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Main text

Abstract (150 words)

Background

Paramedics work in high-pressured environments and experience traumatic events. This contributes
to high levels of occupational and post-traumatic stress, which in other health care professionals
may result in alcohol/substance misuse. This relationship in the paramedic profession has hitherto

remained unexplored. This article presents the first exploration of this literature.

Methods

A systematic literature review was conducted utilising PRISMA guidelines. CINAHL, PubMed, Scopus
and Cochrane databases were searched using terms relevant to paramedics and alcohol/substance
use. Studies were analysed using descriptive statistics for quantitative data and thematic analysis for

qualitative information.

Findings

Eleven studies were identified: nine examined alcohol use; seven examined substance use; five
examined both. No significant relationships between alcohol/substance use and occupational/post-
traumatic stress were identified. Alcohol use and smoking appear important in relation to

occupational stress.

Conclusions
The nature and extent amongst paramedics of alcohol/substance use in relation to
occupational/post-traumatic stress needs further investigation, to facilitate appropriate advice and

support.
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Key points
Alcohol/substance use is common amongst healthcare professionals in general, although this does

not necessarily constitute misuse or addiction.

Occupational/Post-Traumatic Stress is more prevalent in paramedics compared to the general

population

A direct relationship between Occupational/Post-Traumatic Stress and alcohol/substance use has

not been established.

Any relationship is likely to be complex and be affected by other factors such as somatic stress,

support networks and personal coping strategies.

Evidence relating to paramedics is limited and would benefit from further research to establish the

extent of the issue.



Paramedics should be encouraged to seek support for Occupational/Post-Traumatic Stress and
alcohol/substance use so that personal wellbeing is maintained and to ensure the safety of patients,

colleagues and the public.

Reflective questions

1. What personal coping mechanisms and support networks do you utilise if experiencing
workplace-related stress? How does this affect your overall wellbeing?

2. How would you recognise workplace-related stress and/or alcohol/substance use in colleagues?
Would you feel comfortable starting a conversation and signposting them to available support?

3. Do you feel that your workplace promotes personal wellbeing? What could you personally do to

promote wellbeing within your local area?



Background

Exposure to traumatic events and working in pressurised environments are features of the work
undertaken by paramedics (Regehr et al, 2002; van der Ploeg, 2003). This contributes to high levels
of occupational stress (Donnelly, 2012) and increases the risk of developing Post Traumatic Stress
Disorder (PTSD) compared to the general population (Bennett et al, 2004; Donnelly and Siebert,
2009; Stanley et al, 2016; Wild et al, 2016). This risk further increases with long working hours and

irregular shift patterns (Jones, 2017).

Occupational stress in Health Care Professionals (HCPs), including paramedics, has multiple causal
factors, such as poor organisational support, unrealistic demands and inadequate training to
perform their role (Weinberg and Creed, 2000). However, personal coping strategies also play an
important role (Ruotsalainen et al, 2015). Although different definitions exist, simplistically,
occupational stress results from an imbalance between operational demands and personal capacity.
Historically, it has been suggested that this may have correlated with increased complaints and
clinical errors by paramedics (Hammer et al, 1986; Cydulka et al, 1989). However, contemporary

research in this area is lacking.

PTSD is a recognised mental health condition with wide-ranging symptomology (NICE, 2018). Post
Traumatic Stress Symptoms (PTSS) are common following exposure to traumatic events without
reaching diagnostic criteria (Donnelly and Siebert, 2009). Whilst PTSD/PTSS are often considered
negatively, it is possible to garner strength, increase personal resilience and achieve Post Traumatic

Growth (PTG) (Oginska-Bulik and Kobylarczyk, 2015).

Alcohol and substance use across all HCPs are common (Baldisseri, 2007; Pilgrim et al, 2017).
However, this covers a wide spectrum of use and cannot always be considered as a disorder or

illness (McPherson and Hersch, 2000; Babor et al, 2001). A consequence of misuse and dependence



may be performance impairment (Baldisseri, 2007) leading to poorer service delivery and patient

outcomes, increased absenteeism and reduced staff retention (Ruotsalainen et al, 2015).

Research on the relationship between alcohol/substance use and occupational/post-traumatic stress
in paramedics is limited (Donnelly and Siebert, 2009), but has been identified as a potential
consequence of occupational/post-traumatic stress in emergency service workers (Regehr, 2005;
Donnelly and Siebert, 2009). Studies examining this relationship in various emergency occupations
have generally failed to recognise the heterogeneity of different professions as a potential

confounder (Jones, 2017).

One of the limitations of studying paramedics as a global population is that there is no universal
definition and the role has changes significantly since it’s inception. Throughout this literature
review, the original terms used by authors will be referenced but all relate to the current definition

of a paramedic.

Aims
The purpose of this study was to undertake a systematic review of literature relevant to the
paramedic profession, exploring the relationship between alcohol and substance use with

occupational and post-traumatic stress.

Methods

A systematic approach was taken by following the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (Moher et al, 2009) (Figure 1). Databases, including CINAHL,
PubMed, Scopus and Cochrane, were searched between 5" November and 17" December 2018
using different keywords and Medical Subject Headings (MeSH) (Table 1) to ensure all roles were

included in the population of interest. Limits were set to English language studies where the abstract



was available for review. As the paramedic profession is young compared to other HCPs such as

nursing and medicine, no date limit was set to ensure that the full breadth of literature was

identified. Additional literature was identified using the OpenGrey database and checking within

reference lists. Where relevant, studies relating to other HCPs will be discussed to compare and

contrast against literature for the paramedic profession.

Table 1 - Keywords

Concept Alternative Keywords
(MeSH “Emergency Medical Technicians”) OR (MeSH “Emergency Medical Services”)
. OR (MeSH “Prehospital Care”) OR (MeSH “Ambulances”) OR (MeSH “Air Ambulances”)
Population

OR (“Allied Health Personnel”) OR (EMS) OR (paramedic*) OR (EMT) OR (prehospital)
OR (pre-hospital) OR (ambulance*)

Outcome/Variable 1

(MeSH “Substance-Related Disorders”) OR (“Alcohol-Related Disorders”) OR (MeSH
“Impairment, Health Professional”) OR (MeSH “Adaptation, Psychological”) OR
(“substance abuse”) OR (“drug abuse”) OR (“alcohol abuse”) OR (“substance
dependence”) OR (“drug dependence”) OR (“alcohol dependence”) OR (“substance
misuse”) OR (“drug misuse”) OR (“alcohol misuse”) OR (“substance use”) OR (“drug
use”) OR (“alcohol use”) OR (alcohol*) OR (coping*)

Outcome/Variable 2

(MeSH “Stress Disorders, Post-Traumatic”) OR (“Stress, Psychological”) OR (PTSD) OR
(“post traumatic*”) OR (“post-traumatic*”) OR (“occupational stress”) OR (“workplace
stress”) OR (“work place stress”) OR (work-place stress”) OR (“job related stress”) OR
(“job-related stress”)

Inclusion criteria were all studies examining the relationship between alcohol/substance use and

occupational/post-traumatic stress in paramedics. Exclusion criteria were systematic reviews,

paramedics not an exclusive population and alcohol/substance use not exclusive

variables/outcomes.

Critical Appraisal Skills Programme (CASP) tools (CASP, 2018) were used to assess methodology and

ensure consistency at the review stage. The main study characteristics and findings were populated

in tabular form with descriptive statistics and emergent themes categorised for further discussion.

Findings

262 articles were identified for initial review. After duplications and exclusions were removed, 27

articles were initially selected for full text review (Figure 1). 16 further articles were excluded, due




to no direct examination of the relationship between alcohol/substance use and occupational/post-
traumatic stress. The final review included eleven studies, nine utilising quantitative methods; two

using mixed-methods. The studies and relevant findings are summarised in Table 2.



Eligibility Screening Identification

Included

Records identified through database searching

(n=251)

CINAHL, PubMed, Scopus, Cochrane

Additional records identified through other
sources
(n=11)

OpenGrey, Reference Lists

A 4 A 4

Records after duplicates removed
(n=198)

A

Records screened
(n=198)

\ 4

A 4

Records excluded
(n=171)
Not related to population of
interest, no assessment of
substance/alcohol use

Full-text articles assessed for
eligibility
(n=27)

A 4

A 4

Studies included in synthesis
(n=11)

A 4 A 4

Full-text articles excluded, with
reasons
(n=16)

No direct assessment of
substance/alcohol use (n=9)

Paramedics not an exclusive
population (n=4)

Svstematic review (n=3)

(n=9)

Quantitative studies

Mixed methods studies

(n=2)

Figure 1 — PRISMA flow diagram




Table 2 - Study Characteristics

Reference

Country/Population

Study type/aims

Relevant findings

Bentley et al,
2013

USA

Qualified paramedics and EMTs
(n=23,451)

Age range: U/K

Experience: <2 to >16 years
(mean U/K)

Male: 73.88% (n=17,326)

Quantitative case-control study
which analysed the results of an
optional questionnaire sent out
to all paramedics and EMTs
during biannual recertification
period.

Examines the relationship
between different mental health
conditions (including stress
disorders) and demographic
features (including smoking).

Current or previous smoking
increases the risk of developing
stress disorders including
occupational stress compared to
those who have never smoked
(OR 1.34-1.37).

Good discussion around the
limitations of the study and
confounding influences.

Cydulka et al,
1989

USA

Qualified paramedics and EMTs
including officers (n=280)

Age range: mean 31.6 years
Experience: mean 5.3 years
Male: 80.4% (n=221)

Quantitative cross-sectional
study which looked at the results
of a questionnaire sent to
paramedics at urban ambulance
service.

Examines the relationship
between different types of stress
and demographic features. Also
examines substance/alcohol use
in relation to different types of
stress and compares this to the
finding of Hammer et al. 1986.

Significant positive correlation
between substance/alcohol use
and somatic distress (r=0.38,
p<0.005) but not organisational
stress.

No consideration of potential
bias or confounding factors.
Substance/alcohol use not
assessed individually and a
validated assessment tool was
not used.

Donnelly, 2012

USA

Qualified paramedics and EMTs
(n=1,633)

Age range: mean 34.50-34.67
years*

Experience: mean 6.0-10.28
years*

Male: 69.9-76.1%*

*paramedics and EMTs
presented separately

Quantitative cross-sectional
study which used probability
sampling methods to randomly
select EMTs to complete an
online questionnaire.

Examines the impact that chronic
stress, critical incident exposure
and alcohol use has on the
development on PTSS.

Positive correlation between
alcohol use and occupational
stress (r=0.055, p<0.05) and
post-traumatic stress (r=0.222,
p<0.01). Risk increases further
when alcohol is combined with
the presence of high levels of
chronic stress.

Good assessment of potential
bias and confounding factors.
AUDIT assessment tool used.

Fieldheim et al,
2014

South Africa

Trainee paramedics (n=131)
Age range: mean 22.05 years
Experience: N/A

Male: 63.6% (n=84)

Quantitative cross-sectional
study which incorporated various
assessment tools/scales into a
questionnaire sent to paramedic
students from one university at
the end of their first year of
training.

Examines the relationship
between PTSD and various risk
factors (including alcohol use)

Alcohol use not associated with
the development of
PTSD (P=0.154).

AUDIT assessment tool used
along with other assessment
tools to look at traumatic
experiences and
anxiety/depression.

Good discussion around the
limitations of the study and
confounding factors.

Hammer et al,
1986

USA

Qualified paramedics (n=374)

Quantitative case-control study
which compared the results of a
stress survey completed by

Significant positive correlation
between substance/alcohol use
and somatic distress (r=0.37, no
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Age range: mean 29.7 years
Experience: mean 6.7 years
Male: 85.0% (n=318)

paramedics employed by one
ambulance service to other
healthcare staff working in a
hospital environment.

Examines the relationship
between different types of stress
and individual traits/behaviours
(including substance/alcohol
use).

p-value) but not organisational
stress.

Substance/alcohol use not
assessed individually and a
validated assessment tool was
not used.

No randomisation and no
consideration of bias or
confounding influences.

Jurisova, 2016

Slovakia

Qualified paramedics (n=62)
Age range: 21 to 53 years
(mean 35.91)

Experience: 1-34 years
(mean 7.54)

Male: U/K % (n=30)

Quantitative cross-sectional
study which utilised a
guestionnaire to assess whether
characteristics of Post Traumatic
Growth (PTG) were present.

Examines the relationship
between stress and different
coping strategies and PTG.

Substance abuse (smoking) is the
least used coping strategy.
Positive correlation between PTG
and substance abuse (r=0.038,
no p-value) but not significant.
Level of self-efficacy mediates
the correlation.

No randomisation but good
recognition of study limitations.

Regehr et al,
2002

Canada

Qualified paramedics and
officers (n=86)

Age range: 26 to 56 years
(mean 39.68)

Experience: 2 months-32 years
(mean 14.52)

Male: U/K

Mixed methods study with initial
cross-sectional questionnaire
and narrative follow up for
consenting participants.

Examines the relationship
between exposure to traumatic
events and the effect on
paramedics/officers (including
coping strategies).

Exposure to traumatic events led
to an increase in alcohol abuse
(1.2% to 11.6%, no p-value) but
rates of substance abuse (not
defined) was unaffected.

Validated tools were not used to
assess levels of
alcohol/substance abuse.

Convenience sampling rather
than randomisation used but the
limitations of this are recognised
along with other bias and
confounding influences.

Sterud et al,
2007

Norway

Ambulance personnel including
officers/managers (n=1,286)
Age range: 18 to 66 years
(mean 36.8)

Experience: U/K

Male: 76.8% (n=U/K)

Compares to a police sample

Quantitative cross-sectional
study assessing and comparing
levels of alcohol use in
ambulance and police services
and examining the relationship
with occupational stress.

Emotional exhaustion positively
correlates with increased alcohol
consumption (r=0.10, p<0.01)
but not alcohol related problems
or drinking to cope (r=0.06, p-
value not significant).

AUDIT assessment tool used.
No randomisation but good

discussion around limitations of
the study.

Ward et al,
2006

South Africa

Ambulance personnel —
public/private/voluntary
(n=U/K)

Demographic information
specific to ambulance
personnel not published

Mixed methods cross-sectional
study with a closed and open-
ended questionnaire.

Assesses levels of exposure to
critical incidents and presence of
mental health problems
(including alcohol use).

No correlation between
exposure to critical incidents and
increased alcohol use (r-value
and p-value not presented).

CAGE questionnaire used.

11




Compares to a sample of other
emergency workers

No randomisation but has some
discussion around study
limitations.

Wild et al, 2016

UK

Trainee paramedics (n=453)
Age range: mean 30.31 years
Experience: N/A

Male: 58.3% (n=264)

Mixed methods prospective
cohort study with a mixture of
structured interviews and self-
reporting questionnaires.

Investigated incidence and
development of
PTSD/depression over two-year
period and variables that may
influence this (including
substance/alcohol use)

No correlation between the
development of PTSD and
substance/alcohol use. Increased
likelihood to smoke if PTSD
developed during training
(p=0.05).

AUDIT assessment tool used.

No randomisation but extensive
discussion around study
limitations, bias and confounding
influences.

Yip et al, 2016

USA

Qualified Paramedics and EMTs
(n=2,281);

Age range: 29 to 42 years
(median 36.2)

Male: 78.7% (n=U/K)
Experience: U/K

Quantitative retrospective
cohort study looking at historical
health records of emergency
responders.

Examines the health implications
(including harmful alcohol use
and smoking) following the
World Trade Centre attacks.

Responding to the World Trade
Centre attacks increases risk of
alcohol misuse (1.6-4.2%) but the
overall risk is not statistically
significant (no p-value). Amount
of traumatic exposure increases
risk of alcohol misuse (p=0.0219).
Smoking rates are not
significantly different.

AUDIT assessment tool used.

Good discussion of study
limitations.

Whilst full demographic information is absent from some studies and not always presented in a

consistent format, it is still possible to make some comparisons. Studies from six countries were

found, with the USA providing almost half (n=5). Seven study populations included qualified

paramedics, two studied trainees/students and two studied generic ambulance personnel, which is a

vaguer population. Where reported, ages ranged from 21 to 66 years old with the mean or median

ranging from 22.05 to 36.8 years. The proportion of males ranged from 58.3% to 85.0%. Experience

typically ranged from 2 months to 34 years with means between 5.3 and 14.52 years, although this

was not applicable in two studies examining trainee/student populations. Demographic ranges of all

studies were broadly consistent and previous systematic reviews (Donnelly and Siebert, 2009;

Stanley et al, 2016; Jones, 2017).
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From eleven studies reviewed, seven assessed substance use and nine assessed the use of alcohol
(five assessed both together). Substance use was exclusively assessed without using a validated tool.
Alcohol was assessed using the Alcohol Use Disorders Identification Test (AUDIT) (Babor et al, 2001)
in five studies (Sterud et al, 2007; Donnelly, 2012; Fjeldheim et al, 2014; Wild et al, 2016; Yip et al,
2016), the CAGE questionnaire (Dhalla and Kopec, 2007) in one study (Ward et al, 2006), and
without a tool in the remaining studies (Hammer et al, 1986; Cydulka et al, 1989; Regehr et al, 2002;

Bentley et al, 2013; Jurisova, 2016).

In relation to the review criteria, five studies examined occupational stress (Bentley et al, 2013;
Cydulka et al, 1989; Donnelly, 2012; Hammer et al, 1986; Sterud et al, 2007) and seven examined
post-traumatic stress (Donnelly, 2012; Fjeldheim et al, 2014; JuriSovd, 2016; Regehr et al, 2002;
Ward et al, 2006; Wild et al, 2016; Yip et al, 2016). One study assessed both(Donnelly, 2012). Various

mental health/well-being screening tools were used with no common approach taken.

Alcohol use and occupational stress

Of nine studies assessing alcohol use, four directly examined the relationship with occupational
stress (Hammer et al, 1986; Cydulka et al, 1989; Sterud et al, 2007; Donnelly, 2012). Only one study
established a statistically significant direct positive correlation between alcohol use and occupational
stress (r=0.055, p<0.05) (Donnelly, 2012). However, the remaining studies observed correlations

with other types of stress to some extent.

Three studies that did not identify a relationship between alcohol use and occupational stress did
observe a positive correlation with somatic distress or emotional exhaustion (Hammer et al, 1986;
Cydulka et al, 1989; Sterud et al, 2007). The definitions of these terms are comparable as both relate
to symptoms of chronic stress such as emotional fatigue and absenteeism which are also

characteristics of occupational stress. The correlation was statistically significant with p-values of
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between <0.005 and <0.05, and r-values of between 0.37 and 0.38 (Hammer et al, 1986; Cydulka et
al, 1989). The correlation was not statistically significant when assessing alcohol misuse (defined as
drinking to cope or problematic drinking). However, in one study, males exhibited a statistically

significant increased risk of alcohol misuse related to emotional exhaustion (p <0.001) (Sterud et al,

2007).

Only one of the studies considers alcohol as a variable (Donnelly, 2012), although this relationship is
unclear. The remaining three consider alcohol use as an outcome which means a bi-directional

relationship cannot be assessed.

Alcohol use and post-traumatic stress

Out of nine studies assessing alcohol use, six directly examine the relationship with post-traumatic
stress or related symptomology (Regehr et al, 2002; Ward et al, 2006; Donnelly, 2012; Fjeldheim et
al, 2014; Wild et al, 2016; Yip et al, 2016). Two studies found a clear positive correlation (Regehr et
al, 2002; Donnelly, 2012) whilst another found a partial correlation (Yip et al, 2016). The remaining

studies did not identify any relationship.

Only one study identifying a positive correlation presents statistical analysis to support this finding
(Donnelly, 2012) (r=0.222, p<0.01), although the second study does document raw data
demonstrating alcohol use increased from 1.2% to 11.6% following exposure to traumatic events
(Regehr et al, 2002). In general, the third study finds no correlation (Yip et al, 2016). However, it
does identify that emergency medical workers with increased exposure at a traumatic event may be
at increased risk of harmful alcohol use (p=0.0219), although statistical significance does decrease
when compared to the overall exposure of other workers. Whether increased alcohol use is a
variable or an outcome is unclear and disputed between the studies. Additionally, when seen as an

outcome, there is no consensus as to whether alcohol is a short-term or long-term consequence and
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whether consumption constitutes misuse. A pertinent observation with these studies is that they all
considered alcohol as a variable rather than an outcome which could support an argument that

increased alcohol use is potentially an outcome of post-traumatic stress.

Two studies examined student/trainee paramedics as the population (Fjeldheim et al, 2014; Wild et
al, 2016) which may be significant when comparing the findings to studies that found a positive
correlation in qualified workers. One study found that alcohol use decreased as training progressed,

irrespective of whether post-traumatic stress symptoms were exhibited (Wild et al, 2016).

Substance use and occupational stress

Of the seven studies assessing substance use, three examined the relationship with occupational
stress (Hammer et al, 1986; Cydulka et al, 1989; Bentley et al, 2013). Two studies identified no
correlation (Hammer et al, 1986; Cydulka et al, 1989). As with alcohol use, a relationship between
substance use and other relevant types of stress was identified (p<0.05) (Cydulka et al, 1989).
However, substance use was jointly assessed alongside alcohol use, rather than as an independent
variable or outcome. The focus of discussion in these studies has been on alcohol rather than
substance use which has not been clearly defined. Therefore, the relevance and significance are

diminished.

One study identified a positive correlation; however, substance use was defined solely as smoking

and did not examine illicit or other legal substances (Bentley et al, 2013). For current or former

smokers, a significant risk of developing occupational stress with odds ratios presented of between

1.34 and 1.37 was presented.

Substance use and post-traumatic stress
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Of seven studies assessing substance use, four directly examined the relationship with post-
traumatic stress or related symptomology (Regehr et al, 2002; JuriSova, 2016; Wild et al, 2016; Yip et
al, 2016). One study found a positive correlation (r=0.038) with PTG (JuriSov4, 2016). However, this
was not statistically significant and substance use was again defined as smoking only. The study
focused on PTG and identified that whilst smoking may be useful as a coping strategy, regression
analysis demonstrated that other strategies and personality types mediate the positive effective on
PTG and so the overall picture is complex. There is no assessment of baseline levels so whether

smoking is a coping strategy cannot be fully concluded.

A second study looking at smoking levels following exposure to a traumatic event found no
significant relationship with PTSD (Yip et al, 2016). However, whether smoking is assessed as a

variable or outcome was not fully defined or assessed.

Another study presented mixed findings depending on the substance used (Wild et al, 2016). A
statistically significant increase in rates of smoking was identified in student paramedics who
developed PTSD during their training (p=0.05). However, although not fully defined, other substance
use remained static if PTSD developed during training but decreased if PTSD was not experienced.
Therefore, substance use was found to be neither an outcome nor a variable. Another study with
qualified paramedics also found that levels of substance use remained unchanged after exposure to
a traumatic event (Regehr et al, 2002) suggesting that substance use is not necessarily influenced by

post—traumatic stress.

Length of service and occupational/post-traumatic stress

Four studies examined the relationship between length of service and occupational/post-traumatic
stress and related symptomology (Cydulka et al, 1989; Regehr et al, 2002; Donnelly, 2012; Bentley et

al, 2013). Two studies identified that length of service increased the likelihood of occupational stress
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with a calculated odds ratio of 1.67 (Bentley et al, 2013) and p-value of <0.05 (Cydulka et al, 1989).

However, a further study identified no correlation (Donnelly, 2012).

In relation to post-traumatic stress, two studies identified a statistically significant positive
correlation with length of service (Regehr et al, 2002; Donnelly, 2012). Although, when looking at

PTG, no relationship with experience was identified (Jurisova, 2016).

No study has directly assessed the relationship between length of service and alcohol/substance

use.

Gender and occupational/post-traumatic stress

Four studies examined the relationship between gender and occupational/post-traumatic stress
(Hammer et al, 1986; Cydulka et al, 1989; Donnelly, 2012; Yip et al, 2016). In three studies
investigating occupational stress, none found a relationship with gender (Hammer et al, 1986;
Cydulka et al, 1989; Donnelly, 2012). However, with post-traumatic stress one study found no
correlation with gender (Donnelly, 2012) whilst a second study found a statistically significant

relationship with females being more likely to experience PTSD (p=0.0011) (Yip et al, 2016).

Three studies examined the relationship between gender and alcohol use (Sterud et al, 2007;
Donnelly, 2012; Fjeldheim et al, 2014). Whilst there was no significant relationship with general
alcohol use, two studies found that males were more likely to experience alcohol-related problems
(Sterud et al, 2007; Fjeldheim et al, 2014) with a p-value of <0.01 presented in one study (Sterud et

al, 2007).

None of the studies investigated the relationship between substance use and gender.
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Support Networks

Another common theme discussed is support networks (Regehr et al, 2002; Donnelly, 2012; Bentley
et al, 2013; Fjeldheim et al, 2014, JuriSova, 2016; Wild et al, 2016). All found that poor levels of
support generally increased the likelihood of developing some type of stress, but the direct influence
on alcohol and substance use remains unexplored. This opens up the possibility of a confounding
influence on overall conclusions. Similarly, personal coping strategies are likely to be a significant
influence on whether alcohol/substances are used in relation to stress. However, this has only been
explored to a limited extent in four studies (Regehr et al, 2002; Fjeldheim et al, 2014; Jurisova, 2016;

Wild et al, 2016).

A graphical representation of the relationships between identified thing is presented in Figure 2.
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Discussion

The primary aim of this systematic review was to investigate the relationship between
alcohol/substance use and occupational/post-traumatic stress in relation to paramedics. After
undertaking a systematic search, eleven studies of varying quality were identified for review. Mixed,
and sometimes contradictory findings, were presented by the authors but some themes can still be

explored.

Alcohol use

Several studies identified that alcohol use is common amongst emergency medical workers,
including qualified and student paramedics (Hammer et al, 1986; Cydulka et al, 1989). Whether this
constitutes misuse and how this compares to other HCPs and emergency service workers is difficult
to discern with the current evidence-base. Studies looking at other HCPs show that alcohol misuse is
prevalent across health and social care (Ganley et al, 2005; Siebert, 2005; Servodidio, 2011). Data
have not been universally presented by all studies in this review. However, where available, rates of
alcohol misuse ranged from 1.6% to 24% (Regehr et al, 2002; Fjeldheim et al, 2014; Wild et al, 2016;
Yip et al, 2016). Although a wide range, this is not too dissimilar to the estimated 10% to 15% of

nurses who abuse alcohol during their career to cope with work-related stress (Servodidio, 2011).

When looking at other emergency service workers, alcohol use has been found to be an issue in the
fire service with levels of misuse ranging from 34% to 58% (Jones, 2017) and 33% within the police
(Richmond et al, 1998; Davey et al, 2000). However, one study examining different emergency
worker groups found similar levels of alcohol misuse across all services (Ward et al, 2006).

It may, therefore, be the case that alcohol misuse in paramedics is comparable with other HCPs and
emergency service workers. There is debate as to whether HCPs and emergency workers consume

alcohol at higher levels than the general population. A survey of National Health Service staff found
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that levels of alcohol use were comparable to the general population (Raistrick et al. 2008), whilst

other studies suggest higher levels in emergency workers (Donnelly and Siebert, 2009; Jones, 2017).

Two studies identified that student paramedics may be at increased risk of alcohol misuse
(Fjeldheim et al, 2014; Wild et al, 2016). Likewise, the same conclusion has been made with medical
students (Pacheco et al, 2017). Whilst concerning, it is important to note that students in general
have been found to misuse alcohol whilst enrolled in higher education, regardless of the subject
studied (Schuckit et al, 2012; White and Hingson, 2013; Davoren et al, 2016). The rates of misuse
presented are not dissimilar to others investigating non-paramedic students. Therefore, the risk of
misuse is likely to be the result of educational setting rather than career choice and exposure to

occupational and post-traumatic stress.

Substance use

Evidence relating to substance use in the paramedic profession has not been identified within this
review. Tobacco smoking was the main substance studied, but any correlation with
occupational/post-traumatic stress in paramedics was not established. Other studies examining
doctors and nurses found that, although smoking was prevalent (Duaso et al, 2014; Duaso et al,

2017), any relationship with occupational stress was not identified (Perdikaris et al, 2010).

The extent to which HCPs collectively misuse substances compared to the general population has
not been determined. The use of illicit/street substances has generally been found to be higher
compared to the general population (Meeker et al, 2002; Pilgrim et al, 2017). However, any misuse
of prescription drugs may be similar to the general population (Merlo and Gold, 2008; Samuelson

and Bryson, 2017).
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In a study of HCPs who died from fatal overdoses, opioids were overwhelmingly identified as the
main substance of choice for paramedics (Pilgrim et al, 2017). This contrasts with nurses who were
found to equally use antidepressants/antipsychotics, benzodiazepines and opioids. Doctors generally
showed no significant pattern in which substances were used, although other studies suggest misuse
of opioids may be prevalent in the profession (Bennett and O’'Donovan, 2001; Ganley et al, 2005).
Contrary to previous assertions that HCPs have higher use of illicit/street drugs, this study showed

that less than 10% of deaths were due to these substances.

Although not conclusive, the choice of substance may be linked to what is available to the HCP
(Pilgrim et al, 2017). This is an important consideration as, in the UK, morphine is the main analgesic
carried by paramedics (Brown et al, 2019). Ketamine and midazolam are also increasingly being used
by Advanced Paramedics to manage complex medical conditions (Edwards et al, 2016). Although
regulations surrounding controlled drugs in the UK are robust, careful consideration of medicines
management is needed to mitigate the risk of misuse. Smoking may be significant when examining
other substance use, as some limited evidence suggests that it may be a predictor for opioid

dependence (Kenna and Lewis, 2008).

When considering preregistration paramedics, a clear relationship with substance misuse was not
found. However, comparisons, particularly with student nurses (Bozimowski et al, 2014; Dittman,

2015; Stewart and Mueller, 2018), suggest it is an issue to be considered.

Occupational and post-traumatic stress

Occupational stress is a significant issue in other HCPs as well as paramedics (Ruotsalainen et al,
2015). More than half of doctors have been found to be personally and professionally affected by

occupational stress (Rotenstein et al, 2018) with the incidence increasing (Fred and Scheid, 2018). In
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nursing, exposure to occupational stressors has been linked to compassion fatigue and a reduction

in job satisfaction (Sinclair et al, 2017; Zhang et al, 2018).

In terms of post-traumatic stress, the lack of a clear relationship contradicts the findings of another
review which found that alcohol/substance misuse was an outcome (Donnelly and Siebert, 2009).
However, many of the studies examined non-paramedic groups so the conclusions could be
considered less valid. Additionally, another review found increased levels of alcohol misuse in
paramedics but did not determine whether this was linked to occupational/post-traumatic stress

(Jones, 2017).

In other HCPs and emergency workers, any link is again unclear. Alcohol use may be a comorbidity
for post-traumatic stress (Martin et al, 2017), but use as a result of exposure to traumatic events has
not been demonstrated (Bogstrand et al, 2016). Alcohol/substance misuse has been linked to post-
traumatic stress in the general population (Welch et al, 2014; Greene et al, 2016), particularly
tobacco use (Pericot-Valverde et al, 2018), so it is possible that a relationship does exist. Whether
this is as a variable or outcome would need further exploration. This is potentially concerning as
levels of post-traumatic stress in UK ambulance workers have been found to be as high as 22%
(Bennett et al, 2004) which is higher than the general population (Donnelly and Siebert, 2009;

Stanley et al, 2016; Wild et al, 2016).

Development of post-traumatic stress is not necessarily related to exposure to trauma in the sense
of serious injury, sometimes it is experiencing someone else’s suffering or loneliness (Regehr et al,
2002). As well as other emergency workers, paramedics may be considered at higher risk of suicide
in part due to their exposure to traumatic events (Tiesman et al, 2015; Milner et al, 2016). This is
particularly concerning when considering that alcohol misuse is also linked to increased risk of

suicide (Martin et al, 2017).
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In relation to post-traumatic stress, Wild et al (2016) examined other relationships that have not
been considered by other studies. Personality/psychological traits as well as childhood experiences
may particularly influence the development of post-traumatic stress irrespective of alcohol and

substance use. This has not been recognised by other studies and may have a significant impact.

Supporting paramedics and protecting patients

Impaired performance of HCPs has been identified as a potential consequence of alcohol and
substance misuse (Baldisseri, 2007). This has a negative impact on overall patient outcomes and
reduced efficiency in healthcare delivery, accompanied by increased staff absenteeism and attrition
(Ruotsalainen et al, 2015). None of the studies directly looked at the consequences of misuse on
patient care. However, in a study examining doctors working under the influence of alcohol, up to
10% of the patients treated were potentially harmed (Sendler, 2018), so this is an important area

that needs further investigation.

Two studies did identify that complaints by patients and critical errors were directly linked to
occupational stress in paramedics (Hammer et al, 1986; Cydulka et al, 1989) whilst another
recognised that a link may be present with post-traumatic stress (Ward et al, 2006). This suggests
that stress could, to an extent, result in compassion fatigue in paramedics and poorer patient care,

although the relationship with alcohol and substance use remains unclear.

Paramedics have a responsibility to make adjustments or stop practising if mental or physical health
problems may cause an impairment (HCPC, 2016). Although not addressed in any of these studies,
HCPs tend not to self-report alcohol and substance problems for fear of losing their job and

professional registration as well as being judged by colleagues (Kunyk et al, 2016). Problems are
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often not recognised by supervisors and managers until a complaint has been received or error
made, although many HCPs believe, in hindsight ,that their problem should have been recognised
sooner (Cares et al, 2015; Kunyk et al, 2016). The need to move away from individual blame towards
examining and addressing structural factors which influence impaired professional performance has
been highlighted in the nursing profession (Ross et al, 2018). This helps individuals to feel supported
in coming forward and seeking help so that open, honest and constructive dialogue can take place
and also supports UK guidelines on workplace mental and physical health (NICE, 2009; NICE 2015). It
is therefore important to fully establish the extent of misuse amongst paramedics so that they can

be supported appropriately and patients are protected.

Once the extent of misuse has been established, evidence-based surveillance and support
programmes can be designed and implemented. Intervention programmes rather than disciplinary
action for HCPs with performance concerns have generally proved to be effective (Ganley et al,
2005; Kunyk et al, 2016; Weenik et al, 2017). This has the significant benefit of protecting service
users from harm whilst also ensuring professionals are supported and do not leave resulting in
reduced staffing, loss of valuable experience and increased training costs for new staff. The results
from this review, and studies investigating other student/trainee populations (Bozimowski et al,
2014; Dittman, 2015; Stewart and Mueller, 2018), suggest that this group may be at particular risk of
alcohol/substance misuse. Increased monitoring, support and general advice on how to recognise

when a problem exists may therefore be particularly beneficial to preregistration paramedics.

Confounding factors

Whilst a good study standard was generally presented, confounding factors and limitations to some

of the studies were observed which warrant further discussion.

Screening Tools
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There was a lack of consistency in screening tools used. Alcohol was generally assessed using the
AUDIT (Babor et al, 2001) or CAGE tool (Dhalla and Kopec, 2007). Whilst both are considered to have
high sensitivity for the detection of excessive alcohol use, there are subtle differences in the types of
misuse that are detected (Fiellin et al, 2000). None of the studies have assessed substance use using
a validated screening tool such as Tobacco, Alcohol, Prescription Medication, and Other Substance
Use (TAPS) (McNeely et al, 2016) or Drug Abuse Screening Test (DAST) (Yudko et al, 2007) which
would have increased the strength of their findings. In many of the studies, substance/alcohol use

has been defined as any use, and not defined separately as misuse or a disorder.

Study population

Globally, the function and workforce of ambulance services varies, as does the definition and
qualification level of an emergency medical worker (Al-Shagsi, 2010). These studies do not
differentiate between the type of training received and whether different professional
responsibilities influence stress and alcohol/substance use. The heterogeneity of study participants

also varies significantly throughout the studies which has not been universally recognised.

Age of studies

No time limit was set for this review to ensure that all relevant studies were retrieved. However, the
age of some studies means that their findings may no longer be relevant. For example, attitudes
towards smoking in the general population has changed and rates have generally decreased in the
UK (West, 2017). Access to illicit substances is also more prevalent now than at the time of the
earliest retrieved study. The paramedic profession in the both in the UK and globally has also
developed significantly over the past thirty years in terms of education levels and scope of practice.

Therefore, meaningful comparisons between studies may not be fully possible

Variables and outcomes
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A theme running through this review has been that alcohol and substance use have generally been
assessed looking at a unidirectional relationship with occupational/post-traumatic stress.

Consideration has often not been fully given to an opposing or bidirectional relationship existing.

Strength and limitations

This systematic review is the first to examine the relationship between alcohol/substance use and
occupational/post-traumatic stress solely in the paramedic and emergency medical worker
populations. This is unique as other studies have previously not fully recognised the potential
confounding limitations of combining both medical and non-medical emergency workers into one
population of interest. The review has also attempted to assess variables and outcomes
independently and considered a bi-directional relationship between the different areas of interest,

which has not previously been reported.

Due to the differing definition and scope of practice of EMS systems around the world, a limitation
of this study is that exposure, education level and responsibilities of emergency medical workers
may not be directly comparable. Where possible, this has been mitigated as part of the descriptive
statistics. Searching was limited to English language studies which may have produced a bias against
EMS systems in non-English speaking countries. Another limitation to consider is the definition of
alcohol and substance use. Whilst assessment of alcohol use has to an extent generally been
comparable, the definition of substance use is either varied or lacking sufficient detail amongst the
studies. This means that meaningful analysis has not been possible for substance use other than
tobacco smoking. Similarly, occupational and post-traumatic stress are often not fully defined so
comparisons may not be entirely valid. The heterogeneity of participants varies between studies
and, although reported in descriptive statistics, further exploration of these variables in relation to
the study outcomes could be beneficial. Not all studies included hypotheses or statistical

information making the statistical significance and validity of some findings unreliable.
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Conclusions
Eleven studies of relevance were identified and assessed as part of this systematic review. The
overall picture presented is that any relationship between alcohol/substance use and

occupational/post-traumatic stress in paramedics is complex and without a strong evidence-base.

Overall, there is insufficient evidence to establish a relationship between substance use and
occupational or post-traumatic stress in paramedics. Smoking may be important in relation to
occupational stress; however, whether this is as a variable or outcome is unclear. The use of other
legal or illicit substances has not been independently assessed in any of the studies. The strongest
case has been made for a positive correlation between alcohol use and occupational stress.
Whether this is a cause or consequence relationship has not been established nor has whether
alcohol use is excessive enough to constitute misuse or a disorder. A relationship between alcohol

and post-traumatic stress has not be demonstrated.

Support should be available to paramedics and other emergency medical workers for both
occupational/post-traumatic stress and alcohol/substance use disorders. Further studies are needed
to establish to what extent alcohol and other substances are used by paramedics and outline the

significant influencing factors.

28



References

Al-Shagsi S. Models of international emergency medical service (EMS) systems. 2010. Oman Med J.

25(4):320-323. https://doi.org/10.5001/0mj.2010.92.

Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG, editors. 2001. AUDIT: the alcohol use
disorders identification test: guidelines for use in primary health care. 2nd ed. Geneva:

World Health Organization. https://apps.who.int/iris/handle/10665/67205.

Baldisseri MR. 2007. Impaired healthcare professional. Crit Care Med. 35(2):5106-S116.

https://doi.org/10.1097/01.CCM.0000252918.87746.96.

Bennett J, O’'Donovan D. 2001. Substance misuse by doctors, nurses and other healthcare workers.

Curr Opin Psychiatry. 14(3):195-199. https://doi.org/10.1097/00001504-200105000-00006.

Bennett P, Williams Y, Page N, Hood K, Woollard M. 2004. Levels of mental health problems among
UK emergency ambulance workers. Emerg Med J. 21(2):235-236.

https://doi.org/10.1136/em{.2003.005645.

Bentley MA, Crawford J Mac, Wilkins JR, Fernandez AR, Studnek JR. 2013. An assessment of
depression, anxiety, and stress among nationally certified EMS professionals. Prehospital

Emerg Care. 17(3):330-338. https://doi.org/10.3109/10903127.2012.761307.

Bogstrand ST, Skogstad L, Ekeberg @. 2016. The association between alcohol, medicinal drug use and
post-traumatic stress symptoms among Norwegian rescue workers after the 22 July twin

terror attacks. Int Emerg Nurs. 28:29-33. https://doi.org/10.1016/].ienj.2016.03.003.

Bozimowski G, Groh C, Rouen P, Dosch M. 2014. The prevalence and patterns of substance abuse
among nurse anesthesia students. AANA Journal. 82(4):277-283.

Brown S, Kumar D, James, editors. 2019. UK clinical practice guidelines. Bridgwater: Class
Professional Publishing.

Cares A, Pace E, Denious J, Crane LA. 2015. Substance use and mental illness among nurses:

workplace warning signs and barriers to seeking assistance. Subst Abus. 36(1):59-66.

29



https://doi.org/10.1080/08897077.2014.933725.

Critical Appraisal Skills Programme. 2018. CASP Checklists. Oxford: CASP; [accessed 18 October

2018]. https://casp-uk.net/casp-tools-checklists/.

Cydulka RK, Lyons J, Moy A, Shay K, Hammer J, Mathews J. 1989. A follow-up report of occupational
stress in urban EMT-paramedics. Ann Emerg Med. 18(11):1151-1156.

https://doi.org/10.1016/50196-0644(89)80050-2.

Davey JD, Obst PL, Sheehan MC. 2000. Developing a profile of alcohol consumption patterns of
police officers in a large scale sample of an Australian police service. Eur Addict Res.

6(4):205-212. https://doi.org/10.1159/000052047.

Davoren MP, Demant J, Shiely F, Perry 1J. 2016. Alcohol consumption among university students in
Ireland and the United Kingdom from 2002 to 2014: a systematic review. BMC Public Health.

16(1):173. https://doi.org/10.1186/512889-016-2843-1.

Dhalla S, Kopec JA. 2007. The CAGE questionnaire for alcohol misuse: A review of reliability and

validity studies. Clin Investig Med. 30(1):33-41. https://doi.org/10.25011/cim.v30i1.447.

Dittman PW. 2015. Chemical dependency and nursing students: a complicated process calling for
nurse educator involvement. J Addict Nurs. 26(2):58-61.

https://doi.org/10.1097/JAN.0000000000000072.

Donnelly E, Siebert D. 2009. Occupational risk factors in the emergency medical services. Prehospital
disaster Med Off J Natl Assoc EMS Physicians World Assoc Emerg Disaster Med Assoc with

Acute Care Found. 24(5):422-429. https://doi.org/10.1017/51049023X00007251.

Donnelly E. 2012.Work-related stress and posttraumatic stress in emergency medical services.

Prehospital Emerg Care. 16(1):76—85. https://doi.org/10.3109/10903127.2011.621044.

Duaso MJ, McDermott MS, Mujika A, Purssell E, While A. 2014. Do doctors’ smoking habits influence
their smoking cessation practices? A systematic review and meta-analysis. Addiction.

109(11):1811-1823. https://doi.org/10.1111/add.12680.

Duaso MJ, Bakhshi S, Mujika A, Purssell E, While AE. 2017. Nurses’ smoking habits and their

30



professional smoking cessation practices. A systematic review and meta-analysis. Int J Nurs

Stud. 67:3-11. https://doi.org/10.1016/|.ijnurstu.2016.10.011.

Edwards T, Shaw J, Gray D, Thomson N, Faulkner M. 2016. Prehospital use of Ketamine and
Midazolam in an urban Advanced Paramedic Practitioner service: A Retrospective Review.

Emerg Med J. https://doi.org/10.1136/emermed-2016-206139.26.

Fiellin DA, Reid M, O’Connor PG. 2000. Screening for alcohol problems in primary care: A systematic
review. Arch Intern Med. 160(13):1977-1989.

https://doi.org/10.1001/archinte.160.13.1977.

Fijeldheim CB, Nothling J, Pretorius K, Basson M, Ganasen K, Heneke R, Cloete KJ, Seedat S. 2014.
Trauma exposure, posttraumatic stress disorder and the effect of explanatory variables in

paramedic trainees. BMC Emerg Med. 14(1):11. https://doi.org/10.1186/1471-227X-14-11.

Fred HL, Scheid MS. 2018. Physician burnout: causes, consequences, and (?) cures. Texas Hear Inst J.

45(4):198-202. https://doi.org/10.14503/THIJ-18-6842.

Ganley OH, Pendergast WJ, Wilkerson MW, Mattingly DE. 2005. Outcome study of substance
impaired physicians and physician assistants under contract with North Carolina Physicians
Health Program for the period 1995-2000. J Addict Dis. 24(1):1-12.

https://doi.org/10.1300/J069v24n01 01.

Greene T, Neria Y, Gross R. 2016. Prevalence, detection and correlates of PTSD in the primary care
setting: A systematic review. J Clin Psychol Med Settings. 23(2):160-180.

https://doi.org/10.1007/s10880-016-9449-8.

Hammer JS, Mathews JJ, Lyons JS, Johnson NJ. 1986. Occupational stress within the paramedic
profession: An initial report of stress levels compared to hospital employees. Ann Emerg

Med. 15(5):536-539. https://doi.org/10.1016/S0196-0644(86)80988-X.

Health and Care Professions Council. 2016. Standards of conduct, performance and ethics. London:

HCPC; [accessed 1 March 2020]. https://www.hcpc-

uk.org/globalassets/resources/standards/standards-of-conduct-performance-and-

31



ethics.pdf.

Jones S. 2017. Describing the mental health profile of first responders: A systematic review. ] Am

Psychiatr Nurses Assoc. 23(3):200-214. https://doi.org/10.1177/1078390317695266.

JuriSova E. 2016. Coping strategies and post-traumatic growth in paramedics: Moderating effect of
specific self-efficacy and positive/negative affectivity. Stud Psychol (Bratisl). 58(4):259-275.

https://doi.org/10.21909/sp.2016.04.722.

Kenna GA, Lewis DC. 2008. Risk factors for alcohol and other drug use by healthcare professionals.

Subst Abuse Treat Prev Policy. 3(1):3. https://doi.org/10.1186/1747-597X-3-3.

Kunyk D, Inness M, Reisdorfer E, Morris H, Chambers T. 2016. Help seeking by health professionals
for addiction: A mixed studies review. Int J Nurs Stud. 60:200-215.

https://doi.org/10.1016/j.ijnurstu.2016.05.001.

Martin CE, Tran JK, Buser SJ. 2017. Correlates of suicidality in firefighter/EMS personnel. J Affect

Disord. 208:177-183. https://doi.org/10.1016/j.jad.2016.08.078.

McNeely J, Wu LT, Subramaniam G, Sharma G, Cathers LA, Svikis D, Sleiter L, Russell L, Nordeck C,
Sharma A, et al. 2016. Performance of the tobacco, alcohol, prescription medication, and
other substance use (TAPS) tool for substance use screening in primary care patients. Ann

Intern Med. 165(10):690-699. https://doi.org/10.7326/M16-0317.

McPherson TL, Hersch RK. 2000. Brief substance use screening instruments for primary care settings:

A review. J Subst Abuse Treat. 18(2):193-202. https://doi.org/10.1016/S0740-

5472(99)00028-8.

Meeker JE, Mount AM, Ross W. 2002. Detection of drug abuse by health professionals. Occup Heal
Saf. 71(8):46.

Merlo LJ, Gold MS. 2008. Prescription opioid abuse and dependence among physicians: hypotheses
and treatment. Harv Rev Psychiatry. 16(3):181-194.

https://doi.org/10.1080/10673220802160316.

Milner AJ, Spittal MS, Pirkis J, LaMontagne AD. 2016. Does gender explain the relationship between

32



occupation and suicide? Findings from a meta-analytic study. Community Ment Health J.

52(5):568-573. https://doi.org/10.1007/s10597-015-9889-x.

Moher D, Liberati A, Tetzlaff J, Altman DG. 2009. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement. PLoS Med. 6(7):e1000097.

https://doi.org/10.1371/journal.pmed.1000097.

National Institute for Health and Care Excellence. 2009. Mental wellbeing at work. London: NICE;

[accessed 30 December 2018]. https://www.nice.org.uk/guidance/ph22.

National Institute for Health and Care Excellence. 2015. Workplace health management practices:
Guidance and guidelines. London: NICE; [accessed 30 December 2018].

https://www.nice.org.uk/guidance/ng13.

National Institute for Health and Care Excellence. 2018. Post-traumatic stress disorder:
management. London: NICE; [accessed 11 December 2018]

https://www.nice.org.uk/guidance/ng116.

Oginska-Bulik N, Kobylarczyk M. 2015. Relation between resiliency and post-traumatic growth in a
group of paramedics: the mediating role of coping strategies. Int J Occup Med Env Heal.

28(4):707-719. https://doi.org/10.13075/ijomeh.1896.00323.

Pacheco JP, Giacomin HT, Tam WW, Ribeiro TB, Arab C, Bezerra IM, Pinasco GC. 2017. Mental health
problems among medical students in Brazil: a systematic review and meta-analysis. Brazilian

J Psychiatry. 39(4):369-378. https://doi.org/10.1590/1516-4446-2017-2223.

Perdikaris P, Kletsiou E, Gymnopoulou E, Matziou V. 2010. The relationship between workplace, job
stress and nurses’ tobacco use: a review of the literature. Int J Environ Res Public Health.

7(5):2362-2375. https://doi.org/10.3390/ijerph7052362.

Pericot-Valverde |, Elliott RJ, Miller ME, Tidey JW, Gaalema DE. 2018. Addictive Behaviors
Posttraumatic stress disorder and tobacco use: A systematic review and meta-analysis.

Addict Behav. 84:238-247. https://doi.org/10.1016/j.addbeh.2018.04.024.

33



Pilgrim JL, Dorward R, Drummer OH. 2017. Drug-caused deaths in Australian medical practitioners

and health-care professionals. Addiction. 112:486-493. https://doi.org/10.1111/add.13619.

van der Ploeg E. 2003. Acute and chronic job stressors among ambulance personnel: predictors of
health symptoms. Occup Environ Med. 60(S1):40i — 46.

https://doi.org/10.1136/0em.60.suppl 1.i40.

Regehr C, Goldberg G, Hughes J. 2002. Exposure to human tragedy, empathy, and trauma in
ambulance paramedics. Am J Orthopsychiatry. 72(4):505-513.

https://doi.org/10.1037/0002-9432.72.4.505.

Regehr C. 2005. Bringing the trauma home: Spouses of paramedics. J Loss Trauma. 10(2):97-114.

https://doi.org/10.1080/15325020590908812.

Richmond RL, Wodak A, Kehoe L, Heather N. 1998. How healthy are the police? A survey of life-style

factors. Addiction. 93(11):1729-1737. https://doi.org/10.1046/j.1360-

0443.1998.9311172910.x.

Ross CA, Berry NS, Smye V, Goldner EM. 2018. A critical review of knowledge on nurses with
problematic substance use: The need to move from individual blame to awareness of

structural factors. Nurs Inqg. 25(2):1-9. https://doi.org/10.1111/nin.12215.

Rotenstein LS, Torre M, Ramos MA, Rosales RC, Guille C, Sen S, Mata DA. 2018. Prevalence of
burnout among physicians: a systematic review. JAMA. 320(11):1131-1150.

https://doi.org/10.1001/jama.2018.12777.

Ruotsalainen JH, Verbeek JH, Mariné A, Consol S. 2015. Preventing occupational stress in healthcare
workers. Cochrane Database Syst Rev. 4: 1465-1858.

https://doi.org/10.1002/14651858.CD002892.pub5.

Samuelson ST, Bryson EO. 2017. The impaired anesthesiologist: what you should know about

substance abuse. Can J Anaesth. 64(2):219-235. https://doi.org/10.1007/s12630-016-0780-

1.

Schuckit MA, Kalmijn JA, Smith TL, Saunders G, Fromme K. 2012. Structuring a college alcohol

34



prevention program on the low level of response to alcohol model: a pilot study. Alcohol Clin

Exp Res. 36(7):1244-1252. https://doi.org/10.1111/j.1530-0277.2011.01723 .x.

Sendler DJ. 2018. Physicians working under the influence of alcohol: An analysis of past disciplinary
proceedings and their outcomes. Forensic Sci Int. 285:29-37.

https://doi.org/10.1016/j.forsciint.2018.01.019.

Servodidio CA. 2011. Alcohol abuse in the workplace and patient safety. Clin J Oncol Nurs. 15(2):143-

145. https://doi.org/10.1188/11.cjon.143-145.

Sinclair S, Raffin-Bouchal S, Venturato L, Mijovic-Kondejewski J, Smith-MacDonald L. 2017.
Compassion fatigue: A meta-narrative review of the healthcare literature. Int J Nurs Stud.

69:9-24. https://doi.org/10.1016/].ijnurstu.2017.01.003.

Stanley IH, Hom MA, Joiner TE. 2016. A systematic review of suicidal thoughts and behaviors among
police officers, firefighters, EMTs, and paramedics. Clin Psychol Rev. 44:25-44.

https://doi.org/10.1016/j.cpr.2015.12.002.

Sterud T, Hem E, Ekeberg @, Lau B. 2007. Occupational Stress and Alcohol Use: A Study of Two
Nationwide Samples of Operational Police and Ambulance, Personnel in Norway. J Stud

Alcohol Drugs. 68(6):896—904. https://doi.org/10.15288/jsad.2007.68.896.

Stewart DM, Mueller CA. 2018. Substance use disorder among nurses: a curriculum improvement

initiative. Nurse Educ. 43(3):132-135. https://doi.org/10.1097/NNE.0000000000000466.

Siebert DC. 2005. Help seeking for AOD misuse among social workers: Patterns, barriers, and

implications. Soc Work. 50(1):65-75. https://doi.org/10.1093/sw/50.1.65.

Tiesman HM, Konda S, Hartley D, Menéndez CC, Ridenour M, Hendricks S. 2015. Suicide in US
workplaces, 2003—2010: A comparison with non-workplace suicides. Am J Prev Med.

48(6):674—682. https://doi.org/10.1016/j.amepre.2014.12.011.

Ward CL, Lombard CJ, Gwebushe N. 2006. Critical incident exposure in South African emergency
services personnel: Prevalence and associated mental health issues. Emerg Med J.

23(3):226-231. https://doi.org/10.1136/em|.2005.025908.

35



Weenik J-W, Kool RB, Bartels RH, Westert GP. 2017. Getting back on track: a systematic review of
the outcomes of remediation and rehabilitation programmes for healthcare professionals
with performance concerns. BMJ Qual Saf. 26(12):1004-1014.

https://doi.org/10.1136/bmijgs-2017-006710.

Weinberg A, Creed F. 2000. Stress and psychiatric disorder in healthcare professionals and hospital

staff. Lancet. 355(9203):533-537. https://doi.org/10.1016/S0140-6736(99)07366-3.

Welch AE, Caramanica K, Maslow CB, Cone JE, Farfel MR, Keyes KM, Stellman SD, Hasin DS. 2014.
Frequent binge drinking five to six years after exposure to 9/11: Findings from the World
Trade Center Health Registry. Drug Alcohol Depend. 140:1-7.

https://doi.org/10.1016/j.drugalcdep.2014.04.013.

West R. 2017. Tobacco smoking: Health impact, prevalence, correlates and interventions. Psychol

Heal. 32(8):1018-1036. https://doi.org/10.1080/08870446.2017.1325890.

White A, Hingson R. 2013. The burden of alcohol use: excessive alcohol consumption and related
consequences among college students. Alcohol Res. 35(2):201-218.

Wild J, Smith K'V., Thompson E, Béar F, Lommen MJJ, Ehlers A. 2016. A prospective study of pre-
trauma risk factors for post-traumatic stress disorder and depression. Psychol Med.

46(12):2571-2582. https://doi.org/10.1017/50033291716000532.

Yip J, Zeig-Owens R, Webber MP, Kablanian A, Hall CB, Vossbrinck M, Liu X, Weakley J, Schwartz T,
Kelly KJ, et al. 2016. World Trade Center-related physical and mental health burden among
New York City Fire Department emergency medical service workers. Occup Environ Med.

73(1):13-20. https://doi.org/10.1136/0emed-2014-102601.

Yudko E, Lozhkina O, Fouts A. 2007. A comprehensive review of the psychometric properties of the
Drug Abuse Screening Test. J Subst Abuse Treat. 32(2):189-198.

https://doi.org/10.1016/].jsat.2006.08.002.

Zhang Y, Zhang C, Han X-R, Li W, Wang Y. 2018. Determinants of compassion satisfaction,

compassion fatigue and burn out in nursing: A correlative meta-analysis. Medicine

36



(Baltimore). 97(26):e11086. https://doi.org/10.1097%2FMD.0000000000011086.

37



