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Abstract
Introduction: Public safety personnel (PSP) experience three to five times higher rates of occupatio-
nal stress injuries and adverse mental health outcomes. Sense of coherence (SOC) is a psychological
trait that reflects coping capacity to deal with stressors, shown to act as a protective factor against
adverse mental health outcomes.
Methods: This review was conducted using the five-stage scoping review framework to answer two
questions: 1) what is the extent, nature, and quality of research that has investigated the SOC and
PSP mental health, and 2) what is the current state of the causal inference between SOC and post-
traumatic stress symptoms (PTSS) and how does this guide next steps for research. Articles were
identified through seven databases, “grey” literature, and hand-searching. Publication details, me-
thodology, participant information, and results were extracted and summarized using descriptive
statistics. A quality and causal analysis were performed using the Quality in Prognostic Studies tool
and Bradford Hill Criteria for causation.
Results: Eleven articles were included in this review. The publication years ranged from 2000 to
2020, 91% of the articles originated from the European Union, and 64% had a medium to high risk-
of-bias. The PSP population of interest included police officers, firefighters, and paramedics. Most
studies (73%) used a cross-sectional design to assess the relationship between SOC and PTSS. All
studies reported that lower PTSS were low to moderately associated with higher SOC scores (r=
-0.17 to -0.47, p< 0.05 to 0.001 and B = -0.31, p= 0.009). There was insufficient research to support a
causal relationship between the SOC and PTSS, as the literature did not support several criteria (i.e.,
strength, consistency, temporality, and experimental evidence).
Conclusions: While SOC evidence is preliminary, associations are sufficient to warrant future longi-
tudinal and interventional studies.

Take-home message: Literature on SOC and PSP mental health is sparse and homogeneous. Low to
moderate associations were found that SOC may act as a protective factor for mental health outco-
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mes; the causality between SOC and PTSS is preliminary, with limited support. Future research
should focus on longitudinal and interventional study designs.

Key words: Sense of coherence, post-traumatic stress disorder, occupational stress disorder, first
responder, public safety personnel.
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INTRODUCTION

First responders or public safety personnel (PSP) are people who work on the frontlines to en-
sure the safety and security of others, including but not limited to firefighters, paramedics, police
officers, and correctional workers [1]. PSP have unique job requirements where they are often expo-
sed to workplace critical incidents (CIs). A workplace CI can be described as a sudden and over-
whelming traumatic event that "exceed beyond an individual's normal coping skills and may ulti-
mately lead to adverse mental health consequences" [2, 3]. For example, common CI exposures are
self-inflicted trauma, incidents with multiple casualties, and serious injury or death to children [3].
The majority (84%) of PSP report experiencing one or more Cls on the job; notably, this number va-
ries based on the profession and has been observed to be as high as 96.4% in firefighters [3, 4]. Due
to the stressful nature of the job and exposure to CIs PSP are viewed as a high-risk population for
developing occupational stress injuries, such as post-traumatic stress disorder (PTSD) and anxiety
disorders.

Various studies in the literature have assessed the prevalence of occupational stress injuries
among PSP; however, the results of these studies vary considerably. For example, the lifetime preva-
lence of PTSD among firefighters ranged from 6.4% to 57% and ranged from 0% to 44% among poli-
ce officers [5, 6]. The pooled prevalence of PTSD among PSP was found to be 14.6% in ambulance
personnel, 7.3% in firefighters, and 4.7% in police officers [7]. In comparison, the prevalence of
PTSD in the general population is 1.3% to 3.5% [2]. A 2018 systematic review on mental health
among ambulance personnel reported the prevalence of depression, anxiety, and general psycholo-
gical distress to be 15%, 15%, and 27% respectively [8]. While a 2017 study among Saudi firefighters
reported that the prevalence of anxiety and depression was 44.4% and 53.3% among their sample
[9]. Comparatively, the lifetime prevalence of major depressive disorder and anxiety disorders in
the general population is 11.3% and 5% [2].

In 1979, Aaron Antonovsky introduced the concept of salutogenesis. This theory describes how
people try to manage the chaos of everyday life by finding coping strategies with their available
resources [10]. Antonovsky highlights the sense of coherence (SOC) as a key component in the salu-
togenic model, which can describe someone’s ability to adapt to and overcome stressors. The SOC
may also predict someone’s movement toward a state of health or disease depending on their abili-
ty to cope with stressors. As described in Antonovsky’s 1979 Health, Stress, and Coping, it is hypothe-
sized that people’s life experiences (i.e., social, cultural, and historical), also referred to as generali-
zed resistance resources, shape their SOC. Antonovsky defined generalized resistance resources as a
physical, biochemical, artifactual-material, cognitive, emotional, valuative-attitudinal, interperso-
nal-relational, or macro sociocultural characteristic that effectively avoids or combats stressors [11].
For example, someone with supportive interpersonal relationships may manage stress more easily
due to this support and will have a stronger SOC.

The SOC is comprised of three main elements: comprehensibility (i.e., understanding why a
stressful event occurred), manageability (i.e., being able to manage the stressful event and fallout),
and meaningfulness (i.e., ability to find meaning in the stressful event) [11]. The theory proposes
that someone with a strong SOC (i.e., comprehensibility, manageability, and meaningfulness) will
be able to adapt to and recover from stressful events, and they will move toward a positive state of
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mental and physical health [11]. Alternatively, people who have a weak SOC and are unable to ma-
nage a stressful event will move toward disease (mental and/or physical) [12, 13]. For example,
when someone experiences an adverse/stressful life event, they are faced with the opportunity to
adapt, cope, and recover from this event. If this happens, it will strengthen their SOC, which will
allow them to overcome adverse events more easily and efficiently in the future, as they have deve-
loped coping strategies from this experience, and they will move toward a state of health.

PSP occupational demands require them to respond to and diffuse highly stressful situations,
which places a high demand on their mental ability to cope and adapt. If this mental stress load
imposed by occupational demands is too much and one cannot cope or adapt, they may experience
chronic stress and mental exhaustion as a result [12, 13]. When someone experiences chronic stress
and mental exhaustion, they become vulnerable to additional adverse mental and physical health
conditions [12, 13]. Current literature shows that PSP have three to five times higher rates of occu-
pational stress injuries and have elevated rates of PTSD, depression, and anxiety compared to the
general population [2]. This data suggest that PSP may have difficulty coping and adapting to the
high mental demands of the occupation, and that there is a need to identify resources to help PSP
adapt to and recover from these stressful events. The SOC has been hypothesized to mediate the
effect of stress and foster resiliency in stressful situations [14]. The SOC is an understudied psycho-
logical trait that has gained momentum in the research community over the last five years. The SOC
has shown promising results that it may act as a protective factor against adverse mental health
outcomes in populations with high occupational stress demands [15-17]. For example, a 2020 sy-
stematic review on SOC and mental health found that SOC was a protective factor for depressive
symptoms and burnout among female nurses [17].

Based on the above definition and explanation of SOC, some may argue that SOC has theoreti-
cal and empirical overlap with other commonly studied psychological traits, such as resiliency. Cur-
rently, there is a debate within the literature concerning the similarity or distinctiveness of the two
definitions [18]. The concept of resiliency has been studied for decades and has become a pillar for
many mental health training programs among PSP. As the concept of resiliency has become increa-
singly popular over recent years and within the PSP population, mental health training programs
have shifted to be marketed as “resiliency training/building programs,” suggesting that these men-
tal health programs are built around a central component: resiliency. There is no doubt that the con-
cept of resiliency is an imperative trait to have among PSP whose jobs require continuous exposure
to high stress and critical incidents. However, the concept of resiliency, despite its popularity, “lacks
consensus on the definition, conceptualization, and measurement” within the scientific community
[19, 20]. This raises concerns about the theoretical methodology that these programs are based on.
The SOC is understudied; however, it has a comprehensive definition with several validated mea-
surements and encompasses the same overall goal of resiliency, the ability to overcome a stressful
event/experience [21]. As such, the SOC was chosen as the concept of interest in this review, with
the intent that this review will inform future research and, in turn, definitions and mental health
program methodology and adaptations.

Objectives

There is unclear and limited research on the SOC as it relates to PSP mental health, specifically,
whether there is evidence to show that the SOC may be used to mediate adverse mental health out-
comes among PSP. For that reason, a scoping review was conducted to systematically map existing
literature to better understand the relationship between the SOC and PSP mental health, summarize
and disseminate findings, and identify gaps and future research targets in this body of literature.
This study will focus on three specific PSP groups, firefighters, paramedics, and police officers, due
to their job similarities and, by proxy, stress exposure similarities. This scoping review answers two
questions: 1) what is the extent, nature, and quality of research that has investigated the SOC and
PSP mental health, and 2) what is the current state of the causal inference between SOC and post-
traumatic stress symptoms (PTSS) and how does this guide next steps for research.

METHODS

This study was performed using a scoping review design as proposed by Arksey and O’Malley
(2005) and further refined by Levac and colleagues (2010) and Peters and colleagues (2020) [22, 23].
A scoping review is an exploratory study that systematically maps existing literature on a particular
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topic that has unclear and limited research, with the aim of identifying key concepts, theories, and
gaps in the literature [24]. A scoping review was chosen for this study to clarify key concepts and
provide a broad overview of the SOC as it relates to PSP mental health. This review was conducted
using the five-stage scoping review framework and reported using the PRISMA-ScR checklist
[22-24]. Prior to starting the review, an a priori protocol was developed and registered with Open
Science Framework (10.17605/OSEIO/Z7ME2).
Data sources and searches

A systematic approach was used to identify relevant articles among several databases, “grey”
literature, and thorough hand-searching. In this review, seven databases were searched: PsychINFO
(ProQuest), SCOPUS, PubMed, Web of Science (core collection), Cumulative Index to Nursing and
Allied Health Literature (CINAHL), Open Grey Repository, and Nursing and Allied Health (Pro-
Quest). Hand searching using the search strategy in Table 1 was completed through an advanced
Google search and in several key journals: Behavioural and Cognitive Psychology Journal, Journal
of Occupational Health Psychology, Journal of Occupational Health, and Journal of Occupational
Rehab. To ensure all relevant studies were captured, another form of hand searching was used, bac-
kward citation, where authors hand searched the reference lists of included articles for relevant stu-
dies. In consultation with a librarian, a search strategy was selected using a combination of key-
words, exact phrases, and operators that yield the widest range of relevant articles. The search stra-
tegy was employed uniformly across all databases and can be seen in Table 1. There were no filters
or limitations in these searches, except for PsychINFO, Scopus, and Nursing and Allied Health,
where the search was performed in all fields except full text to limit large quantities of irrelevant
articles. The searches were all performed on June 21st, 2022.

Table 1. Search strategy

Key concept  Sense of Co-  First respon- Paramedic Firefighter Police officer
herence der

Key words: [1] “Sense of  [4] First re- [10] Parame-  [15] Fire- [18] Police
coherence” sponder* dic* fighter* officer*

[2] Salutoge-
nesis

[3] Salutoge-
nic

[5]First-re-
sponder™

[6] Public sa-
fety personnel

[7] Public-sa-
fety personnel

[8] Emergen-
cy dispatcher*

[9] Emergen-
cy personnel

[11] Ambu-
lance person-
nel

[12] EMS
[13] Emergen-
cy medical

service®

[14] Emergen-
cy medicine

[16] Fire offi-

cer®

[17] Firemen

[19] Police
personnel

Note: The search strategy was combined using (sense of coherence key terms) AND (first re-
sponder key terms OR paramedic key terms OR firefighter key terms OR police officer key

terms)

Study selection

After the initial search was complete, they were uploaded to a data screening and extraction
tool (COVIDENCE), and all duplicates were deleted. The articles were then reviewed independen-
tly by two authors in two sequential screening stages: title and abstract and full-text review, to de-
termine if they met the eligibility criteria. If an article passed the title and abstract screening stage, it
moved onto the full-text review stage to determine eligibility for the current study. Any disagree-
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ment between the two reviewers on study selection was resolved through discussion to reach a con-
sensus. The inter-rater agreement between the reviewers was measured using Cohen’s Kappa stati-
stic, which showed good agreement in the title and abstract screening (k=0.69) and perfect agree-
ment in the full-text screening stage (k=1). Articles were eligible for inclusion if they evaluated fire-
fighters, paramedics, or police officers and SOC as it relates to mental health/illness. Articles were
excluded if they did not directly assess SOC or did not assess all three elements of the SOC (i.e.,
comprehensibility, manageability, and meaningfulness). There was no restriction on year, language,
or country of publication, and articles were eligible for inclusion if they were peer-reviewed articles,
academic dissertations, chapters, or conference presentations.

Data charting process

Key information to extract from the articles was selected a priori. The two reviewers indepen-
dently piloted the extraction among three randomly selected articles and iteratively revised the in-
formation being extracted based on discussion and feedback. After the pilot, the two reviewers in-
dependently extracted and collated the key information from each article and compared results to
ensure accuracy. Any disagreements between the reviewers were resolved through discussion to
reach a consensus. The following information was extracted and summarized from each article: au-
thor(s), year of publication, country of publication, objective(s), type of study, number of participan-
ts, population(s) of interest, age, ethnicity, years of active duty, definition of SOC, measurement of
SOC, mental health outcomes of interest and measurement, physical health outcomes of interest
and measurement, other measures of interest and measurement, results, if a particular element of
the SOC determined more/less “important”, and future applicability. After the data was extracted,
descriptive statistics were used to summarize the data and frequencies and percentages were used
to describe the nominal data.

Critical appraisal of the quality of evidence process

A critical appraisal was conducted because one of the main objectives of this paper is to deter-
mine the current state of the causal inference. A critical analysis of the quality of evidence was per-
formed to determine how confident we are in the results and impact on causality. The quality of the
included studies was assessed using the Quality in Prognostic Studies tool. This tool assesses six
domains of bias: study participation, study attrition, prognostic factor measurement, outcome mea-
surement, confounding measurement and account, and analysis and reporting [25]. Two reviewers
independently reviewed each included article and rated each domain of bias and the overall article
as high, moderate, or low risk-of-bias. The two reviewers then compared results, and any disa-
greement was resolved through consensus.

Critical analysis of causation

The Bradford Hill Criteria for causation is a widely accepted research tool utilized to determine
if there is evidence of a causal relationship between a presumed cause and observed effect. Hill
proposed nine aspects of association to evaluate epidemiological data to make a causal inference
between a presumed cause and observed effect. The nine aspects of association that are used to de-
termine a causal relationship are: [1] strength of the relationship, [2] consistency of the evidence, [3]
specificity, [4] temporality of exposure, [5] biological gradient, [6] plausibility of the relationship, [7]
coherence, [8] experimental evidence, and [9] analogy of similar relationships [26]. These aspects are
fundamental principles of causal inference in epidemiology and are one of the most cited concepts
in health research [26].

Establishing an argument for causation between a cause and effect is a vital step in research
because it will influence future research, treatment, and prevention strategies. Such findings may
also advance scientific knowledge of the mechanism leading to specific diseases. A critical analysis
of causation is an underutilized tool, and when it is used, it is often in late stages of research (i.e.,
during or after a systematic review and meta-analysis). However, a critical analysis of causation is
greatly beneficial during earlier research stages, as it will guide future research targets. Hill’s crite-
ria for causation focuses on the interpretation of evidence using a widely accepted hypothesis te-
sting approach, which systematically maps evidence and identifies gaps and limitations of a topic.
The identification of gaps and limitations can be used to inform next steps in research aims and me-
thods to move toward determining a causal inference. By performing a critical analysis of causation
during earlier research stages, like a scoping review, as done in this study, we can systematically
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guide next steps in research to move towards developing an argument for causation. Additionally,
we can avoid spending time and money on studies that may not be warranted based on the current
body of literature.

Current literature on the SOC as it relates to PSP mental health is limited and unclear. A critical
analysis of causation was performed to systematically map the current state of the literature and the
causal inference. This analysis aimed to identify gaps and limitations within the current body of
literature to inform future research goals and methods to effectively move toward a causal hypothe-
sis. Hill’s criteria for causation were chosen for this analysis as it is a widely accepted tool, is per-
formed using a systematic approach, and identify evidence needed for a causal inference, where a
causal inference is the highest form of evidence. In this study, a critical analysis of causation was
performed by applying the nine aspects of association, as proposed by Hill, to determine the state
of the causal inference using the included articles from this scoping review as the data.

RESULTS

A total of 150 articles were identified in the databases and uploaded to the systematic review
software COVIDENCE. Notably, grey literature (via advanced Google search) and hand searching
(via references of included articles) yielded articles that were already captured within the database
searches and were not uploaded to COVIDENCE. After removing duplicates (n=71), a total of 79
studies were eligible for title and abstract screening. In the title and abstract screening stage, 63 arti-
cles were deemed irrelevant based on inclusion and exclusion criteria. Two articles were unable to
be assessed in the full-text review stage as we were unable to obtain their full-text after searching
several university databases and their libraries (University of Western Ontario, Lakehead Universi-
ty, University of Toronto, and McMaster University) and requesting the full-text from authors. The-
re were 14 articles reviewed in the full-text screening stage, 3 articles were excluded (refer to Figure
1). Notably, one article met our inclusion criteria, but its results were pooled with populations ou-
tside our population of interest (prison officers, security guards, and city guards) [27]. This article
was included as the remainder of the extracted information remains unaffected by the pooled resul-
ts; however, the results of this study should be interpreted with caution and are marked with an
asterisk. There is a total of 11 articles included in this review (Figure 1).

Figure 1. PRISMA flow chart

Identification of studies via databases and reaisters
Records identified from:
c SCOPUS (n = 49)
2 PubMed (n = 33)
] PsychINFO (n = 31) Records removed before screening:
£ Web of Science (n = 24) Duplicate records removed (n = 71)
35 CINAHL (n =6)
Nursing and Allied Health (n = 5)
Hand searching (n = 2)
r—
Records screened Records excluded
(n=79) (n=63)
g Reports sought for retrieval Reports not retrieved
gl [n=19 (n=2)
@
Reports excluded:
Reports assessed for eligibility Not evaluating the SOC (n = 1)
(n=14) Not evaluating mental health/
illness outcome(s) (n = 1)
et Not evaluating firefighters, pa-
pr—
3 . . . 395
S Studies included in review
=]
S (n=11)
—
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Distribution of articles by country and year of publication

The included articles originated from five different countries, most commonly the European
Union (91%) (See Figure 2). The publication year of the articles ranged from 2000 to 2020; four arti-
cles (36%) were published between 2019 (n=2) and 2020 (1n=2), and the remainder of the articles had
one publication in the years 2000, 2003, 2005, 2008, 2011, 2012, and 2014.

Figure 2. Distribution of articles by country of origin

5 5
g 4
g 3
<
S 3
S
S
S
Z 1 1 1 1

0 . . .

Austria South Africa Sweden Poland Germany
Country of Origin

Participant information and demographics
The summary of participant information and demographics (population type, number of

participants, age, sex, gender, and years of active duty) can be seen in the appendix in Table 1. There
was a relatively even distribution of the PSP population(s) of interest in the included studies: five
studies evaluated police officers, five evaluated firefighters, and three evaluated paramedics. There
was one included study that evaluated “rescue workers” and did not specify the type of rescue
worker [28]. This article was included based on the definition of a rescue worker and the nature of
this review, as we are aiming to get a comprehensive and wide look at available literature. Additio-
nally, 3 studies evaluated more than one population, all 3 of these studies were looking at police
officers and firefighters and 2 of these studies also included population(s) outside the scope of this
study (prison officers, security guards, city guards, physicians, and nurses) [27, 29, 30]. The sample
size of the included articles had a large variance, from 51 to 974 participants. Although the popula-
tion age, sex, gender, and years of active duty were similar among the included studies. The ethnici-
ty of participants was also extracted from the included studies; however, ethnicity was only repor-
ted by two studies [31, 32]. In these studies, one had a 100% Caucasian sample and the other had a
56% black and 40% white sample (6% not reported) [31, 32].
Study design and objectives

There was little variation in the study design among the included studies; the majority (1=10,
91%) used a cross-sectional design, where one of these studies incorporated a secondary longitudi-
nal component [29]. The remaining study used a prospective cohort design [32]. The objectives of
the included studies were similar. All studies identified analyzed the association between SOC and
mental health/illness outcomes as a primary or secondary objective. See Appendix in Table 1.
Definition and measurement of the SOC

The definition of the SOC in the included articles varied (Appendix Table 2). Two articles used
the same definition that defined the SOC as “a global orientation that expresses the extent to which
one has a pervasive, enduring though dynamic feeling of confidence that 1) the stimuli deriving
from one’s internal and external environments in the course of living are structured, predictable
and explicable; 2) the resources are available to one to meet the demands posed by these stimuli;
and 3) these demands are challenges, worthy of investment and engagement” [33, 34]. The remai-
ning articles reported similar but less specific definitions. Three articles defined the SOC as a “per-
ception that facilitates successful coping” [31, 35, 36]. Three articles defined the SOC as “perceiving
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the inner and outer world as predictable and believing that things will work out as reasonably ex-
cepted” [30, 32, 35]. Two articles defined the SOC as the integration of the three elements of the SOC
(i.e., comprehensibility, manageability, and meaningfulness) [14, 35]. One article defined SOC as
“mastering life’s adversities” [28]. The remaining two articles did not define SOC [27, 29].

There were five different scales used across all included studies to measure the SOC: SOC-27,
SOC-R13, SOC-L9, SOC-13, and SOC-29. The most common scale used was the SOC-29 (n=4, 36%)
and the SOC-13 (n=3, 27%). Notably, the SOC-29 was translated into Polish for two studies and into
German for one study, the SOC-19 was translated into German for one study and into Swedish for
one study, and the SOC-L9 was translated into German for one study. Refer to Appendix Table 3.
Mental health outcomes of interest

There were eleven different mental health outcomes assessed across studies (Figure 3). The
most studied outcome was PTSS (i.e., symptoms that commonly occur with PTSD, but a diagnosis
has not been made), assessed in 73% of studies. Studies also included physical health and other
outcomes of interest and measurement; refer to the Appendix Table 3.

Figure 3. Mental health outcomes of interest in the included studies

Work Stress — — o
PTSD oo
PTSS eees—
Positive psychological changes after Cls s 1
Obsessive-compulsive symptoms e 1
Interpersonal sensitivity features 1

interest

General psychopathology symptoms e 1
Distress experinced in response to trauma i {
Depressive symptoms — s 2

Mental health outcomes of

Burnout symptoms ~ —
Anxiety symptoms — — D

0 2 4 6 8

Number of articles

Results and future applicability

There were eleven different mental health outcomes assessed in the included articles (Figu-
re 3). Two outcomes were not reported in relation to the SOC: obsessive-compulsive symptoms and
interpersonal sensitivity features. The results of the included studies showed that a higher SOC had
statistically significantly lower adverse mental health outcomes in ten articles (91%) and higher po-
sitive mental health outcomes in one article (Table 2). One study found no significant findings bet-
ween the SOC and mental health outcomes. Notably, the effect size was not given for several stu-
dies. To interpret the effect size of the relationship between SOC and mental health outcomes, the
authors calculated the effect size using Cohen’s d if enough information was present in the given
study.
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Table 2 Summary of included articles

Num- Mental health outco-
X Popu- | ber of .
Article : . . | mes of interest and Results
lation | partici-
measurement
pants
Schifer | P, FFs, |580 (257 | (1) General psychopa- | Higher levels of SOC showed significan-
etal, | and P, 100 thology symptoms via | tly lower general psychopathological
2020 medi- | FFs, 223 | the 53-item Brief symptom burden (Police: r=-0.49, p<
cal staff | Medical | Symptom Inventory 0.05, Firefighters: r=-0.68, p< 0.05, Medi-
staff) (BSI) (2) PTSS via the cal staff: r=-0.68, p<0.05). Higher SOC
22-item Impact of total score had significantly lower post-
Event Scale-Revised traumatic stress symptoms (police: r=
(IES-R) (3) Burnout -0.36, p< 0.05, firefighters: r=-0.44, p<
symptoms via the 22- | 0.05, medical staff: r=-0.24, p<0.05). Hi-
item Maslach Burnout | gher levels of SOC had significantly lo-
Inventory (MBI) wer burnout symptoms (MBI EE: Police:
r=-0.28, p< 0.05, Firefighters: r=-0.36, p<
0.05, Medical staff: r=-0.57, p<0.05; MBI
DP: Police: r=-0.43, p< 0.05, Firefighters:
r=-0.39, p< 0.05, Medical staff: r=-0.43,
p<0.05; MBI PA: Police: r=-0.43, p< 0.05,
Firefighters: r=-0.39, p< 0.05, Medical
staff: r=-0.44, p<0.05).
Schnell | FFs 232 (1) PTSD symptom SOC was tested as a mediator between
etal, severity via the Post- | resilience and PTSD symptoms in this
2020 traumatic Stress Dia- study. "Resilience only exerted an indi-
gnostic Scale. rect influence on PTSD symptom severi-
ty that was largely mediated by SOC.
[Notably,] resilience accounted for 24%
of the SOC variance. SOC was highly
correlated with PTSD symptom severity
(r=-0.46, p < 0.001). Age, years of job
experience were also associated with
SOC but not PTSD symptom severity,
which "might constitute additional va-
riables that influence the relation of inte-
rest."
Behnke | "Re- 102 (1) PTSS via the PTSD | A high total SOC score was significantly
etal, |scue Checklist for DSM-5 correlated with lower depressive symp-
2019 wor- (PCL-5) (2) Depressive | toms (p =-0.26, p< 0.01). The SOC total
kers" symptoms via the 9- score did not have a significant relation-
item depression scale | ship with post-traumatic stress symp-
of the Patient Health toms (B=—0.09). However, higher SOC-R
Questionnaire (PHQ-9) | in manageability scores were associated
with less post-traumatic stress (f=—31,
p=.009) and depressive (p=—44, p<
0.001) symptoms.
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Ragger
et al.,
2019

PM

266

(1) PTSS via 22-item
Impact of Event Scale
Revised (IES-R) (2) Po-
sitive psychological
changes after experien-
ce of critical incidents
via the 21-item Post-
Traumatic Growth In-
ventory (PTGI)

"We found indications that a higher level
of SOC seems to increase the probability
for the development of PTG after the
experience of critical incidents in the line
of duty. ANOVAs showed significant
cluster differences in SOC (F(1,3)=7.25,
p< 0.01): The cluster with PTG-high and
PTSS-low showed a higher level of SOC
than clusters with PTG-low. Higher le-
vels of SOC are associated with higher
levels of PTG [(r= 0.27, p< 0.01)]. Higher
levels of SOC were [also] associated with
lower levels of the PTSS symptom Avoi-
dance (r = —0.17, p < 0.01) and with a
lower PTSD-Probability (r = —0.14, p <
0.05). We found positive associations
between the SOC-subscale Meaningful-
ness and the PTG Total Score (r= .27, p<
.01) plus the PTG-subscales New Possibi-
lities (r= .27, p< .01), Relating to Others
(r= .31, p< .01) and Appreciation of Life
(r= .14, p< .05). [This may] underline the
relevance of SOC and the possible signi-
ficant role of the SOC-subscale Meaning-
fulness for the development of PTG after
experiencing a critical incident."

Streb et
al,,
2014

PM

668

(1) PTSS via the 17-
item Posttraumatic
Stress Diagnostic Scale

“SOC was significantly correlated with
the severity of PTSD symptoms (r=
-0.439, p<0.01 at the two-tailed level).
The correlation analysis revealed that,
both resilience and SOC are associated
with PTSD symptoms. The regression
analysis showed that 19.2% of the total
variance in symptom severity was ex-
plained by these variables. However, in
the current sample SOC was a better
predictor than resilience for severity of
PTSD symptoms; SOC accounted for
much more unique variance in symp-
toms than resilience [(SOC: R2=0.19,
t(645)=—10.50, p<.001; Resilience:
R2=0.00, t(645)=—0.13, p=.89)]."

Schiitte
etal,
2012

59

(1) PTSD via the PTSD
module of the German
version of the Structu-
red Clinical Interview

for DSM-IV

"For the prediction of PTSD after six
months, logistic regression analysis sho-
wed that sense of coherence was not si-
gnificantly associated with the prediction
of PTSD development (B= 0.04, SE= 0.04,
Wald= 0.71, p=0.40)."
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Dudek | Study | Study1: | (1) PTSS via 17-que- Study 1: "The correlation coefficients
& 1: FFs | 974 stion Questionnaire for | between K-PTSD and SOC were —0.35 (p
Szymc- | Study | Study2: | PTSD Measurement <0.001) in the group of firefighters and —
zak, 2:P 399 (K-PTSD) 0.47 (p < 0.001) in that of police officer.
2011 The results obtained point to [a] protec-
tive role of SOC in the development of
the PTSD symptoms. Study 2: "The fin-
ding indicates that the highest and lowe-
st SOC subjects presented with the hi-
ghest level of PTSD symptoms while the
medium SOC subjects were characteri-
zed by the lowest level of PTSD (F (2.31)
=1.900, p > 0.05). [However, this finding
was] not significant. We suppose that the
factor accounting for this result may
have been the small number of subjects."
Kassen | P 51 (1) Operative work "The SOC was associated with lower le-
& Di- stressors via true-false | vels of subjective stress (i.e., HSCL) (p=-
Lalla, format made by the 0.39, t (47) =—3.035; p<0.005). The relative
2008 authors (2) Anxiety, association between SOC and subjective
depression, obsessive- | stress was notably higher than that of
compulsive, and inter- | SOC with traumatic stress (i.e., IES-R).
personal sensitivity [The regression analysis revealed that
features via the 58-item | (1)] when the SOC was entered into the
Hopkins Symptom [traumatic stress] model, F (4, 46) =
Checklist (HSCL) (3) 10.96; p < 0.001; R2 = 0.488, [and (2)]
Distress in response to | when adding the SOC at step three of the
trauma via the 22-item | [subjective stress] model, F (4, 46) =
Impact of Events Scale | 20.96; p < 0.001; R2 = 0.646, resulting in a
Revised (IES-R) significant change in the model variance
(AF =9.21; p < 0.004)."
Ogin- "Uni- 330 (70 | (1) Job stress vis Per- "The cross-sectional path model revealed
ska- formed | P, 70 ceived Job Stress Que- | that the SOC had a direct impact on per-
Bulik, | profes- | FFs, 60 | stionnaire (PJSQ) (2) ceived stress in the workplace (PJSQ)
2005* | sionals" | prison | Anxiety and depres- (the generalized least squares estimation:
(P, FFs, | officers, | sion symptoms via the | —0.44, p<0.001). The results indicated
prison | 70 secu- | 28-item General Health | that stronger SOC reduced the sense of
offi- rity Questionnaire perceived stress in the workplace. [Ho-
cers, guards, | (GHQ-28) wever,] path analysis indicated that the
and and 60 SOC [did not have an impact on] mental
securi- | city health status."
ty and | guards)
city
guards)

400




J Health Soc Sci 2025, 10, 3, 390-410. Doi: 10.19204/2025/THSN10

Jonsson | PM 362 (1) PTSS via Impact "There is strong evidence that lower SOC
etal., Event Scale (IES-15) predict the outcome of higher scores on
2003 and the Post Traumatic | IES-15 and PTSS-10 subscales [(IES-15 r=
Symptom Scale (PTSS- | -0.303 p < 0.01 at the two-tailed level,
10) PTSS-10 r=-0.403 p < 0.01 at the two-tai-
led level)]."
Dudek | FFs ntotal= | (1) PTSD and PTSD "The SOC level in the PTSD subjects was
& Ko- 464, symptom severity via | significantly lower than that in the non-
niarek, PTSD self-report PTSD-inter- | PTSD ones (F = 4.71, p < 0.05). The hi-
2000 sample | view questionnaire gher the SOC score, the lesser the inten-
n=378 | (PTSD-I) sity of the disorder symptoms following

the traumatic stress. The SOC had a si-
gnificant negative association at the p <
0.01 and < 0.001 level for all 3 elements
of the SOC and PTSD symptoms (trauma
reexperiencing, avoidance, arousal, and
trauma global score), except for mea-
ningfulness and trauma reexperiencing.
The strongest correlation was found
between comprehensibility and the
PTSD symptom avoidance [(r=-0.33, p <
0.001)]."

Note: police officers (P), firefighters (FFs), paramedic (P)
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The SOC and PTSS. Eight studies (73%) assessed the relationship between SOC and PTSS.
Six (75%) of these studies found that higher SOC scores were associated with lower severity of
PTSS; there was a small (r=-0.27, p<0.001) association observed in one study and medium (r=
-0.35 to -0.47, p < 0.05 to 0.001) associations observed in five studies (83%) [37]. One study found a
medium association (f = -0.31, p=0.009) that only higher manageability scores on the SOC scale
were associated with lower severity of PTSS [37]. The remaining study found a small association
(r=-0.17, p<0.01) that higher SOC scores were associated with lower severity of the PTSS subscale
avoidance [37].

The SOC and PTSD. Two studies assessed the relationship between SOC and PTSD. One
study found that higher SOC scores on the subscales’ comprehensibility and meaningfulness
were associated with lower rates of PTSD (F=4.895, p<0.03 and F=1.190, p<0.03); however, not
enough data was given to interpret or calculate the effect size of this relationship. The remaining
study had no significant findings.

The SOC and depressive symptoms. Two studies assessed the relationship between SOC
and depressive symptoms. Both studies found that higher SOC scores were associated with lower
severity of depressive symptoms. These studies both observed a small association between SOC
and depressive symptoms (3 = -0.26, p< 0.01; t=-4.29%, p=0.001%, d= 0.47*) [37].

The SOC and work stress. Two studies assessed the relationship between SOC and work
stress. Both studies found that higher SOC scores were associated with lower severity of work
stress. One study observed a medium association (B= -0.39, p<0.005). The remaining study obser-
ved a small association when pooled with several different “personal resource” variables (self-
esteem, self-efficacy, dispositional optimism, and social support) (pooled: t= -2.31%, p= 0.02%, d=
0.26; non-pooled generalized least squares estimation= -0.44", p<0.001%).

The SOC and anxiety symptoms. Two studies assessed the relationship between SOC
and anxiety symptoms. One study found a small association (t=-4.28, p=0.001*, d=0.48") in a
pooled analysis that high SOC, self-esteem, self-efficacy, dispositional optimism, and social sup-
port were associated with lower severity of anxiety /insomnia symptoms [37]. The remaining stu-
dy did not report the relationship between SOC and anxiety symptoms [31].

The SOC and distress experienced in response to trauma. One study assessed the rela-
tionship between SOC and distress experienced in response to trauma. They found that higher
SOC scores were associated with lower severity of distress experienced in response to trauma (AF
=9.21, p < 0.004; AR2= 0.07, R2= 0.646, F (1,46) = 20.96, p<0.0001); however not enough data was
given to interpret or calculate the effect size of this relationship.

The SOC and burnout symptoms. One study assessed the relationship between SOC and
burnout symptoms. They found that higher levels of SOC were associated with lower severity in
all three subscales of the Maslach Burnout Inventory; there was a small (r=-0.28, p< 0.05) associa-
tion between the subscale emotional exhaustion among Police officers and there were medium
associations (r= -0.36 to -0.43, p< 0.05) among the remainder of the subscales in Police officers and
firefighters [37].

The SOC and general psychopathology symptoms. One study evaluated the relation-
ship between SOC and general psychopathology symptoms. They found a medium association
(r=-49, p< 0.05) among police officers and a large association (r=-0.68, p< 0.05) among firefighters
that higher levels of SOC were associated with lower severity of general psychopathological
symptom burden [37].

The SOC and positive psychological changes after CIs. One study evaluated the rela-
tionship between SOC and positive psychological changes after CIs. They found a small associa-
tion (r=0.27, p< 0.01) that higher SOC scores were associated with greater positive psychological
changes after CIs [37].

Importance of a particular element of the SOC. Three studies deemed a particular ele-
ment of the SOC (i.e, manageability, comprehensibility, and meaningfulness) more important
than the others, and one study deemed a particular element of the SOC (i.e., meaningfulness) less
important. There were no consistent results reported across these three studies.

Future applicability. The future applicability and focus of future studies were reported in
nine studies (82%). There were several common recommendations identified: [1] need for longi-
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tudinal studies (n=5), [2] need for more studies on the mechanism of the SOC (1=5), [3] need to
develop/ pilot methods to promote/develop SOC (n=3), and [4] need for a more representative
and female sample (1=2).
Quality of included studies

The quality of the included studies was assessed using the Quality in Prognostic Studies tool
and summarized in Table 3 using the risk-of-bias visualization tool [38]. Each study was assigned
an overall low, medium, or high risk-of-bias. A low-risk study can be defined as a study that is
unlikely to have biases that affect the results and conclusions [25]. A medium-risk study may
have biases that affect the results and conclusions [25]. A high-risk study is likely to have biases
that may affect the results and conclusions [25]. There should be caution when drawing conclu-
sions based on studies that have a medium or high risk-of-bias. Four studies had an overall me-
dium risk-of-bias, four studies had a low risk-of-bias, and three studies had a high risk-of-bias.
The highest concerns among the included articles were regarding selection and attrition bias, and
the most common concern was statistical analysis and reporting bias. The implications of these
results will be discussed in the critical appraisal of the causal relationship and discussion. Nota-
bly, there were no confounding variables to account for in the SOC-mental health relationship;
thus, this domain may be ignored.

Table 3. Quality in prognostic studies summary

Risk of bias domains

CEEECET Y OO
Clor ol I T
PEREPEAREE®E®
SIS TSNS

Study

ol Jolclolol 1 I Yol
'Y JoI lolol I Jo

L rerre

Table 3 legend:

Domains:

D1: Bias due to participation. Judgement:

D2: Bias due to attrition. .

D3: Bias due to prognostic factor mea- High
surement. @ Moderate

D4: Bias due to outcome measurement.

D5: Bias due to confounding. . Low

Dé6: Bias in statistical analysis and re- ‘

porting. No information
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Critical analysis of causation

A true critical analysis of causation, where we determine an argument of causation, can-
not be performed during the early stages of research (i.e., scoping review). However, as discussed
above, it can be used to map evidence and identify gaps, limitations, and next steps in research to
move towards developing an argument for causation. In this section, we apply the nine aspects of
association as proposed by Hill to determine the current state of the theoretical causal relation-
ship between the SOC and PTSS among PSP. This analysis was performed among the eight pa-
pers from this scoping review that assessed the relationship between the SOC and PTSS. There
were eight other mental health outcomes reported in relation to SOC in this scoping review; ho-
wever, they were only assessed in one or two articles. Due to this small sample size, a critical ana-
lysis of causation was not performed among these remaining eight mental health outcomes.

Strength of the relationship. Hill’s first criteria is the strength of the relationship, which
states that the larger the association between the exposure and outcome of interest, the more like-
ly it is to be a causal relationship [26]. Eight studies assessed the relationship between the SOC
and PTSS. The results of these studies were inconsistent. Most of the studies (1=5, 63%) observed
a medium association between the overall SOC score and lower PTSS. There was one small asso-
ciation observed, and the remaining two studies only observed a significant relationship among
one of the subscales of SOC or PTSS. The quality of these studies varied largely in quality (n=3
low risk-of-bias, n=3 medium risk-of-bias, and n 2 high risk-of-bias). The variation in results, lack
of large associations, and medium to high concern for bias in the majority of included studies re-
sults in the failure to meet this criterion.

Consistency of the evidence. The second criteria, consistency, refers to consistent results
across multiple studies across various locations, populations, and methods [26]. There were four
different study locations in the eight included articles; 50% of them were from Germany, and all
originated within the European Union (Figure 2). Several PSP populations were included among
these articles: firefighters, paramedics, and police officers. All studies used a cross-sectional desi-
gn and showed that higher SOC were associated with less severe PTSS. However, as discussed
above, there were variations in the size of the association, and some findings were only significant
among subscales. Therefore, due to little variation in the study location and methods, and varia-
tion of results, the included studies fail to meet this criterion.

Specificity. Specificity is the third criteria, which suggests that an association is more like-
ly to be causal when the exposure of interest only causes one disease [26]. This criterion is consi-
dered “weak” and sometimes “irrelevant” as many diseases have multiple causes and risk factors
that may contribute to the development of the disease [26]. Further, the construct itself may over-
lap with other psychological traits such as self-efficacy, optimism, coping, or cognitive abilities
like executive functioning. For these reasons, this criterion should be interpreted with caution.
Where specificity is present, it can be a convincing criterion for causation. However, its absence
does not necessarily mean that causation is absent, since many diseases are known to be multifac-
torial, or many exposures are known to cause multiple health conditions. In this study, we are
interested in the causal relationship between the SOC and mental health outcomes among PSP.
The SOC is one psychological theory that may mediate adverse mental health outcomes. Howe-
ver, there are many other theories and common wellness practices that may do the same, such as
peer and family support, physical activity, and mental health treatment (e.g., support groups, talk
therapy). There are a great deal of different exposures/practices that may mediate adverse mental
health outcomes among PSP, the SOC is just one possible explanation; thus, the criterion of speci-
ficity cannot be met.

Temporality. The fourth criteria, temporality, is an essential criterion to meet that states
that for an exposure-disease relationship to be causal, the exposure must occur before the onset of
disease (26). In the relationship between the SOC and mental health outcomes, there is only one
way to determine temporality, which is through longitudinal study designs. A longitudinal study
among PSP would have to assess their baseline SOC at the start of their career and follow them
for an extended period, continually evaluating their CI/stress exposures and mental health out-
comes. A study of this nature would be able to determine temporality; however, no such study
has been done to date, and therefore, this criterion cannot be met. Current literature, as identified

404



J Health Soc Sci 2025, 10, 3, 390-410. Doi: 10.19204/2025/THSN10

in this study, has almost exclusively been cross-sectional designs, which denies this principle and
results from such studies should be interpreted with this in mind.

Biological gradient. The fourth criteria, biological gradient, refers to the observation of a
dose-response. If a dose-response relationship is observed, it is more likely for the relationship to
be causal [26]. In the included articles, there were no dose-response curve analyses reported; thus,
this criterion cannot be determined. This represents a failure of prognostic or causation study de-
signs to consider the basic principles outlined in Hill’s criteria, since dose-response should be ea-
sily tested.

Plausibility. The criterion plausibility states that the proposed theoretical relationship
must be consistent with existing biological and social models [26]. Aaron Antonovsky introduced
the concept of salutogenesis and SOC in 1979, 43 years after the introduction of the general adap-
tion syndrome by Hans Selye [39]. The model, as proposed by Hans Selye, has since been widely
accepted and can be used as an example of existing biological and social models. The general
adaption syndrome model describes the reactions of the body in response to stress and how such
responses may lead to adverse health outcomes. There are three sequential stages in the model
that result in either an adaptation or maladaptation to a stressor: [1] the acute/alarm stage,
otherwise known as the fight-or-flight response (i.e., the initial reaction to a stressor); [2] the resi-
stance stage, which is the ability for one to cope, if one can cope the stress response will end (i.e.,
adaption) and if they cannot they will continue to the last stage of the model; [3] the recovery or
exhaustion stage, if the stressor is removed they will recover but if the stressor remains constant
they will experience mental exhaustion (i.e., maladaptation) [39]. Both models point to coping
abilities to determine if one can effectively manage stressful situations and conclude that there
will be maladaptive outcomes (i.e., mental or physical) that result if they are unable to adapt to a
stressor. Therefore, the SOC is consistent with existing biological and social models and meets this
criterion.

Coherence. Coherence is the seventh criteria, which states that a cause-and-effect rela-
tionship should be consistent with all available knowledge and is more likely to be causal if it is
consistent with what is already known about the disease/disorder [26]. The SOC and PTSS or
other mental health outcomes have not been widely studied in PSP; however, there is available
evidence from other populations. For example, a 2017 systematic review and meta-analysis on
SOC and mental health among caregivers found a large negative association between SOC and
subjective burden (r=—0.53; 95% CI =-0.60,-0.46; N = 3,120), depressive symptoms (r=—0.69; 95%
CI =-0.75,-0.63; N = 3,216), and anxiety (r=—0.60; 95% CI =—0.70,-0.47; N = 940) [15, 37]. Consi-
stent with these results, a 2022 systematic review on SOC and healthcare professionals found that
SOC was negatively correlated with stress, depression, burnout, and PTSD and is positively cor-
related with job satisfaction, well-being, and quality of life [16]. These studies show that the SOC
may act as a protective factor against adverse mental health outcomes. However, we are unable to
conclude if these results are consistent among the PSP population due to the small number of
studies and poor quality of evidence.

Experimental evidence. The eighth criteria states that evidence from experimental mani-
pulation may be the strongest support for a causal relationship [26]. The SOC is an internal psy-
chological mechanism which cannot be manipulated in an animal study design, and it is highly
unethical to perform an experiment where participants are subjected to highly stressful situations
as experienced by PSP to assess mental health outcomes. While it is not possible to manipulate
stress purposefully, one form of experimental studies might be introducing interventions that tar-
get SOC and evaluating whether changes in SOC are associated with changes in mental health
outcomes. No such interventional studies were found.

Analogy. The last criteria is analogy, which states that if there is strong evidence of a cau-
sal relationship between an exposure and disease, the “standards” of accepting evidence for a
similar exposure and disease can be lowered [26]. There have been several systematic reviews and
meta-analyses analyzing the SOC and mental health outcomes in other populations; however,
these studies are limited by a small number of studies and inability to show temporality, thereby
being unable to show causation [15, 17]. There is no strong evidence of a causal relationship bet-
ween the SOC and mental health outcomes; thus, no such analogies can be drawn.
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Currently, there is not enough literature or evidence to support a causal relationship bet-
ween the SOC and PTSS among PSP. The current literature has failed to meet several causal crite
ria, particularly those involving strength, consistency, temporality, and experimental evidence.
We argue that these three criteria are some of the most important causal criteria to meet in the
SOC-mental health relationship and suggest that research should focus on these criteria when
developing future studies. Several other causal criteria were unable to be assessed due to a lack of
data or analysis of existing data, including biological gradient, coherence, and analogy. Future
research is also needed within these areas to show causation. Lastly, we suggest that specificity is
irrelevant in the SOC-mental health relationship and should not diminish the results of the re-
maining criteria in future analyses.

DISCUSSION

This review has concluded that current literature on SOC and mental health among PSP is
homogenous with limited support for causality; however, results from these studies suggest that
higher SOC may be a protective factor for adverse mental health outcomes. Eleven articles were
identified; the majority of these studies used a cross-sectional design, assessing the relationship
between SOC and PTSS. Most studies originated from the European Union, most commonly
Germany, which may suggest that the SOC is a European concept that is less studied in North
America. SOC may be less studied in North America because the definition of SOC may overlap
with other commonly studied psychological traits, such as resiliency. Resiliency is the process of
adapting to stressful events or trauma [18]. There is debate within the literature whether the two
concepts have theoretical and empirical overlap, or if they are different concepts, both contribut-
ing to good health [18]. We hypothesize that SOC and resiliency have some overlap, specifically
that resiliency may be encompassed within the manageability component of SOC. While the ex-
tant literature is sparse, the results suggest that the existing literature is homogenous in terms of
study design, methods, and locations.

There was an increase in article publication between 2019 and 2020, which is consistent with
the general literature on SOC that has also had increased publications over the last five years. In-
terestingly, there is a larger body of literature available on SOC and mental health outcomes
among other healthcare professionals, which suggests that PSP was not a common study popula-
tion. Therefore, SOC is a “new” concept within PSP, which may explain the limited number of
articles identified in this review. As the SOC is understudied, it is not surprising that the literature
identified was predominantly cross-sectional designs, as this is a common design choice for
emerging concepts. However, this design choice leaves a gap in the literature about temporality
and the effectiveness of using the SOC as an intervention. The mental health outcome of interest
was consistent with existing literature among PSP, where there is a large focus on PTSD and
PTSS. This focus on PTSD and PTSS is another gap in the literature as it neglects other common
occupational stress injuries, such as anxiety and depression symptoms/diagnoses.

The results of the included articles showed that a higher SOC was associated with lower
severity of adverse mental health outcomes in ten articles and higher positive mental health out-
comes in one article. These results are consistent with existing literature on the SOC and mental
health outcomes in other populations. For example, Gonzdlez-Siles and colleagues performed a
systematic review among healthcare professionals and concluded that SOC is negatively correlat-
ed with stress, depression, burnout, and PTSD and is positively correlated with job satisfaction,
well-being, and quality of life [16]. Consistent with these results, a 2020 systematic review on SOC
and nurses found that SOC was a protective factor for depressive symptoms and burnout among
female nurses and was also shown to enhance good mental health [17]. However, most of the
studies included in this review had a medium to high risk-of-bias. The most common concern for
bias was selection bias, specifically due to the risk of an overfit sample. With the low number of
studies in this area, coupled with the medium to high risk-of-bias, the results of these studies
should be interpreted with caution.

As hypothesized, the critical analysis of causation between SOC and PTSS showed limited
support for a theoretical causal relationship. This is largely due to the small number of articles
available and homogenous study designs, as we were unable to assess several causal criteria. This
analysis uniquely contributes to the existing body of literature, as we have analyzed it and identi-
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fied gaps and limitations based on Hill’s criteria. This allowed us to suggest future research tar-
gets incorporating Hill’s criteria to move future research toward establishing an argument for
causation.

If there is evidence of a causal relationship, it could provide PSP with treatment and preven-
tion strategies, which may decrease the incidence of adverse mental health outcomes. PSP have
significantly higher rates of occupational stress injuries and adverse mental health outcomes [2, 5,
6, 7, 8, 9]. This suggests that the current mental health strategies are not sufficient and there is a
need for additional treatment and prevention strategies. Current literature among other profes-
sions with high occupational stress demands shows promising results that the SOC may act as a
protective factor against adverse mental health outcomes [16, 17]. However, data on intervention-
al studies is scarce within these populations as well, and additional research is required. Such re-
sults may add confidence to the use of the SOC theory among PSP. However, research among the
PSP population would still be needed as they have unique job requirements (e.g., first on scene)
and culture within each sector that may impact results.

Limitations

This study utilized a rigorous systematic approach to map existing literature, chart data, and
critically appraise the quality of evidence. The protocol was built in iterative consultation with all
authors, and each stage of this review utilized a two-reviewer process. We are confident that this
review has covered all relevant literature and was presented according to scoping review
methodology [22-24]. However, there are several limitations to this study, including, small num-
ber of included articles, predominantly European countries as the study population, the quality of
included articles, reporting inconsistencies, missing data, and the inclusion of pooled results.

There was a small number of articles included in this scoping review, which affects the abili-
ty to draw conclusions about the SOC and mental health outcomes among PSP. 91% of included
articles originated from the European Union, which may limit the generalizability of the findings
outside of the European Union. Most of the included studies had a medium to high risk-of-bias,
which raises concerns for our confidence in the results of these studies. This review is further lim-
ited by reporting inconsistencies among the included articles. Several included articles were not-
ed to measure PTSS but reported on the outcome of PTSD. The PTSS scale can predict the out-
come of PTSD; however, a PTSD diagnosis cannot be determined without consultation with a
qualified medical professional. In this case, we only reported based on what was measured. Addi-
tionally, as noted in the results section, the effect size and relationship between SOC and mental
health outcomes were missing for several studies. The authors attempted to calculate the effect
size for all included articles to interpret the data; however, one study did not provide enough in-
formation to calculate the effect size. Lastly, one article met our inclusion criteria, but the results
were pooled with several populations outside our population of interest (prison officers, security
guards, and city guards) [27]. This article was included as the remainder of the extracted informa-
tion remains unaffected by the pooled results. The results of this study should be interpreted with
caution and are marked with an asterisk throughout this scoping review.

Conclusions and future research targets

The literature surrounding the SOC as it relates to PSP mental health is limited, with little
variation in study design and location, and there are concerns about the quality of this evidence.
The current evidence for causality between SOC and PTSS is preliminary, with limited support
for causality. Included studies have failed to integrate quality assessment and Hill’s aspects of
association to hypothesize a causal relationship. Although the SOC, as it relates to mental health,
is consistent with existing biological and social models, there is some evidence that the SOC may
act as a protective factor in other populations, and there were low to moderate associations found
in this scoping review. These findings are sufficient to warrant future research. We suggest that
future research should focus on longitudinal and interventional study designs among a variety of
populations, locations, and methods; and should integrate causation-based hypothesis testing in
study protocols, analyses, and interpretation. These studies should analyze several mental health
outcomes and routinely include dose-response curves to get a comprehensive picture of PSP men-
tal health status.
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Implementing longitudinal and interventional studies among PSP may be limited by cost,
time, and potentially large dropout rates. Additionally, interventional studies would have to cre-
ate customized intervention programs that are specific to each PSP population of interest.
Antonovsky conceptualized the SOC as a cross-cultural concept that differs across cultures, ca-
reers, and settings [18]. Therefore, to develop an effective intervention, it must be specific to the
population it is targeting and their unique experiences. Antonovsky initially hypothesized that
the SOC becomes stable in adulthood; however, there are mixed results in the literature [18].
Thus, it is unknown if the SOC can be “taught”.

As identified in this paper, the SOC may overlap with other psychological traits such as self-
efficacy, optimism, coping, and resiliency. A preliminary step to justify the large cost, time, and
unknowns associated with longitudinal and interventional studies may be performing correla-
tional analyses among SOC and other widely studied psychological traits. This will determine if
there is and how much overlap is present. If there is near-perfect correlation with existing psycho-
logical traits, such as resiliency, this may indicate that the SOC is a European concept and SOC
may help reach a consensus on the definition, conceptualization, and measurement of the term
resiliency. If there is some correlation with existing psychological traits, such as resiliency, which
has a large body of literature, this evidence may be used as further justification for performing
longitudinal and intervention studies.
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