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CLINICAL RESEARCH ARTICLE

Associations between trauma and substance use among healthcare workers
and public safety personnel during the SARS-CoV-2 (COVID-19) pandemic: the
mediating roles of dissociation and emotion dysregulation
Herry Patela, Bethany Easterbrookb, Andrea M. D’Alessandro-Loweb, Krysta Andrewsa, Kimberly Ritchiea,f,
Fardous Hosseinyc, Sara Rodriguesc, Ann Malaind, Charlene O’Connord, Hugo Schielked, Randi E. McCabea,b,g,
Andrew A. Nicholsona,f, Ruth Laniuse,f and Margaret C. McKinnon a,f,g

aDepartment of Psychiatry and Behavioural Neurosciences, McMaster University, Hamilton, Canada; bDepartment of Psychology,
Neuroscience, and Behaviour, McMaster University, Hamilton, Canada; cThe Atlas Institute for Veterans and Families, Ottawa, Canada;
dHomewood Health Care, Guelph, Canada; eDepartment of Psychiatry, Western University, London, Canada; fHomewood Research
Institute, Guelph, Canada; gMental Health and Addictions Program, St. Joseph’s Healthcare Hamilton, Hamilton, Canada

ABSTRACT
Background: Given the highly stressful environment surrounding the SARS-CoV-2 pandemic,
healthcare workers (HCW) and public safety personnel (PSP) are at an elevated risk for adverse
psychological outcomes, including posttraumatic stress disorder (PTSD) and alcohol/substance
use problems. As such, the study aimed to identify associations between PTSD severity, related
dissociation and emotion dysregulation symptoms, and alcohol/substance use problems
among HCWs and PSP.
Methods: A subset of data (N = 498; HCWs = 299; PSP = 199) was extracted from a larger study
examining psychological variables among Canadian HCWs and PSP during the pandemic.
Structural equation modelling assessed associations between PTSD symptoms and alcohol/
substance use-related problems with dissociation and emotion dysregulation as mediators.
Results: Among HCWs, dissociation fully mediated the relation between PTSD and alcohol-
related problems (indirect effect β = .133, p = .03) and emotion dysregulation partially
mediated the relation between PTSD and substance-related problems (indirect effect β
= .151, p = .046). In PSP, emotion dysregulation fully mediated the relation between PTSD
and alcohol-related problems (indirect effects β = .184, p = .005). For substance-related
problems among PSP, neither emotion dysregulation nor dissociation (ps >.05) had any effects.
Conclusion: To our knowledge, this is the first study examining associations between PTSD
severity and alcohol/substance use-related problems via mediating impacts of emotion
dysregulation and dissociation among HCWs and PSP during the SARS-CoV-2 pandemic.
These findings highlight dissociation and emotion dysregulation as important therapeutic
targets for structured interventions aimed at reducing the burden of PTSD and/or SUD
among Canadian HCWs or PSP suffering from the adverse mental health impacts of the
SARS-CoV-2 pandemic.

Asociaciones entre trauma y uso de substancias entre los trabajadores
de la salud y personal de seguridad pública durante la pandemia del
SARS-CoV-2 (COVID-19): Los roles mediadores de la disociación y la
desregulación emocional

Antecedentes: Dado el ambiente altamente estresante que ha rodeado la pandemia del SARS-
CoV-2, los trabajadores de la salud (HCW en su sigla en inglés) y el personal de seguridad pública
(PSP en su sigla en inglés) se encuentran con un riesgo más elevado de resultados psicológicos
adversos, incluyendo el trastorno de estrés postraumático (TEPT) y problemas de uso de alcohol
y substancias (SUD en su sigla en inglés). Como tal, el estudio buscó identificar las asociaciones
entre la severidad del TEPT, la disociación asociada y los síntomas de desregulación emocional,
y los problemas de uso de alcohol y substancias entre los HCWs y PSP.
Métodos: Se extrajo una muestra de los datos (N = 498; HCWs = 299; PSP = 199) de un estudio
mayor examinando las variables psicológicas entre HCWs y PSP canadienses durante la
pandemia. El modelamiento de ecuaciones estructurales evaluó las asociaciones entre los
síntomas de TEPT y los problemas relacionados con el uso de alcohol y substancias con la
disociación y la desregulación emocional como mediadores.
Resultados: Entre HCWs, la disociación medió completamente la relación entre TEPT y los
problemas relacionados con el alcohol (efecto indirecto β = .133, p = .03) y la desregulación
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HIGHLIGHTS
• Among healthcare
workers, dissociation
mediated relation between
posttraumatic stress
disorder (PTSD) severity
and alcohol-related
problems and emotion
dysregulation mediated
relation between PTSD
severity and substance-
related problems.

• Among public safety
personnel, emotion
dysregulation mediated
relation between PTSD
severity and alcohol-related
problems. Neither
dissociation nor emotion
dysregulation mediated
relation between PTSD
severity and substance-
related problems.

• Results underscore
dissociation and emotion
dysregulation as potential
key therapeutic targets for
intervention for healthcare
workers and public safety
personnel struggling with
PTSD and comorbid alcohol/
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emocional medió parcialmente la relación entre TEPT y los problemas relacionados con la
substancia (efecto indirecto β = .151, p = .046). En los PSP, la desregulación emocional medió
completamente la relación entre TEPT y problemas relacionados con el alcohol (efectos
indirectos β = .184, p = .005). Para los problemas relacionados al alcohol entre PSP, ni la
desregulación emocional ni la disociación (ps >.05) tuvieron algún efecto.
Conclusión: A nuestro conocimiento, este es el primer estudio que examina las asociaciones
entre la severidad del TEPT y los problemas relacionados al uso de alcohol y substancias por
medio de los impactos mediadores de la desregulación emocional y la disociación entre los
HCWs y PSP durante la pandemia del SARS-CoV-2. Estos hallazgos resaltan la disociación y la
desregulación emocional como objetivos terapéuticos importantes para intervenciones
estructuradas orientadas a reducir la carga del TEPT y/o SUD entre los HCWs o PSP
canadienses que se encuentran sufriendo los impactos adversos de la pandemia del SARS-
CoV-2 en su salud mental.

SARS-CoV-2 (COVID-19) 疫情期间医护人员和公共安全人员中创伤与物质
使用之间的关联：解离和情绪失调的中介作用

背景：鉴于 SARS-CoV-2 疫情周围的高压环境，医护人员 (HCW) 和公共安全人员 (PSP) 出现
不良心理后果的风险较高，包括创伤后应激障碍 (PTSD) 和酒精/物质使用问题。 因此，本
研究旨在确定 HCW 和 PSP 中 PTSD 严重程度、相关解离和情绪失调症状以及酒精/物质使
用问题之间的关联。
方法：从一项较大规模的考查了疫情期间加拿大 HCW和 PSP心理变量的研究中提取了一个
数据子集（N = 498；HCWs = 299；PSP = 199）。结构方程模型评估了以解离和情绪失调作
为中介，PTSD 症状与酒精/物质使用相关问题之间的关联。
结果：在HCW中，解离完全中介了 PTSD 与酒精相关问题之间的关系（间接效应 β = .133，
p = .03），情绪失调部分中介了 PTSD 与物质相关问题之间的关系（间接效应 β = .151，p
= .046）。 在 PSP 中，情绪失调完全中介了 PTSD 与酒精相关问题之间的关系（间接效应
β = .184，p = .005）。 对于 PSP 中的物质相关问题，情绪失调和解离 (ps >.05) 都没有任何
影响。
结论：据我们所知，这是第一项通过在 SARS-CoV-2 疫情期间 HCW 和 PSP 中通过情绪失调
和解离的中介影响来检验 PTSD 严重程度与酒精/物质使用相关问题之间关联的研究。 这些
发现强调，解离和情绪失调是旨在减轻加拿大HCW或 PSP 遭受 SARS-CoV-2 疫情不良心理
健康影响PTSD 和/或 SUD 负担的结构化干预重要治疗靶点。

substance use-related
problems.

1. Introduction

Healthcare Workers (HCWs; e.g. nurses, physicians,
personal support workers, and respiratory therapists)
and Public Safety Personnel (PSP; e.g. paramedics,
firefighters, police officers, and dispatchers) serve in
high-stress occupations with elevated risk for trauma
exposure (Badger et al., 2008; Carleton et al., 2018a,
2019; Collins & Long, 2003; D’ettorre et al., 2020). Cri-
tically, trauma exposure is inextricably linked to the
development of posttraumatic stress disorder
(PTSD) among these professions (Carleton et al.,
2018a, 2018c, 2019; Robles et al., 2021; Saragih et al.,
2021). Throughout the SARS-CoV-2 (COVID-19)
pandemic, HCWs and PSP have faced an unprece-
dented risk of developing or further elevating their
risk of adverse psychological outcomes such as
depression, anxiety, PTSD, and alcohol/substance
use (Robles et al., 2021; Saragih et al., 2021; Young
et al., 2021). PTSD may develop following exposure
to a traumatic event (American Psychological Associ-
ation, 2013) and is a highly prevalent and functionally
debilitating mental health disorder (Norman et al.,
2007; Westphal et al., 2011). Within the Diagnostic
Statistical Manual for Mental Disorders-5th version
(DSM-5), symptoms of PTSD are categorized into
four clusters: intrusive thoughts and memories,

avoidance behaviours, negative alterations in cogni-
tion and mood (NACM), and reactivity (American
Psychological Association, 2013). Furthermore,
∼30% of individuals with PTSD meet the criteria for
the dissociative subtype which consists of the four
symptom clusters with the addition of the depersona-
lization and derealization symptom clusters (Ameri-
can Psychological Association, 2013).

Emerging literature during the SARS-CoV-2 pan-
demic indicates that mental health concerns (includ-
ing alcohol/substance use) have worsened for HCWs
and PSP (Hall, 2020; Mehta et al., 2022; Mongeau-Pér-
usse et al., 2021; Pestana et al., 2022; Robles et al., 2021;
Saragih et al., 2021; Turna et al., 2022; Young et al.,
2021), with the number of healthcare visits by
HCWs for mental health and substance use problems
also increasing throughout (Myran et al., 2022). Based
on a recent meta-analysis, the global prevalence rate of
PTSD among HCWs during the pandemic is esti-
mated to be 49% (Saragih et al., 2021). In Canada,
25% of intensive care unit HCWs endorsed symptoms
consonant with probable PTSD (Mehta et al., 2022).
Furthermore, comparing mental health concerns
among HCWs in Canada, Brazil, and the USA, Cana-
dian HCWs reported the highest rates of anxiety,
depression, and increased alcohol and cannabis use
compared to their international counterparts (Turna
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et al., 2022). In a nationwide cohort study, Canadian
HCWs reported increased alcohol consumption com-
pared to pre-pandemic (Mongeau-Pérusse et al.,
2021). To our knowledge, no literature has examined
prevalence rates of PTSD and alcohol/substance use
among Canadian PSP during the pandemic under-
scoring the need to further study this occupational
group. However, pre-pandemic literature indicates
26.7% of Canadian PSP experience at least one mental
health disorder during their lifetime and 5.9% of PSP
met criteria for hazardous alcohol use (Carleton et al.,
2018b) and that it is feasible to expect these rates
would increase with the additional stressors of the
SARS-CoV-2 pandemic. To date, the majority of lit-
erature examining PTSD and alcohol/substance use
among HCWs during the pandemic has focused on
prevalence rates. While important, prevalence rates
do not provide insightful information as to how symp-
toms of PTSD and alcohol/substance-related problems
are associated and impact each other, potentially
informing treatment targets for intervention. Accord-
ingly, little is known about the association between
PTSD and alcohol/substance-related problems in
these groups, as well as about psychological factors
(e.g. dissociation, emotional dysregulation) that may
mediate this relation, as has been shown in adult treat-
ment-seeking samples (Patel et al., 2022; Weiss et al.,
2012).

Critically, there are other factors that may explain
the association between PTSD symptoms and alco-
hol/substance-related problems, providing more
nuanced therapeutic targets for intervention. Factors
such as dissociation (i.e. a form of psychological
escape when physical escape is improbable; 21) and
emotion dysregulation (i.e. difficulties in processing
and healthily responding to emotional stimuli; Gross
& Feldman Barrett, 2011) have been independently
linked to PTSD (Spiegel, 2011; Westphal et al., 2017;
Wolf et al., 2012) and Substance Use Disorders
(SUDs; Garke et al., 2021) pre-pandemic. Dissociation
and emotion dysregulation that may be co-occurring
with the symptoms of PTSD may drive individuals
to use alcohol and non-alcohol substances to cope
with their PTSD, as posited by the self-medication
hypothesis (Khantzian, 1997). However, limited litera-
ture exists examining the role of these factors in
explaining the associations between PTSD and SUD,
with the focus primarily on clinical samples (Patel
et al., 2022; Weiss et al., 2012, 2013). By examining
the role of these variables in the relation between
PTSD and alcohol/substance-related problems
among HCWs and PSP, the results may indicate
potentially relevant clinical treatment targets that
may be applicable to other adult treatment-seeking
samples.

Given higher prevalence rates of PTSD and alcohol/
substance use among HCWs and potentially PSP

during the pandemic representing a high-risk popu-
lation likely to develop PTSD and/or SUD (Carmassi
et al., 2020), combined with prior literature indicating
a high prevalence of comorbid PTSD+SUD in adult
treatment-seeking samples (Chilcoat & Menard,
2004; Patel et al., 2021, 2022; Pietrzak et al., 2011),
there is a crucial need to identify associations between
PTSD and alcohol/substance-related problems among
HCWs and PSP and examine mediating factors such
as dissociation and emotion dysregulation that may
help explain the associations. Accordingly, the pur-
pose of the current study was to identify the global
and symptom cluster level associations between
PTSD and alcohol/substance use-related problems
among samples of Canadian HCWs and PSP with
data collected during the height of the pandemic. Fur-
thermore, this study examined the roles of underlying
mechanisms (i.e. emotion dysregulation and dis-
sociation) in assessing the associations between
PTSD symptoms and alcohol/substance-related
problems.

2. Methods

2.1. Participants

Data was drawn from a larger survey-based study
assessing psychological and cognitive functioning
among HCWs and PSP from various provinces across
Canada, most of whom were still actively working
(HCWs = 96.%; PSP = 91.5%). Canadian HCWs/PSP
were recruited through social media and email adver-
tisements sent from willing healthcare organizations
across Canada. Eligibility criteria included: (1) at
least 18 years of age, (2) speak and read English, and
(3) have provided healthcare or emergency services
during the SARS-CoV-2 pandemic in Canada. Partici-
pants completed an online battery of self-report
assessments during the SARS-CoV-2 pandemic (June
2021 – January 2022) via Research Electronic Data
Capture (Harris et al., 2009). Participants provided
written informed consent through e-signatures.
Upon completion, participants could choose to be
entered into a draw for a gift card. This study was
approved by Hamilton Integrated Research Ethics
Board (#12667). Due to the nature of this research,
participants of this study did not agree for their data
to be shared publicly, so supporting data is not
available.

In the present study, 633 HCWs and PSP consented
to participate. Of this, one-hundred and thirty-three
(n = 133) were removed due to insufficient survey
completion (i.e. did not complete demographics and
at least one full scale). This yielded a sample of N =
498 participants in the final working data set (two par-
ticipants removed due to missing demographic data),
in which there were HCWs (n = 299) and PSP (n =
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199). Missing data were imputed using multiple impu-
tation methods (described briefly in Data Analytic
Plan and further in the Supplemental Materials).

2.2. Measures

A subset of measures from the larger study was
included in the current study (described below).
Demographics included age, biological sex at birth,
and education.

2.2.1. Posttraumatic stress disorder severity
PTSD severity in the past month was assessed using
the Posttraumatic Stress Disorder Checklist for Diag-
nostic and Statistical Manual-5 (PCL-5; [Blevins
et al., 2015]), a 20-item measure (range: 0–80) com-
prised of four clusters: Cluster B (Intrusive thoughts
and memories; range = 0–20), Cluster C (Avoidance
behaviours; range = 0–8), Cluster D (Negative Altera-
tions in Cognition and Mood; range = 0–28), and
Cluster E (Alterations in Arousal; range = 0–20).
SEM was used to generate a latent factor of PTSD
symptoms from the cluster scores (see Supplemental
Materials).

2.2.2. Alcohol-Related problems
Alcohol use frequency and alcohol-related problems
experienced over the past 12 months were measured
using the Alcohol Use Disorders Identification Test
(AUDIT), a 10-item self-report screen (range: 0–40)
assessing the frequency and severity of alcohol use
(Saunders et al., 1993). The AUDIT assesses both con-
sumption of alcohol (three items) and problems
related to alcohol consumption (seven items). As
such, the AUDIT is referred to as assessing alcohol-
related problems rather than consumption. The sum
score on the AUDIT was included as an outcome vari-
able in the mediation model.

2.2.3. Substance-related problems
Non-alcohol substance use (i.e. cannabis, illicit sub-
stances, prescription medication not used as pre-
scribed, etc.) frequency and substance-related
problems experienced over the past 12 months were
measured using the Drug Use Disorders Identification
Test (DUDIT). It is an 11-item self-report screen
(range: 0–44) assessing the frequency and severity of
substance use (Berman et al., 2005). Typically, the
DUDIT is referred to as assessing substance-related
problems rather than consumption. The sum score
on the DUDIT was included as an outcome variable
in the mediation model.

2.2.4. Emotion dysregulation
The Difficulties in Emotion Regulation Scale (DERS)
is a 36-item (range: 36–180) self-report questionnaire
assessing six facets of emotion regulation within the

past month: (1) non-acceptance of emotional
responses, (2) difficulty engaging in goal-directed
behaviour, (3) impulse control difficulties, (4) lack of
emotional awareness, (5) limited access to emotion
regulation strategies, and (6) lack of emotional clarity
(Gratz & Roemer, 2004). SEM was used to generate a
latent factor of emotion dysregulation from the sub-
scale scores (see Supplemental Materials).

2.2.5. Dissociative symptomatology
The Multiscale Dissociation Inventory was used to
assess dissociative symptoms within the past month
(Briere et al., 2005). The MDI is a 30-item self-report
questionnaire and measures six different types (range
for each subscale: 5–25) of dissociative responses: (1)
disengagement, (2) depersonalization, (3) derealiza-
tion, (4) emotional constriction/numbing, (5) memory
disturbance, and (6) identity dissociation. SEM was
used to generate a latent factor of dissociative symp-
toms from the subscale scores (see Supplemental
Materials).

2.2.6. Depression, anxiety, and stress
Symptoms of depression, anxiety, and stress over the
past week were measured using the DASS-21 (Lovi-
bond & Lovibond, 1995). The scale contains 21
items assessing depressive symptoms (seven items),
anxiety symptoms (seven items), and stress symptoms
(seven items). Three scores are generated from the
scale, one for each category (range for each scale: 0–
21). Subscale scores for Depression, Anxiety, and
Stress were included as covariates in the mediation
model to account for PTSD symptom overlap with
depression and anxiety (Gros et al., 2012) and account
for occupational stress.

2.2.7. Childhood adversity
The Adverse Childhood Experience Scale (ACES) is a
10-item self-report questionnaire (range: 0–10) used
to assess the endorsement of adverse childhood
experiences (Merrick et al., 2017). A sum score on
the ACES was used as a covariate in the mediation
model to account for the impacts of childhood adver-
sity on PTSD severity and substance use (Goodgame
Huffman et al., 2022).

2.3. Data analysis plan

Prior to data analysis, missing data (∼40% in HCWs;
∼37% in PSP) were imputed using multiple imputa-
tion, a procedure for generating possible values for
missing data via a series of regression analyses and
an iterative, Bayesian algorithm to generate new esti-
mates for each generated set of imputations (Campion
& Rubin, 1989; Enders, 2017). No systematic relation-
ship between missing data was determined; missing
data were assumed to be missing at random. Fully
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condition specification method was used to deal with
missing data during imputation. All variables were
included in each multiple imputation procedure.
Only items that contributed to a total score for each
scale were imputed; demographic data, yes/no
responses, and other variables were not imputed but
were used as predictors of missing values. Five
imputed datasets were produced from imputation
and pooled into a final imputed dataset. Total scores
from the imputed dataset were compared to total
scores from the original data set with missing values.
No significant differences were found (see Supplemen-
tal Tables 1 and 2 for means and standard deviations
of non-imputed and imputed datasets for HCWs
and PSP).

Descriptive statistics and independent samples t-
tests between HCWs and PSP were run in IBM SPSS
Statistics Version 27 among the study variables to
inform whether group analyses should be conducted.
There were significant differences among key variables
(see Table 1). As such, separate analyses were con-
ducted for HCWs and PSP. Structural equation mod-
elling was implemented in MPlus Version 8.4
(Muthén & Muthén, 2017) using maximum likelihood
estimation to assess the mediating effects of dis-
sociation and emotion dysregulation on the associ-
ation between PTSD severity and alcohol/substance-
related problems. Before modelling, the alcohol-
related problems measure (AUDIT sum score), sub-
stance-related problems measure (DUDIT sum
score), and the identity dissociation subscale from
the MDI were square-root transformed based on
benchmarks of skewness >2 and kurtosis >7 (Curran
et al., 1996). Following established conventions
(Schreiber et al., 2006), an excellent-fitting model
has a comparative fit index (CFI) and Tucker Lewis
Index (TLI) ≥ 0.95, standardized root mean squared
residual (SRMR) of ≤ 0.08, and a root mean square
error of approximation (RMSEA) ≤ 0.06. Covariates
for all models included age, sex, education, depressive
symptoms, anxiety symptoms, stress, and childhood
adversity.

Parallel mediation models were run for both HCWs
and PSP and tested the direct effects of PTSD symp-
toms on alcohol- and substance-related problems as
well as indirect effects via two mediators: dissociation
and emotion dysregulation. In addition, a secondary
set of models were run to assess the mediating roles
of dissociation and emotion dysregulation on specific
PTSD symptom clusters (see Supplemental Materials
for Data Analytic Plan and Results). Initial models
testing the direct effects of PTSD symptoms on alco-
hol- and substance-related problems without the pres-
ence of the mediators can be found in supplemental
materials. To ensure multiple imputation did not
unduly effect results, parallel mediation models for
HCWs and PSP testing the direct and indirect effects

of PTSD symptoms on alcohol- and substance-related
problems were run using non-imputed data. The main
findings are discussed in the results (for complete
results see Supplemental Materials).

3. Results

3.1. Descriptive statistics

The final sample consisted of two groups: HCWs (N =
299) and PSP (N = 199). Sample characteristics can be
found in Table 1 and group testing results to indicate
which variables of interest were different across the
two groups.

3.2. Healthcare workers

The parallel mediation model assessed the direct and
indirect (mediated via dissociation or emotion dysregu-
lation) effects of global PTSD symptoms on alcohol and
substance-related problems (see Figure 1 and Table 2).
The model accounted for 6.4% of the variance in alco-
hol-related problems (r2 = .064, p<.05) and 19.4% of
the variance in substance-related problems (r2= .194,
p<.0001). Significant covariates in the model included
age, education, childhood adversity, depressive, and
anxiety symptoms. The direct path from PTSD to alco-
hol-related problems was significant (β = .212, p<.0001)
prior to mediation. After mediation, the direct path was
no longer significant (β = .094, p = .383). The indirect
path from PTSD to alcohol-related problems was sig-
nificant via dissociation (indirect effect β = .133, p<.05)
whereas the indirect path via emotion dysregulation
was not significant (indirect effect β =−.016, p = .835).
These results remained consistent among the models
runwith non-imputed data forHCWs (N = 260). Exam-
ining substance-related problems, the direct path from
PTSD was not significant prior to the inclusion of
mediators (β = .040, p = .492). With the inclusion of
mediators, the indirect path via emotion dysregulation
was significant (indirect effect β = .151, p<.05), however,
the indirect path via dissociation was not significant
(indirect effect β = .096, p = .096). Among the models
with non-imputed data, the results were non-significant
for the indirect effects. However, the magnitude and
direction of associations remained the same for emotion
dysregulation (indirect effect β = .108, p = .320) and dis-
sociation (indirect effect β = .133, p = .078).

3.3. Public safety personnel

The parallel mediation model assessing the direct and
indirect (mediated via dissociation or emotion dysregu-
lation) effects of global PTSD symptoms on alcohol- and
substance-related problems (see Figure 2 and Table 3).
The model accounted for 6.9% of the variance in alco-
hol-related problems (r2= .069, p = .076) and 8.1% of
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the variance in substance-related problems (r2= .081, p
= .051). Significant covariates in the model included
childhood adversity, depressive, anxiety, and stress
symptoms. The direct path from PTSD to alcohol-
related problems was not significant (β = .129, p
= .071) prior to mediation. After mediation, the direct
path was still not significant (β =−.077, p = .578). The
indirect path from PTSD to alcohol-related problems
was not significant via dissociation (indirect effect β
= .015, p = .872), whereas the indirect path via emotion
dysregulation was significant (indirect effect β = .184,

p<.01). These results were relatively consistent with
non-imputed data for PSP (N = 141) with dissociation
remaining non-significant (indirect effect β = .007, p
= .953), whereas, emotion dysregulation was trending
(indirect effect β = .229, p = .056). Examining sub-
stance-related problems, the direct path from PTSD
was not significant prior to the inclusion of mediators
(β = .136, p = .396). With the inclusion of mediators,
the indirect paths via emotion dysregulation (indirect
effect β = .109, p = .091) and dissociation (indirect
effect β =−.011, p = .908) were not significant. These

Table 1. Sample characteristics for HCWs and PSP.
HCWs (N = 299) PSP (N = 199) t/X2 p

Demographics
Age (%)
20–29 years old 16.1 21.6 6.64 .249
30–39 years old 33.1 37.7
40–49 years old 29.1 23.6
50–59 years old 15.7 13.6
60–69 years old 5.4 3.5
70–79 years old 0.7 0

Sex (% Female) 91.6% 39.7% 154.49 <.001
Race (%)
African/Caribbean 0.02 0 6.69 .010
Caucasian 86.6 94.4
East Asian 0.03 0.005
Indigenous 0.02 0.03
Latin American 0 0.01
Pacific Islander 0 0
South East Asian 0.02 0.01
Other 0.05 0.01

Education (%)
Completed some college 2.3 10.1 119.68 <.001
Completed college diploma 18.7 50.8
Completed some university 5.7 12.1
Completed Bachelor’s university degree 45.2 24.6
Completed Master’s/Graduate degree 21.4 1.0
Completed Doctoral degree 5.4 0
Other 1.3 1.5

Childhood Adversity 3.11 (2.44) 2.76 (2.42) 1.614 .107
Psychiatric Symptoms
Depression 14.45 (9.22) 13.13 (9.33) 1.56 .120
Anxiety 10.37 (7.30) 8.33 (7.07) 3.10 .002
Stress 18.73 (7.89) 16.69 (8.52) 2.74 .006
Provisional PTSD Diagnosis (%) 28.% 30% .234 .629

Global PTSD Severity (PCL-5) 28.43 (15.27) 27.20 (17.26) .819 .413
Intrusions 6.94 (4.27) 6.20 (4.57) 1.87 .062
Avoidance 3.10 (2.15) 2.72 (2.23) 1.93 .055
NACM 10.27 (6.05) 9.155 (6.58) 1.95 .052
Reactivity 8.12 (4.48) 9.13 (5.60) −2.14 .033

Substance Use Symptoms
Alcohol Related Problems (AUDIT) 3.92 (3.15) 6.16 (4.86) −5.74 <.001
Substance Related Problems (DUDIT) 2.26 (3.45) 2.25 (2.98) .045 .964

Cognitive and Emotional Variables
Dissociative Symptoms (MDI)
Depersonalization 7.93 (2.86) 7.74 (3.05) .721 .471
Derealization 7.97 (2.76) 8.18 (2.99) −.723 .470
Memory Disturbance 8.08 (2.71) 9.14 (3.64) −3.49 <.001
Disengagement 11.94 (3.26) 12.05 (4.15) −.291 .771
Emotional Constriction 9.70 (4.02) 10.53 (4.63) −2.07 .040
Identity Dissociation 5.51 (1.10) 5.83 (1.55) −2.49 .013

Emotion Dysregulation (DERS) 82.55 (19.69) 86.61 (20.73) −2.21 .027
Non-Acceptance of Emotional Responses 13.92 (4.99) 14.85 (5.41) −1.97 .049
Difficulty with Goal-Directed Behaviour 14.09 (4.17) 13.95 (4.21) .375 .708
Impulse Control Difficulties 10.74 (3.87) 11.01 (3.84) −.766 .444
Lack of Emotional Awareness 15.72 (4.30) 17.65 (5.14) −4.37 <.001
Limited Access to Emotion Regulation Strategies 17.28 (6.06) 17.65 (5.89) −.683 .495
Lack of Emotional Clarity 10.80 (3.29) 11.51 (3.59) −2.28 .023

Note. All values reported are means (standard deviations) except for age, sex, race, education, and provisional posttraumatic stress disorder (PTSD) diag-
nosis where percentages are displayed. For age, sex, race, education, and provisional PTSD diagnosis, Chi-square tests were used to evaluate group
differences; all other variables used independent samples t-tests. Depression, Anxiety, and Stress variables are based on subscales of the Depression,
Anxiety, Stress Scale-21. Provisional PTSD Diagnosis was based on a cut-off score of 33+ on Posttraumatic Checklist for DSM-5 (PCL-5). Global PTSD
Severity is based on the sum score on PCL-5.
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results were consistent with the non-imputed data: dis-
sociation (indirect effect β =−.039, p = .761) and
emotion dysregulation (indirect effect β = .151, p
= .196).

4. Discussion

The current study aimed to identify the associations
between PTSD symptoms and alcohol- and

substance-related problems among HCWs and PSP
during the SARS-CoV-2 pandemic. We found differen-
tial associations between PTSD and alcohol- and sub-
stance-related problems. Specifically, whereas PTSD
symptoms were significantly associated with alcohol-
related problems among HCWs, PTSD symptoms
were significantly associated with substance-related
problems among PSP. Additional examination of puta-
tive underlying mechanisms such as dissociation and

Table 2. All direct and indirect paths from parallel mediation model for HCWs.
Path β S.E. p

PTSD → Alcohol-Related Problems (direct) .094 .108 .38
PTSD → Drug-Related Problems (direct) −.210 .105 .04
PTSD → Dissociation .680 .036 < .00
PTSD → Emotion Dysregulation .746 .034 < .00
Dissociation → Alcohol-Related Problems .196 .089 .03
Dissociation → Drug-Related Problems .141 .084 .09
Emotion Dysregulation → Alcohol-Related Problems −.022 .106 .84
Emotion Dysregulation → Drug-Related Problems .202 .100 .04
PTSD → Dissociation → Alcohol-Related Problems (indirect) .133 .061 .03
PTSD → Dissociation → Drug-Related Problems (indirect) .096 .058 .10
PTSD → Emotion Dysregulation → Alcohol-Related Problems (indirect) −.016 .079 .84
PTSD → Emotion Dysregulation → Drug-Related Problems (indirect) .151 .076 .05

Note: β (beta) represents the standardized co-efficient estimate; S.E. represents the standard error of the beta co-efficient estimate.

Figure 1. Parallel mediation model for HCWs. All values are standardized. Standard error for residuals and covariances in parenth-
eses. PTSD = PTSD latent factor, INT = Intrusions, AVO = Avoidance, NACM = Negative Alterations in Cognition and Mood, REA =
Reactivity, DPER = Depersonalization, DREAL = Derealization, DENG = Disengagement, MEMD =Memory Disturbance, ECON =
Emotional Constriction/Numbing, IDDIS = Identity Dissociation, NON = Non-Acceptance of Emotional Responses, GOA = Difficulty
Engaging in Goal-Directed Behaviour, IMP = Impulse Control Difficulties, STR = Lack of Access to Emotion Regulation Strategies,
CLA = Lack of Emotional Clarity. Age, sex, education, childhood adversity, depressive symptoms, anxiety symptoms, and stress
symptoms were controlled for. Model fit was adequate (c 2(209, N = 299) = 476.46, p < .0001, TLI = .912, CFI = .927, RMSEA =
0.07 [95% CI = .058−.073], SRMR = 0.06). * p < .05; ** p < .01; *** p < .001.
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emotion dysregulation pointed towards the differential
mediating roles of these factors in the relation between
PTSD and alcohol- and substance-related problems in
these two samples. Here, whereas dissociation signifi-
cantly mediated the relation between PTSD and alco-
hol-related problems among HCWs, emotion
dysregulation mediated the relation between PTSD
and substance-related problems in this group. By con-
trast, among PSP, emotion dysregulation mediated
the relation between PTSD and alcohol-related pro-
blems; there were no significant mediations for sub-
stance-related problems in this group.

The majority of the literature examining PTSD and
alcohol/substance use among HCWs and PSP during
the SARS-CoV-2 pandemic has focused on prevalence
rates and frequency of use. Rates of probable PTSD
seen in the current study (25–26%) are similar to
rates previously published during the pandemic
(Mehta et al., 2022; Saragih et al., 2021). In addition,
alcohol- and substance use-related problems among
our sample appear consistent with literature where

relative increases in alcohol use and related problems
are reported during the pandemic (Mongeau-Pérusse
et al., 2021; Turna et al., 2022; Young et al., 2021).
No literature, to our knowledge, has examined how
the symptoms of PTSD or SUD impact one another
among HCWs and PSP during the pandemic.

Among current literature examining these associ-
ations during the pandemic, one study reported sig-
nificant associations between PTSD symptoms and
alcohol-related problems among a general PSP sample
across the United States (Bonumwezi et al., 2022).
Given similar low rates of alcohol-related problems
and PTSD severity (Bonumwezi et al., 2022), symptom
severity may be a potential moderator of the associ-
ations between PTSD and alcohol-related problems.
Although this hypothesis remains to be examined in
follow-up studies, it is notable that Patel et al. (2022)
found a contrasting pattern of associations between
PTSD and alcohol-related problems in a civilian
sample with a high acuity of PTSD and dissociative
symptoms as compared to the current PSP sample.

Figure 2. Parallel mediation model for PSP. All values are standardized. Standard error for residuals and covariances in parenth-
eses. PTSD = PTSD latent factor, INT = Intrusions, AVO = Avoidance, NACM = Negative Alterations in Cognition and Mood, REA =
Reactivity, DPER = Depersonalization, DREAL = Derealization, DENG = Disengagement, MEMD =Memory Disturbance, ECON =
Emotional Constriction/Numbing, IDDIS = Identity Dissociation, NON = Non-Acceptance of Emotional Responses, GOA = Difficulty
Engaging in Goal-Directed Behaviour, IMP = Impulse Control Difficulties, STR = Lack of Access to Emotion Regulation Strategies,
CLA = Lack of Emotional Clarity Age, sex, education, childhood adversity, depressive symptoms, anxiety symptoms, and stress
symptoms were controlled for. Model fit was adequate (c 2(176, N = 199) = 403.36, p < .0001, TLI = .896, CFI = .913, RMSEA =
0.08 [95% CI = .070−.091], SRMR = 0.07). * p < .05; ** p < .01; *** p < .001.
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In Patel et al. (2021), dissociative symptoms fully
mediated the relation between PTSD and alcohol-
related problems in this inpatient sample undergoing
treatment for PTSD and trauma-related disorders.
Further research is needed in PSP samples presenting
with high acuity of PTSD and dissociative symptoms
to elucidate whether this pattern remains among
more functionally impaired PSP.

In terms of examining symptom cluster associ-
ations between PTSD and alcohol- and substance-
related problems, the majority of the extant literature
was published prior to the SARS-CoV-2 pandemic.
Similar to current results, significant associations
between reactivity symptoms of PTSD and alcohol-
related problems were seen among Red Cross workers
following the 11 September 2001 attacks (Simons
et al., 2005). Among police officers, avoidance symp-
toms of PTSD were associated with alcohol-related
problems (Chopko et al., 2013); however, the current
study found no such association (see Supplemental
Materials). Critically, the current sample amalgamates
multiple PSP occupations, not only police officers.
Future research is required to analyze the associations
between PTSD and alcohol- and substance-related
problems by specific occupation.

Among HCWs, there is no prior literature examin-
ing the global and symptom cluster associations
between PTSD and substance-related problems prior
or during the pandemic with the literature from
during the SARS-CoV-2 pandemic focusing on preva-
lence rate changes. The current results examining the
associations between PTSD symptoms and alcohol-
and substance-related problems among HCWs add
to the relatively limited literature on prevalence rates
during the pandemic (Mongeau-Pérusse et al., 2021;
Turna et al., 2022; Young et al., 2021). Furthermore,
the significant mediating effects of emotion dysregula-
tion and dissociation highlight them as potential treat-
ment targets for structured interventions for HCWs
struggling with PTSD and comorbid alcohol/sub-
stance-related problems during the pandemic.

Lastly, to our knowledge, this is the first study
examining the mediating roles of underlying mechan-
isms (i.e. dissociation and emotion dysregulation) on

the relations between PTSD symptoms and alcohol/
substance-related problems among HCWs and PSP.
Prior literature examining the mediating role of dis-
sociation has focused on adult treatment seeking clini-
cal samples (Patel et al., 2022). Among a sample of
individuals seeking treatment for PTSD, dissociation
mediated the relation between PTSD symptoms and
alcohol-related problems, consistent with current
results among HCWs but not PSP. Though, important
to note that the two samples between studies differ sig-
nificantly as the current study was not treatment-seek-
ing and rates of PTSD among this study were ∼28%
compared to 100% among the other study, and direct
comparisons should be interpreted with caution. As
for emotion dysregulation, no studies to date examine
emotion dysregulation as a mediator between PTSD
symptoms and alcohol-related problems among
HCWs or PSP during the pandemic. Pre-pandemic lit-
erature suggests emotion dysregulation significantly
mediates the relation between PTSD and impulsivity
(Weiss et al., 2012) among individuals using sub-
stances. Since emotion dysregulation was not a direct
mediator between PTSD and SUD, drawing meaning-
ful comparisons is difficult. A narrative review posits
that emotion dysregulation may be a transdiagnostic
factor underlying PTSD and alcohol/substance-related
problems via a combination of low distress tolerance
and inability to effectively use goal-directed emotion
regulation strategies (Westphal et al., 2017) indicating
that the role of emotion dysregulation should be
explored further to define its utility as a clinical treat-
ment target.

4.1. Limitations

In the present study, the results should be interpreted
in the presence of a few limitations. This study used
self-report assessments; while these assessments are
widely used and psychometrically validated, they are
not diagnostic interviews administered by a licensed
clinician. Important to note, the PCL-5 has been vali-
dated and shown to be consistent with clinical diagno-
sis of PTSD among healthcare workers (Cheng et al.,
2020) and public safety personnel (Morrison et al.,

Table 3. All direct and indirect paths from parallel mediation model for PSP.
Path β S.E. p

PTSD → Alcohol-Related Problems (direct) −.077 .139 .58
PTSD → Drug-Related Problems (direct) .136 .159 .39
PTSD → Dissociation .766 .036 < .00
PTSD → Emotion Dysregulation .623 .052 < .00
Dissociation → Alcohol-Related Problems .020 .125 .87
Dissociation → Drug-Related Problems −.015 .129 .91
Emotion Dysregulation → Alcohol-Related Problems .296 .100 .00
Emotion Dysregulation → Drug-Related Problems .174 .102 .09
PTSD → Dissociation → Alcohol-Related Problems (indirect) .015 .096 .87
PTSD → Dissociation → Drug-Related Problems (indirect) −.011 .099 .91
PTSD → Emotion Dysregulation → Alcohol-Related Problems (indirect) .184 .066 .01
PTSD → Emotion Dysregulation → Drug-Related Problems (indirect) .109 .064 .09

Note: β (beta) represents the standardized co-efficient estimate; S.E. represents the standard error of the beta co-efficient estimate.
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2021). Second, this study did not assess for Criterion A
trauma in conjunction with the PCL-5. However, Cri-
terion A traumas are very common in HCWs and PSP
due to the nature of their occupation. In addition, it is
common for the PCL-5 to be used with connection to
a Criterion A traumatic event during the pandemic (di
Tella et al., 2020; Song et al., 2020). Third, due to a lack
of Criterion A event assessment, the PTSD symptoms
cannot be competely disentangled from burnout
symptoms experienced by HCWs and PSP during
the pandemic. However, while PTSD and burnout
may have similar symptomatology, there are distinct
differences in presentation profiles for PTSD and
burnout (Restauri & Sheridan, 2020; Tomaszek &
Muchacka-Cymerman, 2022). Some symptoms of
burnout may coincide (mood, depersonalization
[with dissociative subtype PTSD]), however, these
symptoms alone are not sufficient for a diagnosis of
PTSD, which must also include intrusion symptoms
(flashbacks, nightmares), alterations in arousal and
reactivity (hypervigilance) and avoidance behaviours,
all of which are not criteria for definitional burnout
(Restauri & Sheridan, 2020). Further, research has
shown that individuals in serving professions who
screen positive for PTSD are also much more likely
to screen positive for burnout as well, so they seem
to be highly comorbid rather than a ‘one or the
other’ scenario (Carmassi et al., 2021; Chatzea et al.,
2018; Jo et al., 2018; Katsavouni et al., 2016; Li et al.,
2021; Mealer et al., 2009). Fourth, data was cross-sec-
tional during a portion of the pandemic, so comparing
these results to pre-pandemic results should be done
with caution. Another limitation was the use of impu-
tation to account for missing data (∼37–40%), though
important to note that imputation has been used for
alcohol/substance use measures previously (51).
Lastly, within the current study, only underlying
mechanisms of dissociation and emotion dysregula-
tion were analyzed concerning PTSD and alcohol/sub-
stance-related problems. Other underlying
mechanisms, such as impulsivity related to PTSD
and substance use should be explored.

5. Conclusion

To our knowledge, this is the first study to analyze
the associations between PTSD symptoms and alco-
hol-/substance-related problems during the SARS-
CoV-2 pandemic among HCWs and builds upon
the limited literature for PSP. For alcohol-related
problems, we found dissociation significantly
mediated the relation among HCWs, whereas
emotion dysregulation significantly mediated the
relation among PSP. For substance-related problems,
emotion dysregulation significantly mediated the
relation among HCWs; no significant mediation
was observed for PSP. Uncovering associations

between PTSD symptoms and alcohol/substance-
related problems among HCWs and PSP can inform
precise treatment targets for individuals of these
occupations seeking treatment. Specifically, these
results point towards emotion dysregulation and dis-
sociation as potential key therapeutic targets among
PSP and HCWs with co-morbid PTSD and alcohol/
substance-related problems. Future directions
include a longitudinal analysis of these associations
following the end of the pandemic and exploring
the mediating roles of other factors.
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