical Services clinicians after critical
mass incidents

Author, year Study design Country Population Sample size
Any
Yip , 2016 Cross-sectional us EMS 376 e
Dreher, 2021 Cross-sectional Germany EMS 1537 el
Katsuta, 2021 Cross-sectional Japan EMS 519 -
Webber, 2011 Cross-sectional us EMS 1228 -
Hendrickson, 2022 Cross-sectional us EMS 78 e
Kim , 2022 Cross-sectional South Korea Paramedics and EMTs 326 -
Srikanth, 2022 Cross-sectional us EMS 123 T
Duden, 2023 Cross-sectional Germany, Austria, EMS 21 -—

Switzerland
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Duden, 2023 Cross-sectional Germany, Austria, EMS 21 -

Switzerland

0 50 100
Prevalence of Depression (95% Cl)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; EMT = emergency medical technician; US =
United States.

Color legend: blue = studies in the United States; black = studies in countries other than the United States or Canada. The colors
do not convey unique information.

Eleven studies (3 in the United States, 3 in Germany, and 1 each in Australia, Japan, Poland,
Spain, and Taiwan) reported continuous data for depression using six different instruments:
DASS-21 (4 studies), PHQ variants (two versions: PHQ-2 [2 studies] and PHQ-9 [2 studies]),
CES-D (1 study), HADS (1 study), and the Kroenke 2-item instrument (1 study) (Figure 9).

In the four studies that used the DASS-21 (0 to 42; higher is worse), the means ranged from
6.8 (SD 8.4) in Germany’* to 15.74 (SD 11.11) in Spain.”

In the two studies that used the PHQ-2 (0 to 6; higher is worse), the means were 0.7 (SD NR)
in Germany”> and 2.13 (SD 1.86) in the United States.”®

In the two studies that used the PHQ-9 (0 to 27; higher is worse), the means were 7.3 (SD
5.5) in Australia”™ and 11.7 (SD 6.7) in the United States.”’

Katsuta 2021 used the CES-D (0 to 60; higher is worse) and reported a mean of 12 (range 7
to 19) in Japan.”®

Marczewski 2022 used the HADS (0 to 21; higher is worse) and reported a mean of 6.35 (SD
3.48) in Poland.”

Lee 2022 (a cohort study) used the Kroenke 2-item instrument (0 to 6; higher is worse) and
reported means of 1.66 (SD 0.77) at baseline and 1.81 (SD 0.97) at 5 months in the United
States.”
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Figure 9. Severity of depression among Emergency Medical Services clinicians after critical mass
incidents

Author, year Study design Country Population Sample size
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Abbreviations: CES-D = Center for Epidemiologic Studies-Depression; CI = confidence interval; DASS-21 = Depression
Anxiety Stress Scale-21; EMS = Emergency Medical Services; HADS = Hospital Anxiety and Depression Scale; PHQ-2 =
Patient Health Questionnaire-2 item; PHQ-9 = Patient Health Questionnaire-9 item; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in countries other than the United
States or Canada; shades of grey refer to severity of depression as indicated below each X-axis; shades of blue refer to likelihood
of diagnosis as indicated below the X-axis. The colors do not convey unique information.

3.2.2.1.3.3 Modifying Factors for Depression Among EMS Clinicians

Age: Five studies evaluated age as a modifying factor and reported inconsistent results.”-%3
Three studies reported that higher ages were associated with more depression. One study in
Taiwan reported that, compared with EMS clinicians 20 to 30 years old, those aged 31 to 40 and
more than 40 years old were more likely to have DASS-21 scores of 14 or higher: odds ratio
(OR) 1.56 (95% confidence interval [CI] 0.88 to 2.77) and OR 1.96 (95% CI 0.9 to 4.27),
respectively.®! Similarly, although no subgroup effect sizes were reported, two studies in South
Korea reported that older participants had higher prevalence of depression (based on CES-D
>9).7%:80 On the other hand, a study in Poland reported a negative correlation between age and
depression (Pearson correlation coefficient —0.14, p-value not reported).®* However, a different
study in Poland reported that age was not associated with depression.®?

Sex: Ten studies evaluated sex as a modifying factor and reported inconsistent results.
72, 79-81, 84-86 Five studies®® > 818485 (2 in Norway and 1 each in the United States, the United
Kingdom, and Taiwan) reported higher prevalence of depression or depressive symptoms among
male participants, but only two of these studies reported between-subgroup effect sizes: one
study in the United States reported that those of female sex were less likely than those of male
sex to have DASS-21 scores or 9 or higher (adjusted OR 0.84, 95% CI 0.74 to 0.95)*° and one
study in Taiwan reported that those of female sex were less likely than those of male sex to have
DASS-21 scores or 14 or higher (OR 0.64, 95% CI 0.29 to 1.42).8! On the other hand, five

20, 59, 61,
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studies (2 in South Korea and 1 each in Germany, Canada, and Spain) reported a higher
prevalence of depression or depressive symptoms among female participants than male
participants but did not report between-subgroup effect sizes®!: 72 7% 80. 86

Sexual Minority Status: One study in the United States evaluated sexual minority status as a
modifying factor and reported that it was not associated with PHQ-9 scores (mean difference
comparing those belonging vs. not belonging to a sexual minority 1.06, 95% CI —1.45 to 3.58).*"

Race: One study in the United States evaluated race as a modifying factor and reported that
EMS clinicians belonging to racial minorities were less likely than those belonging to non-
minority groups to have a DASS-21 score of 9 or higher (adjusted OR 0.82, 95% CI 0.69 to
0.97).%°

Work Experience: Six studies evaluated work experience as a modifying factor and reported
inconsistent results.?% 76 7-81.83 Foyr studies reported that more experience was associated with
more depression. One study in the United States reported that, compared with those with less
than 2 years of work experience, those with 16 or more years of experience were more likely to
have DASS-21 scores of 9 or more (OR 1.28, 95% CI 1.01 to 1.62).2° Similarly, one study in
Taiwan reported that, compared with EMS clinicians with less than 5 years of experience, those
with 10 to 15 and more than 15 years of experience were more likely to have DASS-21 scores of
14 or higher: OR 3.01 (95% CI 1.53 to 5.93) and OR 1.76 (95% CI 0.81 to 3.84), respectively.?!
Two studies in South Korea also reported higher mean depression scores with more years of
experience.”” %% On the other hand, a study in Poland reported a negative correlation between
years of experience and depression (Pearson correlation coefficient —0.17, p-value not
reported).®* However, one study in the United States reported a comparable likelihood of having
depression between those with less than 3 years versus 3 or more years of work experience (OR
1.05, 95% CI 0.85 to 1.3).7

Education: Four studies evaluated education as a modifying factor and reported inconsistent
results.?% 61-81.88 Two studies in the United States reported that more education was associated
with more depression: one study simply reported a p-value of 0.006 for this association,®® but the
other study reported that, compared with those with less than a college education, those with a
college degree or higher were more likely to have a DASS-21 score of 9 or more (adjusted OR
1.15,95% CI 1.02 to 1.28).2° On the other hand, two studies (1 in Canada®! and 1 in Taiwan®')
reported that those with versus without a college education had comparable depressive
symptoms.

Role: Four studies examined job role as a modifying factor and reported that role was not
associated with depression.?* > 7285 One study in the United States reported the prevalence as
9.3 percent among paramedics and 4.4 percent among EMT-Basics.?’ A study in the United
Kingdom reported the prevalence as 7.9 percent among paramedics and 9.8 percent among
EMTs.% One study in Norway reported the prevalence as 10.9 percent, 5 percent, and 5.4 percent
among EMTs, nurses, and paramedics, respectively.”® A study in Spain reported mean DASS-21
scores as 14.6 (SD 11.4), 144 (SD 11.1), 17.3(SD 11), and 11.1 (SD 7.6) among physicians,
nurses, EMTs, and other personnel, respectively.’?

Income: One study in the United States evaluated income as a modifying factor and reported
that it was not associated with depression. EMS clinicians earning less than $50,000 annually
and those earning $50,000 or more annually had comparable likelihood of having PHQ-2 scores
of 3 or higher (OR 1.06, 95% CI 0.87 to 1.29).7

Peer Support: Two studies evaluated peer support as a modifying factor and reported that it
was not associated with depression.’®* One study in the United States reported that the
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prevalence of depression was similar when comparing those who had versus had not perceived
access to managerial support (OR 1.0, 95% CI 0.86 to 1.16) and coworker support (OR 0.9, 95%
CI 0.8 to 1.0).”° One study in Canada reported comparable prevalence of depression between
those used versus did not use structured peer support resources (11.0% vs. 10.9%, p-value not
reported).®’

Trauma Exposure: Six studies evaluated trauma exposure as a modifying factor and
reported that it was generally associated with depression.>!: 3% 36747981 Ope study in Canada
reported significant correlations between depression and workplace violence (zero-order
correlation 0.23, p < 0.001) and between depression and threat to life (zero-order correlation
0.24, p <0.001).% One study in South Korea reported that, compared with those who did not
experience verbal or physical abuse, those who did experience these traumas had a higher
likelihood of a CES-D score of 9 or more: prevalence ratio for verbal abuse 1.66 (95% CI 1.36 to
2.02) and for physical abuse 1.73 (95% CI 1.45 to 2.06).”” Similarly, a study in Taiwan reported
that those who experienced violence at work had a higher likelihood of depression than those
who had not (OR 1.42, 95% CI 0.87 to 2.33).8! The three other studies (1 each in Spain, Canada,
and Germany) did not report between-subgroup effect sizes but reported higher prevalence of
depression or higher severity of depressive symptoms among those who experienced trauma
(e.g., aggression at work, child abuse, aggressive behavior) than those who did not experience
trauma.>! 36 74

Shift Characteristics: One study in Taiwan evaluated number of hours worked per week as
a modifying factor and reported that more hours was associated with depression.®! Compared
with EMS personnel working fewer than 72 hours per week, those working 72 to 96 hours and
those working more than 96 hours were more likely to have DASS-21 scores of 14 or higher: OR
1.76 (95% CI 1.00 to 3.07) and OR 1.66 (95% CI 0.9 to 3.06), respectively.

Type of shift: Two studies evaluated type of shift as a modifying factor and reported that it
was not associated with depression.’® *" One study in the United States reported that night and
day shift workers had comparable likelihood of depression (OR 0.93, 95% CI 0.75 to 1.14). One
study in South Korea reported a comparable prevalence of depression among night and day shift
workers (29.0% vs. 21.1%, p=0.29).%°

Call Volumes: One study in the United States evaluated call volumes as a modifying factor
and reported that higher call volumes were associated with depression.?’ The prevalence of
depression (DASS-21 >9) among EMS clinicians with low, moderate, and high call volumes
were 5.47 percent, 8.11 percent, and 7.88 percent, respectively.

Downtime: One study in Canada evaluated having downtime as a modifying factor and
reported that EMS clinicians who had downtime had a lower mean CESD-10 score than those
who did not have downtime (6.9 vs. 8.9, p-value not reported).”

3.2.2.2 Anxiety

Overall, 39 studies reported on the prevalence or severity of anxiety. These studies included
35 conducted exclusively among EMS clinicians, two exclusively among telecommunicators,
and two among both EMS clinicians and telecommunicators. See Appendix D, Evidence Tables
D-47 through D-81 for details.

3.2.2.2.1 Key Points for Anxiety

e The evidence is insufficient regarding the prevalence and severity of anxiety among
telecommunicators.
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e Among prehospital EMS clinicians during routine practice, there is considerable variation
in the prevalence of any (2.9% to 26.1%), mild (2.5% to 5.4%), and moderate (2.7% to
27.1%) anxiety (low SoE).

e Among EMS clinicians in unspecified settings after critical mass incidents, the
prevalence of any anxiety varies considerably (16.1% to 79.7%) (low SoE).

e Among prehospital EMS clinicians, the mean levels of anxiety symptoms tend to be of
mild to moderate severity during routine practice (low SoE) and after critical mass
incidents (moderate SoE).

e No eligible studies reported on the incidence of anxiety among telecommunicators or
EMS clinicians.

e Modifying factors: Among EMS clinicians, being a certified paramedic and having more
trauma exposure may each be associated with higher anxiety, and access to and use of
peer support may be associated with lower anxiety.

3.2.2.2.2 Anxiety Among Telecommunicators

3.2.2.2.2.1 Anxiety Among Telecommunicators During Routine

Practice

Two cross-sectional studies reported anxiety prevalence data among telecommunicators
during routine practice. Blalock 2023 used the Generalized Anxiety Disorder-7 (GAD-7) and
reported that 26.6 percent, 14.8 percent, and 15.2 percent of telecommunicators in the United
States had mild anxiety, moderate anxiety, and severe anxiety, respectively (GAD-7
thresholds not specified).*® Kindermann 2020 used the GAD-2 and reported that, among
telecommunicators in Germany, the prevalence of any anxiety was 7 percent.*’

Two cross-sectional studies reported continuous data on anxiety: Carleton 2020 reported
that the mean GAD-7 score (0 to 21; higher is worse) was 5.32 (SD 4.81) among
telecommunicators in Canada,* and Kindermann 2020 reported that the mean GAD-2 score (0 to
6; higher is worse) was 0.75 (SD 1.27) among telecommunicators in Germany.*’ Carleton 2020
also reported that the mean panic disorder severity (using the Panic Disorder Severity Scale; 0
to 28; higher is worse) was 2.8 (SD 4.4).%

3.2.2.2.2.2 Anxiety Among Telecommunicators After Critical Mass

Incidents

Wagner 2023 reported that telecommunicators and EMS clinicians in the context of the
COVID-19 pandemic in Canada had comparable prevalence of any anxiety (p > 0.05,
prevalence not reported).’!

3.2.2.2.2.3 Modifying Factors for Anxiety Among Telecommunicators
Age: One study in Germany evaluated age as a modifying factor and reported that anxiety
levels among telecommunicators were not statistically significantly correlated with age

(Pearson’s correlation coefficient —0.07), sex (0.18), education level (—0.06), or work experience
(—0.07) (p > 0.05 for each).®
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3.2.2.2.3 Anxiety Among EMS Clinicians

Overall, 37 studies, published between 2005 and 2023, reported on the prevalence or severity
of anxiety among EMS clinicians. Most studies were cross-sectional, except for one prospective
cohort study conducted in Australia (Harris 2023).%*

Among the 37 studies, 27 were conducted among pre-hospital EMS clinicians, and one
among both pre-hospital and in-hospital EMS clinicians. Nine studies did not report on whether
the EMS clinicians were in pre-hospital or in-hospital settings. Fourteen (38%) of the 37 studies
were conducted after a critical mass incident (the aftermath of COVID-19); the rest were
conducted during routine practice.

Studies used a variety of instruments for measuring symptoms and a variety of thresholds for
defining presence/severity of anxiety. Populations within studies also varied, such as ambulance
personnel, EMTs, paramedics, and integrated firefighters and paramedics.

3.2.2.3.1 Anxiety Among Pre-Hospital EMS Clinicians

3.2.2.3.1.1 Anxiety Among Pre-Hospital EMS Clinicians During Routine

Practice

Seven studies (2 in Australia and 1 each in the United States, Canada, the United Kingdom,
Norway, and Spain), published between 2005 and 2023, reported estimates of the prevalence of
any anxiety, which ranged from 2.9 percent in Norway®’ to 26.1 percent in Australia®? (Figure
10). An eighth study (Wagner 2023) reported that EMS clinicians and telecommunicators in
Canada had comparable prevalence of anxiety (p > 0.05, effect size not reported).”!

Three studies reported on the prevalence of mild anxiety. The prevalence ranged from 2.5
percent in the United States?® to 5.4 percent in Australia®’ in the cross-sectional studies (Figure
10). The prevalence was higher in the Australian cohort study: increasing from 10.9 percent at
baseline to 12.9 percent at 6 months.>*

Four studies reported on the prevalence of moderate anxiety. The prevalence ranged from
2.7 percent in the United States®® to 27.1 percent in Canada °° in the cross-sectional studies. In
the cohort study in Australia, the prevalence of moderate anxiety was 3.0 percent at baseline and
3.2 percent at 6 months (Figure 10).3*
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Figure 10. Prevalence of anxiety among pre-hospital Emergency Medical Services clinicians
during routine practice

Author, year Study design Country Population Sample size
Any Anxiety
Bennett, 2005 Cross-sectional UK EMTs, paramedics 617 T
Bentley, 2013 Cross-sectional us EMTs 23451 =~
Bernaldo-De-Quiros, 2015 Cross-sectional Spain Physicians, nurses, and 441 =
emiergency care assistants
Khan, 2020 Cross-sectional Australia Paramedics 134
Kyron, 2022* Cross-sectional Australia Ambulance personnel 3473 po:
Price, 2022 Cross-sectional Canada firefighters, paramedics 215 b
Reid, 2022 Cross-sectional Norway Ambulance personnel 479 -
Mild Anxiety
Bentley, 2013 Cross-sectional us EMTs 23451 B
Courtney, 2013 Cross-sectional Australia Paramedics 150 e —t
Harris, 2023 (baseline) Cohort Australia Paramedics 101 e
Harris, 2023 (6 months) Cohort Australia Paramedics 93
Moderate Anxiety
Bentley, 2013 Cross-sectional us EMTs 23451 -
Courtney, 2013 Cross-sectional Australia Paramedics 150 —_—
Setlack, 2021 Cross-sectional Canada Paramedics 129
Harris, 2023 (baseline) Cohort Australia Paramedics 101 .
Harris, 2023 (6 months) Cohort Australia Paramedics 93 -
0 10 20 30 40
Prevalence of Anxiety (95% CI)

Abbreviations: CI = confidence interval; EMT = emergency medical technician; UK = United Kingdom; US = United States.
Color legend: blue = studies in the U.S.; red = studies in Canada; black = studies in other countries. The colors do not convey
unique information.

*Kyron 2022 data are for prevalence of anxiety diagnosis.

Nine studies reported continuous data for anxiety using four scales: GAD-7 (3 studies),
Anxiety Sensitivity Index-3 (ASI-3; 2 studies), Anxiety Subscale of the Depression Anxiety
Stress Scale (DASS-21; 2 studies), and Anxiety Subscale of the Hospital Anxiety and Depression
Scale (HADS; 2 studies) (Figure 11).
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Figure 11. Severity of anxiety among pre-hospital Emergency Medical Services clinicians during
routine practice

Author, year Study design Country Population Sample size
GAD-7 i i
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Abbreviations: ASI-3 = Anxiety Sensitivity Index-3; CI = confidence interval; DASS-21 = Depression, Anxiety, and Stress
Scale-21; EMS = Emergency Medical Services; GAD-7 = Generalized Anxiety Disorder-7; HADS = Hospital Anxiety and
Depression Scale; UK = United Kingdom; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in other countries; shades of grey refer
to severity of anxiety as indicated below each X-axis; shades of blue refer to likelihood of diagnosis as indicated below the X-
axis. The colors do not convey unique information.

Among the four studies that used the GAD-7 (0 to 21; higher is worse), three were cross-
sectional: Kshtriya 2020 reported a mean of 8.55 (SD 6.35) in the United States;*® Carleton 2020
reported a mean of 5.71 (SD 4.99) in Canada;* and Reid 2022 reported a median of 2
(interquartile range [IQR] 1 to 4) in Norway.* The fourth study, the cohort study (Harris 2023),
reported that the mean GAD-7 scores were comparable between baseline and 6-month followup
(mean difference 0.12, 95% CI —0.3 to 2.01) in Australia.>*

Mean ASI-3 scores (0 to 17; higher is worse) were 8.10 (SD 10.5) in one U.S. study (Stanley
2018)%2 and 16.90 (SD 13.4) in another U.S. study (Stanley 2017).%

Mean DASS-21 scores (0 to 42; higher is worse) were 6.51 (SD 7.3) in a Canadian study
(Setlack 2021)% and 5.28 (SD 6.97) in an Australian study (Courtney 2013).%”

Mean HADS scores (0 to 21; higher is worse) were 5.70 (SD 3.63) in a U.S. study (Straud
2018)% and 2.10 (SD 0.69) in a U.K. study (Hutchison 2021).5¢

One cross-sectional study (Carleton 2020) reported that the mean panic disorder severity
score (using the Panic Disorder Severity Scale; 0 to 28; higher is worse) among EMS clinicians
in Canada was 2.81 (SD 4.51).#
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3.2.2.3.1.2 Anxiety Among Pre-Hospital EMS Clinicians After Critical Mass

Incidents

One study in South Korea (Kim 2022) reported a 19.6 percent prevalence of any anxiety
among pre-hospital EMS clinicians in the aftermath of COVID-19.* One study in Germany,
Austria, and Switzerland (Duden 2023) reported a 17.1 percent prevalence of light anxiety, a 5.2
percent prevalence of medium anxiety, and a 0.5 percent prevalence of severe anxiety.”' One
study in Spain (Soto-Camara 2022) reported a considerably higher prevalence of severe or
extremely severe anxiety (39.4%)."

Four studies reported continuous data for anxiety using three instruments: DASS-21 (3
studies), GAD-7 (1 study), and HADS (1 study). Among the three studies that used the DASS-
21, mean scores ranged from 5.72 (standard error 0.25) in Germany in 2021% to 13.08 (SD 11.7)
in Spain in 2022 (Figure 12).”? The mean GAD-7 score was 8.28 (SD 5.75), and the mean HADS
score was 8.88 (SD 3.39) in Poland in 2022.%

Figure 12. Severity of anxiety among pre-hospital Emergency Medical Services clinicians after
critical mass incidents

Author, year Study design Country Population Sample size

DASS-21"

Mockel, 2021 Cross-sectional Germany EMS 695 -

Olschowka, 2021 Cross-sectional Germany Paramedic 786 -

Soto-Camara, 2022 Cross-sectional Spain EMTs, doctors, 1710 -
and nurses

0 7 14

Mean Anxiety Scores (95% Cl)

Abbreviations: CI = confidence interval; DASS-21 = Depression, Anxiety, and Stress Scale-21; EMS = Emergency Medical
Services; EMT = emergency medical technician.
*DASS-21 thresholds: 0 to 7 normal; 8 to 9 mild; 10 to 14 moderate; 15 to 19 severe; 20 to 42 extremely severe.

3.2.2.3.2 Anxiety Among Pre-Hospital and In-Hospital EMS Clinicians

3.2.2.3.2.1 Anxiety Among Pre-Hospital and In-Hospital EMS Clinicians

During Routine Practice
No eligible studies were identified.

3.2.2.3.2.2 Anxiety Among Pre-Hospital and In-Hospital EMS Clinicians
After Critical Mass Incidents

One cross-sectional study in Australia (McGuiness 2022) reported categorical and continuous
data using the GAD-7 in a population of both pre-hospital and in-hospital EMS clinicians in the
aftermath of COVID-19.7* The prevalence of moderate-to-severe anxiety was 16.7 percent, and
the mean anxiety score was 5.1 (SD 4.6).
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3.2.2.3.3 Anxiety Among EMS Clinicians in Unspecified Settings

3.2.2.3.3.1 Anxiety Among EMS Clinicians in Unspecified Settings During

Routine Practice

One cross-sectional study in Canada (Mausz 2021) used the GAD-7 and reported that the
prevalence of any anxiety was 14.8 percent among EMS clinicians (setting unspecified) during
routine practice.®!

Two studies reported continuous data for anxiety using two instruments: GAD-7 and the
State-Trait Anxiety Inventory-Short Form (STAI-SF). Mausz 2021 (in Canada) reported a mean
GAD-7 score of 4.46 (SD 4.76).%! Khan 2020-b reported mean STAI-S scores (20 to 80; higher
is worse) of 44.1 (SD 18.5) and 38.9 (SD 12.7) among paramedics in Australia and Saudi Arabia,
respectively.®*

3.2.2.3.3.2 Anxiety Among EMS Clinicians in Unspecified Settings After

Critical Mass Incidents

Three cross-sectional studies, two in the United States and one in Germany, reported on the
prevalence of any anxiety among EMS clinicians during the COVID-19 pandemic (Figure
13).77:9%-96 Prevalence estimates ranged from 16.1 percent in Germany®” to 79.7 percent in the
United States.”’

Figure 13. Prevalence of any anxiety among Emergency Medical Services clinicians in unspecified
settings after critical mass incidents

Author, year Study design Country Population Sample size

Any Anxiety

Dreher, 2021 Crass-sectional Germany EMS 1537 -

Hendrickson, 2022 Cross-sectional us EMS 79 —
Lebeaut, 2023 Cross-sectional us EMS 129 ———

0 50 100

Prevalence of Anxiety (95% Cl)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; US = United States.
Color legend: blue = studies in the U.S.; black = studies in countries other than the U.S. or Canada. The colors do not convey
unique information.

Three studies reported continuous data for anxiety using two instruments: GAD-7 (2
studies) and DASS-21 (1 study). Mean GAD-7 scores were 9.7 (SD 6.2) in a U.S. study

(Hendrickson 2022)"” and 2.8 (95% CI 2.4 to 3.3) in a German study (Skoda 2020).”> A study in
Taiwan (Cheng 2022) reported a mean DASS-21 score of 9.5 (SD 12).8!

3.2.2.3.4 Modifying Factors for Anxiety Among EMS Clinicians
Age: Three studies evaluated age as a modifying factor and reported inconsistent results.

One study in Taiwan reported that DASS-21 scores increased with age and, compared with EMS

clinicians who were 20 to 30 years of age, those who were 31 to 40 and more than 40 years of

81-83
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age were more likely to have DASS-21 scores of at least 10: OR 1.77 (95% CI 1.01 to 3.10) and
2.00 (95% CI 0.93 to 4.28), respectively.®! However, in two Polish studies, age was not
associated with anxiety %> %

Sex: Four studies evaluated sex as a modifying factor and reported inconsistent results.
85.97 In three studies (1 each in Canada, Norway, and Taiwan), although no between-subgroup
effect sizes were reported, female participants had higher anxiety levels than male participants.®!:
84.97 However, in one study in the United Kingdom anxiety levels were comparable between the
sexes.®

Sexual Minority Status: One study in the United States evaluated sexual minority status as a
modifying factor.?” Sexual minority status was not associated with anxiety GAD-7 scores (mean
difference 1.04, 95% CI —1.56 to 2.57).

Race: One study in the United States evaluated race as a modifying factor.?’ Although no
between-subgroup effect sizes were reported, belonging to minority groups was not associated
with prevalence of anxiety.

Education: Four studies evaluated education as a modifying factor and reported inconsistent
results.?% 61-81.88 One study in the United States reported that education was inversely associated
with both state anxiety (Pearson correlation coefficient —0.27, p=0.001) and trait anxiety
(Pearson correlation coefficient —0.21, p=0.014).38 However, in three studies (1 in the United
States,?® 1 in Canada,®! and 1 in Taiwan®!), education was not associated with anxiety.

Certification: One study in the United States evaluated certification as a modifying factor.?
Certified paramedics were more likely than EMTs with basic certification to have DASS-21
scores of at least 7 (adjusted odds ratio 1.15, 95% CI 1.08 to 1.22).

Experience: Three studies evaluated experience as a modifying factor and reported
inconsistent results.? 8- 3% In one study in Poland, Pearson correlation coefficients between
experience and HADS and GAD-7 scores were —0.18 and —0.25, respectively, suggesting lower
anxiety with greater experience.®* However, in two studies (1 in the United States®® and 1 in
Taiwan®') experience was not associated with anxiety.

Peer Support: One study in Norway evaluated peer support as a modifying factor.>
Although no between-subgroup effect sizes were reported, those with access to peer support had
lower prevalence of anxiety than those without access. Similarly, those who used peer support
had a somewhat lower prevalence of anxiety than those who did not use it.>

Role: One study in the United Kingdom evaluated role as a modifying factor.®> Although no
between-subgroup effect sizes were reported, EMTs and paramedics had comparable HADS
scores.

Shift Characteristics: One study in Taiwan evaluated hours worked per week as a
modifying factor.?! Although no between-subgroup effect sizes were reported, those working up
to 72 hours/week, 73 to 96 hours/week, and more than 96 hours/week had comparable HADS
scores.

Trauma exposure: Four studies evaluated trauma exposure as a modifying factor and
reported that it was generally associated with greater anxiety.>!> > %17 In one study, in Taiwan,
those who experienced violence at work were more likely to have anxiety (OR 1.57, 95% CI
0.96 to 2.55).8! In a Canadian study, anxiety correlated with workplace violence (Pearson
correlation coefficient 0.32, p < 0.01) and past-year threat to life or injury (coefficient 0.30, p <
0.01).> Although no between-subgroup effect sizes were reported, those who experienced
violence at work, in Taiwan,®! or verbal violence or verbal and physical violence, in Spain,*!
experienced high anxiety scores. One study, in Germany, reported that correlations between

81, 84,
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exposure to aggression/violence and anxiety were either not relevant (defined as rho <0.1) or
small (rho 0.1 to 0.29) for each of the examined factors: verbal aggression/threats, aggressive
behavior (humiliating/provocative/destructive), and physical violence (mild/severe).”*

3.2.2.3 Posttraumatic Stress Disorder

Sixty studies reported on the prevalence or severity of posttraumatic stress order (PTSD). Of
the 60 studies, 10 studies were exclusively among telecommunicators, 47 studies were
exclusively among EMS clinicians, and three studies among both telecommunicators and EMS
clinicians. See Appendix D, Evidence Tables D-82 through D-120 for details.

3.2.2.3.1 Key Points for Posttraumatic Stress Disorder

e Among telecommunicators during routine practice, there is considerable variation in the
prevalence of any (3.5% to 74.6%) and severe (17.6% to 69.6%) PTSD (low SoE).

e No eligible studies reported on PTSD among telecommunicators after critical mass
incidents.

e Among EMS clinicians during routine practice, there is considerable variation in the
prevalence of any (1.3% to 44.4%) and severe (9.7% to 30%) PTSD (low SoE).
Similarly, among EMS clinicians after critical mass incidents, there is considerable
variation in the prevalence of any (1.3% to 36%) and severe (8.6%) PTSD (low SoE).

e Among telecommunicators during routine practice and among EMS clinicians during
routine practice and after critical mass incidents, the evidence regarding the severity of
PTSD is insufficient.

e No eligible studies reported on the incidence of PTSD among telecommunicators or EMS
clinicians.

e Modifying factors: Among telecommunicators, having more trauma exposure may be
associated with PTSD. Among EMS clinicians, having more trauma exposure, not having
psychological help, and working more hours per week may be associated with PTSD.

3.2.2.3.2 Posttraumatic Stress Disorder Among Telecommunicators

3.2.2.3.2.1 Posttraumatic Stress Disorder Among Telecommunicators

During Routine Practice

Seven cross-sectional studies (6 in the United States and 1 in Germany), published between
2012 and 2023, reported on PTSD or posttraumatic stress syndrome (PTSS) prevalence among
telecommunicators during routine practice.*>**% 819 Among the six studies that reported on
PTSD, four studies used variations of the PTSD Checklist: the PTSD Checklist for Diagnostic
and Statistical Manual for Mental Disorders-5 (PCL-5; 2 studies),*®°® the PTSD Checklist-
Civilian Version (PCL-C; 2 studies),*’- 1% the Primary Care PTSD Screen for DSM-5 (PC-
PTSD-5; 1 study),* and the Posttraumatic Stress Diagnostic Scale (PDS; 1 study).*® The study
that reported on the prevalence of PTSS used the Impact of Event Scale-Revised (IES-R).”

Six studies reported on the prevalence of any PTSD (Figure 14). Blalock 2023 and Johnston
2022-a used a PCL-5 threshold of 30 or more and reported the U.S. prevalence as 29.3 percent*®
and 74.6 percent,”® respectively. Lilly 2015 and Steinkopf 2018 used a PCL-C threshold of 44
and reported the U.S. prevalence as 24.6 percent*’ and 13.3 percent,'"! respectively. Pierce 2012
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used a PDS threshold of 28 and reported a U.S. prevalence of 3.5 percent.*® Kindermann 2020
used a PC-PTSD threshold of 3 and reported a prevalence of 11.3 percent in Germany.*®

Figure 14. Prevalence of posttraumatic stress disorder among telecommunicators during routine
practice

Author, year Study design Country Population Tool Sample size
Any PTSD
Johnston, 2022-a Cross-sectional us Telecommunicators PCL-5 138 o3
Blalock, 2023 Cross-sectional us Telecommunicators PCL-5 742 -
Lilly, 2015 Cross-sectional us Telecommunicators PCL-C 800 -
Steinkopf, 2018 Cross-sectional us Telecommunicators PCL-C 90 b
Kindermann, 2020 Cross-sectional ~ Germany ~ Cmergency caltakers  pe prgp s 71 ——

and dispatchers
Pierce, 2012 Cross-sectional us Telecommunicators PDS 171 -
Severe PTSD
Johnston, 2022-a Cross-sectional us Telecommunicators PCL-5 138 i
Lilly, 2015 Cross-sectional us Telecommunicators PCL-C 800 -

0 50 100

Prevalence of PTSD (95% CI)

Abbreviations: CI = confidence interval; PCL-5 = PTSD Checklist for Diagnostic and Statistical Manual for Mental Disorders-
5; PCL-C = PTSD Checklist-Civilian Version; PC-PTSD-5 = Primary Care PTSD Screen for DSM-5; PDS = Posttraumatic
Stress Diagnostic Scale; PTSD = posttraumatic stress disorder, US = United States.

Color legend: blue = studies in the United States; black = studies in other countries. The colors do not convey unique
information.

Two studies reported on the prevalence of severe PTSD (Figure 14). Johnston 2022-a used a
PCL-5 threshold of 50 and reported a U.S. prevalence of 69.6 percent.”® Lilly 2015 used a PCL-
C threshold of 50 and reported a U.S. prevalence of 17.6 percent.*’

One study reported on the prevalence of any PTSS. Dillard 2019 reported that in the United
States, based on the IES-R subscales, 6.8 percent, 1.9 percent, and 3.9 percent of
telecommunicators had severe intrusion, avoidance, and hyperarousal, respectively.”

Eight cross-sectional studies (5 in the United States, 1 in Germany, 1 in Poland, and 1 in
Australia), published between 2012 and 2022, reported PTSD mean scores among
telecommunicators during routine practice (Figure 15).4%47-48. 98,100,102, 103 Among these studies,
two used the PCL-5, two used the PCL-C, one used the PDS, one used the PC-PTSD-5, and two
used the IES-R. None of these instruments allowed gradations of severity of PTSD.
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Figure 15. Severity of posttraumatic stress disorder among telecommunicators during routine
practice

Author, year Study design Country Population Sample size
PCL-5 s
Marks, 2018 Cross-sectional us Telecommunicators 114 == E
[
Johnston, 2022-a Cross-sectional us Telecommunicators 138 |
0 33 80
PCL.C No PTSD Probable PTSD
Lilly, 2015 Cross-sectional us Telecommunicators 800 -+ E
Steinkopf, 2018 Cross-sectional us Telecommunicators 90 i
1 0 85
No PTSD PTSD
PC-PTSD-5
9 Emergency call-takers 1 ! 1
Kindermann, 2020 Cross-sectional Germany and dispatchers 7 E A~ E E
0 4 5
No PTSD PTSD
PDS
Pierce, 2012 Cross-sectional us Telecommunicators 171 i . i i
i i 1
28 96
No PTSD PTSD
IESR
Shakespeare-Finch, 2015  Cross-sectional Australia Ewrggirgaelndfgpatchers 44 E e 3 i
Woiciechowska, 2021 Cross-sectional Poland En‘wlergency 66 i i i !
call operators 5 = 88
No PTSD Potential PTSD symptoms
Mean PTSD Scores (95% CI)

Abbreviations: CI = confidence interval; IES-R = Impact of Event Scale—Revised; PCL-5 = PTSD Checklist for Diagnostic and
Statistical Manual for Mental Disorders-5; PCL-C = PTSD Checklist-Civilian Version; PC-PTSD-5 = Primary Care PTSD
Screen for DSM-5; PDS = Posttraumatic Stress Diagnostic Scale; PTSD = posttraumatic stress disorder, US = United States.
Color legend: blue = studies in the United States; black = studies in other countries; shades of blue refer to severity of PTSD as
indicated below each X-axis. The colors do not convey unique information.

Johnston 2022-a and Marks 2018 used the PCL-5 (0 to 80; higher is worse) and reported
means of 42.5 (SD 15.2)*® and 15.04 (SD 13.62),'* respectively, in the United States. Lilly 2015
and Steinkopf 2018 used the PCL-C (17 to 85; higher is worse) and reported means of 34.36 (SD
14.73)* and 29.47 (SD 11.64),'% respectively, in the United States. Pierce 2012 used the PDS (0
to 96; higher is worse) and reported a mean of 7.07 (SD 8.13) in the United States.*® Kindermann
2020 used the PC-PTSD-5 (0 to 5; higher is worse) and reported a mean of 0.38 (SD 1.13) in
Germany.®

Wojciechowska 2021 reported separate scores for subscales of the IES-R in Poland: intrusion
(0 to 28; higher is worse) mean 5.06 (SD 3.93), avoidance (0 to 32; higher is worse) mean 8.21
(SD 6.27), and hyperarousal (0 to 28; higher is worse) mean 6.42 (SD 4.72).!92 Shakespeare-
Finch 2015 selectively enrolled telecommunicators who previously experienced trauma in
Australia. The authors used the IES-R and reported mean scores overall (17.44, SD 18.05) and
separately for subscale scores: intrusion 7.37 (SD 8.16), avoidance 6.19 (SD 6.12), and
hyperarousal 3.88 (SD 5.59).104

3.2.2.3.2.2 Posttraumatic Stress Disorder Among Telecommunicators

After Critical Mass Incidents
No eligible studies were identified.
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3.2.2.3.2.3 Modifying Factors for Posttraumatic Stress Disorder

Among Telecommunicators

Sex: Two studies evaluated sex as a modifying factor and reported inconsistent results. One
study in the United States used the reported that mean PCL-C scores comparable between those
of male sex and those of female sex (29.64 vs. 28.1, p-value not reported).!°* However, a study
in Germany reported a higher prevalence of PTSD (PC-PTSD-5 >3) among those of female sex
than those of male sex (30% vs. 8.2%, p-value not reported).*’

Experience: One study in the United States evaluated years of experience as a modifying
factor and reported that it was not associated with PCL-C scores (correlation coefficient 0.07, p-
value not reported).*’

Trauma Exposure: One study evaluated trauma exposure as a modifying factor and reported
that higher PCL-C scores were associated with trauma history (correlation coefficient 0.28; p <
0.001) and childhood trauma exposure (t-test statistic: —5.01, p < 0.001).4

3.2.2.3.3 Posttraumatic Stress Disorder Among EMS Clinicians

Forty-eight studies (45 cross-sectional studies and 3 cohort studies) reported on the
prevalence or severity of PTSD among EMS clinicians. Forty studies were conducted routine
practice, and eight studies were conducted after critical mass incidents.

3.2.2.3.3.1 Posttraumatic Stress Disorder Among EMS Clinicians

During Routine Practice
Twenty-eight studies, published between 2001 and 2022, reported on the prevalence of PTSD
among EMS clinicians during routine practice.
Twenty-seven studies reported on the prevalence of any PTSD using a range of instruments
and thresholds (Figure 16):
e PTSD Checklist and its variations (12 studies)

o PCL-5 (9 studies): Six of the nine studies (3 in the United States,** ! 3 in Canada,*> ®!"
81 in Ireland, 1 in Australia, and 1 in New Zealand.!®) used a threshold of 33 and
reported prevalence that ranged from 5.5 to 35 percent. Morrison 2015 used two
thresholds in the United States: 25 percent when using a threshold of 40 and 16 percent
when using a threshold of 44.!%7 Gallagher 2009 also used a threshold of 44 and reported
a 44.4 percent prevalence specifically among EMS clinicians in Ireland who had
experienced a critical incident in the past year.!”® Kyron 2022 did not report the
threshold used but reported an 8.2 percent prevalence in Australia.>?

o PCL-C (1 study): Mishra 2010 reported a 4 percent prevalence of PTSD (defined as
exposure to trauma, >1 re-experiencing item, >3 avoidant items, >2 hyperarousal items,
and impairment on PCL-C) in the United States.'”

o PTSD Checklist-Military Version (PCL-M) (1 study): Donnelly 2020 used a threshold
of 50 and reported a prevalence of 14.5 percent in Canada.''”

o Primary Care PTSD (PC-PTSD; 1 study): Luftman 2017 used the PC-PTSD and
reported a prevalence of 32 percent in the United States.!!!

e [IES and its variations (7 studies)

o IES (1 study): Alexander 2001 reported a 30 percent prevalence in the United Kingdom

(threshold not reported).!!?
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o IES-R (5 studies): Five studies (2 in Poland'!*!'* and 1 each in Canada,>® the United
Kingdom,'"® and Germany!'¢) reported prevalence that ranged from 8.3 to 40 percent.

o IES-15 (1 study): Jonsson 2003 used a threshold of 26 and reported a 13.3 percent
prevalence in Sweden.!!”

e PDS (2 studies): Bennett 2005 reported a 22 percent prevalence in the United Kingdom,*®
and Streb 2014 reported a 4.3 percent prevalence in Switzerland.''® Neither study reported
the threshold used to define PTSD.

e Posttraumatic Symptoms Scale (PTSS-10) (2 studies): Jonsson 2003 used a threshold of 5
and reported a 12.1 percent prevalence among EMS clinicians in Sweden who had
experienced a traumatic event.!'” Reid 2022 used a threshold of 35 for the total score and
reported a PTSD prevalence of 5 percent in Norway.>

o Pittsburgh Sleep Quality Index-Addendum (PSQI-A) (1 study): Khan 2020-b used a
threshold of 3 and reported a 15.7 percent prevalence in Australia.®?

e Global Assessment of Posttraumatic Stress (GAPS) (1 study): Bernaldo-De-Quiros 2015
reported a 2.2 percent prevalence in Spain (threshold not reported).>!

e Short Screening Scale for Diagnostic and Statistical Manual-IV PTSD (DSM-IV-PTSD) (1
study): Eiche 2019 used a threshold of 4 and reported a 1.3 percent prevalence in
Germany.'"

e Diagnosis of PTSD (1 study): Kyron 2022 reported an 8.9 percent prevalence of current
PTSD and 12.4 percent prevalence of lifetime PTSD in Australia.>?

e Measurement instrument not reported (2 studies): Wild 2016 reported an 8.3 percent
prevalence in the United Kingdom,'?* and Conning 2021 reported a 25.4 percent prevalence
in the United Arab Emirates.!?!

Two studies reported on the prevalence of severe PTSD (Figure 16). Alexander 2001 used
the IES (threshold not reported) and reported a 30 percent prevalence in the United Kingdom.!!?
Jonsson 2003 used the IES-15 threshold of 31 and reported a 9.7 percent prevalence in
Sweden.'!’
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Figure 16. Prevalence of posttraumatic stress disorder among Emergency Medical Services
clinicians during routine practice

Author, year Study design Country Population Tool Sample size
Any PTSD
Eiche, 2019 Cross-sectional Germany EMS DSMAV-PTSD 75 e
Bemaldo-De-Quiros. 2015 Cross-sectional Spain Physicians, nurses, and GAPS 358 -
emergency care assistants
: Paramedics and -
Alexander, 2001 Cross-sectional UK ambulance technicians IES 90 —t
Jonssen, 2003 Cross-gectional Sweden EMS IES-15 362 -
Halpem, 2011 Cross-sectional Canada Ambulance workers IES-R 228 _—
Rybojad, 2016 Cross-sectional Poland Paramedic IES-R 100 ———
Kohler, 2018 Cross-sectional Germany EMS IESR 131 —t—
Kucmin, 2018 Cross-sectional Poland Paramedics IES-R 159 ——
Davis, 2019 Cross-sectional UK Ambulance clinicians IES-R 508 -
Wild, 2016 Cohort UK Paramedic students Mot reported 386 -
Conning. 2021 Cross-gectional UAE Ambulance personnel Mot reported 496 —-—
Gallagher, 2009 Cross-sectional Ireland EMT/C PCL-5 27 —_——
Stanley, 2018 Cross-sectional us EMS PCL-5 660 -
Bailey. 2019 Cross-sectional us EMS PCL-5 437 ——
Surgenor, 2020 Cross-sectional New Zealand EMS PCL-5 579 -
Mausz, 2021 Cross-sectional Canada Paramedics PCL-5 589 -
Setlack, 2021 Cross-sectional Canada Paramedics PCL-5 129 ——
Price, 2022 Cross-sectional Canada EMS PCL-5 215 -
Mishra , 2010 Cross-sectional us EMS PCL-C 101 o
Donnelly, 2020 Cross-sectional Canada Paramedics PCL-M 7 -
Bennett, 2005 Cross-sectional UK EMTs and Paramedics PDS 617 -
Streb, 2014 Cross-sectional Switzerland, Paramedics PDS 657 -
Liechtenstein
Khan , 2020 Cross-sectional Australia Paramedics PSQl-A 134 ——
Jonsson, 2003 Cross-sectional Sweden EMS PTSS-10 360 -
Reid, 2022 Cross-sectional Nonway Ambulance personnel PTSS-10 479 -
Severe PTSD
Alexander, 2001 Cross-sectional UK Paramedics and _ IES 90 e —
ambulance technicians
Jonsson, 2003 Cross-sectional Sweden EMS IES-15 360 -
0 35 70
Prevalence of PTSD (95% CI)

Abbreviations: CI = confidence interval; DSM-IV-PTSD = Short Screening Scale for Diagnostic and Statistical Manual-IV
PTSD; EMS = Emergency Medical Services; GAPS = Global Assessment of Posttraumatic Stress; IES = Impact of Event Scale;
IES-R = Impact of Event Scale—Revised; PCL-5 = PTSD Checklist for Diagnostic and Statistical Manual for Mental Disorders-5;
PCL-C = PTSD Checklist-Civilian Version; PCL-M = PTSD Checklist-Military Version; PDS = Posttraumatic Stress Diagnostic
Scale; PSQI-A = Pittsburgh Sleep Quality Index-Addendum; PTSD = posttraumatic stress disorder; PTSS-10 = Posttraumatic
Symptoms Scale; UAE = United Arab Emirates; UK= United Kingdom; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in other countries. The colors do not
convey unique information.

Twenty-six studies, published between 2003 and 2022, reported PTSD mean scores based
on a range of instruments among EMS clinicians during routine practice. PTSD Checklist and its
variations are depicted in Figure 17, and the other instruments are depicted in Figure 18. None of
these instruments allowed gradations of severity of PTSD.

e PTSD Checklist and its variations (15 studies)

o PCL-5 (0 to 80; higher is worse) (11 studies): Eleven studies (4 in the United States,*® ¢
105,107 3 i Canada,** 3> 6! and 1 each in Germany,’’ Australia,?, Ireland,'® and New
Zealand>?®) reported means that ranged from 9.83 (SD 9.75) in Germany”’ to 402.89 (SD
16.50) in Ireland.'® The estimate from Ireland was specifically among EMS clinicians
who had experienced a critical incident in the past year.!%®

o PCL-C (17 to 85; higher is worse) (2 studies): Cowan 2013 and Straud 201 reported
similar means of 27.1 (SD 9.8)'?? and 26.17 (SD 9.47),% respectively, in the United
States.

o PTSD Checklist-Military Version (PCL-M) (17 to 85; higher is worse) (2 studies):
Donnelly 2020 reported a mean of 34.1 (SD 14.6) in Canada.''® Donnelly 2012 reported
a mean of 29.67 (SD 11.23) in the United States.'?*

o PC-PTSD (0 to 16; higher is worse) (1 study): Edward 2017 used their own version of
the Primary Care PTSD Screen (PC-PTSD) and reported a mean of 6.21 (SD not
reported).'?*
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o PCL Version Unspecified (17 to 85; higher is worse) (1 study): One study reported a
mean of 30.5 (SD 11.3) in Canada.'?®

IES and its variations (8 studies)

o IES (0 to 75; higher is worse) (4 studies): Alexander 2001 reported a mean of 15.5 (SD
15.7) specifically among EMS clinicians in the United Kingdom who had experienced a
personally disturbing incident in the past 6 months.!!? Jonsson 2003 reported a mean of
12.25 (SD 11.14) in Sweden.!'!” Brough 2004 reported mean intrusion and avoidance
scores of 15 (SD 4.6) and 8 (SD 3.3), respectively, in New Zealand.!?® van der Ploeg
2003, which was a 6-month cohort study among EMS clinicians in The Netherlands,
reported comparable baseline and 6-month data for PTSD overall scores (means 10.1
and 11.8) as well as for intrusion (means 6.5 and 7.4) and avoidance scores (means 3.5
and 4.4).'%’

o IES-R (0 to 88: higher is worse) (4 studies): Four studies (1 each in Canada,®
Germany,''® Poland,''* and Ireland'%) reported data that ranged from a median of 0.7
(IQR 0.3 to 10) in Canada® to 31.33 (SD 22.02) in Ireland.!’® The estimate from Ireland
was specifically among EMS clinicians who had experienced a critical incident in the
past year.'%®

PTSS (2 studies that used their own versions of the PTSS; higher is worse): Jonsson 2003

used a version that ranged from 0 to 10 and reported a mean of 0.91 (SD 1.82) in Sweden.'!”

Reid 2022 used a version that ranged from 1 to 70 and reported a median of 14 (IQR 11 to

20) in Norway.>

International Trauma Questionnaire (ITQ) (0 to 72; higher is worse) (1 study): Pihl-

Thingvad 2022 reported a mean of 3.9 (SD 4.7) in Denmark.!?8
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Figure 17. Severity of posttraumatic stress disorder (based on the Posttraumatic Stress Disorder
Checklist and its variations) among Emergency Medical Services clinicians during routine
practice

Author, year Study design Country Population Sample size
PCL-5
Gallagher, 2009 Cross-sectional Ireland EMT/C 27 —_—
Morrison, 2015 Cross-sectional us EMS 268 -
Firefighter-EMS
Stanley, 2017 Cross-sectional us workers 254 -
Gartner, 2018 Cross-sectional Germany EMS 103 -
Bailey, 2019 Cross-sectional us EMS 437 -
Carleton, 2020 Cross-sectional Canada Paramedics 6e7 -
Kshtriya, 2020 Cross-sectional us EMS 895 -
Mausz, 2021 Cross-sectional Canada Paramedics 589 -
Setlack, 2021 Cross-sectional Canada Paramedics 120 —
Kyron, 2022 Cross-sectional Australia Ambulance 3473 -
personnel
Reti, 2022 Cross-sectional New Ambulance 125 -
Zealand workers
0 33 80
No PTSD Probable PTSD
PCL-C 1 1 1
1 I 1
Cowan, 2013 Cross-sectional us EMS 140 : - : :
] I '
Straud, 2018 Cross-sectional us Finenighler 125 | - [ ]
Paramedics ! | )
| 1 il
I T 1
17 50 85
PCL-M No PTSD PTSD
' '
Donnelly, 2012 Cross-sectional us EMS 1585 i - i
Donnelly, 2020 Cross-sectional Canada Paramedics "7 i - E
I i
17 50 a5
PC-PTSD No PTSD PTSD
i -
Edwards, 2017 Cross-sectional us EMS 647 y
i
I
0 16
PCL (Not specified)
|
Donnelly, 2016 Cross-sectional Canada EMS 145 s -
1
1'7 85
Mean PTSD Scores (95% CI)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; EMT/C = emergency medical technicians and
emergency medical controllers; PCL = PTSD Checklist; PCL-5 = PTSD Checklist for Diagnostic and Statistical Manual for
Mental Disorders-5; PCL-C = PTSD Checklist-Civilian Version; PCL-M = PTSD Checklist-Military Version; PC-PTSD =
Primary Care PTSD Screen; PTSD = posttraumatic stress disorder, US = United States.

Color legend: blue = studies in the United States; black = studies in other countries; shades of blue refer to severity of PTSD as
indicated below each X-axis. The colors do not convey unique information.
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Figure 18. Severity of posttraumatic stress disorder (based on instruments other than the
Posttraumatic Stress Disorder Checklist) among Emergency Medical Services clinicians during
routine practice

Author, year Study design Country Population Sample size
IES
Alexander, 2001 Cross-sectional UK Paramedics and % - i
ambulance technicians '
i
Jonsson, 2003 Cross-sectional Sweden EMS 362 - E
i
van der Ploeg, 2003  Cohort N I 221 - ;'
i
U
[¢] 30 75
No PTSD PTSD
IES (Intrusion)
Brough, 2004 Cross-sectional New Ambulance officers. 224 -
Zealand
0 35
IES (Avoidance)
Brough, 2004 Cross-sectional New Ambulance officers 224 -
Zealand
IES-R o 40
Gallagher, 2009 Cross-sectional Ireland EMTIC 27 -
Rybojad, 2016 Cross-sectional Poland Paramedic 100 -
Kohler, 2018 Cross-sectional Germany EMS 131 —
0 33 88
No PTSD PTSD
PTSS
i |
Jonsson, 2003 Cross-sectional Sweden EMS 362 - i '
1 H
T 1
10 35 70
No PTSD PTSD
ITQ
i
H H H
Pihl-Thingvad, 2022  Cross-sectional Denmark EMS 379 ! - ! !
i i i
H
I T 1
0 10 72
No PTSD PTSD
Mean PTSD Scores (95% CI)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; EMT/C = emergency medical technicians and
emergency medical controllers; IES = Impact of Event Scale; IES-R = Impact of Event Scale—Revised; ITQ = International
Trauma Questionnaire; PTSD = posttraumatic stress disorder; PTSS = Posttraumatic Symptoms Scale; UK = United Kingdom.
Color legend: black = studies in countries other than the United States or Canada; shades of blue refer to severity of PTSD as
indicated below each X-axis. The colors do not convey unique information.

3.2.2.3.3.2 Posttraumatic Stress Disorder Among EMS Clinicians After

Critical Mass Incidents
Eight studies, published between 2007 and 2022, were conducted in the context of critical
mass incidents: three cross-sectional studies in the United States after the September 11, 2001,
attacks,'?%13! four cross-sectional studies in the aftermath of the COVID-19 pandemic in the
United States, Spain, Australia, and South Korea,*> > 77132 and one cohort study after an
earthquake in Taiwan.!*3
Eight studies reported on the prevalence of any/moderate PTSD using a range of
instruments and thresholds (Figure 19):
e PTSD Checklist and its variations (6 studies)
o PCL-5 (2 studies): Hendrickson 2022 used a threshold of 31 and reported a 36 percent
prevalence during the COVID-19 pandemic in the United States.”” Ma 2020 defined
PTSD as a serious condition in all three PTSD symptoms (re-experiencing, avoidance,
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and hyperarousal) and reported a 1.3 percent prevalence after the 2016 earthquake in
Taiwan.!*3
o PCL-C (3 studies): All three studies were conducted to evaluate the impact of the
September 11, 2001, attacks in the United States and used a threshold of 44 to defined
PTSD. Webber 2011 and Perrin 2017 reported prevalence of 6.5 percent and 14.1
percent, respectively.!? 13! Yip 2016 reported the 2012/2013 prevalence stratified by
EMS clinicians’ time of arrival at the World Trade Center. The prevalence was 13.8
percent among those who arrived the morning of September 11, 8.3 percent among those
who arrived the afternoon of September 11, 8.8 percent among those who arrived on
September 12, 4.1 percent among those who arrived between September 13 and 24, 5.2
percent among those who arrived on September 25 or later, and 2.4 percent among EMS
clinicians who never worked at the World Trade Center in the aftermath of September
11,2001.13¢
o PC-PTSD-5 (1 study): Kim 2022 defined moderate PTSD as a PC-PTSD-5 score of 2
and reported a 5.8 percent prevalence during the COVID-19 pandemic in South Korea.*
e [ES-6 (1 study): McGuinness 2022 used a threshold of 9 and reported a 25.4 percent
prevalence during the COVID-19 pandemic in Australia.”
e Davidson Trauma Scale-8 (DTS-8) (1 study): Martinez-Caballero 2021 used a threshold of
12 and reported a 34.2 percent prevalence during the COVID-19 pandemic in Spain.'3?

One study reported on the prevalence of severe PTSD (Figure 19). Kim 2022 used a PC-
PTSD-5 threshold of 3 and reported an 8.6 percent prevalence during the COVID-19 pandemic
in South Korea.*”

Figure 19. Prevalence of posttraumatic stress disorder among Emergency Medical Services
clinicians after critical mass incidents

Author, year Study design Country Population Tool Sample size
Any/Moderate PTSD
Ma, 2020 Cohort Taiwan EMT PCL-5 447 >
Hendrickson, 2022 Cross-sectional us EMS PCL-5 86 _
EMS, medical, or
Perrin, 2007 Cross-sectional us disaster personnel PCL-C 1741 -
Webber, 2011 Cross-sectional us EMS PCL-C 1228 -
Yip, 2016 Cross-sectional us EMS PCL-C 376 -
i Paramedics
Kim, 2022 Cross-sectional South Korea and EMTs PC-PTSD-5 326 -
McGuinness, 2022 Cross-sectional Auslralia Paramedics IES-6 126 —_—
Martinez-Caballero, 2021 Cross-sectional Spain EMS DTS-8 317 —
Severe PTSD
Kim, 2022 Cross-sectional South Korea  Paramedics PC-PTSD-5 326 —

and EMTs

0 25 50

Prevalence of PTSD (95% Cl)

Abbreviations: CI = confidence interval; DTS-8 = Davidson Trauma Scale-8; EMS = Emergency Medical Services; EMT =
emergency medical technician; IES-6 = Impact of Event Scale 6-item; PC-PTSD-5 = Primary Care PTSD Screen for DSM-5;
PCL-5 = PTSD Checklist for Diagnostic and Statistical Manual for Mental Disorders-5; PCL-C = PTSD Checklist-Civilian
Version; PTSD = posttraumatic stress disorder; US = United States.

Color legend: blue = studies in the United States; black = studies in other countries other than the United States or Canada. The
colors do not convey unique information.
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Three studies reported PTSD mean scores using three different instruments (Figure 20).7%77:
132 None of these instruments allowed gradations of severity of PTSD. All three studies were
conducted in the context of the COVID-19 pandemic. Hendrickson 2022 used the PCL-5 (0 to
80; higher is worse) and reported a mean of 28.1 (SD 18.9) in the United States.”” Martinez-
Caballero 2021 used the DTS (0 to 32; higher is worse) and reported a mean of 9.26 (SD 6.04) in
Spain.!* McGuinness 2022 reported used the IES-6 (0 to 4; higher is worse) and reported a
mean of 1.1 (SD 0.9) in Australia.”

Figure 20. Severity of posttraumatic stress disorder among Emergency Medical Services
clinicians after critical mass incidents

Author, year Study design Country Population Sample size

PCL-5

——i

Hendrickson, 2022 Cross-sectional us EMS 119

i i
; ]
0 33 80

No PTSD Probable PTSD

DTs-8

i
Martinez-Caballero, 2021 Cross-sectional Spain EMS 7 i *
i

IES-6

McGuinness, 2022 Cross-sectional Australia Paramedics 126

0 175
No PTSD Probable PTSD

Mean PTSD Scores (95% CI)

Abbreviations: CI = confidence interval; DTS-8 = Davidson Trauma Scale-8; EMS = Emergency Medical Services; IES-6 =
Impact of Event Scale-6 item; PCL-5 = PTSD Checklist for Diagnostic and Statistical Manual for Mental Disorders-5; PTSD =
posttraumatic stress disorder; US = United States.

Color legend: black = studies in countries other than the United States or Canada; shades of blue refer to severity of PTSD as
indicated below each X-axis. The colors do not convey unique information.

3.2.2.3.3.3 Modifying Factors for PTSD Among EMS Clinicians

Age: Six studies evaluated age as a modifying factor and reported conflicting results.
In two studies, was associated with prevalence of PTSD. A study in Australia reported that,
compared with those 35 years of age or younger, PTSD was more likely with increasing age: 35
to 44 years (OR 1.38, 95% CI 0.9 to 2.0), 45 to 54 years (OR 1.95, 95% CI 1.36 to 2.81), and 55
years or older (OR 1.54, 95% CI 1.0 to 2.4).>? One study in Sweden did not report effect sizes
but reported higher prevalence with increasing age: 25 to 34 years (7.7%), 35 to 49 years
(14.3%), and 50 to 65 years (25.4%).!"7

However, in four studies, age was not associated with PTSD. A study in Taiwan reported the
PTSD prevalence by age group as: 20 to 33 years (12.5%), 34 to 41 years (15%), and 42 to 61
years (8.6%).!3} Three studies reported no or weak correlations with PTSD severity: Pearson
correlation coefficients of 0.02 (p-value not reported)®? and —0.21 (p < 0.001)!?* in the United
States and —0.09 (p < 0.05) in Switzerland and Liechtenstein.''8

Sex: Thirteen studies evaluated sex or gender as modifying factors and reported conflicting
results. One study in Australia reported that those of female sex were less likely than those of
male sex to have probable PTSD (OR 0.69, 95% CI 0.50 to 0.90).%? On the other hand, although
no p-values were reported, three studies reported that those of female sex were more likely than
those of male sex to have PTSD: 64.3 versus 36.1 percent in Poland,!'* 35.4 versus 25.7 percent

52,117,133
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in Spain,'** and 20.8 versus 12.0 percent in Taiwan.'** Nine studies, however, reported that sex
was not associated PTSD. These included studies four studies (1 in the United Kingdom,®* 1 in
Spain,®'1 in Norway,> and 1 in Switzerland and Liechtenstein!'®) that reported comparable
prevalence of PTSD between those of male or female sex, four studies (1 in Canada®!, 1 in the
United Kingdom,®® 1 in Switzerland,!'® and 1 in Norway®’) that reported comparable mean or
median scores between those of male or female sex, and one study (in the United States'®®) that
reported comparable mean scores between men, women, and other genders.

Education: Four studies evaluated education as a modifying factor and reported that it was
generally not associated with PTSD. Among these, three studies (1 in Sweden,!!” 1 in Poland,'!*
and 1 in Taiwan'*®) reported PTSD comparable prevalence data for different levels of education.
The fourth study, in Canada, reported comparable mean PCL-5 scores (0 to 80; higher is worse)
between college-educated and university-educated EMS clinicians (14.33 vs. 12.98, p-value not
reported).®!

Downtime: One study in Canada evaluated downtime as a modifying factor. Having or not
having downtime were associated with comparable IES-R (0 to 4; higher is worse) scores (0.71
vs. 0.78, p-value not reported).>

Work Experience: Five studies evaluated work experience as a modifying factor and
reported inconsistent results. In three studies, more experience was associated with more PTSD.
A study in Australia reported that, compared with those with less than 2 years of experience,
PTSD was more likely with more experience: 2 to 5 years (OR 2.94, 95% CI 1.2 to 8.7), 6 to 10
years (OR 3.37, 95% CI 1.1 to 9.8), and more than 10 years (OR 4.66, 95% CI 1.7 to 13.1).3
One study in Sweden did not report effect sizes but reported higher prevalence with more
experience: 0 to 9 years (9.1%), 10 to 19 years (15.7%), and 20 or more years (16.5%).!'7 A
study in Spain reported higher prevalence with more experience: 0 to 9 years (22.2%) and 10 to
20 years (32.2%) (prevalence not reported for those with more than 20 years of experience).'*
On the other hand, in a study in Taiwan, the prevalence of PTSD appeared to decrease with more
experience: 1 to 7 years (15%), 8 to 16 years (11.4%), and 17 to 33 years (9.5%).!* A study in
Switzerland and Liechtenstein reported no correlation between years of experience and PTSD
severity (Pearson correlation coefficient 0.01, p-value not reported).!!®

Peer support: Two studies evaluated peer support as a context factor and reported
conflicting results. One study in The Netherlands used Pearson's correlation coefficients to report
correlations between PTSD and lack of social support from supervisors (0.31, p <0.01) and lack
of social support from colleagues (0.19, p-value not reported).'?” On the other hand, one study in
Norway, reported comparable PTSS median scores between those with versus without access to
peer support as well as between those who used versus did not use peer support.>’

Psychosocial help: One study in Switzerland and Liechtenstein evaluated receipt of
psychological help at work as a modifying factor. Those who did not receive psychological help
had higher mean PDS scores (range not reported; higher is worse) than those who did (4.73 vs.
2.00, p-value not reported).''®

Shift characteristics: Three studies evaluated shift characteristics as a modifying factor and
reported inconsistent results. A study in Australia reported that, compared with a regular daytime
schedule, the ORs for PTSD for shifts that were mostly daytime, regular and on-call at other
times, rotating, and other types were all not statistically significant.’> A study in Sweden reported
comparable prevalence of PTSD among those with daytime versus 24-hour shifts.!!” A study in
the United States reported a weak correlation (0.12) between hours worked per week and PTSD
severity (p=0.003).!%*
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Role: Four studies evaluated role as a modifying factor and reported comparable prevalence
and severity of PTSD across roles. One study in the United States reported prevalence in a
variety of roles: paramedics (44%), EMTs (36%), pre-hospital providers (42%), in-hospital
providers (21%), flight nurses (43%), and flight paramedics (50%).!!! One study in Norway also
reported prevalence by role: EMT (5.9%), nurse (0.2%), and paramedic (2.6%).%° Median PTSS
scores were 15 (IQR 11 to 21.5) for EMTs, 14 (IQR 10 to 18) for nurses, and 14 (IQR 11 to 20)
for paramedics.” One study in Sweden reported a 12.2 percent prevalence among ambulance
technicians and a 15.3 percent prevalence among nurses.!!” One study in Poland reported a 38.1
percent prevalence among ambulance workers and a 53.3 percent prevalence among all others.!!*

Financing: One study in the United States evaluated financing as a modifying factor. Based
on the study’s own version of the PC-PTSD (0 to 16; higher is worse), the mean scores among
volunteer and career EMS clinicians were comparable (4.7 vs. 5.6, p-value not reported).'?*

Trauma exposure: Four studies reported on trauma exposure as a modifying factor and
reported that it was generally associated with PTSD. One study in the United States reported
increased associations between exposure to the World Trade Center collapse and PTSD in 2003-
2004 (OR 2.2, 95% CI 1.1 to 4.7) and between sustained injury while working in the aftermath
of September 11, 2001, and PTSD in 2003-2004 (OR 4.0, 95% CI 2.8 to 5.7)."*! One study in
Canada reported a correlation between workplace violence and PTSD (zero-order correlation
coefficient 0.31, p <0.01) and between past-year threat to life or injury and PTSD (zero-order
correlation coefficient 0.35, p < 0.01).% One study in Sweden reported that EMS clinicians who
reported experiencing a traumatic event had higher prevalence than those who did not report
experiencing a traumatic event, based on the IES-15 (15.5% vs. 0.7%) and based on the PTSS-10
(12.1% vs. 0.7%).""” The authors also reported mean scores comparing those who reported
experiencing a traumatic event and those who did not for IES-15 (16.09 vs. 15.10) and for PTSS-
10 (2.68 vs. 1.19).''7 One study in Poland similarly reported higher PTSD prevalence among
EMS clinicians who had versus had not been exposed to victims of various potentially traumatic
events: mass casualty (56.1 vs. 18.6%), severe burns (48 vs. 32%), sudden cardiac arrest (44.4
vs. 28.6%), brutal rape (66.7 vs. 29.2%), body fragmentation (42.6 vs. 37.7%), child abuse (53.5
vs. 29.8%), and own friends and family in fatal health state (56.9 vs. 22.4%).!14

3.2.2.3.4 Posttraumatic Stress Disorder in Studies Among Both
Telecommunicators and EMS Clinicians

Two cross-sectional studies enrolled both telecommunicators and EMS clinicians but did not
report separate data for the two populations.” ** We report the combined data here but do not
consider these studies when making conclusions for either telecommunicators or EMS clinicians.

Wagner 2023 conducted a cross-sectional study, used the PCL-5, and found no significant
difference in mean scores between telecommunicators and EMS clinicians in Canada during the
COVID-19 pandemic (no data were reported).”! Johnston 2022-b enrolled a combined population
that comprised telecommunicators (15.6%), EMS clinicians (56.9%), and non-clinical and other
roles (27.5%) and used the IES-R avoidance (0 to 32; higher is worse).!** Participants with a
stressful life event in the past 6 months had a mean of 14.24 (SD 6.38), and those with a stressful
life event in the past 5 years had a mean of 11.57 (SD 7.14).
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3.2.2.4 Suicidality

The American Psychological Association (APA) defines suicidality as “the risk of suicide as
indicated by suicidal ideation, intention, plans, gestures, or attempts.”'**> Eleven cross-sectional
studies*? 46:52.62.64.73. 77, 136-139 anq one cohort study® reported on the prevalence or severity of
suicidality, although the cohort study (Sterud 2008) reported suicidality data only at baseline.
Among the 12 studies, one study enrolled telecommunicators (Blalock 2023)* and the other 11
studies enrolled EMS clinicians. See Appendix D, Evidence Tables D-121 through D-135.

3.2.2.4.1 Key Points for Suicidality

e Among telecommunicators during routine practice, the prevalence of suicidal ideation,
suicide plans, and suicide attempts are 12.4 percent, 5.7 percent, and 0.7 percent,
respectively (low SoE).

e No eligible studies reported on suicidality among telecommunicators after critical mass
incidents.

¢ Among EMS clinicians during routine practice, the prevalence of suicidal ideation is 33
percent (95% CI 32 to 34; 4 studies), the prevalence of suicide plans ranges from 8.7 to
10.9 percent, and the prevalence of suicide attempts ranges from 2.8 to 5.6 percent
(moderate SoE).

e Among EMS clinicians during routine practice, the mean Suicide Behaviors
Questionnaire-Revised (SBQ-R) score for EMS clinicians is 4.92 (95% CI 2.44 to 7.39, 4
studies) (moderate SoE). A score of 7 or higher indicates being at risk of suicide.

e Among EMS clinicians after critical mass incidents, the prevalence of considering
suicide/self-harm varies considerably (9.5% to 24.4%) (low SoE).

e No eligible studies reported on the incidence of suicidality among telecommunicators or
EMS clinicians.

e Modifying factors: Among EMS clinicians, more work experience, more trauma
exposure, more burnout, and urban settings may be associated with higher suicidality.

3.2.2.4.2 Suicidality Among Telecommunicators

3.2.2.4.2.1 Suicidality Among Telecommunicators During Routine

Practice

Blalock 2023 reported that, among 742 telecommunicators during routine practice, the
prevalence of suicidal ideation, suicide plans, and suicide attempts were 12.4 percent, 5.7
percent, and 0.7 percent, respectively, in the United States.*®

3.2.2.4.2.2 Suicidality Among Telecommunicators After Critical Mass

Incidents
No eligible studies were identified.

3.2.2.4.2.3 Modifying Factors for Suicidality Among

Telecommunicators
No studies reported data for modifying factors for suicidality among telecommunicators.
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3.2.2.4.3 Suicidality Among EMS Clinicians

Among the 11 EMS clinician studies, six studies (Stanley 2018, Stanley 2017, Sterud 2008,
Renkiewicz 2021, Kyron 2022, and Bayani 2021) enrolled prehospital EMS clinicians, 62 64 84
136. 137 one study (McGuinness 2022) enrolled both prehospital and in-hospital EMS clinicians,”
and four studies (Edwards 2020, Newland 2015, Hendrickson 2022, and Kaki 2021) did not
report the setting. 77 138139

3.2.2.4.3.1 Suicidality Among EMS Clinicians During Routine Practice

Nine EMS clinician studies were conducted during routine practice. The studies reported
prevalence of the following suicidality-related constructs, in increasing order of severity: suicide-
related negative feelings (1 study), suicidal ideation/thoughts (6 studies), being at risk for suicide
(1 study), suicide plans (2 studies), suicide attempts (4 studies), and suicides (1 study).

One study (Sterud 2008) reported suicide-related negative feelings among 1,158 ambulance
workers in Norway.3* The lifetime prevalence of feeling that life was not worth living was 28.0
percent, and the lifetime prevalence of wishing that they were dead was 20.7 percent.*

Six studies reported on suicidal ideation. Based on our meta-analysis of four studies among
5,205 EMS clinicians in the United States,®* 136137139 the prevalence was 33 percent (95% CI,
32 to 34, I>=0%) (Figure 21). Not included in the meta-analysis of U.S. studies, Sterud 2008
reported a prevalence of 22.8 percent in Norway®* and Kyron 2022 reported a prevalence of 17.1
percent in Australia.>

Figure 21. Prevalence of suicidal ideation among pre-hospital Emergency Medical Services
clinicians during routine practice

Author, year Study design Country Setting Sample size Prevalence (95% CI)
i
Newland, 2015 Cross-sectional us Unclear 4022 o 344 (329, 359)
1
i
Stanley, 2017 Cross-sectional us Pre-hospital 313 e 37.7(325,432)
i
1
Bayan, 2021 Cross-sectional us Pre-hospital 184 i — 41.8(35.0, 49.1)
i
Renkiewicz, 2021 Cross-sectional us Pre-hospital 686 = b 241(21.0, 27.4)
i
Overall (P =0.00%, p = 0.00) @ 33(32, 34)
'
T T T
0 25 50
Prevalence of Ideation

Abbreviations: CI = confidence interval; I? = measure of statistical heterogeneity (% of total variability that is due to between-
study variability), US = United States.
Color legend: blue = studies in the United States.

One study (Bayan 2021) of 184 EMS clinicians in the United States reported that 35.9
percent were at risk for suicide based on SBQ-R (0 to 18; higher is worse) scores of 7 or
higher.!?’
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Two studies reported data on whether EMS clinicians had had suicide plans. Stanley 2017
reported that 10.9 percent of the 313 EMS clinicians in the United States had planned suicide,*
and Kyron 2022 reported that 8.7 percent of the 3,473 EMS clinicians in Australia had done so0.%

Four studies reported on suicide attempts (Figure 22). Stanley 2017% and Newland 2015'%°
reported the prevalence as 3.5 percent and 5.6 percent, respectively, in the United States. Sterud
2008 reported a prevalence of 3.1 percent in Norway,** and Kyron 2022 reported a prevalence of
2.8 percent in Australia.>

Figure 22. Prevalence of suicide attempts among Emergency Medical Services clinicians during
routine practice

Author, year Study design Country Population Sample size
Sterud, 2008 Cohort Morway Ambulance 1142 Le
Newland, 2015 Crass-sectional us EMS 4022 -
Stanley, 2017 Crass-sectional us Firefighter-EMS 313 2=
workers
Kyron, 2022 Cross-sectional Australia Ambulance 3473 -
0 10 20
Prevalence of Suicide Attempts (95% Cl)

Abbreviations: CI = confidence interval; EMS = emergency medical service, US = United States.
Color legend: blue = studies in the United States; black = studies in countries other than the United States and Canada.

One study (Kaki 2021) reported that EMS clinicians and non-EMS clinicians in the United
States had comparable rates of suicide (mortality rate ratio 1.32, 95% CI 0.42 to 4.13).¥

Four of the nine EMS clinician studies reported continuous data on mean suicidality scores
based on the SBQ-R (0 to 18; higher is worse) among 28,085 EMS clinicians in the United
States.52 64 137. 138 Baged on our meta-analysis, the mean score was 4.92 (95% CI 2.44 to 7.39;
’=0%) (Figure 23).
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Figure 23. Severity of suicidality (based on the Suicidal Behaviors Questionnaire-Revised) among
Emergency Medical Services clinicians during routine practice

Author, year Study design Country Setting Sample size Mean (95% CI)
1
SBQ-R tool :
i
1
Stanley, 2017 Cross-sectional us Pre-hospital 254 T 5.83(0.17, 11.51)
i
Stanley, 2018 Cross-sectional us Pre-hospital 831 e — 3.90(0.37, 7.43)
Edwards, 2020 Cross-sectional us Unclear 307 T 5.89(0.00, 11.85)
1
Bayan, 2021 Cross-sectional us Pre-hospital 184 : 6.00 (0.00, 12.47)
1
1
0
Qverall (7 = 0.0%, p = 0.890) i £ 492 (2.44,7.39)
1
T : T
0 Fid 13
(at risk —)
Mean Suicidality Scores

Abbreviations: CI = confidence interval; I = measure of statistical heterogeneity (% of total variability that is due to between-
study variability); SBQ-R = Suicidal Behaviors Questionnaire-Revised; US = United States.

Color legend: blue = studies in the United States.
* SBQ-R thresholds: 0 to 6 not at risk; 7 to 18 at risk

3.2.2.4.3.2 Suicidality Among EMS Clinicians After Critical Mass

Incidents

Two EMS clinician studies were conducted in the context of a critical mass event (COVID-
19 pandemic). Hendrickson 2022 reported that 24.4 percent of EMS clinicians in the United
States had considered suicide or self-harm.”” McGuinness 2022 reported that 9.5 percent of
EMS clinicians in Australia had considered suicide or self-harm.”

3.2.2.4.3.3 Modifying Factors for Suicidality Among EMS Clinicians

Age: Two studies reported that the risk of suicidality among EMS clinicians was not
associated with age. One study reported a correlation of 0 between age and suicide risk (based
on the SBQ-R) in the United States.’?> Another study reported various non-statistically significant
ORs for suicidal ideation in the past 12 months and suicidal behaviors in the past 12 months
comparing EMS clinicians in Australia aged up to 35 years (reference group) with those in the 35
to 44 years, 45 to 54 years, and 55 years and older age groups.>

Sex: Two studies reported that the risk of suicidality among EMS clinicians was not
associated with sex. One study reported that comparable proportions of male and female EMS
clinicians in Norway reported suicidal feelings based on the Paykel’s Suicidal Feelings in the
General Population questionnaire.®* Similarly, a study reported non-statistically significant ORs
for suicidal ideation in the past 12 months and suicidal behaviors in the past 12 months
comparing male and female EMS clinicians in Australia.”

Setting: One study in Australia reported that, compared with EMS clinicians in rural
locations, EMS clinicians in urban locations were more likely to have suicidal ideation in the
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past 12 months (OR 1.2, 95% CI 1.0 to 1.7) and suicidal behavior in the past 12 months (OR
1.6,95% CI 1.1 to 2.4).3?

Work Experience: One study in Australia reported that suicidal ideation in the past 12
months increased in a dose-response manner with years of EMS experience.’> Compared with
those with less than 2 years of experience (reference group), the odds of suicidal ideation were
higher for those with 2 to 5 years (OR 4.2, 95% CI 1.4 to 12.6), 5 to 10 years (OR 4.8, 95% CI
1.6 to 14.0), and more than 10 years of experience (OR 5.2, 95% CI 1.9 to 14.7). Similarly,
suicidal behaviors in the past 12 months increased when compared with those with less than 2
years of service (reference group): 2 to 5 years of service (OR 6.8, 95% CI1 0.9 to 51.8), 5 to 10
years (OR 5.8, 95% CI 0.8 to 44.4), and more than 10 years of experience (OR 7.8, 95% CI 1.1
to 56.3).

Burnout: One study in the United States reported that burnout (emotional exhaustion) was
associated with greater suicide risk (as measured by SBQ-R scores): mean 4.61 (SD: 2.26) for
those with low emotional exhaustion, mean 5.73 (SD: 272) for medium emotional exhaustion,
and mean 7.01 (SD 3.32) for high emotional exhaustion.!*3

Trauma Exposure: One study in the United States reported that, compared with EMS
clinicians without vicarious exposure to a potentially traumatic event, those with the exposure
were more likely to have considered suicide (OR 1.40, 95% CI 0.9 to 2.18).1%¢

3.2.2.5 Substance Use

Overall, 15 studies reported on the prevalence or severity of substance use. These included
12 studies exclusively among EMS clinicians, two studies exclusively among
telecommunicators, and one study among both EMS clinicians and telecommunicators. See
Appendix D, Evidence Tables D-136 through D-145 for details.

3.2.2.5.1 Key Points for Substance Use

¢ Among telecommunicators during routine practice, the prevalence of alcohol abuse is
15.5% (low SoE).

¢ Among telecommunicators during routine practice, the evidence regarding mean levels of
alcohol consumption is insufficient.

e No eligible studies reported on substance use among telecommunicators after critical
mass incidents.

e Among EMS clinicians during routine practice and after critical mass incidents, the
evidence regarding the prevalence of heavy alcohol consumption is insufficient.

e Among EMS clinicians during routine practice, the mean levels of alcohol consumption
tend to be of low risk (low SoE).

e No eligible studies reported on the incidence of substance use among either
telecommunicators or EMS clinicians.

e Modifying factors: Among EMS clinicians, older age and more years of service may be
associated with less alcohol use.

54



3. Results

3.2.2.5.2 Substance Use Among Telecommunicators

3.2.2.5.2.1 Substance Use Among Telecommunicators During Routine

Practice

Two cross-sectional studies reported on alcohol use among 1,500 telecommunicators in the
United States.*® %7 Blalock 2023 reported that 15.5 percent of participants screened positive for
alcohol abuse based on the Cut, Annoyed, Guilty, and Eye (CAGE) questionnaire.*® Lily 2015
reported that the mean alcohol use score based on the Alcohol Use Disorders Identification Test
(AUDIT; 0 to 40; higher is worse) was 3.67 (SD 4.02).%

3.2.2.5.2.2 Modifying Factors for Substance Use Telecommunicators
No eligible studies were identified.

3.2.2.5.3 Substance Use Among EMS Clinicians

Overall, 13 studies, published between 2016 and 2023, reported on the prevalence or severity
of substance use among EMS clinicians. Most studies were cross-sectional, except for one
prospective cohort study (Harris 2023) in Australia.>*

Among the 13 studies, 10 were conducted among pre-hospital EMS clinicians, and for three
the setting was not reported. Five of the 13 studies were conducted in the context of critical mass
incidents; the rest were conducted during routine practice. Seven studies reported on alcohol use,
one study reported on inhaled nicotine use, and three studies reported on other drug use.

3.2.2.5.3.1 Alcohol Use Among EMS Clinicians During Routine

Practice

Seven studies (1 prospective cohort study and 6 cross-sectional studies) reported on alcohol
use among 5,477 prehospital EMS clinicians during routine practice.*# 92 34 62, 66,89, 140 Ty
studies were conducted in the United States, two in Canada, two in Australia, and one in the
United Kingdom. Four studies used the AUDIT (0 to 40; higher is worse),** % %% one used the
Alcohol Use Disorders Identification Test-Consumption (AUDIT-C; 0 to 12; higher is worse),>*
and the others asked single-item questions that assessed the frequency of alcohol use generally,®
frequency of alcohol use to relieve stress symptoms,'*’ frequency of binge drinking,? and
quantity of alcohol use.>?

Four studies reported on the prevalence of heavy alcohol consumption among EMS clinicians
but used different definitions and terminology. Harris 2023 reported on highly hazardous
alcohol use (AUDIT-C >4 for those of male sex and >3 for those of female sex); 56 percent and
43.8 percent of all participants had highly hazardous alcohol use at baseline and at 6 months,
respectively.** Stanley 2018 reported a 23.3 percent prevalence of hazardous alcohol use
(AUDIT >8) and a 5.3 percent prevalence of alcohol use disorder (AUD) (AUDIT >15) in the
United States.®? Stanley 2018 also reported that 45.1 percent of participants drank more than the
recommended limit of two alcoholic drinks per day, with 16.6 percent drinking more than 5 to 6
drinks per day.%? Price 2022 reported a 17.2 percent prevalence of AUD (AUDIT >15) in
Canada.®® Kyron 2022 reported on the following prevalence related to binge drinking among
ambulance workers in Australia: heavy binge drinking (>10 standard drinks on a single occasion)
13.9 percent, binge drinking (>5 standard drinks on a single occasion) almost weekly 13.5
percent, and binge drinking almost daily 3.0 percent.>
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Three studies reported mean alcohol use scores (based on AUDIT) of 1.66 (SD 0.64) in the
United States, 6.15 (SD 5.16) in Canada, and 3.01 (SD 1.16) in the United Kingdom (Figure
24).44, 62, 66

Figure 24. Severity of alcohol use among Emergency Medical Services clinicians during routine
practice

Author, year Study design Country Population Sample size
AUDIT
Stanley, 2018 Cross-sectional us EMS 679 -
Carleton, 2020 Cross-sectional Canada Paramedics 697 Lo
Hutchinson, 2021 Cross-sectional UK Ambulance 160 -
workers

0 4 8

Mean Alcohol Use Scores (95% Cl)

Abbreviations: AUDIT = Alcohol Use Disorders Identification Test; CI = confidence interval; EMS = emergency medical
services; UK = United Kingdom; US = United States.

Color legend: blue = studies in the U.S.; red = studies in Canada; black = studies in other countries. The colors do not convey
unique information.

3.2.2.5.3.2 Alcohol Use Among EMS Clinicians After Critical Mass

Incidents

Five cross-sectional studies conducted after critical mass incidents (2 studies in Taiwan and 1
each in the United States, South Korea, and Poland) reported on alcohol use among 3,869 EMS
clinicians.%% 8183 130. 181 poyr studies were conducted during the COVID-19 pandemic® 8! 83 141
and one in the aftermath of the U.S. September 11, 2001, attacks.'3°

All five studies reported on heavy drinking using different definitions and terminology. Yip
2016 reported the 2012/2013 prevalence of AUD (AUDIT >8) stratified by EMS clinicians’ time
of arrival at the World Trade Center on/after September 11, 2001.'%° The prevalence of AUD
was 3.7 percent among those who arrived the morning of September 11, 3.8 percent among those
who arrived the afternoon of September 11, 4.2 percent among those who arrived on September
12, 1.6 percent among those who arrived between September 13 and 24, 4 percent among those
who arrived on September 25 or later, and 1.4 percent among EMS clinicians who never worked
at the World Trade Center in the aftermath of September 11, 2001.

The other four studies reported data in the aftermath of the COVID-19 pandemic. Cheng
2022 reported a 25.7 percent prevalence of AUD (AUDIT >8) in Taiwan.®! Marczewski 2022
reported that the prevalence of alcohol use 2-3 times a week increased from 17.2 percent before
the pandemic to 30.6 percent during the pandemic in Poland.®*> Chang 2022 reported a 5.9
percent prevalence of alcohol use >3 times a week in Taiwan.'*! Kim 2022 reported a 5.2
percent prevalence of aggravation or development of excessive drinking in South Korea.*’
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3.2.2.5.3.3 Nicotine Use Among EMS Clinicians During Routing

Practice

One cross-sectional study (Swab 2020) reported the prevalence of inhaled nicotine use
among 153 EMS clinicians in the United States.'*’ The prevalence was 13.1 percent for daily
use, 1.3 percent for weekly use, 0.7 percent for monthly use, and 1.3 percent for use every 3
months.

3.2.2.5.3.4 Nicotine Use Among EMS Clinicians After Critical Mass

Incidents
No eligible studies were identified.

3.2.2.5.3.5 Other Drug Use Among EMS Clinicians During Routine

Practice

Three cross-sectional studies reported on the use of other drugs among at least 3,623 EMS
clinicians (one study did not report its sample size).** > 40 Two studies were conducted in the
United States and one in Australia. Two studies reported the frequency of use based on single
questions,’> '*° and one study compared the opioid-related mortality rates of EMS and various
non-EMS workers (medical assistants, nursing aids, registered nurses, respiratory therapists,
physicians, surgeons, pharmacists, and others).*

Swab 2020 reported the prevalence of illicit or non-prescription drug use among 153 EMS
clinicians in the United States.!*’ The prevalence was 3.9 percent for daily use, 2.2 percent for
weekly, 2.6 percent for monthly, and 2.0 percent for every 3 months. Kyron 2022 reported a 9.3
percent prevalence of illicit drug use among 3,473 EMS clinicians in Australia.’?

Swab 2020 reported that the opioid-related mortality rate ratio comparing EMS and Non-
EMS clinicians in the United States was 2.82 (95% CI 1.54, 5.16).!%

3.2.2.5.3.6 Other Drug Use Among EMS Clinicians After Critical Mass

Incidents
No eligible studies were identified.

3.2.2.5.3.7 Modifying Factors for Substance Use Among EMS
Clinicians

One study in the United States reported weak correlations between age and AUD (—0.08, p<
0.05) and between years of service and AUD (—0.03, p-value not reported).5

3.2.3 Incidence, Prevalence, and Severity of Occupational
Stress Issues (Burnout, Stress, and Moral Injury)

3.2.3.1 Burnout

Sixty-three studies reported on the prevalence or severity of burnout. These included nine
studies exclusively among telecommunicators, 51 studies exclusively among EMS clinicians,
and three studies among both telecommunicators and EMS clinicians. The most frequently used
instruments were a version of the Maslach Burnout Inventory (MBI), the Copenhagen Burnout
Inventory (CBI), the Professional Quality of Life (ProQOL), Burnout Assessment Tool-12
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(BAT-12), and the Oldenburg Burnout Inventory (OBI). See Appendix D, Evidence Tables D-
146 through D-197 for details.

3.2.3.1.1 Key Points for Burnout

e Among telecommunicators during routine practice, evidence regarding the prevalence of
burnout is insufficient.

e Among telecommunicators, the mean levels of burnout tend to be of mild to moderate
severity during routine practice (moderate SoE) and of moderate severity after critical
mass incidents (low SoE).

e Among EMS clinicians during routine practice, there is considerable variation in the
prevalence of any burnout (13.9% to 87.7%), high depersonalization (13.3% to 99.3%),
high emotional exhaustion (9.2% to 92%), and low personal achievement (1% to 36.4%)
(low SoE). Similarly, among EMS clinicians after critical mass incidents, there is
considerable variation in the prevalence of any burnout (18.3% to 38.3%), high
depersonalization (32% to 60.7%), high emotional exhaustion (35% to 68%), and low
personal achievement (48% to 61.2%) (low SoE).

e Among EMS clinicians during routine practice, the mean levels of burnout tend to be of
mild to severe severity (moderate SoE).

e Among EMS clinicians after critical mass incidents, evidence regarding the severity of
burnout is insufficient.

e No eligible studies reported on the incidence of burnout among telecommunicators or
EMS clinicians.

e Modifying factors: Among telecommunicators, full-time work and mandatory overtime
may be associated with more burnout, and staffing adequacy may be associated with less
burnout. Among EMS clinicians, more trauma exposure, and urban settings may be
associated with more burnout, and volunteer EMS financing may be associated with less
burnout. Burnout was generally found to improve with age or not be associated with age.

3.2.3.1.2 Burnout Among Telecommunicators

3.2.3.1.2.1 Burnout Among Telecommunicators During Routine

Practice

Seven cross-sectional studies reported on the prevalence or severity of burnout among
telecommunicators during routine practice.*® 41 4% 142145 Six studies were conducted in the
United States, and one study was conducted in France.

One study (Troxell 2009) used a threshold score of 27 on the ProQOL and reported a 14.7
percent prevalence of any burnout in the United States.'**

Seven studies reported on burnout scores using a range of instruments: Maslach Burnout
Inventory or its variations (MBI; 3 studies), ProQOL (2 studies), Borg Scale (1 study), and
Oldenburg Burnout Inventory (OLBI; 1 study) (Figure 25). Among the three studies (in the
United States) that used the MBI or its variations, Latter 2004 reported separate means for
depersonalization (0 to 35; higher is worse), emotional exhaustion (0 to 63; higher is worse), and
personal accomplishment (0 to 48; higher is better) as 13.46 (SD 8.09), 21.91 (SD 12.30), and
47.9 (SD 7.79), respectively;** Mastracci 2020 reported a mean emotional exhaustion score (0 to
63; higher is worse) of 4.22 (SD 1.74);'% and Turner 2019 reported a mean overall score of 3.26
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(SD 1.34).*! Two studies in the United States (Goold 2010 and Troxell 2009) used the ProQOL
(10 to 50; higher is worse) and reported means of 21.37 (SD 7.1)!** and 21.57 (6.56),
respectively.!** One study (Gilligan 2021) used the OLBI (16 to 64; higher is worse) and
reported a mean of 33.2 (SD 5.9) in the United States.!*? One study (Weibel 2003) used the Borg
Scale (0 to 10; higher is worse) and reported a median of 6 (IQR 4 to 8) in France.*

Figure 25. Severity of burnout among telecommunicators during routine practice

Author, year Study design Country Population Sample size
MBI ! :
Turner, 2019 Cross-sectional us 814 calliakers 833 i =i i
and dispaichers I |
0 6
MBI - Depersonalization
i i i i
Latter, 2004 Cross-sectional us Dispatchers 129 i [ 1
1 H H
I T T 1
0 6 10 35
MBI - Emotional Exhaustion Low  Mederate High
i i i i
Latter, 2004 Cross-sectional us Dispatchers 129 E i i i E
H i i 1
Mastracci, 2020 Cross-sectional us Telecommunicators 415 [l i i ]
¥ T T 1
0 19 27 63
a High
MBI - Personal Accomplishment Low Modemte i
i i i i
Latter. 2004 Cross-sectional us Dispatchers 129 i i i -4
I T T 1
0 34 40 48
OLBI High Moderate  Low
' '
Gilligan, 2021 Cross-sectional us Telecommunicators 38 it - it
f i
16 64
ProQOL
i i i i
Troxell, 2009 Cross-sectional us Telecommunicators 491 [ —— ! ]
i i i 1
i i |
Goold, 2010 Cross-sectional us 911 telecommunicators 381 i —Qwi- i i
10 Low 23 Moderate 42 High 50
Mean Burnout Scores (35% Cl)

Abbreviations: CI = confidence interval; MBI = Maslach Burnout Inventory; OLBI = Oldenburg Burnout Inventory; ProQOL =
Professional Quality of Life; US = United States.

Color legend: blue = studies in the United States; shades of grey refer to severity of burnout as indicated below each X-axis. The
colors do not convey unique information.

One study (Weibel 2003) is not depicted on this figure because it reported only median and interquartile range.

3.2.3.1.2.2 Burnout Among Telecommunicators After Critical Mass
Incidents

One study (Makara-Studzinska 2021) used the Link Burnout Inventory (24 to 144; higher is
worse) and reported a mean burnout score of 82.67 (SD 9.30) during the COVID-19 pandemic
in Poland.'*® No prevalence data were reported.

3.2.3.1.2.3 Modifying Factors for Burnout Among Telecommunicators

Age: One study in the United States evaluated age as a modifying factor and reported
inconsistent results regarding the correlation between age and different types of burnout.*’ Age
was associated with depersonalization (zero-order correlation 0.31, p < 0.01) but not with
emotional exhaustion (zero-order correlation 0.02, p > 0.05) or personal accomplishment (zero-
order correlation —0.08, p > 0.05).

Sex: Three studies in the United States evaluated sex as a modifying factor and reported that
it was not associated with burnout % 143 144

Race: One study in the United States evaluated race as a modifying factor and reported that it
was not associated with burnout.*’

59



3. Results

Education: Two studies in the United States evaluated education level as a modifying factor
and reported that it was not associated with burnout.** 143

Experience: Three studies evaluated work experience as a modifying factor and reported
inconsistent results. One study in the United States, reported a weak correlation between more
work experience and burnout (r=0.10, p=0.027).!4* However, another study in the United States
reported that correlations between experience and emotional exhaustion, depersonalization, and
personal achievement were each not statistically significant.*’ A study in Poland reported that
work experience was inversely associated with psychophysical exhaustion (p coefficient —0.18, p
< 0.05) and relationship deterioration (B coefficient —0.11, p < 0.05) but not with sense of
professional inefficacy or disillusion.'#¢

Staffing Adequacy: One study in the United States evaluated staffing adequacy as a
modifying factor and reported that it was inversely correlated with burnout (r=—0.25, p <
0.001).14

Employment practices: One study in the United States evaluated full-time work as a
modifying factor and reported that mean ProQOL scores were higher among those working full
time than those working part time (21.89 vs. 17.83, p < 0.05).!* The same study also reported
that working at centers with mandatory overtime was associated with higher ProQOL scores
(r=0.11, p=0.014).

Number of shifts per month: A study in Poland evaluated number of shifts per month as a
modifying factor and reported that it was associated with psychophysical exhaustion (3
coefficient 0.11, p < 0.05) but not with relationship deterioration, sense of professional
inefficacy, or disillusion.!*®

3.2.3.1.3 Burnout Among EMS Clinicians

Fifty-one studies reported on the prevalence or severity of burnout among a total of 31,040
EMS clinicians. Thirty-six studies were conducted during routine practice, and 15 studies were
conducted after a critical mass incident (the COVID-19 pandemic).

The most frequently used instruments were versions of the Maslach Burnout Inventory (MBI;
21 studies), followed by the Copenhagen Burnout Inventory (CBI; 5 studies) and the ProQOL (4
studies). Therefore, for each of the subsections on burnout among EMS clinicians during routine
practice and after critical mass incident that follow, we include further subsections by instrument
(MBI first and then all other instruments together).

3.2.3.1.3.1 Burnout Among EMS Clinicians During Routine Practice

3.2.3.1.3.1.1 Burnout (Measured Using the Maslach Burnout Inventory)

Among EMS Clinicians During Routine Practice

Six studies reported on the prevalence of high depersonalization, which ranged from 13.3
percent in Spain®' to 99.3 percent in the United States (Figure 26).'%” Six studies reported on the
prevalence of high emotional exhaustion, which ranged from 9.2 percent in Spain®' to 92
percent in the United States.'*” Five studies reported on the prevalence of low personal
accomplishment, which ranged from 1 percent in the United Kingdom'*® to 36.4 percent in the
United Kingdom (Figure 26).'!?
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Figure 26. Prevalence of burnout (based on the Maslach Burnout Inventory) among Emergency
Medical Services clinicians during routine practice

Author, year Study design Country Population Sample size

MBI - Depersenalization (High)

Alexander, 2001 Cross-sectional UK Patamedics and e 110 S

Essex, 2008 Cross-sectional us Ambulance personnel 136 -
Bernaldo-De-Quiros, 2015 Cross-sectional Spain Eh esr‘g‘;nﬂcif Qgr[es'gss"s?sqgnts 441 -

Baier, 2018 Cross-sectional Germany EMS 1101 -

Viadit, 2021 Cross-sectional Slovenia EMS 204 e

Beldon, 2022 Cross-sectional UK EMS 382 .-

MBI - Emotional Exhaustion (High)

Alexander, 2001 Cross-sectional UK s%ﬁﬂgﬁé?@?ﬁmuans 110 ———

Essex, 2008 Cross-sectional us Ambulance personnel 137 -
Halpern, 2011 Cross-sectional Canada Ambulance workers 228 -

Bernaldo-De-Quiros, 2015 Cross-sectional Spain Egﬁgfn”& E":[[:ZSS'-S?S?SMS 441 -

Baier, 2018 Cross-sectional Germany EMS 1101 -

Viadig, 2021 Cross-sectional Slovenia EMS 204 ———

MBI - Personal Accomplishment (Low)

Alexander, 2001 Cross-sectional UK Paramedics and 110 ——
ambulance technicians
Essex, 2008 Cross-sectional us Ambulance personnel 138 -
Baier, 2018 Cross-sectional Germany EMS 1101 -
Viadit, 2021 Cross-sectional Slovenia EMS 204 -
Beldon, 2022 Cross-sectional UK EMS 382 b
0 50 100

Prevalence of Burnout (35% CI)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; MBI = Maslach Burnout Inventory; UK =
United Kingdom; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in countries other than the United
States or Canada. The colors do not convey unique information.

Twelve studies reported continuous data on burnout for the MBI subscales addressing
depersonalization (4 studies'!? 27 147-149) "emotional exhaustion (9 studies>® 34 112, 127, 138, 147, 149-
151) "and personal accomplishment (5 studies!!? 147- 148.152.153) ‘The studies frequently used their
own versions of the MBI, which precludes synthesis of the continuous data.

3.2.3.1.3.1.2 Burnout (Measured Using Instruments Other Than the Maslach

Burnout Inventory) Among EMS Clinicians During Routine Practice

Eleven studies used instruments other than the MBI to evaluate burnout among EMS
clinicians: ProQOL (3 studies), CBI (3 studies), Short ProQOL (1 study), OLBI (1 study), Work-
Related Behavior and Experience Patterns (AVEM; 1 study), Staff Burnout Scale for Health
Professionals (SBS-HP; 1 study), a study-specific 36-question screener (1 study), and a study-
specific 2-question screener (1 study).

Seven studies reported on the prevalence of burnout. Of these, six studies reported on the
prevalence of any burnout, which ranged from 13.9 percent in Poland'>* to 87.7 percent in the
United States (Figure 27).!3 One of these six studies (Crowe 2020), which reported a 39.1
percent prevalence of any burnout in the United States, also reported the prevalence of patient-
related burnout, work-related burnout, and agency-related burnout as 11.6 percent, 37.6
percent, and 35.0 percent, respectively.'*® The seventh study (Leszczynski 2019) reported a 15.7
percent prevalence of high-risk burnout in Poland.'’
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Figure 27. Prevalence of any burnout (based on instruments other than the Maslach Burnout

Inventory) among Emergency Medical Services clinicians during routine practice

Author, year Study design
AVEM

Mroczek, 2018 Cross-sectional
CBI

Thyer, 2018 Cross-sectional
Crowe, 2020 Cross-sectional
ProQOL

Mausz, 2021 Cross-sectional

Renkiewicz, 2021 Cross-sectional

Two question screen

Berger, 2023 Cross-sectional

Country

Poland

Australia

us

Canada

us

us

Population

Paramedic

EMS
EMS

Paramedics

EMS

EMS

Sample size

123

893
1269

589

m2

50

Prevalence of Burnout (95% Cl)

100

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; MBI = Maslach Burnout Inventory; UK =

United Kingdom; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; black = studies in countries other than the United
States or Canada. The colors do not convey unique information.

Six studies reported continuous data on burnout (Figure 28). Three studies reported mean
ProQOL scores (10 to 50; higher is worse) that ranged from 22.79 in Canada®' to 23.68 in the
United States.!>® Fragoso 2016 reported a mean OLBI (0 to 4; higher is worse) of 2.65 (SD 0.37)
and a mean CBI (0 to 100; higher is worse) of 3.10 (SD 0.83) in the United States.!>® Vettor 2002
used the SBS-HP (20 to 140; higher is worse) and reported a mean of 56.72 (SD 20.79) in the
United States and Canada.'® Ericsson 2021 used the Burnout subscale of the Short ProQOL (3 to
18; higher is worse) and reported a mean of 6.0 (SD 2.3) in Finland.!®!
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Figure 28. Severity of burnout (based on instruments other than the Maslach Burnout Inventory)
among Emergency Medical Services clinicians during routine practice

Author, year Study design Country Population Sample size
CBI ! ! ]
1 1 1
Fragoso, 2016 Cross-sectional us EMS 99 - i i i
f f i
0 _ 50 75 100
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I ) 1
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Vettor, 2002 Cross-sectional US, Canada EMT 120 -
20 140
Short ProQOL
Erncsson, 2021 Cross-sectional Finland EMS 256 -
3 18
Mean Burnout Scores (95% Cl)

Abbreviations: AVEM = Work-Related Behavior and Experience Patterns; CI = confidence interval; CBI = Copenhagen
Burnout Inventory; OLBI = Oldenburg Burnout Inventory; ProQOL = Professional Quality of Life; SBS-HP = Staff Burnout
Scale for Health Professionals; US = United States.

Color legend: blue = studies in the United States; red = studies in Canada; purple = studies in the United States and Canada;
black = studies in countries other than the United States or Canada; shades of grey refer to severity of burnout as indicated below
each X-axis. The colors do not convey unique information.

3.2.3.1.3.2 Burnout Among EMS Clinicians After Critical Mass
Incidents

3.2.3.1.3.2.1 Burnout (Measured Using the Maslach Burnout Inventory)

Among EMS Clinicians After Critical Mass Incidents

Two studies (1 in in Spain®! and 1 in Australia'*’) during the COVID-19 pandemic reported
on the following prevalence of burnout: high depersonalization (32% and 60.7%, respectively),
high emotional exhaustion (35% and 68%, respectively), and low personal accomplishment
(48% and 61.2%, respectively).

Five studies reported continuous data on burnout for the MBI subscales addressing
depersonalization (5 studies’ 7% 162-164) "emotional exhaustion (4 studies’ 7% 1% 163) and personal
accomplishment (5 studies’ 7% 162164) The studies frequently used their own versions of the
MBI, which precludes synthesis of the continuous data.
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3.2.3.1.3.2.2 Burnout (Measured Using Instruments Other Than the Maslach

Burnout Inventory) Among EMS Clinicians After Critical Mass Incidents

Eight studies used instruments other than the MBI to evaluate burnout among EMS
clinicians: CBI (2 studies), OLBI (1 study), Taiwan Ministry of Labor Burnout Tool (1 study),
BAT-12 (1 study), and study-specific screeners (3 studies).

Four studies reported on the prevalence of burnout using inconsistent definitions. Two
studies in Poland used study-specific screeners and reported 18.3 percent!® and 38.3 percent
prevalence of any burnout.'®* Kim 2022 reported 73.9 percent and 83.7 percent prevalence for
exhaustion-related and disengagement-related burnout, respectively, in South Korea.® Izdebski
2023 reported that 15.0 percent and 14.4 percent of clinicians were at risk and at significant risk
of burnout, respectively, in Poland.'®

Five studies reported on the severity of burnout using inconsistent definitions. The studies
frequently used their own versions of the tools, which precludes synthesis of the continuous data.

3.2.3.1.3.3 Modifying Factors for Burnout Among EMS Clinicians

Age: Six studies evaluated age as a modifying factor and reported inconsistent results.

One study in Poland reported that older age was associated with more burnout (p=0.005
On the other hand, two studies (1 each in Spain'®? and Poland'®®) reported that older age was
associated with less burnout. However, three studies (1 each in Spain,'*® Slovenia,'>* and
Australia'®”) reported that age was not associated with burnout.

Sex: Nine studies evaluated sex as a modifying factor and reported inconsistent results.

Two studies reported that female EMS clinicians had higher burnout. One study in Australia
used the CBI and reported lower likelihood of burnout among those of male sex than those of
female sex (OR 0.67, 95% CI 0.50 to 0.90).'” One study in South Korea used the MBI and
reported that those of female sex were more likely to have high burnout (OR 13.1, 95% CI 3.3 to
51.6).'%® One the other hand, one study in the United Kingdom used the MBI and reported that
male EMS clinicians had higher burnout mean scores than female EMS clinicians (38 vs. 29, p-
value not reported).!*® However, six studies (2 in the United States'®® 7% and 1 each in Spain,'*°
Poland,'® Slovenia,'**and Taiwan'#!) reported inconsistent results for different aspects of
burnout or reported that sex was not associated with burnout.

Role: One study in Taiwan evaluated role as a modifying factor and reported inconsistent
results. The authors used the Taiwan Ministry of Labor Burnout instrument (<50 to >70, higher
is worse) and reported that, compared with EMTs, paramedics had higher mean personal burnout
scores (58.5 vs 52.0 p < 0.05) but comparable mean work-related burnout scores (53.3 vs 48.2
p=0.1).141

Financing: One study in the United States evaluated financing as a modifying factor and
reported that volunteer emergency responders had lower mean MBI scores than career
responders: depersonalization (8.1 vs. 12.2, p-value not reported) and emotional exhaustion (14.5
vs. 22.3, p-value not reported).!?*

Work Experience: Two studies evaluated work experience as a modifying factor and
reported that more work experience was associated with more burnout. One study in Australia
used the CBI and reported that, compared with those with less than 15 years of experience, those
with 15 to 19 years were more likely to be burned out OR 3.1 (95% CI, 2.0 to 5.0) but those with
20 or more years of experience were not more likely to be burned out.!%” One study in the United
Kingdom reported that the percentage of participants having high levels of burnout (definition
not reported) generally increased with work experience: less than 5 years (5%), 6 to 10 years

) 165
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(18%), 11 to 15 years (15%), 16 to 20 years (23%), 21 to 30 years (28%), and more than 30 years
(33%).'*

Trauma Exposure: One study in Spain reported that, compared with EMS clinicians who
had not been exposed to physical and verbal violence, a higher percentage of those who had been
exposed had high emotional exhaustion (2.5% vs. 17.3%), high depersonalization (7.7% vs.
15.1%), and low personal achievement (16.7% vs. 18.0%).°!

Agency Size: Two studies evaluated agency size as a modifying factor and reported
inconsistent results. One study in the United States used the CBI and reported that the number of
EMS employees at the agency was not associated with the prevalence of burnout: up to 20
employees (33.%), 21 to 50 employees (40.0%), 51 to 100 employees (33.3%), and more than
100 employees (40.0%).!”! However, one study in South Korea used the MBI to evaluate
burnout among paramedics working in emergency departments.!'®® Paramedics working in
emergency departments with fewer than 20 beds were more likely to have high burnout than
those working in emergency departments with 20 or more beds (OR 9.27, 95% CI 1.75 to 53.2).

Setting: Three studies evaluated setting as a modifying factor and reported that urban
settings were associated with greater burnout. One study in the United States used the CBI and
reported a higher prevalence of burnout in urban than rural settings (39.4% vs. 33.3%, p-value
not reported).!”! One study in the United States and Canada used the Staff Burnout Scale for
Health Professionals and reported higher burnout in urban than rural settings (61.77 vs. 53.35, p-
value not reported).!®® One study in Australia used the CBI and reported that those working in
capital cities were more likely to be burned out (OR 3.0, 95% CI 1.6 to 5.7).'%

Shift Characteristics: Two studies evaluated shift characteristics as a modifying factor and
reported inconsistent results. One study in the United States and Canada reported that EMS
clinicians who worked 24-hours shifts had less burnout than those who worked 12-hour shifts
(p=0.021).'° However, a study in Slovenia reported that 24 or more-hour shift work was
associated with less personal accomplishment (i.e., more burnout) (p=0.008) but not more
emotional exhaustion burnout (p=0.55) or depersonalization burnout (p=0.33).!>

3.2.3.1.4 Burnout Among EMS Clinicians and Telecommunicators

Three cross-sectional studies in the United States enrolled both telecommunicators and EMS
clinicians but did not report separate data for the two populations.?” 1> 7> We report the burnout
data here but do not consider these studies when making conclusions for either
telecommunicators or EMS clinicians.

Boland 2018,'”? Boland 2019,?” and Lu 2023'”® used the MBI and reported burnout
prevalence of 18.0, 17.0 percent, and 39.2 percent, respectively.

3.2.3.2 Stress, Peritraumatic Stress, and Posttraumatic Distress

Thirty-nine studies reported on the prevalence or severity of stress, peritraumatic stress, or
posttraumatic distress. These included two studies exclusively among telecommunicators, 35
exclusively among EMS clinicians, and two among both telecommunicators and EMS clinicians.
See Appendix D, Evidence Tables D-198 through D-249 for details.

We have organized the stress outcomes by the following categories, defined in Table 8.
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Table 8. Definition of stress, peritraumatic stress, and posttraumatic stress outcome categories

Outcome Definition of Outcome Category Specific Outcomes Reported
Category in Included Studies
Stress Stress is defined as the non-specific response of the body to any General stress, job stress, and

demand placed upon it.!74176 psychological distress

Peritraumatic | Peritraumatic stress is defined as the emotional and physiological | Peritraumatic distress and

stress distress experienced during and/or immediately after a traumatic secondary traumatic stress
event and is associated with the development and severity of
PTSD and related psychological difficulties.!”’
Posttraumatic | Posttraumatic distress is an umbrella term for 1) subsyndromal Acute stress disorder
distress posttraumatic stress, 2) acute stress disorder, 3) PTSD, 4)

vicarious traumatic stress, 5) compassion fatigue, and 6)
secondary traumatic stress.!”®

Abbreviations: PTSD = posttraumatic stress disorder.

3.2.3.2.1 Key Points for Stress

Among telecommunicators during routine practice, the evidence regarding the prevalence
of stress is insufficient.

Among telecommunicators after critical mass incidents, the prevalence of high and
medium general stress are 39.7 percent and 28.2 percent, respectively (low SoE).

Among telecommunicators, the mean levels of job stress tend to be of low to moderate
severity during routine practice (moderate SoE) and the mean levels of general stress tend
to be moderate severity after critical mass incidents (low SoE).

Among EMS clinicians during routine practice, there is considerable variation in the
prevalence of any (32%), mild (3.1% to 26.3%), moderate (1.9% to 52.7%), severe (0%
to 93%), and extremely severe (0 to 4.0%) general stress (low SoE).

Among EMS clinicians after critical mass incidents, there is considerable variation in the
prevalence of severe general stress (11.0% to 67.5%) and high psychological distress
(36.0% to 73.1%) (low SoE).

Among EMS clinicians during routine practice, the mean levels of general stress and job
stress tend to be of mild to severe severity, and the mean levels of psychological distress
tend to be of moderate severity (low SoE for both).

Among EMS clinicians after critical mass incidents, the evidence regarding the severity
of stress is insufficient.

No eligible studies reported on the incidence of stress among telecommunicators or EMS
clinicians.

Moditying factors: Among telecommunicators, burnout, demanding work conditions, and
number of shifts per month may be associated with general stress, and burnout and
alexithymia may be associated with job stress. Among EMS clinicians, (a) female sex,
non-minorities, having a college degree, being a paramedic, having more trauma
exposure, overtime work, and higher call volumes may be associated with more general
stress; (b) male sex, being a paramedic, and more years of experience may be associated
with more job stress; and (c) being a paramedic and having more trauma exposure may
be associated with more psychological distress, and having peer support may be
associated with less psychological distress.
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3.2.3.2.2 Key Points for Peritraumatic Stress

The prevalence of high/extreme peritraumatic distress and high secondary traumatic
stress among telecommunicators during routine practice are 5 percent and 16.3 percent,
respectively (low SoE).

Among telecommunicators during routine practice, the mean levels of peritraumatic
distress tend to be of moderate severity (low SoE) and the mean levels of secondary
traumatic stress tend to be of mild severity (low SoE).

No eligible studies reported on peritraumatic stress among telecommunicators after
critical mass incidents.

Among EMS clinicians during routine practice, the mean levels of secondary traumatic
stress tend to be of mild severity (low SoE).

No eligible studies reported on the incidence of peritraumatic stress among
telecommunicators or EMS clinicians.

Modifying factors: Among telecommunicators, years of experience, trauma history, and
female sex may be associated with peritraumatic distress, and female sex and burnout
may be associated with secondary traumatic stress. Among EMS clinicians, more years of
service and exposure to traumatic events may be associated with secondary traumatic
stress.

3.2.3.2.3 Key Points for Posttraumatic Distress

The prevalence of acute stress disorder among telecommunicators during routine practice
is 17 percent (low SoE).

No eligible studies reported on posttraumatic distress among telecommunicators after
critical mass incidents.

No eligible studies reported on the incidence of posttraumatic distress among
telecommunicators.

No eligible studies reported on posttraumatic distress among EMS clinicians.

Moditying factors: Among telecommunicators, burnout may be associated with acute
stress disorder.

3.2.3.2.4 Stress (General Stress, Job Stress, and Psychological
Distress) Among Telecommunicators

3.2.3.2.4.1 General Stress Among Telecommunicators

Five cross-sectional studies reported on general stress among 1,602 telecommunicators using
various measurements and thresholds: Perceived Stress Scale-10 (PSS-10), Calgary Symptoms
of Stress Inventory (C-SOSI), cortisol levels, an study-specific stress assessment based on a
single item.** 41:50- 146. 179 Boyr studies were conducted during routine practice, and one was
conducted in the context of the COVID-19 pandemic. See Appendix D, Evidence Tables D-198
through D-210 for details.
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3.2.3.2.4.1.1 General Stress Among Telecommunicators During

Routine Practice

Four studies reported data among general stress data among telecommunicators during
routine practice. One study (Wahlgren 2020) reported that the prevalence of high general stress
(PSS-10 >27) was 13.3 percent in the United States.!”

Three studies reported inconsistent results for general stress scores. Based on the PSS-10 (0
to 40; higher is worse), Turner 2019 reported a mean score of 1.6 (SD 0.7) in the United States.*!
Meischke 2015 used their version of the C-SOSI (0 to 4; higher is worse) and reported a mean of
0.98 (SD 0.54) in the United States.’® Weibel 2003 used a study-developed stress instrument (0
to 100; higher is better) and reported that the median emotional stress score in France was 40
(IQR 25 to 55).4

3.2.3.2.4.1.2 General Stress Among Telecommunicators After Critical

Mass Incidents

One study (Makara-Studzinska 2021) in Poland reported that the prevalence of high general
stress (PSS-10 >27) was 39.7 percent in the aftermath of COVID-19, and the prevalence of
medium general stress (PSS-10 14-26) was 28.2 percent. The PSS-10 mean score was 15.95
(SD 6.76).146

3.2.3.2.4.2 Job stress Among Telecommunicators During Routine

Practice

Four cross-sectional studies reported on job stress among 403 telecommunicators during
routine practice. One study (Steinkopf 2018) reported a 25.6 percent prevalence of high job
stress (Job Stress Survey score >60) in the United States.!*

The four studies reported mean job stress scores based on four different instruments (Figure
29).192 Steinkopf 2018 used the Job Stress Survey (30 to 270; higher is worse) and reported a
mean score of 52.69 (SD 10.37) in the United States.'® Gilligan 2020 used their own version of
the Job Stress Scale (5 to 25; higher is worse) and reported a mean score of 11.95 (SD 2.83) in
the United States.!*? Wojciechowska 2021 used the Workplace Perceived Stress Questionnaire (0
to 40; higher is worse) and reported a mean score of 26.2 (SD 7.28) in Poland.!?? Carleton 2020
used the Police Stress Questionnaire (0 to 7; higher is worse) and reported separate mean scores
for two subtypes of job stress in Canada: organizational stress 3.57 (SD 1.21) and operational
stress 2.96 (SD 1.07).*
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Figure 29. Severity of job stress among telecommunicators during routine practice

Author, year Study design Country Population Sample size
Job Stress Scale”
Gilligan, 2021 Cross-sectional us Telecommunicators 38 - H
H
25
Job Stress Survey
- |
Steinkopf, 2018 Cross-sectional us Telecommunicators a0 i
70 270
Mot High High
Police Stress Questionnaire - Organizational
' ' '
i i i
Carleton, 2020 Cross-sectional Canada Communication 209 i —
officials i H H
0 27 4 7
L Moderate High
Workplace Perceived Stress Questionnaire” i
H
A - ~ " Emergency
Wopciechowska, 2021 Cross-sectional Foland call operators 66 —- !
0 40
Mean Job Stress Scores (95% Cl)

Abbreviations: CI = confidence interval; US = United States.

Color legend: blue = studies in the U.S.; red = studies in Canada; black = studies in other countries; shades of grey refer to
severity of stress, where thresholds were available. The colors do not convey unique information.

*Studies that used these instruments did not use the standard thresholds for classifying severity.

3.2.3.2.4.3 Peritraumatic Stress (Peritraumatic Distress and
Secondary Traumatic Stress) Among Telecommunicators

3.2.3.2.4.3.1 Peritraumatic Distress Among Telecommunicators

During Routine Practice

Three cross-sectional studies used the Peritraumatic Distress Inventory (PDI) and reported on
peritraumatic distress among 1,389 telecommunicators in the United States.*’”>*% 144 Although all
three studies were conducted during routine practice, telecommunicators retrospectively were
asked to report their distress at the time of or immediately after exposure to a critical incident
that they considered the worst, most disturbing, or most troubling.

One study (Troxell 2008) reported a 5 percent prevalence of high/extreme peritraumatic
distress (PDI sum score >40).'%

Two studies reported mean peritraumatic distress scores based on the PDI (0 to 4; higher
is worse), which ranged from 1.39 (SD 0.70) to 2.93 (SD not reported) (Lilly 2015 and Pierce
2012, respectively).*”> 144

3.2.3.2.4.3.2 Secondary Traumatic Stress Among Telecommunicators

During Routine Practice

Two cross-sectional studies among 918 telecommunicators reported on secondary traumatic
stress during routing practice.*> 144

Both studies reported on the prevalence of high secondary traumatic stress. The prevalence
was 16.3 percent in the United States based on the Professional Quality of Life (ProQOL)
Secondary Traumatic Stress Subscale (Troxell 2008!44) and 2.8 percent in Germany based on the
German Questionnaire for Secondary Traumatization (Kindermann 2020).%

Troxell 2008 also reported a mean secondary traumatic stress score based on the ProQOL
(10 to 50; higher is worse) of 12.13 (SD 7.89).!4
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3.2.3.2.4.5 Posttraumatic Distress Among Telecommunicators During

Routine Practice
One cross-sectional study (Trachik 2015) reported a 17 percent prevalence of acute stress
disorder among 205 telecommunicators during routine practice in the United States.'5’

3.2.3.2.4.6 Modifying Factors for Stress, Peritraumatic Stress, and
Posttraumatic Distress Among Telecommunicators

3.2.3.2.4.6.1 Modifying Factors for General Stress Among Telecommunicators

One study in the United States reported statistically significant positive correlations of stress
with burnout (r=0.70, p < 0.001) and frequency of demanding work conditions (i.c., working
weekends, shift work, physical discomfort in the workstation, and deprivation of fresh air/natural
light) (r=0.30, p < 0.001).*! One study in Poland reported a positive association between stress
and number of shifts per month (p=0.12, p < 0.001).'%

3.2.3.2.4.6.2 Modifying Factors for Job Stress Among Telecommunicators

Statistically significant correlations were reported between job stress and burnout (r=0.68, p
<0.001) in a study in the United States'** and between job stress and alexithymia (r=0.30, p <
0.05) in a study in Poland.!*?

3.2.3.2.4.6.3 Modifying Factors for Peritraumatic Distress Among

Telecommunicators

One study in the United States reported that peritraumatic distress was correlated with years
of experience (r=0.12, p < 0.01) and trauma exposure (i.e., frequency of lifetime exposure to
23 different traumatic events from never to more than 5 times) (r=0.28, p < 0.01).*’ Another
study in the United States reported that those of female sex had higher total PDI stress scores
than those of male sex (24.0 vs. 20.97, p=0.011).'%

3.2.3.2.4.6.4 Modifying Factors for Secondary Traumatic Stress Among

Telecommunicators

One study in the United States reported statistically significant correlations between
secondary traumatic stress scores and female sex (r=—0.10), burnout (r=0.62), and the following
work-related factors: full-time work (r=—0.13), work experience (r=0.074), mandatory overtime
work (r=0.10), and staffing adequacy (r=—0.19).'4

3.2.3.2.4.6.5 Modifying Factors for Acute Stress Disorder Among

Telecommunicators
One study in the United States reported that the prevalence of acute stress disorder was
statistically significantly correlated with burnout (r=0.49) but not work experience.'*
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3.2.3.2.5 Stress (General Stress, Job Stress, and Psychological
Distress) Among EMS Clinicians

3.2.3.2.5.1 General Stress Among EMS Clinicians

Nineteen cross-sectional studies reported on general stress among EMS clinicians. Eight
studies used variations of the Perceived Stress Scale (PSS-14, PSS-10, PSS-4), eight used the
Stress Subscale of the Depression, Anxiety, and Stress Scale (DASS-21), and three used a range
of other instruments or developed one specifically for their study. Seven of the 19 studies were
conducted after a critical mass incident (the COVID-19 pandemic); the other 12 were conducted
during routine practice.

3.2.3.2.5.1.1 General Stress Among EMS Clinicians During Routine Practice

Twelve studies, published between 2002 and 2022, reported on general stress among EMS
clinicians during routine practice.

Seven studies reported on the prevalence of general stress (Figure 30). Of these, five studies
used the DASS-21 (0 to 42; higher is worse), two studies used the PSS-14 (0 to 56; higher is
worse), three used the PSS-10 (0 to 40; higher is worse), one study used the Anxiety Depression
Scale (0 to 4; higher is worse), and one study used the Everly Behavioral Stress-68 (scoring
ranges were not provided).

One study used the PSS and reported a 32.0 percent prevalence of any general stress in
Australia (Figure 30).%?

Four of the five studies that used the DASS-21 reported that the prevalence of mild general
stress ranged from 3.1 percent in the United States? to 26.3 percent in Saudi Arabia.'8!

The five studies that used the DASS-21 reported that the prevalence of moderate general
stress ranged from 1.9 percent in the United States® to 52.7 percent in Canada.5!

In a study that used the PSS-14, the prevalence of severe general stress (PSS-14 >28) was
93 percent in Australia and 31 percent in Saudi Arabia.”* Among the four studies that used the
DASS-21, the prevalence of severe general stress (DASS-21 >26), the prevalence ranged from 0
percent in Saudi Arabia to 14.1 percent in Australia (Figure 30).2% 67- 181. 182

Among the four studies that used the DASS-21, the prevalence of extremely severe general
stress (DASS-21 >40), the prevalence ranged from 0 percent in Saudi Arabia to 4.0 percent in
Australia (Figure 30).20-67- 181, 182,
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Figure 30. Prevalence of general stress among Emergency Medical Services clinicians during
routine practice

Author, year Study design Country Population Sample size
Any Stress
Khan, 2020-b Cross-sectional Australia Paramedics 134 ro——
Mild Stress
Bentley, 2013 Cross-sectional us EMT 23451 -
Courtney, 2013 Cross-sectional Australia Paramedics 150 ——
Pyper, 2016 Cross-sectional Australia EMS 130 -
Almutairi, 2020 Cross-sectional Saudi Arabia EMS 240 —-—
Moderate Stress
Bentley, 2013 Cross-sectional us EMT 23451 -
Courtney, 2013 Cross-sectional Australia Paramedics 150 ——
Pyper. 2016 Cross-sectional Australia EMS 130 ——
Almutairi, 2020 Cross-sectional Saudi Arabia EMS 240 -
Mausz, 2021 Cross-sectional Canada Paramedics 589 -
Severe Stress
Bentley, 2013 Cross-sectional us EMT 23451 ->
Courtney, 2013 Cross-sectional Australia Paramedics 150 ——
Pyper. 2016 Cross-sectional Australia EMS 130 f—
Khan, 2020-a Cross-sectional Australia Paramedics 83
Khan, 2020-a Cross-sectional Saudi Arabia Paramedics 104 ——
Almutairi, 2020 Cross-sectional Saudi EMS 240 -
Extreme Stress
Bentley, 2013 Cross-sectional us EMT 23451 1
Courtney, 2013 Cross-sectional Australia Paramedics 150 -
Pyper, 2016 Cross-sectional Australia EMS 130 -
Almutairi, 2020 Cross-sectional Saudi Arabia EMS 240 -
0 50 100
Prevalence of General Stress (95% CI)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; EMT = emergency medical technician; US =
United States

Color legend: blue = studies in the U.S.; red = studies in Canada; black = studies in other countries. The colors do not convey
unique information.

Eight studies reported on the severity of general stress using four different instruments: PSS-
10 (5 studies), PSS-14 (1 study), DASS-21 (2 studies), Anxiety Depression Scale (1 study), and
Everly Behavioral Stress-68 (1 study) (Figure 31). Three of the studies using the PSS-10 (0 to
40; higher is worse) provided mean scores, of which one study in the United Kingdom reported a
scale mean of 2.86 (SD 0.71)% and the other two studies reported mean summed scores ranging
from 14.93 (SD 6.26) in Canada®' to 19.05 (SD 7.75) in the United States.!”® One study used the
PSS-14 (0 to 56; higher is worse) and reported that paramedics in Australia and Saudi Arabia had
means of 19.5 (SD 4.1) and 21.9 (SD 10.3), respectively.”*

Of the two studies using the DASS-21 (0 to 42; higher is worse), the means were 10.25 (SD
7.8) in Germany’* and 13.63 (SD 9.6) in Australia.®” One study used the Anxiety Depression
Scale (0 to 4; higher is worse) and reported a mean of 0.73 (SD 0.53) in Portugal.'®*> One study
using the Everly Behavioral Stress-68 (68 to 272; higher is worse) and reported a mean 119.5
(SD 31.5) in Australia (no scoring range provided).'%*
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Figure 31. Severity of general stress among Emergency Medical Services clinicians during routine
practice

Author, year Study design Country Population Sample size

Anxiety Depression Stress Scales

Fonseca, 2021 Cross-sectional Portugal EMTs 502 -
0 4
DASS-21 . . . :
Courtney, 2013 Cross-sectional Australia EMS 149 "":r i i i
1 1 1 1
Olschowka, 2021  Cross-sectional Germany EMS 786 - i ! i i
T T T
0 15 19 26 34 42
MNormal Mild Moderate Severe Very Severe
Everly Behavioral Stress-68
Wastell, 2002 Cross-sectional Australia EMS 434 -
68 272
PS5s-10 .
1 1
Sporer, 2017 Cross-sectional us EMTs and paramedics 775 ! - !
1 1
Hutchinson, 2021 Cross-sectional UK Ambulance workers 160 - i i
Wausz, 2021 Cross-sectional Canada Paramedics 589 i“' E
t f
0 14 27 40
Mild Moderate Severe
PSs-14
Khan, 2020-a Cross-sectional Australia Paramedics 83 -
Khan, 2020-a Cross-sectional Saudi Arabia Paramedics 104 -
0 56

Mean Stress Scores (95% Cl)

Abbreviations: CI = confidence interval; DASS-21 = Depression Anxiety and Stress Scale-21; EMS = Emergency Medical
Services; EMT = emergency medical technician; PSS-10 = Perceived Stress Scale-10; PSS-14 = Perceived Stress Scale-14; UK =
United Kingdom; US = United States.

Color legend: blue = studies in the U.S.; red = studies in Canada; black = studies in other countries; shades of grey refer to
severity of stress, where thresholds were available. The colors do not convey unique information.

3.2.3.2.5.1.2 General Stress Among EMS Clinicians After Critical Mass
Incidents

Five studies reported on the prevalence of general stress among EMS clinicians after critical
mass incidents (the COVID-19 pandemic) (Figure 32). Cheng 2022 reported a 30.8 percent
prevalence of any general stress in Taiwan.®?' Three studies reported prevalence of severe
general stress ranging from 14 percent in Spain (PSS-10 >27) to 67.5 percent in the United
States (PSS-4>6).76 162165 Soto-Camara 2022 reported a 37.4 percent prevalence of severe or

extreme stress in Spain.’”> Spychala 2023 reported a 11.0 percent prevalence of extreme stress
in Poland.'%
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Figure 32. Prevalence of general stress among Emergency Medical Services clinicians after
critical mass incidents

Author, year Study design Country Population Sample size
Any Stress
Cheng, 2022 Cross-sectional Taiwan Fire department EMTs 668 -

Severe Stress

Amro, 2022 Cross-sectional Spain EMS 280 -
Srnkanth, 2022 Cross-sectional us EMS 123 ——
Spychala, 2023 Cross-sectional Poland Paramedics 300 So-s

Severe or Extreme Stress

Soto-Camara, 2022 Cross-sectional Spain EMTs, doctors, 1710 -
and nurses

Extreme Stress

Spychala, 2023 Cross-sectional Poland Paramedics 300 -

0 50 100

Prevalence of General Stress (95% Cl)

Abbreviations: CI = confidence interval, EMS = Emergency Medical Services; EMT = emergency medical technician; US =
United States.

Color legend: blue = studies in the U.S.; black = studies in countries other than the U.S. or Canada. The colors do not convey
unique information.

3.2.3.2.5.2 Job Stress Among EMS Clinicians

3.2.3.2.5.2.1 Job Stress Among EMS Clinicians During Routine

Practice

Seven cross-sectional studies (2 in the United States, 2 in Canada, 1 in the United Kingdom,
1 in Germany, and 1 in New Zealand), published between 2005 and 2022, reported on
operational and organizational job stress among 4,457 EMS clinicians during routine
practice 4 335738, 85. 123,125 Bach study used a different instrument to measure self-reported job
stress, and no studied provided thresholds for categorizing job stress. None of the seven studies
reported on the prevalence of job stress.

Four cross-sectional studies (2 in the United States, 1 in Canada, and 1 in the United
Kingdom), published between 2005 and 2022, reported on critical incident stress among 6,652
EMS clinicians during routine practice.®> 123125139 Each study used a different instrument that
assessed stress levels in the context of variable numbers, frequencies, and/or types of critical
incident exposures. Only one study (Newland 2015) reported a prevalence of critical incident
stress, which was 85.7 percent in the United States.!*’
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3.2.3.2.5.2.2 Job Stress Among EMS Clinicians After Critical Mass

Incidents

Three studies, published between 2021 and 2023, reported on job stress within the context of
COVID-19 pandemic. No study reported on the prevalence of job stress.

Each study reported mean job stress scores using a different instrument. Kim 2022 used the
Global Assessment of Recent Stress (0 to 72; higher is worse) and reported that the mean job
stress was 17.8 (SD 10.8) in South Korea.® Tham 2023 used the COVID-adapted version of the
Perceived SARS Stress Scale (1 to 4; higher is worse) and reported that the mean job stress was
2.75 (SD 0.63) in Australia.'®® Alqahtani 2021 use a WHO questionnaire on psychological and
social wellbeing of healthcare workers that had been used during the HIN1 influenza outbreak (0
to 10; higher is worse) and reported a mean of 7.13 (SD 2.19) in Saudi Arabia.'®

3.2.3.2.5.3 Psychological Distress Among EMS Clinicians

Eleven cross-sectional studies, published between 2001 and 2023, reported on psychological
distress among EMS clinicians. Nine studies were conducted during routine practice, and two
were conducted after critical mass incidents (COVID-19 pandemic).!'3% 1%

Five of the 11 studies used the 10-item version of the Kessler Psychological Distress Scale
(10 to 50; higher is worse), one study used the 6-item version of the Kessler Psychological
Distress Scale (0 to 24; higher is worse), two studies used the 28-item version of the General
Health Questionnaire (0 to 84; higher is worse), and three used the 12-item version of the
General Health Questionnaire (0 to 36; higher is worse).

3.2.3.2.5.3.1 Psychological Distress Among EMS Clinicians During

Routine Practice

Across the seven studies that reported the prevalence of high psychological distress, it
ranged from 7.6 percent in Australia to 32 percent in the United Kingdom (Figure 33).!!12 188-193
Four of these studies used the 10-item version of the Kessler Psychological Distress Scale, 381!
and three studies used the GHQ.!!% 192193
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Figure 33. Prevalence of psychological distress among Emergency Medical Services clinicians
during routine practice

Author, year Study design Country Population Sample size
High or Very High Psychological Distress
Alexander, 2001 Cross-sectional UK Paramedics and 110 A=
ambulance technicians
Arial, 2011 (High) Cross-sectional Switzerland Ambulance personnel 333 —
Arial, 2011 (Very High) Cross-sectional Switzerland Ambulance personnel 333 ——
Holland, 2011 Cross-sectional us EMS 180 R
Shakespeare-Finch, 2017 Cross-sectional Australia Ambulance officers 740 -
Petrie, 2018 Cross-sectional Australia Ambulance personnel 1608 -
Mackinnon, 2020 Cross-sectional Australia, Ambulance 184 —f—
New Zealand
Kyron, 2022 Cross-sectional Australia Ambulance personnel 3473 e d
0 25 50

Prevalence of Psychological Distress (95% Cl)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; UK = United Kingdom; US = United States.
Color legend: blue = studies in the U.S.; black = studies in countries other than the U.S. or Canada. The colors do not convey
unique information.

Three of the four studies (conducted across a total of five countries: in the United States, Canada,
United Kingdom, Australia, and New Zealand) that used the Kessler Psychological Distress
Scale with the same scoring method reported mean psychological distress scores ranging from
18.55 (SD 6.73) in Australia to 20.82 (SD 6.62) in a study conducted in the Unites States,
Canada, the United Kingdom, and Australia (Figure 34).4% 188 191

Figure 34. Severity of psychological distress among Emergency Medical Services clinicians
during routine practice

Author, year Study design Country Population Sample size
Kessler Psychological Distress Scale
Shakespeare-Finch, 2017  Cross-sectional Australia g\#‘wg:rlgnce 740 -
Mackinnon, 2020 Cross-sectional Australia EMS 184 e

New Zealand
Stallman, 2023 Cross-sectional us, Canad_a, Paramedics 72 o

UK, Australia

10 20 25 30 50
Normal Mild Moderate Severe

Mean Psychological Distress (95% CI)

Abbreviations: CI = confidence interval; EMS = Emergency Medical Services; UK = United Kingdom; US = United States.
Color legend: black = studies in countries other than the U.S. or Canada; shades of grey refer to severity of psychological
distress. The colors do not convey unique information.
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3.2.3.2.5.3.2 Psychological Distress Among EMS Clinicians After

Critical Mass Incidents

Two studies reported on the prevalence of psychological distress among EMS clinicians
after critical mass incidents (the COVID-19 pandemic). The prevalence of high psychological
distress was 36.0 percent in Spain (GHQ-12>24)!3? and 73.1 percent in Saudi Arabia
(K10>30).'87

3.2.3.2.5.4 Secondary Traumatic Stress Among EMS Clinicians

Three studies, published between 2020 and 2022, reported on secondary traumatic stress
among 999 EMS clinicians during routine practice. All three studies used either the full or
modified versions of the ProQOL. Kling 2020 and Mausz 2022 used the full version (10 to 50;
higher is worse) and reported mean scores of 21.94 (SD 6.11) in the United States'*® and 17.80
(SD 5.74) in Canada,’! respectively. Ericsson 2021 used a modified version (3 to 18; higher is
worse) and reported an overall mean of 4.9 (SD 2.0) in Finland.'¢!. No study reported on the
prevalence of secondary traumatic stress.

3.2.3.2.5.5 Modifying Factors for Stress, Peritraumatic Stress, and
Posttraumatic Distress Among EMS Clinicians

3.2.3.2.5.5.1 Modifying Factors for General Stress Among EMS Clinicians

Age: Three studies evaluated age as a modifying factor and reported inconsistent results.3"
162,165 In one study in Spain younger clinicians had more stress (p < 0.02),'%? but two other
studies reported the opposite: correlation coefficient 0.44 (p=0.005) in Poland'®® and p < 0.001 in
Taiwan.®!

Sex: Five studies (1 in the United States, 2 in Spain, 1 in Portugal, and 1 in Taiwan)
evaluated sex as a modifying factor and reported that female EMS clinicians had statistically
significant higher general stress than male EMS clinicians,’? 81 162, 170. 183

Race: One study in the United States evaluated race as a modifying factor and reported that
non-minorities had a higher prevalence of general stress than minorities (6.23% vs. 3.98%, p-
value not reported).

Education: One study in the United States evaluated education as a modifying factor
reported that those with a college degree had higher odds of general stress than those without a
college degree (OR 1.22, 95% CI 1.09 to 1.37).%°

Certification: One study in the United States evaluated certification as a modifying factor
and reported that paramedics had higher odds of general stress than EMT Basic-certified
clinicians (OR 1.32, 95% CI 1.23 to 1.42).%°

Trauma Exposure: Two studies evaluated trauma exposure as a modifying factor and
reported that it was associated with higher DASS-21 stress scores. One study, in Taiwan,
reported that those who experienced violence because of work had higher mean DASS-21 stress
scores than those who had not experienced it (mean 19.8 vs. 13.3, p < 0.001)%! The other study,
in Germany, reported that mean scores were positively correlated with verbal aggression (rho
0.21, p <0.001), threatening verbal aggression (rho 0.20, p < 0.001), humiliating aggressive
behavior (rho 0.21, p < 0.001) and provocative aggressive behavior (rho 0.27, p < 0.001).7*

Work Experience: Four studies evaluated work experience as a modifying factor and
reported inconsistent results. Three studies reported higher stress with more work experience,
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including a study in the United States that reported that greater experience (number of years from
<2,3to 7, 8to 15, and >16 years) was associated with higher odds of general stress (OR 1.67,
95% CI 1.28 to 2.18),%° a study in Taiwan reported that those with more experience (6+ years
versus < 5 years) had more stress (p < 0.001),%! and a study in Australia reported that those with
more experience (number of years of service) had more stress (p < 0.001),'** However, the fourth
study, in Poland, reported that those with the longest professional experience (>30 years)
reported lower frequency of high/very high stress than paramedics with 1 to 5 and 6 to 10 years
of experience (Cramer's V coefficient 0.45, p=0.008).!6°

Shift Characteristics: Three studies evaluated shift characteristics as a modifying factor.
One study, in Poland, reported that those who worked more overtime were more likely to be
stressed (correlation coefficient 0.37, p < 0.001).1% Two other studies reported that those with
higher call volumes in a typical week were more likely to be stressed. These included one study
in the United States, that reported that the prevalence of high stress among those with high call
volumes (40+ calls/week) was higher than among those with low call volumes (0 to 9
calls/week) (7.7% vs. 4.7%, p-value not reported)*® and a study in Saudi Arabia that reported that
those with higher call volumes (>4 calls/day) were more likely to be stressed than those with
lower volume of calls (<4 calls/day) (adjusted OR 2.18, 95% CI 1.02 to 4.64).'%!

3.2.3.2.5.5.2 Modifying Factors for Job Stress Among EMS Clinicians

Sex: Two studies (1 in the United Kingdom and 1 in New Zealand) evaluated sex as a
modifying factor and reported that male EMS clinicians generally had higher job stress than
female EMS clinicians.’*

Role: One study in the United States used their own version of the Police Stress
Questionnaire (40 to 280; higher is worse) and evaluated role as a modifying factor. Compared
with EMTs with basic training, paramedics had higher levels of chronic stress (85.7 vs. 97.0,
p=0.001) and critical incident stress (19.91 vs. 32.62, p < 0.01).'%

Work Experience: One study in the United States evaluated work experience as a modifying
factor and reported a positive correlation between years of experience and chronic stress (p <
0.01) and between years of experience and critical incident stress (p < 0.001).!23

3.2.3.2.5.5.3 Modifying Factors for Psychological Distress Among EMS
Clinicians

Age: Two studies evaluated age as a modifying factor and reported inconsistent results. One
study in Saudi Arabia reported that middle-aged EMS clinicians had less psychologic distress
than those who were younger (p < 0.05),'®” but a study in Spain reported that middle-aged EMS
clinicians (aged 40 to 49 years) had the highest prevalence of psychological distress.!*

Sex: Two studies in Spain reported on differences by sex. One study reported a higher
prevalence of psychological distress among those of female sex than those of male sex (46.3%
versus 27.5%, p < 0.001).'32 Although the other study reported that sex significantly predicted
psychological distress (p < 0.01), it did not indicate which sex had more stress.'**

Role: One study in the United States used the GHQ-28 (0 to 84; higher is worse) and
evaluated role as a modifying factor. Paramedics had higher mean psychological distress scores
than firefighter/EMTs (5.41 vs. 2.10, p < 0.01).'%

Work Experience: Three studies evaluated work experience as a modifying factor and
reported inconsistent results. Two studies reported inverse relationships between years of service
and psychologic distress: one study in Australia reported a B coefficient of 0.06 (p=0.041)'¢ and
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one study in Saudi Arabia did not report a coefficient but reported a p-value of less than 0.05.'%
However, a study in Spain reported that mid-career EMS clinicians (10 to 20 years’ experience)
had the highest prevalence of psychological distress.!*?

Trauma Exposure: Two studies evaluated trauma exposure as a modifying factor and
reported that more trauma exposure was associated with psychological distress. One study in the
United States used the GHQ-28 and reported statistically significant correlations between
psychological distress and a variety of traumatic exposures (death of a child, care of
family/friends, care of disaster patients, care of victims of crime, and care of burn victims) (p <
0.05 for each).!? One study in the United Kingdom reported that the prevalence of high
psychological distress (GHQ-28 >5 denoted caseness) was higher among EMS clinicians with
trauma exposure than those without trauma exposure (37% vs. 10%, p=0.02).''?

Peer Support: Two studies in Australia evaluated peer support as a modifying factor and
reported that it was inversely associated with psychological distress. One study reported that
being a peer support officer, having EAP access, and perceiving belongingness were inversely
associated with psychological distress (p < 0.001 for each).'®® The other study reported a
significant negative association between psychological distress and perceived manager
commitment to a psychological safety climate (p < 0.01) and between psychological distress and
perceived supportive manager behavior (p < 0.01).'%

3.2.3.2.5.5.4 Modifying Factors for Secondary Traumatic Stress Among EMS
Clinicians

Work Experience: One study in the United States reported a correlation between more work
experience and secondary traumatic stress (r=0.23, p < 0.05).18

Trauma Exposure: One study in Finland reported a positive correlation between exposure to
traumatic events and secondary traumatic stress (r=0.19, p < 0.01).'%!

3.2.3.3 Moral Injury

One cross-sectional study (Bayan 2021) reported on the severity of moral injury among 184
prehospital EMS clinicians in the United States.'3” See Appendix D, Evidence Table D-250\.

3.2.3.3.1 Key Points for Moral Injury

e No eligible studies reported on moral injury among telecommunicators.

e Among EMS clinicians during routine practice, the mean levels of moral injury tend to be
of moderate severity (low SoE).

e No eligible studies reported on the incidence or prevalence of moral injury among EMS
clinicians.

e Modifying factors: No conclusions are feasible.

3.2.3.3.2 Moral Injury Among Telecommunicators

No eligible studies were identified.

3.2.3.3.3 Moral Injury Among EMS Clinicians

Bayan 2021 used the Moral Injury Events Scale and reported mean moral injury scores
among 184 EMS clinicians during routine practice.'>” For the perceived transgressions by self
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(Self Subscale of the MIES; 2 to 12; higher is worse), the mean was 5.9 (SD 3.3). For the
perceived transgressions by others (Other Subscale of the MIES; 4 to 24; higher is worse), the
mean was 15.1 (SD 5.2).

3.2.3.3.4 Modifying Factors for Moral Injury Among EMS Clinicians

No eligible studies were identified.

3.3 Key Question 2. What are the effectiveness and comparative
effectiveness, including benefits and harms, of interventions to promote
resistance and resilience regarding mental health issues (depression,
anxiety, posttraumatic stress disorder [PTSD], suicidality, and substance
use disorders) and occupational stress issues (burnout, stress, and moral
injury) among the EMS and 911 telecommunicator workforce?

3.3.1 Key Points

e FEight studies with a total of 721 participants addressed this Key Question (KQ), including
six studies that enrolled 348 EMS clinicians and two studies that enrolled 373
telecommunicators.

e Mindfulness-building interventions targeting both resistance and resilience among EMS
clinicians may be associated with reduced burnout at up to 6 months of follow-up (low
SoE).

e The evidence is insufficient regarding the impacts of resistance and resilience
interventions on anxiety, depression, PTSD, and alcohol use among telecommunicators.

e The evidence is insufficient regarding the impacts of resistance interventions and
resilience interventions on resilience, anxiety, and depression among EMS clinicians.

e No cligible studies reported on the effectiveness of interventions in reducing
hospitalizations, suicidality, and withdrawals from the workforce. No studies reported on
unintended harms of interventions.

3.3.2 Description of Included Studies

Eight studies, published between 2019 and 2023, evaluated the effectiveness of interventions
for mental health and occupational stress issues among telecommunicators and EMS clinicians.
Two studies enrolled telecommunicators'®> ' and six studies enrolled prehospital EMS
clinicians.!®7-2%2

Two of the eight studies were RCTs.!?% 7 One study randomized participants to an active
intervention or a waitlist control.!”® The other study randomized participants to an active
intervention condition or a passive non-placebo control condition.'’

Among the six non-randomized studies, one was a controlled trial with a waitlist control,'*®
four were pre-post studies,'*> 12! and one was a prospective cohort (single group) study.>*?

Among the eight studies, three were conducted in the United States,'*>2°"-202 one in both the
United States and Canada,'”® and one each in the United Kingdom,?*® Belgium,'*” France,'*® and
Spain.'”?

Seven of the eight studies were funded by non-industry sources, with the remaining study’s
funding source unreported.!”’ See Appendix D, Evidence Tables D-251 through D-254.
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3.3.2.1 Participant Characteristics

Sample sizes for the eight studies ranged from 50" to 502!'”° among telecommunicator
studies and from 10?% to 58! among EMS clinician studies. The telecommunicator studies
included predominantly female participants, with a range from 76.9 percent'® to 82 percent.!*®
The female participants in the EMS clinician studies had ranged from 13.3 percent*** to 64.3
percent.?%

The average ages of participants ranged from 28.52% to 46.2 years.?’? Only three studies
reported on race, with White participants comprising the majority of those studies’ participants:
100 percent,?® 90.1 percent,'® and 77.8 percent'®>. Only two studies reported on ethnicity, with
1.9 percent'®® and 10.3 percent!®® Hispanic participants in those studies.

Five studies reported on participant advanced life support (ALS) training. Between 26.7
percent®®! and 100 percent were ALS-trained.!®”- 198200

Six studies!?> 196 198-201 reported participant years of experience, and they ranged
considerably (2 to 30 years).

3.3.2.2 EMS and Telecommunicator Agency Characteristics

Two studies were conducted in urban agencies, '’ 1°® one in a rural agency?*?, and the others
did not report on location. No study reported on agency size or work or overtime restrictions.
One study reported a mix of agency financing,'’ and another study identified study participants
as volunteers;**? no other study reported on financing. Only one study reported that mental health
resources were available at the agency.!” Only one study'*® was conducted after a critical
incident (aftermath of the COVID-19 pandemic); the remaining seven studies were conducted

during routine practice.

3.3.2.3 Intervention Characteristics

Of the eight studies, the targets of the interventions evaluated were resistance only (1 study),
resilience only (1 study), and resistance and resilience (6 studies). Table 9 describes the
interventions in the eight studies. The interventions were focused on acute stress/crisis
management in one study,'”’ subacute coping/stress management in four studies,!?® 198 199202
long-term stress management in four studies.!%>200- 201

and
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Table 9. Key Question 2: Intervention characteristics

Intervention Number of Description
Target Studies
Resistance only 1 e Training video aimed at reducing mental health stigma?®
Resilience only 1 e Virtual reality immersion simulating a shooting!’
Resistance and 6 e Mindfulness-based online intervention for reducing stress!*®
Resilience e Mindfulness and positive psychology workshops, individual daily meditation,

and heart coherence training!*®

e 8-week mindfulness and stress reduction course???

e Peer support by a team providing outreach to air medical crew members
with assistance from a flight chaplain?!

¢ Multicomponent intervention employing an app (PTSD Coach) with modules
on deep breathing, mindfulness listening, muscle relaxation, and thought
stopping, with weekly assessments for 6 weeks!'®

¢ Training using adaptive humor to maintain positive social interactions and
deal with stressful situations!*®

Abbreviations: PTSD = posttraumatic stress disorder.

3.3.3 Risk of Bias

We used study design-specific tools to assess risk of bias in the eight studies. We deemed six
studies to have a high risk of bias, one to have a moderate risk of bias, and one to have a low risk
of bias. We assessed both RCTs'** 7 to have an overall high risk of bias, mostly arising from
risks of selection bias, detection bias, and incomplete outcome data. We deemed the non-
randomized controlled trial'*® to have an overall high risk of bias owing to selective outcome
reporting. One of the four longitudinal studies was deemed to have overall low risk of bias,'*’
one moderate risk of bias,'** and the other three high risk of bias,?°22 arising from concerns
around confounding and lack of clarity about the similarity of exposure ascertainment between
study groups (Appendix D — Evidence Tables D-255 through D-257).

3.3.4 Organization of Results for KQ2

We present results by intervention target: resilience only (1 study), resistance only (1 study),
and resistance and resilience (6 studies). Tables 10 and 11 provide our SoE assessment for
telecommunicator and EMS clinician studies, respectively. See Appendix D, Evidence Tables D-
258 through D-279 for details outcome results data
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Table 10. Key Question 2: Evidence profile of prioritized outcomes for interventions among telecommunicators

Outcome Number of Studies | Risk of Consistency | Precision | Directness | Reporting | Strength of | Conclusions
(Participants) Bias Bias Evidence
Hospitalizations 0 - - - - - - None
Burnout 0 - - - - - - None
Resilience 0 - - - - - - None
Anxiety 1.(117) Moderate | Unknown Precise Direct Undetected | Insufficient* None
Depression 1(117) Moderate | Unknown Precise Direct Undetected | Insufficient® None
PTSD 1(117) Moderate | Unknown Precise Direct Undetected | Insufficient® None
Substance use 1(117) Moderate | Unknown Precise Direct Undetected | Insufficient* None
Suicidality 0 - - - - - - None
Withdrawal from workforce 0 - - - - - - None
Unintended harms of intervention | 0 - - - - - - None

Abbreviations: PTSD=posttraumatic stress disorder.
The colors are used only to distinguish successive outcomes. The colors do not add unique information.
*Sparse evidence because of one pre-post study.

Table 11. Key Question 2: Evidence profile of prioritized outcomes for interventions among Emergency Medical Services clinicians

Outcome Intervention Type Number of Risk of Consistency | Precision | Directness | Reporting | Strength Conclusions
Studies Bias Bias of
(Participants) Evidence
Hospitalizations Resistance only 0 - - - - - - None
Resilience only 0 - - - - - - None
Resistance & resilience 0 - - - - - - None
Burnout Resistance only 0 - - - - - - None
Resilience only 0 - - - - - - None
Resistance & resilience 3(141) High Consistent Precise Direct Undetected | Low Mindfulness-based
interventions
associated with
reduced burnout at up
to 6 months followup.
Insufficient evidence
regarding peer support.
Resilience Resistance only 1(42) High Unknown Precise Direct Undetected | Insufficient* | None
Resilience only 1.(40) High Unknown Precise Direct Undetected | Insufficient* | None
Resistance & resilience 0 - - - - - - None
Anxiety Resistance only 0 - - - - - - None
Resilience only 0 - - - - - - None
Resistance & resilience 1 (58) Low Unknown Precise Direct Undetected | Insufficient* | None
Depression Resistance only 0 - - - - - - None
Resilience only 0 - - - - - - None
Resistance & resilience 1(58) Low Unknown Precise Direct Undetected | Insufficient* | None
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Outcome Intervention Type Number of Risk of Consistency | Precision | Directness | Reporting | Strength Conclusions
Studies Bias Bias of
(Participants) Evidence
PTSD Resistance only 0 - - - - - - None
Resilience only 0 - - - - - - None
Resistance & resilience 0 - - - - - - None
Substance use Resistance only 0 - - - - - - None
Resilience only 0 - - - - - - None
Resistance & resilience 0 - - - - - - None
Suicidality Resistance only 0 - - - - - - None
Resilience only 0 - - - - - - None
Resistance & resilience 0 - - - - - - None
Withdrawal from | Resistance only 0 - - - - - - None
workforce Resilience only 0 - - - - - - None
Resistance & resilience 0 - - - - - - None
Unintended Resistance only 0 - - - - - - None
harms of Resilience only 0 - - - - - - None
intervention Resistance & resilience 0 - - - - - - None

Abbreviations: PTSD=posttraumatic stress disorder.
The colors are used only to distinguish successive outcomes. The colors do not add unique information.
*Sparse evidence because of only one (small) study.
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3.3.5 Interventions Targeting Only Resistance

3.3.5.1 Training Video

One pre-post study (Hazell 2022) evaluated a training video intervention that targeted
building resilience among 42 EMS clinicians in the United Kingdom.??’ The video aimed to
reduce mental health stigma. The study reported that, when comparing before and after the
training video intervention, participants had comparable scores of resilience and social
connections/support.?®

3.3.6 Interventions Targeting Only Resilience

3.3.6.1 Virtual Reality Exposure and Audio Immersion of a Shooting Attack

Scenario

One RCT (Chaabane 2022) randomized 40 ambulance workers in Belgium to a single virtual
reality exposure session or an audio immersion of a shooting attack scenario.'®’ In both groups,
participants experienced comparable reductions in stress (p=0.72, effect size not reported) and
resilience (sense of competence) (p=0.73, effect size not reported), based on visual analog
scales.

3.3.7 Interventions Targeting Resistance and Resilience

3.3.7.1 Mindfulness Building

Three studies evaluated mindfulness-building interventions to foster resilience.
2019 was a 7-week, 323-participant RCT that compared a weekly, online mindfulness
intervention (Destress 9-1-1) with a wait-list control group for telecommunicators in the United
States and Canada.'”® Giaume 2023 was a non-randomized interventional study in France that
compared a program focused on reducing burnout among 66 prehospital EMS clinicians through
a combination of mindfulness, heart coherence training, and positive psychology workshops
(FIRECARE) versus 31 prehospital EMS clinicians who served as waitlist controls.!”® Ducar
2020 was a prospective cohort study of an 8-week mindfulness and stress reduction course
(without a control group) among 15 prehospital EMS clinicians in the United States.?%>

Lilly 2019 reported that the mindfulness intervention significantly reduced stress (evaluated
using the C-SOSI; 0 to 280; higher is worse) after the intervention (mean difference —10.0, 95%
CI —14.9 to —5.2) and 3 months later (mean difference —6.5, 95% CI —11.9 to —1.1).!° However,
Giaume 2023 reported that those who received the mindfulness intervention and the waitlist
controls had comparable secondary traumatic stress (assessed using the ProQOL-5).!%® Ducar
2020 reported a significant reduction in stress (using the PSS) at 8 weeks, but stress levels
rebounded at 3 and 6 months post-intervention.?*

Two studies reported on burnout using the ProQOL-5 (10 to 50; higher is worse).!?% 202
Giaume 2023 reported that, at the 3-month timepoint, compared with the waitlist group, the
intervention group experienced greater reductions in burnout (p=0.02, effect size not reported
Ducar 2020 reported that, compared with baseline, there were statistically significant lower
burnout scores at the final (8 weeks) session (mean 19.5 vs. 24.0, p=0.007), at 3 months (mean
18.40 vs. 24.0, p=0.003), and at 6 months (mean 18.9 vs. 24.0, p=0.016).2° Similarly, Ducar
2020 reported that, compared with baseline, there were statistically significant higher

196, 198, 202 Llly
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compassion satisfaction mean scores (10 to 50; higher is worse) at the final (8-week) session
(mean 41.3 vs. 37.3, p=0.002), at 3 months (41.6 vs. 37.3, p=0.019), and at 6 months (42.8 vs.
37.3, p=0.009).202

3.3.7.2 Multicomponent Interventions
One pre-post study (Willis 2020) evaluated a mobile health application (PTSD Coach) with

multiple components of resilience building (deep breathing, mindfulness listening, muscle
relaxation, and thought stopping) among 117 telecommunicators in the United States.!*>
Compared with baseline, there were significant improvements in depression, based on
Depression subscale of the PHQ-9 (0 to 27; higher is worse) (4.1 vs. 6.7, p=0.001); anxiety,
based on the GAD-7 (0 to 21; higher is worse) (4.0 vs. 6.1, p=0.001); PTSD, based on the PCL-5
(0 to 80; higher is worse) (10.1 vs. 19.9, p <0.001); and alcohol use, based on the AUDIT-C (0
to 12; higher is worse) (2.5 vs. 3.3, p=0.007).'%°

3.3.7.3 Peer Support

One pre-post study (McCall 2023) evaluated a peer support program among 60 air medical
crew members in the United States.?’! A peer support team provided outreach to crew members
with assistance from a flight chaplain.

For burnout and compassion satisfaction, both evaluated using the ProQOL, there were no
statistically significant improvements overall or when stratified by duration of experience in the
field. For secondary traumatic stress, there were no significant improvements overall or when
stratified by sex and job role.

3.3.7.4 Adaptive Humor

One pre-post study (Leon-Perez 2021) evaluated the training of 58 EMS clinicians in Spain
in adaptive humor to maintain positive social interactions and deal with stressful situations.'”’
Compared with baseline, participants experienced improvements in the following outcomes, all
based on the GHQ (0 to 6; higher is worse): anxiety (1.74 vs. 2.12, p=0.05), depression (1.86
vs. 3.41, p=0.001), social dysfunction (p=0.002, scores not reported), and psychological
distress (p=0.001, scores not reported).'”’

3.4 Key Question 3. What are the contextual and implementation factors
of studies with effective EMS/telecommunicator workforce practices to
prevent, recognize, and treat mental health issues (depression, anxiety,
posttraumatic stress disorder [PTSD], suicidality, and substance use
disorders) and occupational stress issues (burnout, stress, and moral
injury)?

3.4.1 Key Points

e Five studies with 579 participants reported on interventions that were associated with
benefits for at least one outcome of interest. These included three studies among a total of
139 EMS clinicians and two studies among a total of 440 telecommunicators.

e No eligible intervention studies among telecommunicators reported on any of the context
or implementation factors associated with effective practices to prevent, recognize, and
treat mental health or occupational stress issues.
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¢ Based on the intervention studies among EMS clinicians, the evidence is insufficient
regarding the effects of setting (urban/suburban/rural), shift durations, and agency
financing as contextual or implementation factors. There is no evidence in the studies on
interventions regarding the effects of workforce training, agency sizes, overtime
restrictions, or availability of mental health resources.

3.4.2 Description of Included Studies

A total of five studies addressed this Key Question (KQ). All five studies are drawn from the
pool of studies addressing KQ2. The studies chosen for this KQ are those in which the
interventions were associated with benefit for at least one outcome of interest (regardless of
whether we could make a conclusion for that outcome across studies in KQ2). Detailed results
from these studies are in the KQ?2 section.

The five studies included two studies (1 RCT!® and 1 pre-post study'®®) among a total of 440
telecommunicators and three studies (1 non-randomized trial,'*® 1 pre-post study,'” and 1
prospective cohort study?’?) among a total of 139 pre-hospital EMS clinicians. Two studies were
conducted in the United States, !> 2°? one in the United States and Canada,'*® and one each in
France'®® and Spain.'” Only one of the five studies was conducted in the aftermath of the
COVID-19 pandemic.'®

3.4.2.1 Participant Characteristics

The sample sizes ranged from 50! to 323'°% among the telecommunicator studies and 1522
to 66!°® among the EMS clinician studies. The telecommunicator studies predominantly included
female participants, with a range from 76.9 percent'®® to 82 percent.!*® The EMS clinician
studies had a range for female participants from 13.3 percent’* to 46.6 percent.'” The average
ages of participants ranged from 37.4!% to 46.4 years.?®? Only two studies reported on race, with
White participants comprising the majority of those studies’ participants: 90.1 percent'*® and
77.8 percent.!> Only two studies reported on ethnicity, with 1.9 percent'* and 10.3 percent'®®
Hispanic participants in those studies.

3.4.3 Results, Context, and Implementation Factors in
Telecommunicator Studies

The RCT (Lily 2019) compared a 7-week weekly, online mindfulness-based intervention
(Destress 9-1-1) with a wait-list control group for telecommunicators in the United States and
Canada.!®® The intervention significantly reduced stress after the intervention and 3 months
later.'”° The pre-post study (Willis 2020) evaluated a mobile health application (PTSD Coach)
with multiple components of resilience building (deep breathing, mindfulness listening, muscle
relaxation, and thought stopping) among 117 telecommunicators in the United States.'??
Compared with baseline, there were significant improvements in depression, anxiety, PTSD, and
alcohol use.'??

Neither study reported on contextual or implementation factors, such as workforce training,
agency sizes, agency locations (urban/suburban/rural), shift characteristics, overtime
restrictions, agency financing, or availability of mental health resources.
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3.4.4 Results, Context, and Implementation Factors in EMS
Clinician Studies

The pre-post study (Leon-Perez 2021) evaluated the training of 58 EMS clinicians in Spain in
adaptive humor to maintain positive social interactions and deal with stressful situations.'*’
Compared with baseline, participants had improvements in anxiety, depression, social
dysfunction, and psychological distress.'*’

The non-randomized interventional study (Giaume 2023) compared a program focused on
reducing burnout among 66 prehospital EMS clinicians in France through a combination of
mindfulness, heart coherence training, and positive psychology workshops (FIRECARE) with
waitlist controls.'”® At the 3-month timepoint, compared with the waitlist group, the intervention
group experienced greater reductions in burnout.'”®

The prospective cohort study (Ducar 2020) evaluated an 8-week mindfulness and stress
reduction course (without a control group) among 15 prehospital EMS clinicians in the United
States.?> Compared with baseline, there were statistically significant lower burnout scores and
higher compassion satisfaction scores at 8 weeks, 3 months, and 6 months.2

The non-randomized interventional study (Giaume 2023) was in an urban setting, and the
prospective cohort study (Ducar 2020) was in a rural setting. The other study did not report on
the setting.

The non-randomized interventional study (Giaume 2023) reported that shift durations were
either 24 or 48 hours, with 120 shifts a year. Neither of the other two studies reported on shift
characteristics.

All participants in the prospective cohort study (Ducar 2020) were at volunteer agencies;
neither of the other two studies reported on agency financing.

None of the three intervention-based studies reported other contextual or implementation
factors, such as workforce training, agency sizes, overtime restrictions, or availability of
mental health resources to EMS clinicians.

3.5 Key Question 4. What future research is needed to close existing
evidence gaps regarding prevention, recognition, and treatment of mental
health issues (depression, anxiety, posttraumatic stress disorder [PTSD],
suicidality, and substance use disorders) and occupational stress issues
(burnout, stress, and moral injury) in the EMS and telecommunicator
workforces?

3.5.1 Key Points

e Future research should evaluate mindfulness-based and other interventions. Some
modifying factors (e.g., more trauma exposure, more hours per week, more burnout,
higher call volumes) that are associated with poor outcomes likely provide valuable
insights into other potential avenues for future intervention development and evaluation.

e Future studies should be either randomized controlled trials that are adequately powered
and well-conducted or non-randomized studies that adequately account for important
confounders.

e Future studies should consistently evaluate and report various prioritized outcomes.
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e Future studies should be fully reported, including reporting various characteristics of the
agencies in which the study was conducted.

3.5.2 Evidence and Research Gaps

As discussed in section 3.3 Key Question 2, there are extensive gaps in the evidence
regarding the effectiveness of interventions to prevent, recognize, and treat mental health and
occupational stress issues among telecommunicators and EMS clinicians. The focus of this
systematic review is on interventions targeting resistance and resilience (i.e., not
recovery/treatment).

For telecommunicators, we identified only two studies, each of which evaluated an
intervention targeting both resistance and resilience (Table 8). These included an RCT (Lilly
2019'%) that evaluated a 7-week, weekly, online mindfulness intervention (Destress 9-1-1) and a
pre-post study (Willis 2020'%) that evaluated a mobile health application (PTSD Coach) with
multiple components: deep breathing, mindfulness listening, muscle relaxation, and thought
stopping. We were unable to make a conclusion regarding the effectiveness of these
interventions among telecommunicators because the RCT did not report any of our prioritized
outcomes for KQ2 and the pre-post study was small and did not involve a comparator group.

For EMS clinicians, we identified only six studies, of which one study (Hazell 20222%°)
evaluated an intervention targeting resistance only, one study (Chaabane 2022'°7) evaluated an
intervention targeting resilience only, and four studies (Giaume 2023'%® Ducar 2020,%> McCall
2023,2°! and Leon-Perez 2021'%") evaluated interventions targeting both resistance and resilience
(Table 12). The interventions evaluated in these six EMS clinician studies were diverse,
including two studies (Leon-Perez 2021 and Ducar 2020) that evaluated mindfulness-based
interventions and one study each that evaluated a training video aimed at reducing mental health
stigma (Hazell 20222%), a virtual reality immersion simulating a shooting (Chaabane 2022'7), a
peer support outreach to air medical crew members with assistance from a flight chaplain
(McCall 20232°"), and a training using adaptive humor (Leon-Perez 2021'%°). Because of the
diversity of the interventions as well as the sparseness of the reported data for specific outcomes
that we prioritized, we were able to make only one conclusion regarding the effectiveness of
these interventions among EMS clinicians (i.e., that mindfulness-based interventions that target
resistance and resilience may be associated with less burnout at up to 6 months of followup; see
KQ2 section 3.3.1 Key Points).

Table 12. Key Question 4: Evidence map of designs of studies of interventions targeting
resistance and/or resilience among telecommunicators and Emergency Medical Services
clinicians

Population Target RCTs Non-Randomized | Pre-Post | Cohort Total
Trials Studies | Studies

Telecommunicators | Resistance only - - - -

Resilience only

Resistance & resilience

EMS clinicians Resistance only

Resilience only

[ =N I PN

Resistance & resilience

N

BN |||
=l

(D= (=[N

Total Resistance &/or resilience 2 1

Abbreviations: - = 0 studies identified, EMS = Emergency Medical Services; RCT = randomized controlled trial.
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3.5.3 Studies that are Needed

Despite the sparsity of the evidence, the studies among telecommunicators and EMS
clinicians (summarized above and detailed in section 3.3 Key Question 2) reported some
promising findings that future research should explore. We summarize here the interventions,
study designs and methods, outcomes, and reporting that are needed for future studies.

3.5.3.1 Interventions that Should be Evaluated in Studies that are
Needed

As discussed in section 3.2 Key Question 1, we identified some modifying factors (e.g., more
trauma exposure, more hours per week, more burnout, higher call volumes) that are associated
with poor mental health and/or occupational stress outcomes. These modifying factors likely
provide valuable insights into potential avenues that could be further evaluated for preventive
and early therapeutic interventions. Among existing interventions that show promising findings,
mindfulness-based interventions specifically deserve further exploration.

3.5.3.2 Designs and Methods of Studies that are Needed

It is crucial that future studies of interventions conduct randomization (to avoid selection
bias). These RCTs should be adequately powered (to detect potentially small treatment effects)
and well conducted. We recognize, however, that randomization may not always be possible or
practical; in that context, non-randomized studies should report between-group estimates of
treatment effect that adequately account for important confounders, such as work experience and
other factors. Ideally, propensity scoring (or similar rigorous techniques) should be used to
adequately adjust for confounders. In terms of performance and detection biases, while blinding
of participants and care providers will rarely be feasible (if at all), studies should blind the
assessors of outcomes that are not participant reported.

3.5.3.3 Outcomes in Studies that are Needed

Future studies should also consistently evaluate and report prioritized outcomes that have not
been adequately reported in the identified evidence for KQ?2, such as hospitalizations, resilience,
anxiety, depression, PTSD, substance use, suicidality, withdrawal from workforce, and
unintended harms of interventions.

3.5.3.4 Reporting of Studies that are Needed

Future studies should fully report the characteristics of the agencies in which the study was
conducted. This includes detailed information, such as agency size, agency characteristics, shift
characteristics, shift work, overtime restrictions, agency financing, and availability of mental
health resources.
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By responding to and managing emergencies and coordinating critical services, Emergency
Medical Services (EMS) clinicians and telecommunicators are vital to public health, medical
infrastructure, and safety. However, the routinely demanding and traumatic nature of their work
exposes them to significant mental health issues, such as depression, anxiety, posttraumatic
stress disorder (PTSD), substance use, and suicidality, and occupational stress issues, such as
burnout, stress, peritraumatic stress, posttraumatic distress, and moral injury. This systematic
review comprehensively and critically examines the breadth and depth of available research on
the incidence, prevalence, and severity of these issues among the EMS and telecommunicator
workforce as well as the best ways of promoting resistance and resilience regarding these issues.
Through a thorough analysis of eligible existing literature, this report presents the current state of
knowledge surrounding mental health issues within these professions. The report identifies
crucial modifying factors that may influence mental health outcomes, identifies interventions that
have been studied, and proposes avenues for future research and intervention strategies.

4.1 Findings in Relation to the Decisional Dilemmas

We identified a total of 170 studies (2 randomized controlled trials [RCTs], 1 non-
randomized controlled trial, 167 observational studies) in this systematic review. Some low or
moderate strength-of-evidence (SoE) conclusions are feasible (discussed below).

For Key Question (KQ) 1 (incidence/prevalence/severity), we identified 163 observational
studies. No study reported on the incidence of any outcome in any population. This systematic
review provides a compendium of prevalence and severity estimates for various mental health
and occupational stress issues in the EMS and telecommunicator workforces that are higher than
in the general population.

Prevalence estimates are as follows. Among telecommunicators during routine practice,
prevalence estimates are 15.50 percent for any depression, 12.4 percent for suicidal ideation, 5.7
percent for suicide plans, 0.7 percent for suicide attempts, 15.5 percent for alcohol abuse, 5
percent for high/extreme peritraumatic distress, 16.3 percent for high secondary traumatic stress,
and 17 percent acute stress disorder (low SoE for each). Among telecommunicators after critical
mass incidents, the prevalence of high general stress is 39.7 percent (low SoE). Among EMS
clinicians during routine practice as well as after critical mass incidents, the prevalence of
depression, anxiety, PTSD, burnout, and stress each varies considerably (low SoE for each).
Among EMS clinicians during routine practice, the prevalence of suicidal ideation is 33 percent,
suicide plans is 8.7 to 10.9 percent, and suicide attempts is 2.8 to 5.6 percent (moderate SoE).

Severity estimates (based on mean scores only) are as follows. Among telecommunicators
during routine practice, the mean levels of depressive symptoms and stress are mild/low to
moderate, and the mean levels of burnout are mild to severe (moderate SoE for each); the mean
levels of peritraumatic distress are moderate and secondary traumatic stress are mild (low SoE
for each). Among telecommunicators after critical mass incidents, the mean levels of burnout
and general stress are moderate (low SoE). Among EMS clinicians during routine practice, the
mean levels of depressive symptoms are minimal to mild; anxiety and operational and
organizational job stress are each mild to moderate; burnout and general stress are mild to
severe; secondary traumatic stress are mild; and alcohol use are of low risk (moderate SoE for
each). The Suicide Behaviors Questionnaire-Revised (SBQ-R) mean score is 4.92 (95% CI 2.44
to 7.39; 4 studies; moderate SoE; SBQ-R > 7 implies at risk of suicide). The mean level of moral
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injury is moderate (low SoE). Among EMS clinicians after critical mass incidents, the mean
levels of depressive symptoms are minimal to mild and anxiety are mild to moderate (moderate
SoE for each).

Modifying factors that are associated with more than one poor outcome. Among
telecommunicators, more trauma exposure may be associated with depression, PTSD, and
peritraumatic stress; burnout may be associated with stress, peritraumatic stress, and
posttraumatic distress; and mandatory overtime may be associated with burnout and
peritraumatic stress. Among EMS clinicians, paramedic certification may be associated with
anxiety, suicidality, and stress; more work experience may be associated with burnout and
peritraumatic stress; more trauma exposure may be associated with depression, anxiety, PTSD,
suicidality, burnout, stress, and peritraumatic stress; more hours worked per week may be
associated with depression and anxiety; higher call volumes may be associated with depression
and stress; and urban settings may be associated with suicidality and burnout.

For KQ?2, (interventions to promote resistance and resilience regarding mental health and
occupational stress issues), we identified eight studies (2 RCTs and 6 non-randomized studies).
Mindfulness-building interventions targeting both resistance and resilience among EMS
clinicians may be associated with reduced burnout at up to 6 months of follow-up (low SoE).
The sparsity of evidence regarding interventions (KQ?2) relative to the corpus of evidence
addressing the prevalence and severity of most mental and occupational stress issues of interest
(KQT) suggests an important mismatch and an urgent research need (see section 4.5 Implications
for Research).

For KQ3 (effective EMS/telecommunicator workforce practices to improve mental health
and occupational stress issues), we identified five studies (1 RCT and 4 non-randomized studies).
The evidence regarding the effects of setting (urban/suburban/rural), shift durations, and agency
financing as contextual or implementation factors among EMS clinicians is insufficient. There is
no evidence regarding effective telecommunicator workforce practices to improve mental health
and occupational stress issues.

For KQ4 (future research needed), see section 4.5 Implications for Research.

4.2 Strengths and Limitations

4.2.1 Strengths and Limitations of the Evidence Base

The main strength of the evidence base is its applicability to the U.S. decision-making
context. The evidence summarized provides insights into the prevalence and severity of various
outcomes for telecommunicators and EMS clinicians during routine practice and/or after critical
mass incidents. However, despite the relevance of the evidence to the U.S. decision-making
context, we were unable to make any high strength-of-evidence conclusions in the entire
systematic review. This inability stemmed from some important limitations to the evidence base.

For KQI (incidence/prevalence/severity), various factors account for the considerable
variation in prevalence and/or severity estimates across studies for various specific outcomes for
specific populations (telecommunicators or EMS). First, studies reporting prevalence or severity
estimates were often conducted in different countries and settings (e.g., urban vs. rural, large vs.
small agency sizes). Second, studies enrolled heterogenous populations in terms of demographic
factors, training, work experience, and sample sizes. Third, studies varied considerably in terms
of context (during routine practice vs. after various types of critical mass incidents, such as the
September 11 terrorist attacks in the United States and the COVID-19 pandemic). Fourth,
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studies often measured and/or categorized the same outcome using a range of measurement
instruments that differed in terms of the number and types of question items (e.g., what/how
stressed was defined), usage of different versions of the same instrument, and study-specific
modifications made to the instrument items/subscales or scoring methodologies/thresholds.
Given the considerable heterogeneity observed for most outcomes, we performed few meta-
analyses relative to the numbers of outcomes and estimates documented herein. Instead, we
frequently had to summarize the evidence narratively using ranges of estimates.

Another important part of the reason for the limited conclusions regarding some outcomes in
KQI is because even though we found 163 studies, the evidence needed to be considered
separately for EMS clinicians and telecommunicators. Within each of these populations, we
separately analyzed studies conducted during routine practice and after critical mass incidents,
and within each of those, we separately analyzed incidence, prevalence, and severity. Further,
certain outcomes included distinct constructs that needed to be analyzed separately. For example,
we analyzed the stress outcome constructs of general stress, job stress, and psychological distress
separately. The resulting “thinning out” of the evidence is an important limitation to the evidence
base.

When interpreting our finding regarding severity of a given outcome (based on mean scores),
it is important to avoid doing so in isolation but rather to interpret the severity finding in concert
with our findings regarding the prevalence of that outcome, including prevalence of different
severities of the outcome. For example, when we concluded that an outcome’s severity was mild
to moderate in a given population, it refers to where the reported mean scores fell in relation to
the recommended severity thresholds for that outcome (see Appendix C, Table C-3 of the
measurement instruments identified across outcomes in this systematic review). Mean scores, if
viewed in isolation, fail to convey that there may be a substantive percentage (i.e., prevalence) of
individuals in the population who are diagnosed with the outcome, many of whom may have a
severe manifestation of the outcome.

For KQs 2 and 3, many of the prioritized outcomes were either not reported in any included
study for specific comparisons or were reported in an insufficient number of studies to merit
conclusions. For KQ2 (interventions to promote resistance and resilience regarding mental health
and occupational stress issues), we were able to make a conclusion regarding only one outcome
(burnout). Unreported or rarely reported outcomes included hospitalizations, resilience, anxiety,
depression, PTSD, substance use, suicidality, withdrawal from workforce, and unintended harms
of interventions. For KQ3 (contextual and implementation factors of studies with effective
EMS/telecommunicator workforce practices), no conclusions were feasible for any of the
outcomes, including burnout.

For KQ1, data were rarely reported for the impact of certain modifying factors at the personal
level (sexual identify, race, and income), interpersonal level (peer support access/use, availability
of psychological help), and agency level (agency size, number of shifts per month, and regularity
of shifts). Among studies that reported subgroup data, few studies reported statistical analyses
that evaluated differences between subgroups. Finally, for KQ1, we did not a find a single study
that reported on the incidence of any of our outcomes of interest.

4.2.2 Strengths and Limitations of the Systematic Review Process

We followed contemporary standards for systematic reviews, including (1) engagement with
a multidisciplinary group of stakeholders in refining all KQs and (2) careful adherence to current
systematic review standards for protocol publication and registration, literature searching,

93



4. Discussion

screening, data extraction, risk of bias assessment, narrative synthesis, quantitative synthesis, and
SoE assessment. These approaches helped us to characterize a considerably heterogeneous body
of evidence from a range of countries, settings, and populations and to document gaps in the
evidence. Another strength of this systematic review is its applicability to the U.S. decision-
making context. For all KQs, we restricted to studies conducted in high-income countries. We
made these decisions to maximize the applicability of the evidence to the U.S. decision-making
context. Despite the country income level restriction of this systematic review, our
comprehensive search yielded 170 studies.

There are some important limitations to this systematic review. First, all conclusions made
are based on either low or moderate SoE. Second, to meet project timelines, we restricted full
synthesis of KQ1 EMS clinician studies to those that enrolled at least 100 participants. Citation
and limited study characteristic information regarding the 57 articles that described studies of
EMS clinicians with fewer than 100 participants are listed in Appendix C for the interested
reader. Because KQI1 is largely about epidemiology (incidence, prevalence, and severity), we
determined that a sample size restriction was the most rigorous way to keep the size of the
evidence manageable. Third, we excluded studies involving populations of firefighters, rescue
workers, emergency workers, and first responders, unless the study authors specified that
everyone in the study did EMS work or reported separate data for EMS clinicians. Our reasoning
for this was that EMS clinicians are distinct from firefighters, notably due to their prolonged
exposure to patients during transport, the performance of medical procedures, and the significant
medical responsibilities they bear for patient care. Moreover, firefighters who occasionally assist
with EMS work may only partially represent the unique challenges faced by clinicians dedicated
to EMS work. Fourth, for all KQs, we restricted the evidence to English-language studies
published in the year 2001 onwards. Our findings may have been somewhat different had we
included non-English language articles or older studies. However, in consultation with the
stakeholders, we deemed that older studies likely have little relevance to current EMS practices.
Moreover, the 2001 year corresponds to the September 11 attacks in the United States, and we
were therefore able to include studies that evaluated that important critical mass incident.

4.3 Applicability

Given our focus on high-income countries, a major strength of this systematic review is the
applicability of our findings to the U.S. decision-making context. Thirty-nine percent of the
studies were conducted in the United States. The geographic and racial diversity of participants
in these studies generally mirrored that of the EMS and telecommunicator workforce in the
United States. As such, the conclusions in this systematic review apply generally to the EMS and
telecommunicator workforce in the United States. The extent to which the overall findings of this
systematic review are broadly applicable beyond the United States is unclear.

4.4 Implications for Clinical Practice

The findings in this systematic review summarize what is known regarding the incidence,
prevalence, and severity of mental health and occupational stress issues among the EMS and
telecommunicator workforces, the effectiveness and harms of interventions to promote resistance
and resilience regarding those issues, the contextual and implementation factors of effective
EMS/telecommunicator workforce practices, and research that is needed to address the gaps. It is
important to remember that studies of treatments of mental health disorders were not included in
this systematic review because treatment of those disorders is not presumed to be different than
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in the general population. The interventions examined in this systematic review therefore focus
on resilience and resistance regarding mental health and occupational stress issues.

Depression is a significant mental health issue affecting both EMS clinicians and
telecommunicators. This systematic review finds nuanced findings for depression. For
telecommunicators, the prevalence of any depression is notable (15.5%), with the highest
prevalence (26.2%) among studies that specifically reported on mild depression. Although the
mean levels of depressive symptoms among EMS clinicians tend to be of mild to moderate
severity, the wide range of prevalence of moderate to severe cases, both during routine practice
and after critical mass incidents, is noteworthy and underscores the need for ongoing support and
resilience-building initiatives. More trauma exposure, more hours per week, and higher call
volumes are each associated with more depression.

Anxiety represents a pervasive concern among EMS clinicians and telecommunicators, with
varying degrees of prevalence and severity observed across different contexts. This variance is
observed during routine practice and following critical mass incidents, with prevalence ranging
across any mild and moderate anxiety categories. Mean anxiety levels among EMS clinicians
tend to fall within the mild to moderate range in both scenarios. Modifying factors emerge as
significant influencers, with certification status (being a certified paramedic) and having more
exposure to trauma being associated with higher anxiety levels among EMS clinicians.
Conversely, access to and utilization of peer support may be associated with lower anxiety levels
among EMS clinicians.

PTSD and moral injury represent profound psychological challenges faced by EMS
clinicians and telecommunicators. Although the studies we included provided estimates
regarding PTSD prevalence, the existing instruments that the studies used for measuring PTSD
did not have available thresholds for defining gradations of severity (e.g., mild, moderate,
severe). The scarcity of research on moral injury, especially among telecommunicators, is also
notable.

Substance use represents a complex aspect of mental health among EMS clinicians and
telecommunicators. However, the studies identified in this systematic review provide valuable
insights into the prevalence and severity of substance use within these populations. Among
telecommunicators, although we identified the prevalence of alcohol abuse during routine
practice as 15.5 percent, the evidence regarding mean levels of alcohol consumption among
telecommunicators remains inconclusive. Among EMS clinicians, mean levels of alcohol
consumption suggest low risk. Although older age and years of service may be associated with
less alcohol use, significant gaps persist in our understanding of the underlying modifying factors
that drive the use of alcohol, nicotine, and other substances.

Suicidality represents a profound concern within the EMS and telecommunicator
communities. Although the identified evidence offers valuable insights into the prevalence and
severity of suicidality among EMS clinicians and telecommunicators, significant gaps persist in
understanding its underlying mechanisms and risk factors. Although the prevalence of suicidal
ideation, plans, and attempts during routine practice appear lower among telecommunicators
than EMS clinicians, the lack of data on suicidality following critical incidents underscores the
need for further research in this area. Modifying factors, such as urban settings, burnout, and
exposure to potentially traumatic events, emerge as significant contributors to heightened
suicidality.

For reference, we provide some estimates of prevalence of suicidal ideation among other
healthcare populations. The prevalence of suicidal ideation in the past 12 months among
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healthcare clinicians in the United States has been reported to be 2.5 percent.?”> Among
employed adults aged 18 to 64 years in the United States, the prevalence in the past 12 months of
suicidality has been reported to be 3.5 percent (3.1% had suicidal ideation only, and 0.4% had
attempted suicide).?”® In other countries, the prevalence of suicidal ideation among healthcare
clinicians has been reported to be 10.5 percent in Australia®** and 11.1 percent in
Malaysia.’*>Burnout poses a significant challenge within the EMS workforce, exerting
detrimental effects on individual well-being and organizational performance.?*® Socio-
demographic characteristics, workplace dynamics, and exposure to traumatic events are pivotal
in shaping burnout experiences. The impact of burnout and its downstream effects extend beyond
individual consequences, potentially compromising patient care quality and organizational
resilience.?”” The multifaceted nature of burnout is evident from studies in this systematic review
reporting varying prevalence for overall burnout as well as for its domains of depersonalization,
emotional exhaustion, and (low) personal achievement. Several factors were identified as
contributors to burnout, including social isolation, workplace incivility, and exposure to physical
and verbal violence. Notably, the COVID-19 pandemic exacerbated burnout levels, particularly
evident in higher rates of depersonalization and emotional exhaustion in studies conducted after
this critical mass incident. The overall data on burnout among EMS clinicians and
telecommunicators presents a significant concern within these vital emergency response
professions. Across 63 studies, burnout rates varied considerably, with prevalence ranging from
13.3 to 87.7 percent. The impacts of demographic modifying factors, such as age, sex, race, and
level of education, on burnout appeared inconsistent across studies.

Stress, peritraumatic stress, and posttraumatic distress constitute multifaceted,
interrelated challenges among EMS clinicians and telecommunicators. Although the identified
evidence offers valuable insights into the prevalence and severity of stress-related outcomes
among EMS clinicians and telecommunicators, important gaps remain in our understanding of
their dynamic interplay with individual, organizational, and environmental factors. EMS
clinicians also experienced stress differentially based on routine practice and post-incident
scenarios.

For KQ2, our analysis of studies reporting on interventions found that mindfulness-building
interventions that target resistance and resilience may be associated with reduced burnout among
EMS clinicians. However, no studies for KQ?2 assessed potential heterogeneity of treatment
effects across different subpopulations. It is possible that the various interventions evaluated may
have differential impacts on specific populations, such as less experienced versus more
experienced telecommunicators, or emergency medical technicians (EMTs) versus paramedics.
The identified evidence does not allow a meaningful exploration of these nuances. Given the
significant mental health challenges that plague the EMS and telecommunicator workforces, and
insufficient evidence regarding the various interventions, giving agencies options regarding
interventions may be important for improving outcomes.

4.5 Implications for Research

For KQ1, the lack of data on incidence of any outcome in either EMS clinicians or
telecommunicators remains an important gap. This highlights a crucial need for future research
to evaluate each mental health and occupational stress issue in terms of the extent of its onset
(i.e., cumulative incidence) and speed of its onset (i.e., incidence rate) among individuals who
previously did not have the issue. Such longitudinal investigations into the trajectories of mental
health outcomes among EMS clinicians and telecommunicators would be of immense value.
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When conducting studies that enroll mixed populations of emergency workers, it is important
that future researchers stratify results in those studies by those who do versus do not perform
EMS work. As discussed in section 4.2.1 Strengths and Limitations of the Evidence Base, this
will enable extraction of results and better understand the mental health of the distinct population
of EMS clinicians.

Although anxiety is a prevalent concern among EMS clinicians, further research is needed to
understand its impact on telecommunicators fully and to explore effective intervention strategies
within both groups. Further research is warranted to explore differences in burnout reporting by
age and sex and to identify effective interventions tailored to the unique challenges faced by each
group. The current systematic review identifies considerable heterogeneity in outcome reporting
for burnout and the lack of thresholds for defining severity of PTSD, which precluded synthesis
of the severity scores for these two important outcomes. As with several other outcomes, future
research on burnout and PTSD would benefit from standardized measurement instruments and
thresholds for defining severity, which would allow for comparability of the outcomes and data
synthesis.

Across all KQs, studies frequently did not report information regarding key characteristics of
the agencies in which the study was conducted. These characteristics include agency size, agency
characteristics, shift characteristics, shift work, overtime restrictions, agency financing, and
availability of mental health resources. These and others are potentially important contextual
factors that may impact outcomes.

In terms of study design, for KQ1, the field needs more prospective or retrospective
longitudinal studies that are designed, conducted, and analyzed well. For KQ2, more randomized
controlled trials that are designed, conducted, and analyzed well are also needed. These studies
should also consistently evaluate and report prioritized outcomes that were not adequately
reported in the identified evidence, such as hospitalizations, resilience, anxiety, depression,
PTSD, substance use, suicidality, withdrawal from workforce, and unintended harms of
interventions. Moreover, it is striking that only 5 percent of the identified studies evaluated
intervention strategies to promote resistance and resilience regarding the mental health and
occupational stress issues (KQ2). Some modifying factors (e.g., more trauma exposure, more
hours per week, more burnout, higher call volumes) that are associated with poor outcomes
provide valuable insights into potential avenues that could be further evaluated for preventive
and early therapeutic interventions. Addressing the numerous mental health challenges facing
EMS clinicians and telecommunicators will require evidence-based and comprehensive
strategies that prioritize prevention, early intervention, and support initiatives tailored to the
unique needs of those working in these essential frontline professions. Through a concerted
effort towards improved research design and interventional deployment, the field can enhance
the health and capacity of EMS clinicians and telecommunicators to fulfill their critical mission
of safeguarding public health and safety. Taken together, this can help ensure the sustainability
and effectiveness of emergency response systems.

4.6 Conclusions

Although we found 170 studies that were conducted in high-income countries, we were able
to make only low- and moderate-SoE conclusions regarding outcomes prioritized for this
systematic review. Future research, for which we have provided suggestions, should report on
incidence of mental health and occupational stress issues and compare interventions to promote
resistance and resilience regarding these issues. For all research questions, the outcomes we
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prioritized (in collaboration with a multidisciplinary group of stakeholders) should also be
reported. Such evidence could inform strategies to address the many mental health and

occupational stress issues that plague the EMS and telecommunicator workforces in the United
States.

98



5. References

5. References

Substance Abuse and Mental Health Services
Administration. Key substance use and
mental health indicators in the United States:
Results from the 2021 National Survey on
Drug Use and Health (HHS Publication No.
PEP22-07-01-005, NSDUH Series H-57)
Center for Behavioral Health Statistics and
Quality, Substance Abuse and Mental Health
Services Administration. 2022.
https://www.samhsa.gov/data/report/2021-
nsduh-annual-national-report

National Comorbidity Survey (NCS).
Harvard Medical School; 2017.
https://www.hcp.med.harvard.edu/ncs/index.
php. Accessed on June 4, 2024.

Mock EF, Wrenn KD, Wright SW, et al.
Anxiety levels in EMS providers: effects of
violence and shifts schedules. Am J Emerg
Med. 1999 Oct;17(6):509-11. doi:
10.1016/50735-6757(99)90186-9. PMID:
10530524.

Petrie K, Milligan-Saville J, Gayed A, et al.
Prevalence of PTSD and common mental
disorders amongst ambulance personnel: a
systematic review and meta-analysis. Soc
Psychiatry Psychiatr Epidemiol. 2018
Sep;53(9):897-909. doi: 10.1007/s00127-
018-1539-5. PMID: 29869691.

Vigil NH, Grant AR, Perez O, et al. Death by
Suicide-The EMS Profession Compared to
the General Public. Prehosp Emerg Care.
2019 May-Jun;23(3):340-5. doi:
10.1080/10903127.2018.1514090. PMID:
30136908.

Rosenerger RA, Fowler RL, Robbins M.
Burnout among EMS professionals:
Incidence, assessment and management.
2019.
https://www.jems.com/exclusives/burnout-
among-ems-professionals-incidence-
assessment-and-management/.

Greenberg N, Docherty M, Gnanapragasam
S, et al. Managing mental health challenges
faced by healthcare workers during covid-19

99

10.

1.

13.

14.

pandemic. Bmj. 2020 Mar 26;368:m1211.
doi: 10.1136/bmj.m1211. PMID: 32217624.

Spoorthy MS, Pratapa SK, Mahant S. Mental
health problems faced by healthcare workers
due to the COVID-19 pandemic-A review.
Asian J Psychiatr. 2020 Jun;51:102119. doi:
10.1016/j.ajp.2020.102119. PMID:
32339895.

Maben J, Bridges J. Covid-19: Supporting
nurses' psychological and mental health. J
Clin Nurs. 2020 Aug;29(15-16):2742-50.
doi: 10.1111/jocn.15307. PMID: 32320509.

National Emergency Number Association
(NENA) and Carbyne. Pulse of 9-1-1: 2023
NENA & Carbyne State of the Industry
Survey. 2023.
https://cdn.ymaws.com/www.nena.org/resour
ce/resmgr/docs/2023 _Carbyne_and NENA
The_Pu.pdf. Accessed on September 13,
2023.

. World Health Organization (WHO). Burn-
out an "occupational phenomenon":
International Classification of Diseases.

Litz BT, Stein N, Delaney E, et al. Moral
injury and moral repair in war veterans: a
preliminary model and intervention strategy.
Clin Psychol Rev. 2009 Dec;29(8):695-706.
doi: 10.1016/j.cpr.2009.07.003. PMID:
19683376.

Griffin BJ, Purcell N, Burkman K, et al.
Moral Injury: An Integrative Review. J
Trauma Stress. 2019 Jun;32(3):350-62. doi:
10.1002/jts.22362. PMID: 30688367.

Wu AW, Connors C, Everly GS, Jr. COVID-
19: Peer Support and Crisis Communication
Strategies to Promote Institutional
Resilience. Ann Intern Med. 2020 Jun
16;172(12):822-3. doi: 10.7326/m20-1236.
PMID: 32251512.

Williamson V, Murphy D, Greenberg N.
COVID-19 and experiences of moral injury
in front-line key workers. Occup Med


https://www.samhsa.gov/data/report/2021-nsduh-annual-national-report
https://www.samhsa.gov/data/report/2021-nsduh-annual-national-report
https://www.hcp.med.harvard.edu/ncs/index.php
https://www.hcp.med.harvard.edu/ncs/index.php
https://www.jems.com/exclusives/burnout-among-ems-professionals-incidence-assessment-and-management/
https://www.jems.com/exclusives/burnout-among-ems-professionals-incidence-assessment-and-management/
https://www.jems.com/exclusives/burnout-among-ems-professionals-incidence-assessment-and-management/
https://cdn.ymaws.com/www.nena.org/resource/resmgr/docs/2023_Carbyne_and_NENA_The_Pu.pdf
https://cdn.ymaws.com/www.nena.org/resource/resmgr/docs/2023_Carbyne_and_NENA_The_Pu.pdf
https://cdn.ymaws.com/www.nena.org/resource/resmgr/docs/2023_Carbyne_and_NENA_The_Pu.pdf

5. References

16.

17.

18.

19.

20.

21.

22.

(Lond). 2020 Jul 17;70(5):317-9. doi:
10.1093/occmed/kqaa052. PMID: 32239155.

The Johns Hopkins P.O.E. Total Worker
Health® Center (POE Center) in Mental
Health. About Us.
https://publichealth.jhu.edu/departments/envi
ronmental-health-and-engineering/research-
and-practice/centers-and-institutes/the-johns-
hopkins-poe-total-worker-healthr-center-poe-

center. Accessed on May 20, 2023.

Woods EH, Zhang Y, Roemer EC, et al.
Addressing Psychosocial, Organizational,
and Environmental Stressors Emerging From
the COVID-19 Pandemic and Their Effect on
Essential Workers' Mental Health and Well-
being: A Literature Review. J Occup Environ
Med. 2023 May 1;65(5):419-27. doi:
10.1097/jom.0000000000002802. PMID:
36701793.

Zhang Y, Woods EH, Roemer EC, et al.
Addressing Workplace Stressors Emerging
from the Pandemic. Am J Health Promot.
2022 Sep;36(7):1215-23. doi:
10.1177/08901171221112488b. PMID:
36003011.

Firth-Cozens J, Greenhalgh J. Doctors'
perceptions of the links between stress and
lowered clinical care. Soc Sci Med. 1997
Apr;44(7):1017-22. doi: 10.1016/s0277-
9536(96)00227-4. PMID: 9089922.

Bentley MA, Crawford JM, Wilkins JR, et al.
An assessment of depression, anxiety, and
stress among nationally certified EMS
professionals. Prehosp Emerg Care. 2013
Jul-Sep;17(3):330-8. doi:
10.3109/10903127.2012.761307. PMID:
23414106.

Reith TP. Burnout in United States
Healthcare Professionals: A Narrative
Review. Cureus. 2018 Dec 4;10(12):e3681.
doi: 10.7759/cureus.3681. PMID: 30761233.

Gold Y. Burnout: Causes and Solutions. The
Clearing House: A Journal of Educational
Strategies, Issues and Ideas. 1985
1985/01/01;58(5):210-2. doi:
10.1080/00098655.1985.9955539.

100

23.

24.

25.

26.

27.

28.

29.

30.

Novilla MLB, Moxley VBA, Hanson CL, et
al. COVID-19 and Psychosocial Well-Being:
Did COVID-19 Worsen U.S. Frontline
Healthcare Workers' Burnout, Anxiety, and
Depression? Int J Environ Res Public Health.
2023 Mar 1;20(5)doi:
10.3390/ijerph20054414. PMID: 36901432.

Abd El Salam Amin Yacout D, Yousef
Mohamed N, Hosni El Sherbini H. Post-
Traumatic Stress Disorders and Burnout
Syndrome among Community Paramedic
Staff. Egyptian Journal of Health Care.
2021;12(1):340-63.

Moring SM. Burnout and retention in EMS
systems: Mid-level managers and policy
effectiveness [Doctoral]: Capella University;
2023.

Patterson PD, Probst JC, Leith KH, et al.
Recruitment and retention of emergency
medical technicians: a qualitative study. J
Allied Health. 2005 Fall;34(3):153-62.
PMID: 16252678.

Boland LL, Mink PJ, Kamrud JW, et al.
Social Support Outside the Workplace,
Coping Styles, and Burnout in a Cohort of
EMS Providers From Minnesota. Workplace
Health Saf. 2019 Aug;67(8):414-22. doi:
10.1177/2165079919829154. PMID:
31064273.

Blake H, Gupta A, Javed M, et al. COVID-
Well Study: Qualitative Evaluation of
Supported Wellbeing Centres and
Psychological First Aid for Healthcare
Workers during the COVID-19 Pandemic.
Int J Environ Res Public Health. 2021 Mar
31;18(7)doi: 10.3390/ijerph18073626.
PMID: 33807306.

Kaminsky M, McCabe OL, Langlieb AM, et
al. An Evidence-Informed Model of Human
Resistance, Resilience, and Recovery: The
Johns Hopkins’ Outcome-Driven Paradigm
for Disaster Mental Health Services. Brief
Treatment and Crisis Intervention.
2007;7(1):1-11.

Substance Abuse and Mental Health Services
Administration, U.S. Department of Health
and Human Services. SAMHSA’s Working


https://publichealth.jhu.edu/departments/environmental-health-and-engineering/research-and-practice/centers-and-institutes/the-johns-hopkins-poe-total-worker-healthr-center-poe-center
https://publichealth.jhu.edu/departments/environmental-health-and-engineering/research-and-practice/centers-and-institutes/the-johns-hopkins-poe-total-worker-healthr-center-poe-center
https://publichealth.jhu.edu/departments/environmental-health-and-engineering/research-and-practice/centers-and-institutes/the-johns-hopkins-poe-total-worker-healthr-center-poe-center
https://publichealth.jhu.edu/departments/environmental-health-and-engineering/research-and-practice/centers-and-institutes/the-johns-hopkins-poe-total-worker-healthr-center-poe-center
https://publichealth.jhu.edu/departments/environmental-health-and-engineering/research-and-practice/centers-and-institutes/the-johns-hopkins-poe-total-worker-healthr-center-poe-center

5. References

31.

32.

33.

34.

35.

36.

37.

38.

Definition of Recovery. Rockville, MD:
2012.

Caplan G. Principles of Preventive
Psychiatry. New York, NY: Basic Books;
1964.

Munn Z, Moola S, Lisy K, et al. Chapter 5:
Systematic reviews of prevalence and
incidence. In: Aromataris E, Munn Z, eds.
JBI Manual for Evidence Synthesis. 2020.

Wells GA, Wells G, Shea B. The Newcastle-
Ottawa Scale (NOS) for Assessing the
Quality of Nonrandomised Studies in Meta-
Analyses.

Hoy D, Brooks P, Woolf A, et al. Assessing
risk of bias in prevalence studies:
modification of an existing tool and evidence
of interrater agreement. J Clin Epidemiol.
2012 Sep;65(9):934-9. doi:
10.1016/j.jclinepi.2011.11.014. PMID:
22742910.

Higgins JP, Altman DG, Getzsche PC, et al.
The Cochrane Collaboration's tool for
assessing risk of bias in randomised trials.
Bmj. 2011 Oct 18;343:d5928. doi:
10.1136/bmj.d5928. PMID: 22008217.

Sterne JA, Hernan MA, Reeves BC, et al.
ROBINS-I: a tool for assessing risk of bias
in non-randomised studies of interventions.
Bmj. 2016 Oct 12;355:14919. doi:
10.1136/bmj.i4919. PMID: 27733354,

Agency for Healthcare Research and Quality.
Methods Guide for Effectiveness and
Comparative Effectiveness Reviews.
Rockville, Maryland.
https://effectivehealthcare.ahrq.gov/products/
collections/cer-methods-guide. Accessed on
March 5, 2023.

Berkman ND, Lohr KN, Ansari MT, et al.
Grading the strength of a body of evidence
when assessing health care interventions: an
EPC update. J Clin Epidemiol. 2015
Nov;68(11):1312-24. doi:
10.1016/j.jclinepi.2014.11.023. PMID:
25721570.

101

39.

40.

41.

42.

43.

44,

45.

46.

Guyatt GH, Oxman AD, Kunz R, et al.
Going from evidence to recommendations.
Bmj. 2008 May 10;336(7652):1049-51. doi:
10.1136/bmj.39493.646875.AE. PMID:
18467413.

Weibel L, Gabrion I, Aussedat M, et al.
Work-related stress in an emergency medical
dispatch center. Ann Emerg Med. 2003
Apr;41(4):500-6. doi:
10.1067/mem.2003.109. PMID: 12658250.

Turner K LM, Gamez A, Kressler K. Impact
of work-related factors on stress and health
among 911 calltakers and dispatchers in
California. Ann Emerg Dispatch Response.
2019;7(1):5-11.

Stallman HM, Dodd N, Warren-James M, et
al. Workplace sense of belonging and
paramedic wellbeing using network analysis:
A cross-sectional study. Australas Emerg
Care. 2023 Mar ldoi:
10.1016/j.auec.2023.02.001. PMID:
36868938.

Kaki S, Hawkins D. Deaths of Despair
Among Healthcare Workers, Massachusetts,
2011 to 2015. J Occup Environ Med. 2021
Jun 1;63(6):449-55. doi:
10.1097/jom.0000000000002145. PMID:
33683836.

Carleton RN, Afifi TO, Taillieu T, et al.
Assessing the Relative Impact of Diverse
Stressors among Public Safety Personnel. Int
J Environ Res Public Health. 2020 Feb
14;17(4)doi: 10.3390/ijerph17041234.
PMID: 32075062.

Kindermann D, Sanzenbacher M, Nagy E, et
al. Prevalence and risk factors of secondary
traumatic stress in emergency call-takers and
dispatchers—A cross-sectional study.
European Journal of Psychotraumatology.
2020;11(1)doi:
10.1080/20008198.2020.1799478. PMID:
2020-70563-001.

Blalock JR, Black RA, Bourke ML, et al.
Emergency communication operators:
Findings from the national wellness survey
for public safety personnel. Journal of Police
and Criminal Psychology. 2023doi:


https://effectivehealthcare.ahrq.gov/products/collections/cer-methods-guide
https://effectivehealthcare.ahrq.gov/products/collections/cer-methods-guide

5. References

47.

48.

49.

50.

51.

52.

53.

10.1007/511896-023-09599-x. PMID: 2023- 54.

89638-001.

Lilly MM, Allen CE. Psychological
Inflexibility and Psychopathology in 9-1-1
Telecommunicators. J Trauma Stress. 2015
Jun;28(3):262-6. doi: 10.1002/jts.22004.

PMID: 25964163. 55.

Pierce H, Lilly MM. Duty-related trauma
exposure in 911 telecommunicators:
Considering the risk for posttraumatic stress.
Journal of Traumatic Stress. 2012;25(2):211-
5. doi: 10.1002/jts.21687. PMID: 2012-
10661-014.

Latter R. Predicting burnout among

emergency dispatchers: The role of coping 56.

strategies, vicarious trauma, and
psychological distress: ProQuest Information
& Learning; 2004.

H. M, Painter I, Lilly M, et al. An
exploration of sources, symptoms and

buffers of occupational stress in 9-1-1 S7.

emergency call centers. Annals of
Emergency Dispatch and Response.
2015;3(2):28-35.

Bernaldo-De-Quirds M, Piccini AT, Gémez
MM, et al. Psychological consequences of
aggression in pre-hospital emergency care:

cross sectional survey. Int J Nurs Stud. 2015 58.

Jan;52(1):260-70. doi:
10.1016/j.ijnurstu.2014.05.011. PMID:
24947754,

Kyron MJ, Rikkers W, Bartlett J, et al.
Mental health and wellbeing of Australian

police and emergency services employees. 59.

Arch Environ Occup Health.
2022;77(4):282-92. doi:
10.1080/19338244.2021.1893631. PMID:
33653231.

Reti T, de Terte I, Stephens C. Traumatic
exposure, work-related stressors and gender
as risk factors in the development of

psychological distress for ambulance 60.

personnel. Traumatology. 2022;28(1):46-55.
doi: 10.1037/trm0000315. PMID: 2021-
61057-001.

102

Harris R, Drummond SPA, Meadley B, et al.
Mental health risk factors for shift work
disorder in paramedics: A longitudinal study.
Sleep Health. 2023 Feb;9(1):49-55. doi:
10.1016/j.s1eh.2022.09.009. PMID:
36400678.

Setlack J, Brais N, Keough M, et al.
Workplace Violence and Psychopathology in
Paramedics and Firefighters: Mediated by
Posttraumatic Cognitions. Canadian Journal
of Behavioural Science. 2021;53(3):211-20.
doi: 10.1037/cbs0000240. PMID:
151412304. Language: English. Entry Date:
20210721. Revision Date: 20210721.
Publication Type: Journal Article.

Halpern J, Maunder RG, Schwartz B, et al.
Identifying risk of emotional sequelae after
critical incidents. Emerg Med J. 2011
Jan;28(1):51-6. doi:
10.1136/em;j.2009.082982. PMID:
20511635.

Giértner A, Behnke A, Conrad D, et al.
Emotion regulation in rescue workers:
Differential relationship with perceived
work-related stress and stress-related
symptoms. Frontiers in Psychology.
2019;9doi: 10.3389/fpsyg.2018.02744.
PMID: 2019-04214-001.

Kshtriya S, Kobezak HM, Popok P, et al.
Social support as a mediator of occupational
stressors and mental health outcomes in first
responders. J Community Psychol. 2020
Sep;48(7):2252-63. doi: 10.1002/jcop.22403.
PMID: 32841385.

Reid BO, Ness-Pleym LE, Bakkelund KE, et
al. A cross-sectional study of mental health-,
posttraumatic stress symptoms and post
exposure changes in Norwegian ambulance
personnel. Scand J Trauma Resusc Emerg
Med. 2022 Jan 11;30(1):3. doi:
10.1186/s13049-021-00991-2. PMID:
35016708.

Kim JI, Park H, Kim JH. The mediation
effect of PTSD, perceived job stress and
resilience on the relationship between trauma
exposure and the development of depression
and alcohol use problems in Korean
firefighters: A cross-sectional study. J Affect
Disord. 2018 Mar 15;229:450-5. doi:



5. References

61.

62.

63.

64.

65.

66.

67.

10.1016/j.jad.2017.12.055. PMID:
29331707.

Mausz J, Donnelly EA, Moll S, et al. The
relationship between role identity and mental
health among paramedics. Journal of
Workplace Behavioral Health. 2021doi:
10.1080/15555240.2021.1981763. PMID:
2021-93826-001.

Stanley IH, Smith LJ, Boffa JW, et al.
Anxiety sensitivity and suicide risk among
firefighters: A test of the depression-distress
amplification model. Compr Psychiatry.
2018 Jul;84:39-46. doi:
10.1016/j.comppsych.2018.03.014. PMID:
29684659.

Saijo Y, Ueno T, Hashimoto Y. Job stress
and depressive symptoms among Japanese
fire fighters. Am J Ind Med. 2007
Jun;50(6):470-80. doi: 10.1002/ajim.20460.
PMID: 17471508.

Stanley IH, Hom MA, Spencer-Thomas S, et
al. Suicidal thoughts and behaviors among
women firefighters: An examination of
associated features and comparison of pre-
career and career prevalence rates. J Affect
Disord. 2017 Oct 15;221:107-14. doi:
10.1016/j.jad.2017.06.016. PMID:
28641147.

Straud C, Henderson SN, Vega L, et al.
Resiliency and posttraumatic stress
symptoms in firefighter paramedics: The
mediating role of depression, anxiety, and
sleep. Traumatology. 2018;24(2):140-7. doi:
10.1037/trm0000142. PMID: 2018-02041-
001.

Hutchinson LC, Forshaw MJ, Mcllroy D, et
al. The role of lifestyle on NHS ambulance
workers’ wellbeing. Journal of Workplace
Behavioral Health. 2021;36(2):159-71. doi:
10.1080/15555240.2021.1922286. PMID:
2021-48332-001.

Courtney JA, Francis AJ, Paxton SJ. Caring
for the country: fatigue, sleep and mental
health in Australian rural paramedic
shiftworkers. ] Community Health. 2013
Feb;38(1):178-86. doi: 10.1007/s10900-012-
9599-z. PMID: 22843315.

103

68.

69.

70.

71.

72.

73.

74.

Lewig KA, Xanthopoulou D, Bakker AB, et
al. Burnout and connectedness among
Australian volunteers: A test of the job
demands-resources model. Journal of
Vocational Behavior. 2007;71(3):429-45.

doi: 10.1016/j.jvb.2007.07.003. PMID: 2007-
18291-007.

Kim B, Kwon KT, Hwang S, et al.
Psychological Effects of COVID-19 Patient
Management Experience among Paramedics
and Emergency Medical Technicians: A
Nationwide Survey in Korea. Infect
Chemother. 2022 Jun;54(2):316-27. doi:
10.3947/1c.2022.0049. PMID: 35706083.

Katsuta N, Ito K, Fukuda H, et al. Elevated
depressive symptoms among newer and
younger healthcare workers in Japan during
the COVID-19 pandemic.
Neuropsychopharmacol Rep. 2021
Dec;41(4):544-7. doi: 10.1002/npr2.12217.
PMID: 34730870.

Duden GS, Reiter J, Paswerg A, et al. Mental
health of healthcare professionals during the
ongoing COVID-19 pandemic: a
comparative investigation from the first and
second pandemic years. BMJ Open. 2023
Mar 22;13(3):e067244. doi:
10.1136/bmjopen-2022-067244. PMID:
36948559.

Soto-Camara R, Navalpotro-Pascual S,
Jiménez-Alegre 1J, et al. Influence of the
Cumulative Incidence of COVID-19 Cases
on the Mental Health of the Spanish Out-of-
Hospital Professionals. J Clin Med. 2022 Apr
15;11(8)doi: 10.3390/jcm11082227. PMID:
35456319.

McGuinness SL, Johnson J, Eades O, et al.
Mental Health Outcomes in Australian
Healthcare and Aged-Care Workers during
the Second Year of the COVID-19
Pandemic. Int J Environ Res Public Health.
2022 Apr 19;19(9)doi:
10.3390/ijerph19094951. PMID: 35564351.

Olschowka N, Mockel L. Aggression and
violence against paramedics and the impact
on mental health: A survey study. Journal of
Emergency Medicine, Trauma and Acute



5. References

75.

76.

77.

78.

79.

80.

Care. 2021;2021(3)doi:
10.5339/JEMTAC.2021.15.

Skoda EM, Teufel M, Stang A, et al.
Psychological burden of healthcare
professionals in Germany during the acute
phase of the COVID-19 pandemic:
differences and similarities in the
international context. J Public Health (Oxf).
2020 Nov 23;42(4):688-95. doi:
10.1093/pubmed/fdaal24. PMID: 32766787.

Srikanth P, Monsey LM, Meischke HW, et
al. Determinants of Stress, Depression,
Quality of Life, and Intent to Leave in
Washington State Emergency Medical
Technicians During COVID-19. J Occup
Environ Med. 2022 Aug 1;64(8):642-8. doi:
10.1097/jom.0000000000002587. PMID:
35673703.

Hendrickson RC, Slevin RA, Hoerster KD, et
al. The Impact of the COVID-19 Pandemic
on Mental Health, Occupational Functioning,
and Professional Retention Among Health
Care Workers and First Responders. J Gen
Intern Med. 2022 Feb;37(2):397-408. doi:
10.1007/s11606-021-07252-z. PMID:
34918181.

Lee J, Resick CJ, Allen JA, et al. Interplay
between Safety Climate and Emotional
Exhaustion: Effects on First Responders'
Safety Behavior and Wellbeing Over Time. J
Bus Psychol. 2022 Dec 22:1-23. doi:
10.1007/s10869-022-09869-1. PMID:
36573129.

Kim JH, Lee N, Kim JY, et al.
Organizational response to workplace
violence, and its association with depressive
symptoms: A nationwide survey of 1966
Korean EMS providers. J Occup Health.
2019 Jan;61(1):101-9. doi: 10.1002/1348-
9585.12025. PMID: 30698342.

Yoo J, Kim JH, Yoon J, et al. Sexual
harassment and its relationship with
depressive symptoms: A nationwide study of
Korean EMS providers. Am J Ind Med. 2019
Jan;62(1):74-9. doi: 10.1002/ajim.22924.
PMID: 30507041.

104

81.

82.

83.

84.

85.

86.

87.

88.

Cheng CY, Sun JT, Chang HP, et al.
Investigation of Psychological Stress and
Sleep Quality of Emergency Medical
Technicians in Taiwan Fire Department
during the COVID-19 Pandemic. Int J
Environ Res Public Health. 2022 Dec
22;20(1)doi: 10.3390/ijerph20010137.
PMID: 36612456.

Gonczaryk A, Chmielewski JP, Strzelecka A,
et al. Effect of selected factors related to
emotions and general health on the health
behaviours of paramedics. Annals of
Agricultural and Environmental Medicine.
2022;29(3):424-32. doi:
10.26444/aaem/151531.

Marczewski KP, Piegza M, Gospodarczyk
AZ, et al. Impact of Selected
Sociodemographic and Clinical Parameters
on Anxiety and Depression Symptoms in
Paramedics in the Era of the COVID-19
Pandemic. Int J Environ Res Public Health.
2022 Apr 8;19(8)doi:
10.3390/ijerph19084478. PMID: 35457345.

Sterud T, Hem E, Ekeberg O, et al. Health
problems and help-seeking in a nationwide
sample of operational Norwegian ambulance
personnel. BMC Public Health. 2008 Jan
4;8:3. doi: 10.1186/1471-2458-8-3. PMID:
18177497.

Bennett P, Williams Y, Page N, et al.
Associations between organizational and
incident factors and emotional distress in
emergency ambulance personnel. Br J Clin
Psychol. 2005 Jun;44(Pt 2):215-26. doi:
10.1348/014466505x29639. PMID:
16004656.

Mockel L, Arnold C, May T, et al. The
prevalence of diseases in German emergency
medical services staff: A survey study. Arch
Environ Occup Health. 2022;77(10):838-45.
doi: 10.1080/19338244.2022.2031846.
PMID: 35129096.

Soohy K. Anxiety, depression, and sexual
minority identity among first responders:
ProQuest Information & Learning; 2023.

Bounds R. Factors affecting perceived stress
in pre-hospital emergency medical services.



5. References

89.

90.

91.

92.

93.

94.

Californian Journal of Health Promotion.
2006;4(2):113-31. PMID: 105173015. 95
Language: English. Entry Date: 20100528.

Revision Date: 2017083 1. Publication Type:

Journal Article.

Price JAB, Landry CA, Sych J, et al.

Assessing the Perceptions and Impact of

Critical Incident Stress Management Peer

Support among Firefighters and Paramedics 96.
in Canada. Int J Environ Res Public Health.

2022 Apr 20;19(9)doi:

10.3390/ijerph19094976. PMID: 35564374.

Lee K, Lee SH, Park T, et al. Stressors of

Korean Disaster Relief Team Members

during the Nepal Earthquake Dispatch: a
Consensual Qualitative Research Analysis. J 97.
Korean Med Sci. 2017 Mar;32(3):507-13.

doi: 10.3346/jkms.2017.32.3.507. PMID:

28145656.

Wagner S, Di Nota PM, Groll D, et al.

Mental Health Risk Factors Related to

COVID-19 among Canadian Public Safety 98.
Professionals. Psychiatry International.
2023;4(1):1-11. doi:

10.3390/psychiatryint4010001. PMID:

162786001. Language: English. Entry Date:
20230529. Revision Date: 20230529. 99
Publication Type: Journal Article.

Khan WAA, Conduit R, Kennedy GA, et al.
The relationship between shift-work, sleep,

and mental health among paramedics in 100

Australia. Sleep Health. 2020 Jun;6(3):330-
7. doi: 10.1016/j.s1eh.2019.12.002. PMID:
32223969.

Mockel L, Gerhard A, Mohr M, et al.
Prevalence of pain, analgesic self-medication

and mental health in German pre-hospital 101

emergency medical service personnel: a
nationwide survey pilot-study. Int Arch
Occup Environ Health. 2021
Nov;94(8):1975-82. doi: 10.1007/s00420-
021-01730-x. PMID: 34097107.

102.

Khan WAA, Conduit R, Kennedy GA, et al.
Sleep and Mental Health among Paramedics
from Australia and Saudi Arabia: A
Comparison Study. Clocks Sleep. 2020
Jun;2(2):246-57. doi:
10.3390/clockssleep2020019. PMID:
33089203.

105

Dreher A, Flake F, Pietrowsky R, et al.
Attitudes and stressors related to the SARS-
CoV-2 pandemic among emergency medical
services workers in Germany: a cross-
sectional study. BMC Health Serv Res. 2021
Aug 21;21(1):851. doi: 10.1186/s12913-021-
06779-5. PMID: 34419024.

Lebeaut A, Zegel M, Leonard SJ, et al.
COVID-19-Related Medical Vulnerability
and Mental Health Outcomes Among US
First Responders. J Occup Environ Med.
2023 May 1;65(5):e283-¢9. doi:
10.1097/jom.0000000000002811. PMID:
36802339.

. Over 30 years of support to nurses with
impaired practice: the Massachusetts Nurses
Association Peer Assistance Program. J
Addict Nurs. 2015 Jan-Mar;26(1):53-4. doi:
10.1097/jan.0000000000000065. PMID:
25761165.

Johnston SM. Impact of trauma on job
satisfaction and turnover intention among
emergency dispatchers: ProQuest
Information & Learning; 2022.

Dillard DM. The transactional theory of
stress and coping: Predicting posttraumatic
distress in telecommunicators: ProQuest
Information & Learning; 2019.

Steinkopf B, Reddin RA, Black RA, et al.
Assessment of stress and resiliency in
emergency dispatchers. Journal of Police and
Criminal Psychology. 2018;33(4):398-411.
doi: 10.1007/s11896-018-9255-3. PMID:
2018-06991-001.

Long F, Carter H, Majumdar A. Casualty
behaviours during incidents involving
hazardous materials. Safety Science.
2022;152doi: 10.1016/j.ss¢i.2022.105758.

Wojciechowska M, Jasielska A, Ziarko M, et
al. Mediating Role of Stress at Work in the
Relationship of Alexithymia and PTSD
among Emergency Call Operators. Int J
Environ Res Public Health. 2021 Dec
5;18(23)doi: 10.3390/ijerph182312830.
PMID: 34886555.



5. References

103.

104.

105.

106.

107.

108.

109.

110.

111.

Marks MR, Cunningham A, C. B. Finding
control in the chaos: A case for mindfulness
in the dispatch center. Ann Emerg Dispatch
Response. 2018;6(2):5-10.

Shakespeare-Finch J, Rees A, Armstrong D.
Social support, self-efficacy, trauma and
well-being in emergency medical
dispatchers. Social Indicators Research.
2015;123(2):549-65. doi: 10.1007/s11205-
014-0749-9. PMID: 2014-36914-001.

Bailey NE. Posttraumatic stress disorder
among rural emergency medical services
personnel: ProQuest Information &
Learning; 2019.

Surgenor LJ, Snell DL, Dorahy M. Factors
associated with psychiatric morbidity, post-
traumatic stress disorder and post-traumatic
growth in paramedic first responders: The
role of core beliefs. Australasian Journal of
Paramedicine. 2020;17doi:
10.33151/ajp.17.727.

Morrison LK. Coping techniques, world
assumptions, and level of post-traumatic
stress in emergency medical technicians:
ProQuest Information & Learning; 2015.

Gallagher S, McGilloway S. Experience of
critical incident stress among ambulance
service staff and relationship to
psychological symptoms. Int J] Emerg Ment
Health. 2009 Fall;11(4):235-48. PMID:
20524508.

Mishra S, Goebert D, Char E, et al. Trauma
exposure and symptoms of post-traumatic
stress disorder in emergency medical
services personnel in Hawaii. Emerg Med J.
2010 Sep;27(9):708-11. doi:
10.1136/em;j.2009.080622. PMID:
20466825.

Donnelly EA, Bradford P, Davis M, et al.
What influences safety in paramedicine?
Understanding the impact of stress and
fatigue on safety outcomes. JACEP Open.
2020;1(4):460-73. doi: 10.1002/emp2.12123.

Luftman K, Aydelotte J, Rix K, et al. PTSD
in those who care for the injured. Injury.
2017 Feb;48(2):293-6. doi:

112.

10.1016/j.injury.2016.11.001. PMID:
27871770.

Alexander DA, Klein S. Ambulance
personnel and critical incidents: impact of
accident and emergency work on mental
health and emotional well-being. Br J
Psychiatry. 2001 Jan;178(1):76-81. doi:
10.1192/bjp.178.1.76

10.1192/bjp.178.1.76. PMID: 11136215.

113.

114.

115.

116.

117.

118.

Kucmin T, Kucmin A, Turska D, et al.
Coping styles and dispositional optimism as
predictors of post-traumatic stress disorder
(PTSD) symptoms intensity in paramedics.
Psychiatr Pol. 2018 Jun 30;52(3):557-71.
doi: 10.12740/pp/68514. PMID: 30218569.

Rybojad B, Aftyka A, Baran M, et al. Risk
Factors for Posttraumatic Stress Disorder in
Polish Paramedics: A Pilot Study. J] Emerg
Med. 2016 Feb;50(2):270-6. doi:
10.1016/j.jemermed.2015.06.030. PMID:
26281820.

Davis K, MacBeth A, Warwick R, et al.
Posttraumatic stress symptom severity,
prevalence and impact in ambulance
clinicians: The hidden extent of distress in
the emergency services. Traumatology.
2019;25(4):282-8. doi: 10.1037/trm0000191.
PMID: 2019-11950-001.

Kohler M, Schifer H, Goebel S, et al. The
role of disclosure attitudes in the relationship
between posttraumatic stress disorder
symptom severity and perceived social
support among emergency service workers.
Psychiatry Res. 2018 Dec;270:602-10. doi:
10.1016/j.psychres.2018.10.049. PMID:
30384278.

Jonsson A, Segesten K, Mattsson B. Post-
traumatic stress among Swedish ambulance
personnel. Emerg Med J. 2003 Jan;20(1):79-
84. doi: 10.1136/emj.20.1.79. PMID:
12533382.

Streb M, Héller P, Michael T. PTSD in
paramedics: resilience and sense of
coherence. Behav Cogn Psychother. 2014
Jul;42(4):452-63. doi:
10.1017/s1352465813000337. PMID:
23714206.



5. References

119.

120.

121.

122.

123.

124.

125.

126.

Eiche C, Birkholz T, Jobst E, et al. Well-
being and PTSD in German emergency
medical services - A nationwide cross-
sectional survey. PLoS One.
2019;14(7):e0220154. doi:
10.1371/journal.pone.0220154. PMID:
31335903.

Wild J, Smith KV, Thompson E, et al. A
prospective study of pre-trauma risk factors
for post-traumatic stress disorder and
depression. Psychol Med. 2016
Sep;46(12):2571-82. doi:
10.1017/s0033291716000532. PMID:
27348599.

Conning R, Naidoo R, Bhagwan R. The
preparedness of emergency care providers to
deal with death, dying and bereavement in
the pre-hospital setting in dubai. Australasian
Journal of Paramedicine. 2021;18:01-7. doi:
10.33151/ajp.18.944.

Cowan RP. Risk factors of posttraumatic
stress disorder within emergency medical
service personnel: ProQuest Information &
Learning; 2013.

Donnelly E. Work-related stress and
posttraumatic stress in emergency medical
services. Prehosp Emerg Care. 2012 Jan-
Mar;16(1):76-85. doi:
10.3109/10903127.2011.621044. PMID:
22128908.

Edwards DL. Emergency responder
resiliency: Predicting burnout with
alexithymia, neuroticism, altruism, and
sensation seeking: ProQuest Information &
Learning; 2017.

Donnelly EA, Bradford P, Davis M, et al.
Predictors of posttraumatic stress and
preferred sources of social support among
Canadian paramedics. Cjem. 2016
May;18(3):205-12. doi:
10.1017/cem.2015.92. PMID: 26324392.

Brough P. Comparing the Influence of
Traumatic and Organizational Stressors on
the Psychological Health of Police, Fire, and
Ambulance Officers. International Journal of
Stress Management. 2004;11(3):227-44. doi:

107

127.

128.

129.

130.

131.

132.

133.

10.1037/1072-5245.11.3.227. PMID: 2004-
17243-003.

van der Ploeg E, Kleber RJ. Acute and
chronic job stressors among ambulance
personnel: predictors of health symptoms.
Occup Environ Med. 2003 Jun;60 Suppl
1(Suppl 1):i140-6. doi:
10.1136/0em.60.suppl _1.i40. PMID:
12782746.

Pihl-Thingvad J, Vang ML, Moller SR, et al.
Critical Incidents Scale for Ambulance Work
- Denmark (CISAW-D): the development of
a screening tool for work exposure to critical
events in operative ambulance personnel. Br
Paramed J. 2022 Dec 1;7(3):26-33. doi:
10.29045/14784726.2022.12.7.3.26. PMID:
36531797.

Webber MP, Glaser MS, Weakley J, et al.
Physician-diagnosed respiratory conditions
and mental health symptoms 7-9 years
following the World Trade Center disaster.
Am J Ind Med. 2011 Sep;54(9):661-71. doi:
10.1002/ajim.20993. PMID: 21966080.

Yip J, Zeig-Owens R, Webber MP, et al.
World Trade Center-related physical and
mental health burden among New York City
Fire Department emergency medical service
workers. Occup Environ Med. 2016
Jan;73(1):13-20. doi: 10.1136/0oemed-2014-
102601. PMID: 25876606.

Perrin MA, DiGrande L, Wheeler K, et al.
Differences in PTSD prevalence and
associated risk factors among World Trade
Center disaster rescue and recovery workers.
Am J Psychiatry. 2007 Sep;164(9):1385-94.
doi: 10.1176/appi.ajp.2007.06101645.
PMID: 17728424.

Martinez-Caballero CM, Cardaba-Garcia
RM, Varas-Manovel R, et al. Analyzing the
Impact of COVID-19 Trauma on Developing
Post-Traumatic Stress Disorder among
Emergency Medical Workers in Spain. Int J
Environ Res Public Health. 2021 Aug
30;18(17)doi: 10.3390/ijerph18179132.
PMID: 34501726.

Ma IC, Chang WH, Wu CL, et al. Risks of
post-traumatic stress disorder among



5. References

134.

135.

136.

137.

138.

139.

140.

emergency medical technicians who
responded to the 2016 Taiwan earthquake. J
Formos Med Assoc. 2020 Sep;119(9):1360-
71. doi: 10.1016/j.jfma.2019.11.021. PMID:
31839523.

Johnston S, Wild J, Sanderson K, et al.

Perceptions and experiences of mental health
support for ambulance employees. Journal of

Paramedic Practice. 2022;14(7):287-96. doi:
10.12968/jpar.2022.14.7.287. PMID:
157852554. Language: English. Entry Date:
20220722. Revision Date: 20220729.
Publication Type: Journal Article.

APA Dictionary of Psychology. Washington,
DC: American Psychological Association;
2024. https://dictionary.apa.org/suicidality.
Accessed on April 11, 2024.

Renkiewicz GK, Hubble MW. Secondary
Traumatic Stress in Emergency Services
Systems (STRESS) Project: Quantifying
Personal Trauma Profiles for Secondary
Stress Syndromes in Emergency Medical
Services Personnel With Prior Military
Service. J Spec Oper Med. 2021
Spring;21(1):55-64. doi: 10.55460/a03y-
hy3w. PMID: 33721308.

Bayani BA. Exploring the relationship
between moral injury, supervisor leadership
style, and suicidal behavior in Texas
paramedics: ProQuest Information &
Learning; 2021.

Edwards DL, Wilkerson ND. Emotional
exhaustion and its relationship with suicide
risk in emergency responders. Psychiatry
Res. 2020 Nov;293:113379. doi:
10.1016/j.psychres.2020.113379. PMID:
32841890.

Newland C, Barber E, Rose M, et al.
CRITICAL STRESS. Survey reveals
alarming rates of EMS provider stress &
thoughts of suicide. Jems. 2015
Oct;40(10):30-4. PMID: 26669064.

Swab JA. Stress management of EMS

providers: ProQuest Information & Learning;

2020.

108

141.

142.

143.

144.

145.

146.

147.

148.

149.

Chang YT, Hu YJ. Burnout and Health
Issues among Prehospital Personnel in
Taiwan Fire Departments during a Sudden
Spike in Community COVID-19 Cases: A
Cross-Sectional Study. Int J Environ Res
Public Health. 2022 Feb 16;19(4)doi:
10.3390/ijerph19042257. PMID: 35206444.

Gilligan DJ. Job stress effects on job
satisfaction and attrition in 9-1-1 call centers:
ProQuest Information & Learning; 2021.

Goold M. Compassion fatigue, compassion
satisfaction, burnout, and peritraumatic
disassociation in 9-1-1 telecommunicators;
9-1-1 in crisis: ProQuest Information &
Learning; 2010.

Troxell RM. Indirect exposure to the trauma
of others: The experiences of 9-1-1
telecommunicators: ProQuest Information &
Learning; 2009.

Mastracci S, I. A. Emotional labor in
emergency dispatch: Gauging effects of
training protocols. Ann Emerg Dispatch
Response. 2020;7(3):5-10.

Makara-Studzinska M, Zatuski M,
Adamczyk K. Polish Emergency Dispatchers
During a COVID-19 Pandemic - Burnout
Syndrome, Perceived Stress, and Self-
Efficacy. Effects of Multidimensional Path
Analysis. Front Psychol. 2021;12:729772.
doi: 10.3389/fpsyg.2021.729772. PMID:
34690886.

Essex B, Scott LB. Chronic stress and
associated coping strategies among volunteer
EMS personnel. Prehosp Emerg Care. 2008
Jan-Mar;12(1):69-75. doi:
10.1080/10903120701707955. PMID:
18189181.

Beldon R, Garside J. Burnout in frontline
ambulance staff. Journal of Paramedic
Practice. 2022;14(1):6-14. doi:
10.12968/jpar.2022.14.1.6. PMID:
154389435. Language: English. Entry Date:
20220117. Revision Date: 20220117.
Publication Type: Journal Article.

Popa F, Raed A, Purcarea VL, et al.
Occupational burnout levels in emergency


https://dictionary.apa.org/suicidality

5. References

150.

I51.

152.

153.

154.

155.

medicine--a nationwide study and analysis. J
Med Life. 2010 Jul-Sep;3(3):207-15. PMID:
20945809.

Julia-Sanchis R, Richart-Martinez M,
Garcia-Aracil N, et al. Measuring the levels
of burnout syndrome and empathy of
Spanish emergency medical service
professionals. Australas Emerg Care. 2019
Sep;22(3):193-9. doi:
10.1016/j.auec.2019.04.003. PMID:
31101586.

Navarro Moya P, Gonzalez Carrasco M,
Villar Hoz E. Psychosocial risk and
protective factors for the health and well-
being of professionals working in emergency
and non-emergency medical transport
services, identified via questionnaires. Scand
J Trauma Resusc Emerg Med. 2017 Sep

6;25(1):88. doi: 10.1186/s13049-017-0433-6.

PMID: 28877702.

Vladi¢ M, Kren A. Sleep deprivation and
burnout syndrome among pre-hospital
emergency medical service employees in
Slovenia: A cross-sectional study. Obzornik
Zdravstvene Nege. 2021;55(4):243-52. doi:
10.14528/snr.2021.55.4.3052. PMID:
154293283. Language: English. Entry Date:
20220104. Revision Date: 20220104.
Publication Type: Journal Article.

Baier N, Roth K, Felgner S, et al. Burnout
and safety outcomes - a cross-sectional
nationwide survey of EMS-workers in
Germany. BMC Emerg Med. 2018 Aug
20;18(1):24. doi: 10.1186/s12873-018-0177-
2. PMID: 30126358.

Mroczek B, Wolinska W, Kotwas A, et al.
The risk of job burnout among medical
workers on the basis of their work-related
behaviors. Family Medicine and Primary
Care Review. 2018;20(1):29-35. doi:
10.5114/fmpcr.2018.73701.

Berger D, Caldwell C, Robbins ME, et al.
Social Needs in the Prehospital Setting
(SNIPS): EMS Attitudes Toward Addressing
Patient Social Needs. Int J Paramed. 2023
Oct-Dec;4:40-51. doi: 10.56068/bnje9301.
PMID: 37900934.

109

156.

157.

158.

159.

160.

161.

162.

163.

Dahlem CHG, Granner J, Boyd CJ. Law
Enforcement Perceptions About Naloxone
Training and Its Effects Post-Overdose
Reversal. J Addict Nurs. 2022 Apr-Jun
01;33(2):80-5. doi:
10.1097/jan.0000000000000456. PMID:
35640211.

Leszczynski P, Panczyk M, Podgorski M, et
al. Determinants of occupational burnout
among employees of the Emergency Medical
Services in Poland. Ann Agric Environ Med.
2019 Mar 22;26(1):114-9. doi:
10.26444/aaem/94294. PMID: 30922040.

Kling MP. Needs assessment for mental
health support towards emergency medical
service (EMS) personnel: ProQuest
Information & Learning; 2020.

Fragoso ZL, Holcombe KJ, McCluney CL, et
al. Burnout and Engagement: Relative
Importance of Predictors and Outcomes in
Two Health Care Worker Samples.
Workplace Health Saf. 2016 Oct;64(10):479-
87. doi: 10.1177/2165079916653414. PMID:
27282979.

Vettor SM. Predicting work stress burnout in
rural and urban emergency medical
technicians through the use of early
recollections: ProQuest Information &
Learning; 2002.

Ericsson CR, Nordquist H, Lindstréom V, et
al. Finnish paramedics' professional quality
of life and associations with assignment
experiences and defusing use - a cross-
sectional study. BMC Public Health. 2021
Oct 5;21(1):1789. doi: 10.1186/s12889-021-
11851-0. PMID: 34610798.

Amro TM, Arcos Gonzalez P, Montero
Vifiuales E, et al. Impact of COVID-19
Pandemic on Stress and Burnout Levels
amongst Emergency Medical Technicians: A
Cross-Sectional Study in Spain. Ann Med.
2022 Dec;54(1):3007-16. doi:
10.1080/07853890.2022.2137735. PMID:
36314513.

Grochowska A, Gawron A, Bodys-Cupak 1.
Stress-Inducing Factors vs. the Risk of
Occupational Burnout in the Work of Nurses



5. References

164.

165.

166.

167.

168.

169.

170.

171.

and Paramedics. Int J Environ Res Public
Health. 2022 May 3;19(9)doi:
10.3390/ijerph19095539. PMID: 35564934,

Raposa ME, Mullin G, Murray RM, et al.
Assessing the Mental Health Impact of the
COVID-19 Pandemic on US Fire-Based
Emergency Medical Services Responders: A
Tale of Two Samples (The RAPID Study I).
J Occup Environ Med. 2023 Apr
1;65(4):e184-e94. doi:
10.1097/jom.0000000000002745. PMID:
36730580.

Spychata A, Piwowarska M, Piekut A. The
COVID-19 pandemic as a stress factor in the
work of a paramedic. Med Pr. 2023 Mar
8;74(1):9-17. doi: 10.13075/mp.5893.01278.
PMID: 36689478.

Izdebski Z, Kozakiewicz A, Biatorudzki M,
et al. Occupational Burnout in Healthcare
Workers, Stress and Other Symptoms of
Work Overload during the COVID-19
Pandemic in Poland. Int J Environ Res
Public Health. 2023 Jan 30;20(3)doi:
10.3390/ijerph20032428. PMID: 36767797.

Thyer L, Simpson P, Van Nugteren B.
Burnout in Australian paramedics.
International Paramedic Practice.
2018;8(3):48-55. doi:
10.12968/ippr.2018.8.3.48.

Kang JH, Sakong J, Kim JH. Impact of
violence on the burnout status of paramedics
in the emergency department: A multicenter
survey study. Australas Emerg Care. 2022
Jun;25(2):147-53. doi:
10.1016/j.auec.2021.07.002. PMID:
34284977.

Issler JB. EMTs coping with exhaustion and
disengagement: Is it all a joke? : ProQuest
Information & Learning; 2017.

Sporer CR. Sex differences in stress, burnout
and coping in emergency medical service
providers: ProQuest Information & Learning;
2017.

Crowe RP, Fernandez AR, Pepe PE, et al.
The association of job demands and
resources with burnout among emergency

110

172.

173.

174.

175.

176.

177.

178.

179.

180.

medical services professionals. ] Am Coll
Emerg Physicians Open. 2020 Feb;1(1):6-16.
doi: 10.1002/emp2.12014. PMID: 33000008.

Boland LL, Kinzy TG, Myers RN, et al.
Burnout and Exposure to Critical Incidents in
a Cohort of Emergency Medical Services
Workers from Minnesota. West J Emerg
Med. 2018 Nov;19(6):987-95. doi:
10.5811/westjem.8.39034. PMID: 30429931.

Lu DW, Shin J, Wan C, et al. Burnout and
Workplace Incivility Among Emergency
Medical Services Practitioners: A
Preliminary Report. Prehosp Emerg Care.
2023;27(4):413-7. doi:
10.1080/10903127.2023.2175088. PMID:
36749661.

Selye H. The stress of life. New York:
McGraw-Hill; 1956.

Selye H. Stress without distress.
Philadelphia, PA: Lippincott; 1974.

Selye H. Stress in health and disease.
Boston, MA: Butterworth; 1976.

Bunnell BE, Davidson TM, Ruggiero KJ.
The Peritraumatic Distress Inventory: Factor
structure and predictive validity in
traumatically injured patients admitted
through a Level [ trauma center. J Anxiety
Disord. 2018 Apr;55:8-13. doi:
10.1016/j.janxdis.2018.03.002. PMID:
29549879.

Everly G, Jr., Lating J. Clinical guide to the
treatment of the human stress response. New
York: Springer; 2019.

Wabhlgren K, Fraizer A, Taigman M, et al.
Factors contributing to stress levels of
emergency dispatchers. Ann Emerg Dispatch
Response. 2020;8(3):11-6.

Trachik B, Marsk MR, Bowers C, et al. Is
dispatching to a traffic accident as stressful
as being in one? Acute stress disorder,
secondary traumatic stress, and occupational
burnout in 911 emergency dispatchers. Ann
Emerg Dispatch Response. 2015;3(1):27-38.



5. References

181.

182.

183.

184.

185.

186.

187.

Almutairi I, Al-Rashdi M, Almutairi A.
Prevalence and Predictors of Depression,
Anxiety and Stress Symptoms in Paramedics
at Saudi Red Crescent Authority. Saudi J
Med Med Sci. 2020 May-Aug;8(2):105-11.
doi: 10.4103/sjmms.sjmms_227 18. PMID:
32587491.

Pyper Z, Paterson JL. Fatigue and mental
health in Australian rural and regional
ambulance personnel. Emerg Med Australas.
2016 Feb;28(1):62-6. doi: 10.1111/1742-
6723.12520. PMID: 26663592.

Fonseca SM, Cunha S, Faria S, et al. Why
are emergency medical technicians' coping
strategies dysfunctional? Direct and indirect
effects of resilience and perceived stress. Int
Emerg Nurs. 2021 May;56:100995. doi:
10.1016/j.ienj.2021.100995. PMID:
33812197.

Wastell CA. Exposure to trauma: the long-
term effects of suppressing emotional
reactions. J Nerv Ment Dis. 2002
Dec;190(12):839-45. doi:
10.1097/00005053-200212000-00006.
PMID: 12486372.

Tham TL, Alfes K, Holland P, et al. Extreme
work in extraordinary times: The impact of
covid-stress on the resilience and burnout of
frontline paramedic workers — the
importance of perceived organisational
support. The International Journal of Human
Resource Management. 2023doi:
10.1080/09585192.2023.2237871. PMID:
2023-94670-001.

Algahtani AH, Algahtani SA, Alhodaib AS,
et al. Psychological and social wellbeing of
paramedics in riyadh city during the covid-
19 pandemic. Australasian Journal of
Paramedicine. 2021;18doi:
10.33151/ajp.18.895.

Alghamdi A, Alharbi M, Alshibani A, et al.
Evaluation of the psychological distress and
mental well-being of pre-hospital care

providers in Saudi Arabia during COVID-19.

Br Paramed J. 2023 Jun 1;8(1):1-8. doi:
10.29045/14784726.2023.6.8.1.1. PMID:
37284604.

111

188.

189.

190.

191.

192.

193.

194.

195.

Shakespeare-Finch J, Daley E. Workplace
belongingness, distress, and resilience in
emergency service workers. Psychol Trauma.
2017 Jan;9(1):32-5. doi:

10.1037/tra0000108. PMID: 27243572.

Petrie K, Gayed A, Bryan BT, et al. The
importance of manager support for the
mental health and well-being of ambulance
personnel. PLoS One. 2018;13(5):e0197802.
doi: 10.1371/journal.pone.0197802. PMID:
29791510.

Kyron MJ, Rikkers W, LaMontagne A, et al.
Work-related and nonwork stressors, PTSD,
and psychological distress: Prevalence and
attributable burden among Australian police
and emergency services employees. Psychol
Trauma. 2022 Oct;14(7):1124-33. doi:
10.1037/tra0000536. PMID: 31789534.

Mackinnon K, Mackinnon TE, Holmes L, et
al. Risk of psychological distress,
pervasiveness of stigma and utilisation of
support services: Exploring paramedic
perceptions. Australasian Journal of
Paramedicine. 2020;17:1-7. doi:
10.33151/ajp.17.764.

Holland M. The dangers of detrimental
coping in emergency medical services.
Prehosp Emerg Care. 2011 Jul-
Sep;15(3):331-7. doi:
10.3109/10903127.2011.561406. PMID:
21539460.

Arial M, Wild P, Benoit D, et al. Multi-level
modeling of aspects associated with poor
mental health in a sample of prehospital
emergency professionals. Am J Ind Med.
2011 Nov;54(11):847-57. doi:
10.1002/ajim.20992. PMID: 21858851.

Sanz-Vergel Al, Demerouti E, Mayo M, et
al. Work—home interaction and psychological
strain: The moderating role of sleep quality.
Applied Psychology: An International
Review. 2011;60(2):210-30. doi:
10.1111/j.1464-0597.2010.00433.x. PMID:
2011-04484-002.

Wilis E, Beidel D, Bowers C, et al. Using a
mobile application to address stress-related



5. References

196.

197.

198.

199.

200.

201.

symptoms in emergency dispatchers. Ann
Emerg Dispatch Response. 2020;8(1):9-15.

Lilly M, Calhoun R, Painter I, et al. Destress
9-1-1-an online mindfulness-based
intervention in reducing stress among
emergency medical dispatchers: a
randomised controlled trial. Occup Environ
Med. 2019 Oct;76(10):705-11. doi:
10.1136/0emed-2018-105598. PMID:
31138676.

Chaabane S, Etienne AM, Schyns M, et al.
The Impact of Virtual Reality Exposure on
Stress Level and Sense of Competence in
Ambulance Workers. J Trauma Stress. 2022
Feb;35(1):120-7. doi: 10.1002/jts.22690.
PMID: 34213794.

Giaume L, Jimenez A, Kedzierewicz R, et al.
FIRECARE: an evidence-based prevention
program to reduce burnout among
prehospital caregivers: benefits of a
combined mindfulness, heart coherence
training, and positive psychology
intervention. Prehospital emergency care.
2023:1-18. doi:
10.1080/10903127.2023.2258204.

Ledén-Pérez JM, Cantero-Sanchez FJ,
Fernandez-Canseco A, et al. Effectiveness of
a humor-based training for reducing
employees’ distress. International Journal of
Environmental Research and Public Health.
2021;18(21)doi: 10.3390/ijerph182111177.

Hazell CM, Fielding-Smith S, Koc Y, et al.
Pilot evaluation of a brief training video
aimed at reducing mental health stigma
amongst emergency first responders (the
ENHANCE II study). J] Ment Health. 2022
May 9:1-9. doi:
10.1080/09638237.2022.2069707. PMID:
35532043.

McCall WT. Piloting Peer Support to
Decrease Secondary Traumatic Stress,
Compassion Fatigue, and Burnout Among
Air Medical Crewmembers. Air Med J. 2023
May-Jun;42(3):157-62. doi:
10.1016/j.am;j.2023.01.004. PMID:
37150568.

112

202.

203.

204.

205.

206.

207.

Ducar DM, Penberthy JK, Schorling JB, et
al. Mindfulness for healthcare providers
fosters professional quality of life and
mindful attention among emergency medical
technicians. Explore (NY). 2020 Jan-
Feb;16(1):61-8. doi:
10.1016/j.explore.2019.07.015. PMID:
31471216.

Han B, Crosby AE, Ortega LA, et al.
Suicidal ideation, suicide attempt, and
occupations among employed adults aged
18-64years in the United States. Compr
Psychiatry. 2016 Apr;66:176-86. doi:
10.1016/j.comppsych.2016.02.001. PMID:
26995251.

Bismark M, Scurrah K, Pascoe A, et al.
Thoughts of suicide or self-harm among
Australian healthcare workers during the
COVID-19 pandemic. Aust N Z J Psychiatry.
2022 Dec;56(12):1555-65. doi:
10.1177/00048674221075540. PMID:
35128948.

Sahimi HMS, Mohd Daud TI, Chan LF, et al.
Depression and Suicidal Ideation in a Sample
of Malaysian Healthcare Workers: A
Preliminary Study During the COVID-19
Pandemic. Front Psychiatry.
2021;12:658174. doi:
10.3389/fpsyt.2021.658174. PMID:
34025479.

Crowe RP, Bower JK, Cash RE, et al.
Association of Burnout with Workforce-
Reducing Factors among EMS Professionals.
Prehosp Emerg Care. 2018 Mar-
Apr;22(2):229-36. doi:
10.1080/10903127.2017.1356411. PMID:
28841102.

Health Worker Burnout. Washington, DC:
Office of the Surgeon General; 2022.
https://www.hhs.gov/surgeongeneral/prioritie
s/health-worker-
burnout/index.html#:~:text=In%20what%20
ways%20do%20health,among%20patients%
2C%20and%20staffing%?20shortages.
Accessed on May, 2024.



https://www.hhs.gov/surgeongeneral/priorities/health-worker-burnout/index.html#:%7E:text=In%20what%20ways%20do%20health,among%20patients%2C%20and%20staffing%20shortages
https://www.hhs.gov/surgeongeneral/priorities/health-worker-burnout/index.html#:%7E:text=In%20what%20ways%20do%20health,among%20patients%2C%20and%20staffing%20shortages
https://www.hhs.gov/surgeongeneral/priorities/health-worker-burnout/index.html#:%7E:text=In%20what%20ways%20do%20health,among%20patients%2C%20and%20staffing%20shortages
https://www.hhs.gov/surgeongeneral/priorities/health-worker-burnout/index.html#:%7E:text=In%20what%20ways%20do%20health,among%20patients%2C%20and%20staffing%20shortages
https://www.hhs.gov/surgeongeneral/priorities/health-worker-burnout/index.html#:%7E:text=In%20what%20ways%20do%20health,among%20patients%2C%20and%20staffing%20shortages

	Executive Summary
	Main Points
	Background and Purpose
	Methods
	Results
	Strengths and Limitations
	Implications and Conclusions
	References
	1. Introduction
	1.1 Background
	1.2 Purpose and Scope of the Systematic Review

	2. Methods
	2.1 Review Approach
	2.2 Key Questions (KQs)
	2.3 Logic Model
	2.4 Study Selection
	2.4.1 Use of Artificial Intelligence and/or Machine Learning

	2.5 Data Extraction
	2.6 Risk of Bias Assessment
	2.7 Data Synthesis and Analysis
	2.8 Grading the Strength of the Body of Evidence

	3. Results
	3.1 Description of Included Evidence
	3.2.1 Description of Included Studies
	3.2.2  Incidence, Prevalence, and Severity of Mental Health Issues (Depression, Anxiety, Posttraumatic Stress Disorder, Suicidality, and Substance Use Disorders)
	3.2.2.1 Depression
	3.2.2.1.1 Key Points for Depression
	3.2.2.1.2 Depression Among Telecommunicators
	3.2.2.1.2.1 Depression Among Telecommunicators During Routine Practice
	3.2.2.1.2.2 Depression Among Telecommunicators After Critical Mass Incidents
	3.2.2.1.2.3 Modifying Factors for Depression Among Telecommunicators

	3.2.2.1.3 Depression Among EMS Clinicians
	3.2.2.1.3.1 Depression Among EMS Clinicians During Routine Practice
	3.2.2.1.3.2 Depression Among EMS Clinicians After Critical Mass Incidents
	3.2.2.1.3.3 Modifying Factors for Depression Among EMS Clinicians

	3.2.2.2 Anxiety
	3.2.2.2.1 Key Points for Anxiety
	3.2.2.2.2 Anxiety Among Telecommunicators
	3.2.2.2.2.1 Anxiety Among Telecommunicators During Routine Practice
	3.2.2.2.2.2 Anxiety Among Telecommunicators After Critical Mass Incidents
	3.2.2.2.2.3 Modifying Factors for Anxiety Among Telecommunicators

	3.2.2.2.3 Anxiety Among EMS Clinicians
	3.2.2.3.1 Anxiety Among Pre-Hospital EMS Clinicians
	3.2.2.3.1.1 Anxiety Among Pre-Hospital EMS Clinicians During Routine Practice
	3.2.2.3.1.2 Anxiety Among Pre-Hospital EMS Clinicians After Critical Mass Incidents

	3.2.2.3.2 Anxiety Among Pre-Hospital and In-Hospital EMS Clinicians
	3.2.2.3.2.1 Anxiety Among Pre-Hospital and In-Hospital EMS Clinicians During Routine Practice
	3.2.2.3.2.2 Anxiety Among Pre-Hospital and In-Hospital EMS Clinicians After Critical Mass Incidents

	3.2.2.3.3 Anxiety Among EMS Clinicians in Unspecified Settings
	3.2.2.3.3.1 Anxiety Among EMS Clinicians in Unspecified Settings During Routine Practice
	3.2.2.3.3.2 Anxiety Among EMS Clinicians in Unspecified Settings After Critical Mass Incidents

	3.2.2.3.4 Modifying Factors for Anxiety Among EMS Clinicians

	3.2.2.3 Posttraumatic Stress Disorder
	3.2.2.3.1 Key Points for Posttraumatic Stress Disorder
	3.2.2.3.2 Posttraumatic Stress Disorder Among Telecommunicators
	3.2.2.3.2.1 Posttraumatic Stress Disorder Among Telecommunicators During Routine Practice
	3.2.2.3.2.2 Posttraumatic Stress Disorder Among Telecommunicators After Critical Mass Incidents
	3.2.2.3.2.3 Modifying Factors for Posttraumatic Stress Disorder Among Telecommunicators

	3.2.2.3.3 Posttraumatic Stress Disorder Among EMS Clinicians
	3.2.2.3.3.1 Posttraumatic Stress Disorder Among EMS Clinicians During Routine Practice
	3.2.2.3.3.2 Posttraumatic Stress Disorder Among EMS Clinicians After Critical Mass Incidents
	3.2.2.3.3.3 Modifying Factors for PTSD Among EMS Clinicians

	3.2.2.3.4 Posttraumatic Stress Disorder in Studies Among Both Telecommunicators and EMS Clinicians
	3.2.2.4 Suicidality
	3.2.2.4.1 Key Points for Suicidality
	3.2.2.4.2 Suicidality Among Telecommunicators
	3.2.2.4.2.1 Suicidality Among Telecommunicators During Routine Practice
	3.2.2.4.2.2 Suicidality Among Telecommunicators After Critical Mass Incidents
	3.2.2.4.2.3 Modifying Factors for Suicidality Among Telecommunicators

	3.2.2.4.3 Suicidality Among EMS Clinicians
	3.2.2.4.3.1 Suicidality Among EMS Clinicians During Routine Practice
	3.2.2.4.3.2 Suicidality Among EMS Clinicians After Critical Mass Incidents
	3.2.2.4.3.3 Modifying Factors for Suicidality Among EMS Clinicians

	3.2.2.5 Substance Use
	3.2.2.5.1 Key Points for Substance Use
	3.2.2.5.2 Substance Use Among Telecommunicators
	3.2.2.5.2.1 Substance Use Among Telecommunicators During Routine Practice
	3.2.2.5.2.2 Modifying Factors for Substance Use Telecommunicators

	3.2.2.5.3 Substance Use Among EMS Clinicians
	3.2.2.5.3.1 Alcohol Use Among EMS Clinicians During Routine Practice
	3.2.2.5.3.2 Alcohol Use Among EMS Clinicians After Critical Mass Incidents
	3.2.2.5.3.3 Nicotine Use Among EMS Clinicians During Routing Practice
	3.2.2.5.3.4 Nicotine Use Among EMS Clinicians After Critical Mass Incidents
	3.2.2.5.3.5 Other Drug Use Among EMS Clinicians During Routine Practice
	3.2.2.5.3.6 Other Drug Use Among EMS Clinicians After Critical Mass Incidents
	3.2.2.5.3.7 Modifying Factors for Substance Use Among EMS Clinicians


	3.2.3  Incidence, Prevalence, and Severity of Occupational Stress Issues (Burnout, Stress, and Moral Injury)
	3.2.3.1 Burnout
	3.2.3.1.1 Key Points for Burnout
	3.2.3.1.2 Burnout Among Telecommunicators
	3.2.3.1.2.1 Burnout Among Telecommunicators During Routine Practice
	3.2.3.1.2.2 Burnout Among Telecommunicators After Critical Mass Incidents
	3.2.3.1.2.3 Modifying Factors for Burnout Among Telecommunicators

	3.2.3.1.3 Burnout Among EMS Clinicians
	3.2.3.1.3.1 Burnout Among EMS Clinicians During Routine Practice
	3.2.3.1.3.1.1 Burnout (Measured Using the Maslach Burnout Inventory) Among EMS Clinicians During Routine Practice
	3.2.3.1.3.1.2 Burnout (Measured Using Instruments Other Than the Maslach Burnout Inventory) Among EMS Clinicians During Routine Practice

	3.2.3.1.3.2 Burnout Among EMS Clinicians After Critical Mass Incidents
	3.2.3.1.3.2.1 Burnout (Measured Using the Maslach Burnout Inventory) Among EMS Clinicians After Critical Mass Incidents
	3.2.3.1.3.2.2 Burnout (Measured Using Instruments Other Than the Maslach Burnout Inventory) Among EMS Clinicians After Critical Mass Incidents

	3.2.3.1.3.3 Modifying Factors for Burnout Among EMS Clinicians

	3.2.3.1.4 Burnout Among EMS Clinicians and Telecommunicators
	3.2.3.2 Stress, Peritraumatic Stress, and Posttraumatic Distress
	3.2.3.2.1 Key Points for Stress
	3.2.3.2.2 Key Points for Peritraumatic Stress
	3.2.3.2.3 Key Points for Posttraumatic Distress
	3.2.3.2.4 Stress (General Stress, Job Stress, and Psychological Distress) Among Telecommunicators
	3.2.3.2.4.1 General Stress Among Telecommunicators
	3.2.3.2.4.1.1 General Stress Among Telecommunicators During Routine Practice
	3.2.3.2.4.1.2 General Stress Among Telecommunicators After Critical Mass Incidents
	3.2.3.2.4.2 Job stress Among Telecommunicators During Routine Practice

	3.2.3.2.4.3 Peritraumatic Stress (Peritraumatic Distress and Secondary Traumatic Stress) Among Telecommunicators
	3.2.3.2.4.3.1 Peritraumatic Distress Among Telecommunicators During Routine Practice
	3.2.3.2.4.3.2 Secondary Traumatic Stress Among Telecommunicators During Routine Practice
	3.2.3.2.4.5 Posttraumatic Distress Among Telecommunicators During Routine Practice
	3.2.3.2.4.6 Modifying Factors for Stress, Peritraumatic Stress, and Posttraumatic Distress Among Telecommunicators
	3.2.3.2.4.6.1 Modifying Factors for General Stress Among Telecommunicators
	3.2.3.2.4.6.2 Modifying Factors for Job Stress Among Telecommunicators
	3.2.3.2.4.6.3 Modifying Factors for Peritraumatic Distress Among Telecommunicators
	3.2.3.2.4.6.4 Modifying Factors for Secondary Traumatic Stress Among Telecommunicators
	3.2.3.2.4.6.5  Modifying Factors for Acute Stress Disorder Among Telecommunicators


	3.2.3.2.5 Stress (General Stress, Job Stress, and Psychological Distress) Among EMS Clinicians
	3.2.3.2.5.1 General Stress Among EMS Clinicians
	3.2.3.2.5.1.1  General Stress Among EMS Clinicians During Routine Practice
	3.2.3.2.5.1.2  General Stress Among EMS Clinicians After Critical Mass Incidents


	3.2.3.2.5.2 Job Stress Among EMS Clinicians
	3.2.3.2.5.2.1 Job Stress Among EMS Clinicians During Routine Practice
	3.2.3.2.5.2.2 Job Stress Among EMS Clinicians After Critical Mass Incidents

	3.2.3.2.5.3 Psychological Distress Among EMS Clinicians
	3.2.3.2.5.3.1 Psychological Distress Among EMS Clinicians During Routine Practice
	3.2.3.2.5.3.2 Psychological Distress Among EMS Clinicians After Critical Mass Incidents

	3.2.3.2.5.4  Secondary Traumatic Stress Among EMS Clinicians
	3.2.3.2.5.5 Modifying Factors for Stress, Peritraumatic Stress, and Posttraumatic Distress Among EMS Clinicians
	3.2.3.2.5.5.1 Modifying Factors for General Stress Among EMS Clinicians
	3.2.3.2.5.5.2 Modifying Factors for Job Stress Among EMS Clinicians
	3.2.3.2.5.5.3 Modifying Factors for Psychological Distress Among EMS Clinicians
	3.2.3.2.5.5.4 Modifying Factors for Secondary Traumatic Stress Among EMS Clinicians


	3.2.3.3 Moral Injury
	3.2.3.3.1 Key Points for Moral Injury
	3.2.3.3.2 Moral Injury Among Telecommunicators
	3.2.3.3.3 Moral Injury Among EMS Clinicians
	3.2.3.3.4 Modifying Factors for Moral Injury Among EMS Clinicians

	3.3.1 Key Points
	3.3.2 Description of Included Studies
	3.3.2.1 Participant Characteristics
	3.3.2.2 EMS and Telecommunicator Agency Characteristics
	3.3.2.3 Intervention Characteristics

	3.3.3 Risk of Bias
	3.3.4 Organization of Results for KQ2
	3.3.5 Interventions Targeting Only Resistance
	3.3.5.1 Training Video

	3.3.6 Interventions Targeting Only Resilience
	3.3.6.1 Virtual Reality Exposure and Audio Immersion of a Shooting Attack Scenario

	3.3.7 Interventions Targeting Resistance and Resilience
	3.3.7.1 Mindfulness Building
	3.3.7.2 Multicomponent Interventions
	3.3.7.3 Peer Support
	3.3.7.4 Adaptive Humor


	3.4.1 Key Points
	3.4.2  Description of Included Studies
	3.4.2.1 Participant Characteristics

	3.4.3 Results, Context, and Implementation Factors in Telecommunicator Studies
	3.4.4 Results, Context, and Implementation Factors in EMS Clinician Studies
	3.5.1 Key Points
	3.5.2 Evidence and Research Gaps
	3.5.3 Studies that are Needed
	3.5.3.1 Interventions that Should be Evaluated in Studies that are Needed
	3.5.3.2 Designs and Methods of Studies that are Needed
	3.5.3.3 Outcomes in Studies that are Needed
	3.5.3.4 Reporting of Studies that are Needed



	4. Discussion
	4.1 Findings in Relation to the Decisional Dilemmas
	4.2 Strengths and Limitations
	4.2.1  Strengths and Limitations of the Evidence Base
	4.2.2  Strengths and Limitations of the Systematic Review Process

	4.3 Applicability
	4.4 Implications for Clinical Practice
	4.5 Implications for Research
	4.6 Conclusions

	5. References



