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Background

Exposure to traumatic events is both a risk factor for substance
use and an adverse outcome of substance use disorders.
Identifying and managing post-traumatic stress disorder (PTSD)
in patients with addiction requires attention.

Aims

To examine the lifetime prevalence of traumatic events and past-
month prevalence of PSTD in patients treated for opioid use
disorder, and explore the association between trauma, PTSD and
treatment outcomes.

Method

Participants (n = 674) receiving methadone treatment in 20
community clinics across Ontario, Canada, were administered
the Mini-International Neuropsychiatric Interview to identify self-
reported traumatic events and PTSD. Drug use was measured for
12 months by urine drug screens.

Results

Eleven per cent of participants met past-month criteria for PTSD
(n=72), and 48% reported history of traumatic events with no
current PTSD (n = 323). Participants with PTSD were more likely
to be female (odds ratio 2.13, 95% Cl 1.20-3.76) and less likely to
be employed (odds ratio 0.31, 95% CI 0.16-0.61) or married (odds
ratio 0.51, 95% CI 0.26-0.90) than those with no trauma history.
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Antidepressants (39 v. 24%) and benzodiazepines (36 v. 18%)
were differentially prescribed to patients with and without PTSD.
Length of time in treatment and opioid use were not associated
with trauma; however, suicidal ideation was more common in
PTSD (odds ratio 2.29, 95% CI 1.04-5.01).

Conclusions

Trauma and PTSD are prevalent among patients with opioid use
disorder, and consideration of trauma symptoms and associated
characteristics is warranted. Patients with and without comorbid
PTSD differ clinically and psychosocially, highlighting the rele-
vance of integrating addiction and mental health services for this
population.
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Exposure to traumatic events such as threatened death or serious
injury, and the experience of trauma (the emotional response to a
traumatic event), have been associated with the development of sub-
stance use disorders (SUDs).! Furthermore, individuals with SUDs
may be at greater risk of experiencing violence and traumatic
events.” Not all individuals who experience trauma develop post-
traumatic stress disorder (PTSD); however, studies estimate that
11-50% of patients with SUD meet the criteria for comorbid
PTSD.” Less information is available on the rates of PTSD in
patients with opioid use disorder (OUD); however, they have
been reported to be among the highest (41% lifetime, 33%
current).* Fluctuations in PTSD symptoms are risk factors for
opioid use in patients receiving treatment,” and may be associated
with more intense cravings®” and increased psychological distress.®
Comorbid PTSD and SUD is also associated with higher rates of
other psychiatric and physical comorbidities,” fewer social supports
and higher rates of unemployment.” Patients with comorbid SUD
and PTSD may have worse treatment outcomes,'® and are at
higher risk for suicide attempts, relapses to substance use and treat-
ment drop-out.*'® Despite these findings, there exists limited
formal protocol and guidance to address these co-occurring
issues."! First-line treatments for PTSD include psychotherapies
such as trauma-focused cognitive-behavioural therapy, cognitive
processing therapy, prolonged exposure, and eye movement desen-
sitisation and reprocessing therapys; first-line medication treatments
include antidepressant treatment with selective serotonin reuptake
inhibitors or serotonin-norepinephrine reuptake inhibitors, and
targeted symptom treatments have been recommended such as
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the use of prazosin for nightmares.'>'> No specific guidelines for
the treatment of PTSD in patients with OUD have been published,
and the availability of these first-line psychotherapies in addiction
treatment settings is limited."*'> Acknowledging the high preva-
lence of PTSD in patients with SUDs and the associated negative
impact on treatment, we sought to further examine traumatic
events and PTSD in a cohort of patients receiving opioid agonist
treatment for OUD. The objectives of this study were to (a) assess
the prevalence of traumatic events, with and without current
PTSD, in a cohort of patients receiving treatment for OUD; (b)
describe demographic and clinical characteristics of patients with
history of traumatic events or PTSD and (c) explore the association
between traumatic events and PTSD and psychosocial and clinical
outcomes during OUD treatment.

Method

We used prospective data from the Genetics of Opioid Addiction
(GENOA) study conducted in Southern Ontario, Canada,
between June 2011 and April 2017. The GENOA study sought to
explore biological, psychological and social factors associated with
treatment outcomes for patients with OUD. Data were collected
from participants older than 18 years of age, who were receiving
methadone maintenance treatment (MMT) for a diagnosis of
OUD (as per the DSM-IV-TR).'® Methadone remains the most
commonly prescribed pharmacological treatment for OUD in
Canada, and at the time that this study was conducted,
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buprenorphine/naloxone was not covered through the Ontario pro-
vincial drug plan. The diagnosis of OUD was established by treating
physicians and is an eligibility criterion for clinical follow-up at the
clinics included in this study. Participants could be enrolled in
MMT for any length of time before recruitment (median 3 years)
and participants with polysubstance use or co-occurring SUDs (in
addition to OUD) were included. No other inclusion or exclusion
criteria were applied, to increase the generalisability of the sample.
Participants were recruited from 20 community-based out-patient
clinics that are run centrally through a single management team
and follow the same clinical protocols. Patients enrolled in partici-
pating clinics have access to a multidisciplinary team of health pro-
fessionals, including addiction physicians, nurses, pharmacists and
staff experienced in addiction treatment. They receive medical
examination and laboratory tests as indicated, as well as supervised
urine testing. All patients included in the present study were receiv-
ing methadone treatment but could be prescribed any other medi-
cations by their clinic physician or other physicians involved in
their care. Patients have access to harm reduction services, including
naloxone kits and needle exchange programmes, as well as supports
to connect with community agencies to provide services including
counselling, housing support, job banks and primary care. No
formal psychotherapy treatments are offered in the clinics.

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human patients were approved by the Hamilton
Integrated Research Ethics Board (project identifier 11-056), and
all study procedures were conducted in accordance with their
ethical guidelines. Written and verbal informed consent was
obtained from every participant. Our study methods and findings
are reported in accordance with the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) guidelines.'”

Participants completed face-to-face interviews at the time of
study entry, to obtain information on demographic characteristics,
medical and psychiatric history, medications, methadone dose and
length of time in treatment. The first 680 participants consecutively
recruited into the study competed the Mini-International
Neuropsychiatric Interview (MINI) version 6.0,"® administered by
trained interviewers at the time of study entry. Use of the MINI
was subsequently discontinued in the study because of the time
burden of administration. Therefore, inclusion in the present
study’s analyses was limited to those participants who were admi-
nistered the MINI (Fig. 1, study flow diagram). Included in the
MINI diagnostic interview is a screen for lifetime history of trau-
matic events, elicited through the following question: ‘Have you
ever experienced or witnessed or had to deal with an extremely trau-
matic event that included actual or threated death or serious injury
to you or someone else? Examples of traumatic events include:
serious accidents, sexual or physical assault, a terrorist attack,
being held hostage, kidnapping, fire, discovering a body, war, or
natural disaster, witnessing the violent or sudden death of
someone close to you, or a life-threatening illness’. This screening
question is based on DSM-IV-TR criterion A for the diagnosis of
PTSD.'® Subsequently, participants were asked about symptoms
of PTSD as per the DSM-IV-TR,'® to determine a past-month diag-
nosis of PTSD. For the purposes of this study, participants who
screen positive for past-month PTSD are considered as having
‘current PTSD’. Individuals who report experiencing a traumatic
event but do not meet past-month criteria for PTSD are categorised
as having a history of ‘traumatic events without current PTSD’.
Individuals who deny lifetime history of traumatic events are con-
sidered to have had ‘no trauma’. These three groups are considered
mutually exclusive. Finally, participants were also asked to report
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past-month suicidal ideation and past-month suicide attempts in
the MINI assessment.'®

Participants were followed in the study for 12 months. Use of
opioids, cocaine and benzodiazepines were measured with urine
drug screen tests, generally administered weekly, following clinical
protocol. Urine testing for amphetamines and cannabis was con-
ducted inconsistently, and is therefore not included in the present
analyses. Urine toxicology screening was conducted with the
iMDx Prep assay.'” The percentage of positive urine drug screens
was calculated for each patient, for each substance. Ongoing
opioid use was defined as at least one opioid-positive urine drug
screen during the study.

Statistical analyses

Analyses were conducted with Stata version 15.1 for Mac (StataCorp,
USA). Our first objective was to determine the prevalence of traumatic
events and current PTSD in our study cohort, and our second object-
ive was to describe the demographic and clinical characteristics of
these groups. We present descriptive statistics based on group status
(i.e. history of traumatic event without current PTSD, current
PTSD, no trauma). Continuous variables were summarised as
means and s.d. if normally distributed, and as medians with interquar-
tile range (IQR) for skewed data. IQR represents the difference
between Q3 and Q1 and is defined as IQR = Q3 — Ql. Categorical
variables were summarised with frequencies and percentages. Our
third objective was to explore the association between trauma
history and demographic characteristics and treatment outcomes.
We constructed a multinomial logistic regression model with group
status (history of traumatic event without current PTSD, current
PTSD or no traumatic events or PTSD) as the dependent variable.
Covariates included in the model were selected based on previous lit-
erature suggesting associations with trauma history or medication-
assisted treatment outcome: gender,”® methadone dose,”! employ-
ment status” and marital status.” We also included age at onset of
opioid use, length of time in treatment, ongoing opioid use and sui-
cidal ideation as covariates in the model, to explore their association
with group status. Results are represented as odds ratios with 95% con-
fidence intervals.

Results

Altogether, 1360 unique participants were recruited into the study
and 674 participants who were administered the MINI were
included in the present analyses (Fig. 1). Forty-one per cent of par-
ticipants were identified to have no trauma history (n =279), and
48% of participants reported a lifetime history of traumatic
events, without meeting criteria for PTSD in the past month (n=
323). Eleven per cent of participants met past-month MINI criteria
for PTSD (n=72).

Table 1 details sociodemographic and clinical characteristics of
participants, by group. Among participants with PTSD, 63% were
female, compared with 44% in the other two groups. The mean
age of participants in all three groups was approximately 39 years.
Among participants with no history of trauma, 35% were
married, compared with 28% of participants with history of trau-
matic events but no PTSD and 21% of participants with PTSD.
Unemployment rate was highest for participants with PTSD
(83%), followed by participants with traumatic events without
PTSD (71%) and participants with neither (56%). Participants
were enrolled in treatment for a median of 3 years (IQR=5).
Participants with PTSD had the highest median methadone dose
at 84.5 mg/day (IQR=52.5), compared with 70 mg/day in the
other two groups.
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Participants recruited
into the study:
N=1360

Excluded because of treatment with
non-methadone therapy: n = 87

Excluded because of non-administration
of the MINI: Interview: n = 591

Excluded because of missing data on
the PTSD component of the MINI:
n=38

A4

A 4
Participants included in

the present analyses:
n=674

A 4

Participants with no
trauma history as
identified by the MINI:
n=279

Participants with
history of trauma not
currently meeting
criteria for PTSD:

Participants meeting
criteria for past-month
PTSD:
n=72

n=2323

Fig. 1 Study flow diagram. MINI, Mini-International Neuropsychiatric Interview; PTSD, post-traumatic stress disorder.

Antidepressant medications were prescribed for 39% of partici-
pants with PTSD, 28% of participants with past traumatic events
without current PTSD and 24% of participants with no history of
trauma (Table 1). Just one participant in the entire study sample
was prescribed prazosin. The prevalence of benzodiazepine pre-
scription was 36% in participants with PTSD, 26% in participants
with traumatic events but no PTSD and 18% in participants with
no history of trauma. Past-month suicidal ideation was reported

by nearly 20% of participants with current PTSD; higher than in
the other two groups, in which 7% and 10% of participants reported
suicidal ideation, respectively. Reports of past-month suicide
attempts were lower at 1.8% in participants with no trauma
history, 2.6% in participants with traumatic events but no PTSD
and 2.8% in participants with current PTSD. Seventy per cent of
participants with no trauma history had ongoing opioid use as evi-
denced by at least one opioid-positive urine drug screen, compared

Table 1 Baseline demographics and clinical information (N = 674)
Total sample No trauma Traumatic events without current Current PTSD
Characteristic (N =674) (n=279) PTSD (n =323) n=72)
Sociodemographic
Age, years, mean (s.d.) 38.8 (11.1) 387 (11.2) 38.9(11.2) 38 7(10.7)
Female gender, n (%) 310 (46%) 124 (44.4%) 141 (43.7%) 45 (62.5%)
Married or common law, n (%) 202 (30%) 7 (34.8%) 0 (27.9%) 5 (20.8%)
Unemployment, n (%) 444 (65.9%) 155 (55.6%) 229 (70.9%) 60 (83.3%)
Clinical
Age at onset of opioid use (years),? mean (s.d.) 25.5(8.76) 26.9 (9.3) 24.6 (8.2) 233 (8.1)
Methadone dose, mg/day, median (IQR) 70 (55) 70 (55) 70 (62) 84 5(52.5)
Duration in treatment, years, median (IQR) 3(5 2.8 (4.3 3(6) 9 (6)
Antidepressant prescription, n (%) 187 (27.7%) 68 (24.4%) 91 (28.2%) 28 (38.9%)
Prazosin prescription, n (%) 1 0 1(0.31%) 0
Benzodiazepine prescription, n (%) 158 (23.4%) 49 (17.6%) 83 (25.7%) 26 (36.1%)
Self-reported past-month suicidal ideation, n (%) 66/666 (9.9%)  20/276 (7.3%) 32/319 (10%) 14/71 (19.7%)
Self-reported past-month suicide attempt, n (%) 15/658 (2.3%) 5/275 (1.8%) 8/312 (2.6%) 2/71 (2.8%)
Ongoing use of opioids (non-abstinence), n (%) 515 (76.4%) 201 (72%) 257 (79.6%) 7 (79.2%)
Percentage of opioid-positive urine drug screens among non- 23.2 (27.1) 23.8 (26.7) 24.3 (28.1) 6 (23)
abstainers, mean (s.d.)
Use of other substances, n (%)
Non-prescribed benzodiazepines® 172 (25.5%) 68 (24.4%) 87 (26.9%) 7 (23.6%)
Cocaine 250 (37.1%) 101 (36.2%) 125 (38.7%) 24 (33.3%)
Percentage of positive urine drug screens among those who use other substances, median (IQR)
Non-prescribed benzodiazepines® 27.9 (52.8) 30 (53.2) 26.8 (53.3) 31.6 (54.7)
Cocaine 26.7 (56.7) 29.4(71.4) 24 (55.2) 25.8 (56.3)
PTSD, post-traumatic stress disorder; IQR, interquartile range.
a. Data available for 653 participants: 274 participants in no trauma group, 308 participants in the traumatic events without current PTSD group and 71 participants in the PTSD group.
b. Non-prescribed benzodiazepine use was defined as benzodiazepines use detected on urine drug screening with no benzodiazepine prescription in the clinic medical chart.
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Table 2 Multivariable model of demographic and clinical factors associated with trauma history

Trauma history Covariate
No trauma (reference group)
Traumatic event without current PTSD Male gender

Female gender
Methadone dose

Years in MMT?
Employed

Married or common law

Opioid abstinence
Opioid use

Suicidal ideation

Male gender

Female gender
Methadone dose

Years in MMT?
Employed

Married or common law

Current PTSD

Opioid abstinence

Opioid use

Suicidal ideation
PTSD, post-traumatic stress disorder; MMT, methadone maintenance treatment.

a. Scaled for every 1-year increase in length of time in MMT.
b. Scaled for every 1-year increase in age at onset of opioid use.

Age at onset of opioid use®

Age at onset of opioid use®

0dds ratio 95% Cl P-value
[Reference]
091 0.64-1.28 0.577
1.0 1.0-1.0 0.872
1.03 0.98-1.07 0.204
0.53 0.37-0.75 <0.001
0.74 0.51-1.06 0.098
0.97 0.95-0.99 0.002
[Reference]
1.41 0.95-2.10 0.090
1.12 0.61-2.06 0.710
[Reference]
213 1.20-3.76 0.009
1.0 1.0-1.0 0.264
1.01 0.95-1.08 0.691
0.31 0.16-0.61 0.001
0.51 0.26-0.99 0.046
0.95 0.92-0.98 0.004
[Reference]
1.43 0.73-2.81 0.294
2.29 1.04-5.01 0.039

with 80% of participants with traumatic events and no PTSD and
79% of participants with PTSD. Non-prescribed benzodiazepine
use was identified in about 24% of both participants with PTSD
and those with no trauma history, and in about 27% of participants
reporting traumatic events and no current PTSD. Cocaine use was
identified in 33% of participants with PTSD, 39% of participants
with traumatic events and no current PTSD and 36% of participants
with no trauma history.

We present the results of multinomial regression analysis in
Table 2. Participants with PTSD were more likely to be female than
those with no trauma history (odds ratio 2.13, 95% CI 1.20-3.76,
P=0.009). Compared with participants with no history of trauma,
both those with traumatic events without PTSD and those
with PTSD were less likely to be employed (odds ratio 0.53, 95%
CI 0.37-0.75, P<0.001; and odds ratio 0.31, 95% CI 0.16-0.61,
P=0.001, respectively). Similarly, compared with participants with
no history of trauma, having traumatic events without PTSD or
with PTSD were both associated with younger age at onset of opioid
use (odds ratio 0.97, 95% CI 0.95-0.99, P=0.002; and odds ratio
0.95, 95% CI 0.92-0.98, P=0.004, respectively). Participants with
PTSD were also less likely to be married than participants with no
trauma history (odds ratio 0.51, 95% CI 0.26-0.99, P = 0.046). There
were no significant associations between trauma history and duration
in MMT (P=0.204 for patients with trauma without current
PTSD and P=0.691 for patients with PTSD). No association
between ongoing opioid use and trauma status was seen (Table 2);
however, participants with PTSD were more likely to report past-
month suicidal ideation (odds ratio 2.29, 95% CI 1.04-5.01, P = 0.039).

Discussion

In our cohort of patients receiving MMT for OUD, we identified an
11% past-month prevalence of PTSD. An additional 48% of partici-
pants reported a lifetime history of traumatic events without current
PTSD. Therefore, for most patients treated for OUD, a consideration
of the presence of trauma symptoms, their impact on substance use
course and need for treatment is warranted. Factors associated with
PTSD included female gender, unemployment, single marital status,
younger age at onset of opioid use, and suicidal ideation; factors
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associated with a history of trauma without current PTSD included
unemployment and younger age at onset of opioid use.

We found important differences in sociodemographic charac-
teristics among patients with and without trauma. Patients with
past traumatic events, with or without current PTSD, had a
younger age at onset of opioid use. Early identification and manage-
ment of trauma and PTSD could potentially affect the development
or progression of OUD. Although outside of the scope of the present
study, the possibility that the identification and management of
PTSD may affect OUD outcomes is an area that requires further
research. Patients with comorbid OUD and PTSD were also more
likely to be unemployed and single when compared with patients
with no trauma history. These individuals may require different
psychosocial supports within their treatment programmes.**

Psychiatric medications

Our examination of the psychiatric medications prescribed for
patients with comorbid PTSD revealed several areas of concern.
Only 39% were receiving treatment with antidepressants, which
are evidence-based treatments for PTSD.'>"? A limitation of this
study is the lack of information on concurrent psychotherapeutic
treatments; however, no recommended psychological treatments
for PTSD are available through the clinics included in this study.
It is also important to consider that selective serotonin reuptake
inhibitors can be used for the treatment of multiple psychiatric diag-
noses and their prescription does not imply treatment for PTSD.
Furthermore, only one participant was receiving prazosin, a medi-
cation indicated in PTSD for reducing the severity and frequency
of nightmares."? Sleep disturbance was reported by 92% of partici-
pants with PTSD and re-experiencing symptoms (including dreams,
intense recollections or flashbacks) was reported by 100%. Previous
studies have reported the prevalence of nightmares in PTSD to be
50-70%, whereas the prevalence of sleep disturbance is reported
in 40-50% of patients.”> Addressing chronic nightmares is of
utmost importance as they result in decreased psychological and
physical health and may amplify other PTSD symptoms, including
suicidal ideation.”* Our findings suggest that more can be done to
offer evidence-based treatments for PTSD in patients with this
comorbidity.
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Additionally, 36% of patients with comorbid PTSD were pre-
scribed benzodiazepines, which are neither a recommended treat-
ment for PTSD'>” nor recommended for use in patients
receiving opioid agonist treatment, because of the risks of respira-
tory suppression.'" It is possible that benzodiazepines are being pre-
scribed to alleviate symptoms of PTSD, including anxiety, insomnia
and irritability.”> Although studies estimate that benzodiazepines
are prescribed to approximately 30-75% of patients with PTSD, a
recent systematic review has concluded that benzodiazepines are
ineffective for this purpose, with the risks outweighing the bene-
fits.>> The concomitant use of benzodiazepines and opioids
increases the risk of respiratory suppression and death, and has
not been shown to improve treatment retention."' Our findings
may inspire reflection among clinicians treating this patient popu-
lation, and prompt further research into the pharmacological treat-
ment of patients with comorbid OUD and PTSD.

Treatment outcomes

We did not identify significant differences in the length of time in
treatment, or in ongoing opioid use based on trauma history. In
fact, many participants (>70% of the total study sample) had
ongoing opioid use (defined as at least one opioid-positive urine
drug screen during the study), regardless of trauma history.
Severity of opioid use, as measured by the percentage of opioid-posi-
tive urine drug screens, also was not associated with trauma status
(data not shown). Other substances examined, including cocaine
and non-prescribed benzodiazepines, were also used at comparable
rates between groups. Our study did not examine drop-out from
treatment because the median length of time in treatment was
quite long, at 3 years (IQR=5). A previous study of patients
enrolled in an out-patient buprenorphine treatment programme
found that individuals with childhood trauma were more likely to
drop out of treatment;”® however, two studies of patients enrolled
in MMT found no significant association between the diagnosis of
PTSD and 3-month?” or 1-year retention in treatment.”® Future
studies that further examine the impact of trauma and PTSD on
retention in treatment in patients newly starting opioid agonist
treatment may be helpful.

The psychological outcomes of patients with comorbid OUD
and PTSD are also important to consider. A previous study includ-
ing patients with comorbid SUDs and PTSD identified these
patients as having greater difficulty with coping skills and adaptive
cognitions, resulting in increased psychological distress.” In our
study, nearly 20% of participants with PTSD reported suicidal idea-
tion in the past month, and nearly 3% reported suicide attempts in
the past month. Suicidal ideation and suicide attempts were
reported at lower rates in the other groups, with the PTSD group
more than twice as likely to report suicidal ideation, adjusting for
other covariates. This finding highlights that PTSD is not a
benign comorbidity in OUD. Patients with OUD and suicidal idea-
tion are at risk for high-lethality overdoses.”” Taken together, these
findings suggest that some patients with trauma history or PTSD
may have comparable substance use outcomes in treatment, but
have psychiatric and psychosocial differences that require attention.
Our findings are consistent with two previous studies that have
found good substance use outcomes in opioid agonist treatment,
but poor or unchanged psychiatric outcomes for comorbid
PTSD,*>*! suggesting that additional services are required for
these patients.

Implications

Improving treatment of PTSD in patients with SUD is critical;*’
studies have demonstrated that remitted PTSD is associated with
decreased substance use,>> whereas a lack of improvement in
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PTSD symptoms is associated with increased substance use.*’
Patients with SUD, regardless of comorbidity, are often solely
treated for their substance use upon first clinical contact.>* After
achieving sobriety, these patients may then be referred for PTSD
treatment.’ However, this model of sequential treatment in
which OUD is treated before the initiation of PTSD treatment
may be ineffective and inconsistent with research, which supports
an integrated approach.'®* A number of different treatment
models have found success with integrated treatment pro-
grammes.'® The basis for these integrated programmes is that
improvement in PTSD symptoms is more likely to attenuate SUD
symptoms, but the reverse does not result in the same effect.'’
Despite these findings, the uptake of such programmes has been
low, and more research is needed to identify potential barriers
that prevent implementation of integrated treatment.'’

Strengths and limitations

Strengths of this study include its sample size and use of the vali-
dated MINI tool to identify trauma comorbidity. Healthy patient
and volunteer biases may limit the findings of this study such that
patients with trauma comorbidity may have been less likely to par-
ticipate; therefore, we likely underestimate the prevalence of trau-
matic events and PTSD.

Through the use of broad inclusion criteria and multi-site sam-
pling, we increase the generalisability of our findings. Participants
included in this study were recruited from 20 different commu-
nity-based out-patient addictions clinics in southern Ontario. The
Canadian Agency for Drugs and Technologies in Health published
an environmental scan of programmes for the treatment of opioid
addiction in Canada in September 2019. Findings from this report
suggest that most services accept patients who have a DSM-diag-
nosed OUD with not many other restrictions.”® This suggests that
the inclusion criteria for our study are appropriate and reflective
of individuals who would be eligible to enter treatment in the
general population. Public Health Ontario data from 2017 indicate
that the population of patients receiving opioid agonist therapy in
Ontario is comparable, in terms of age and gender, with the patients
recruited in our study: 64% of patients treated in Ontario were 25-
44 years of age, and 63% of patients treated were male.’® As in all
studies, there are possible limitations to generalisability that must
be considered. For example, all patients in this study were receiving
MMT, thus findings may not be applicable to individuals with OUD
who are not enrolled in treatment. Further, all patients in this study
were agreeable to being recruited and were able to complete the
assessments, therefore there is a possibility of volunteer bias.
Although we use urine drug screen results to measure opioid use,
we are unable to quantify the extent or severity of OUD based on
the extent or amount of opioid used. Finally, in Ontario, and
more generally in Canada, opioid agonist treatment takes on a
harm reduction role, meaning that patients are not discharged
from treatment as a result of relapse to opioid or other substance
use. Our results may not be generalisable to settings in which
ongoing treatment is contingent on abstinence from opioids or
other substances.

As this is an observational study, we cannot make conclusions
about causality, and there is risk of unmeasured confounding in
our analyses. Future studies that examine the longitudinal course
of trauma and PTSD in this population will be beneficial, as will
studies that shed light on patient goals and treatment priorities in
the context of trauma and substance use comorbidity.

In conclusion, patients with OUD and history of trauma or
comorbid PTSD differ from patients without trauma comorbidity
on a number of clinical and psychosocial factors. We found that
patients with trauma history or PTSD may have comparable
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substance use outcomes in treatment of OUD, but have psychiatric
and psychosocial differences that require attention. We also identi-
fied that the psychopharmacological treatment of PTSD in patients
receiving opioid agonist treatment is an area requiring attention.
Our findings emphasise the relevance of better integrating addic-
tions and mental health services for this population.

Tea Rosic (2, MD, Department of Psychiatry and Behavioral Neurosciences, McMaster
University, Ontario, Canada; and Department of Health Research Methods, Evidence, and
Impact, McMaster University, Ontario, Canada; Vivian Y. O. Au, MD, Michael

G. DeGroote School of Medicine, McMaster University, Ontario, Canada;

Andrew Worster, MD, MSc, Department of Health Research Methods, Evidence, and
Impact, McMaster University, Ontario, Canada; and Department of Medicine, McMaster
University, Ontario, Canada; David C. Marsh, MD, Northern Ontario School of Medicine,
Ontario, Canada; Canadian Addiction Treatment Centres, Ontario, Canada; and ICES
North, Ontario, Canada; Lehana Thabane, PhD, Department of Health Research
Methods, Evidence, and Impact, McMaster University, Ontario, Canada; Biostatistics Unit,
Research Institute at St Joseph’s Healthcare, Ontario, Canada; Department of Pediatrics,
McMaster University, Ontario, Canada; and Department of Anesthesia, McMaster
University, Ontario, Canada; Zainab Samaan (=), MBChB, MRCPsych, PhD, Department
of Psychiatry and Behavioral Neurosciences, McMaster University, Ontario, Canada; and
Department of Health Research Methods, Evidence, and Impact, McMaster University,
Ontario, Canada

Correspondence: Zainab Samaan. Email: samaanz@mcmaster.ca

First received 25 Jan 2021, final revision 16 Jun 2021, accepted 24 Jun 2021

Data availability
The data that support the findings of this study are available from the corresponding author, Z.
S., upon reasonable request.
Supplementary material

Supplementary material is available online at https:/doi.org/10.1192/bjo.2021.971

Acknowledgements

We thank the GENOA study participants for their participation and generous contributions to
this study, and the GENOA study team members and volunteers for their time and efforts.

Author contributions

TR,V.Y.0.A,AW,D.CM., LT.and ZS. are responsible for the study concept and design. T.R.
and Z.S. developed the methods and data analysis. L.T. provided feedback on statistical ana-
lyses. T.R. and V.Y.O.A. wrote the first draft of the manuscript, and AW., D.C.M., LT.and Z.S.
contributed to writing and critically revising the final manuscript. All authors reviewed and
approved the final manuscript.

Funding

This study was supported by research grants from the Canadian Institutes of Health Research
(grant number PJT-153429 to Z.S.) and the Hamilton Academic Health Sciences Organization
(grant number HAH-16-04 to Z.S.). The funding bodies have no role in the study design, data
analysis, interpretation or publication of results.

Declaration of interest

D.C.M. declares salary income as Chief Medical Director, Canadian Addiction Treatment
Centres, and as Associate Dean of Research, Innovation and International Relations,
Northern Ontario School of Medicine. The authors report no other conflict of interest. The
authors alone are responsible for the content and writing of this paper.

References

N

Khoury L, Tang YL, Bradley B, Cubells JF, Ressler KJ. Substance use, childhood
traumatic experience, and posttraumatic stress disorder in an urban civilian
population. Depress Anxiety 2010; 27(12): 1077-86.

de Waal MM, Dekker JJM, Goudriaan AE. Prevalence of victimization in patients
with dual diagnosis. J Dual Diagn 2017; 13(2): 119-23.

Brady KT, Back SE, Coffey SF. Substance abuse and posttraumatic stress dis-
order. Curr Dir Psychol Sci 2004; 13(5): 206-9.

Ecker AH, Hundt N. Posttraumatic stress disorder in opioid agonist therapy: a
review. Psychol Trauma 2018; 10(6): 636.

Ouimette P, Read JP, Wade M, Tirone V. Modeling associations between post-
traumatic stress symptoms and substance use. Addict Behav 2010; 35(1): 64-7.

N

w

=Y

[3,]

6

https://doi.org/10.1192/bjo.2021.971 Published online by Cambridge University Press

(=]

~N

0

0

1

o

1

=y

12

1

w

14

15

1

(=]

17

1

o

19

20

2

-

22

23

24

25

26

27

2

o

29

30

3

pty

Blanco C, Xu Y, Brady K, Pérez-Fuentes G, Okuda M, Wang S. Comorbidity of
posttraumatic stress disorder with alcohol dependence among US adults:
results from national epidemiological survey on alcohol and related conditions.
Drug Alcohol Depend 2013; 132(3): 630-8.

Ouimette PC, Ahrens C, Moos RH, Finney JW. Posttraumatic stress disorder in
substance abuse patients: relationship to 1-year posttreatment outcomes.
Psychol Addict Behav 1997; 11(1): 34-47.

Ouimette PC, Finney JW, Moos RH. Two-year posttreatment functioning and
coping of substance abuse patients with posttraumatic stress disorder.
Psychol Addict Behav 1999; 13(2): 105-14.

Tate SR, Norman SB, Mcquaid JR, Brown SA. Health problems of substance-
dependent veterans with and those without trauma history. J Subst Abuse
Treat 2007; 33(1): 25-32.

Killeen TK, Back SE, Brady KT. Implementation of integrated therapies for
comorbid post-traumatic stress disorder and substance use disorders in com-
munity substance abuse treatment programs. Drug Alcohol Rev 2015; 34(3):
234-41.

Bruneau J, Ahamad K, Goyer M, Poulin G, Selby P, Fischer B, et al. Management
of opioid use disorders: a national clinical practice guideline. CMAJ 2018; 190
(9): €247-57.

Katzman MA, Bleau P, Blier P, Chokka P, Kjernisted K, Van Ameringen M, et al.
Canadian clinical practice guidelines for the management of anxiety, post-
traumatic stress and obsessive-compulsive disorders. BMC Psychiatry 2014;
14(Suppl 1): S1.

National Institute for Health and Care Excellence (NICE). Post-Traumatic Stress
Disorder [NG116]. NICE, 2018 (https://www.nice.org.uk/guidance/ng116).

Roberts NP, Roberts PA, Jones N, Bisson JI. Psychological interventions for post-
traumatic stress disorder and comorbid substance use disorder: a systematic
review and meta-analysis. Clin Psychol Rev 2015; 38: 25-38.

Dahlby L, Kerr T. PTSD and opioid use: implications for intervention and policy.
Subst Abuse Treat Prev Policy 2020; 15(1): 22.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision. American Psychiatric Publishing, 2000.

von Elm E, Altman DG, Egger M, Pocock SJ, Gatzsche PC, Vandenbroucke JP,
et al. Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational studies. BMJ
2007; 335(7624): 806-8.

Sheehan DV, Lecrubier Y, Sheehan H, Amorim P, Janavs J, Weiller E, et al. The
Mini-International Neuropsychiatric Interview (M.L.N.L): the development and
validation of a structured diagnostic psychiatric interview for DSM-IV and
ICD-10. J Clin Psychiatry 1998; 59(Suppl 20): 22-33.

NOVX Systems. PatientVu for Addiction. NOVX Systems, 2017 (http:/www.
novxsystems.com/patientVu-addiction.html).

Bawor M, Dennis BB, Bhalerao A, Plater C, Worster A, Varenbut M, et al. Sex dif-
ferences in outcomes of methadone maintenance treatment for opioid use dis-
order: a systematic review and meta-analysis. CMAJ Open 2015; 3(3): E344-51.

Trafton JA, Minkel J, Humphreys K. Determining effective methadone doses for
individual opioid-dependent patients. PLoS Med 2006; 3(3): e80.

Riggs DS, Rukstalis M, Volpicelli JR, Kalmanson D, Foa EB. Demographic and
social adjustment characteristics of patients with comorbid posttraumatic
stress disorder and alcohol dependence: potential pitfalls to PTSD treatment.
Addict Behav 2003; 28(9): 1717-30.

Spoormaker VI, Montgomery P. Disturbed sleep in post-traumatic stress dis-
order: secondary symptom or core feature? Sleep Med Rev 2008; 12(3): 169-84.

El-Solh AA. Management of nightmares in patients with posttraumatic stress
disorder: current perspectives. Nat Sci Sleep 2018; 10: 409-20.

Guina J, Rossetter SR, Derhodes BJ, Nahhas RW, Welton RS. Benzodiazepines
for PTSD: a systematic review and meta-analysis. J Psychiatr Pract 2015; 21
(4): 281-303.

Kumar N, Stowe ZN, Han X, Mancino MJ. Impact of early childhood trauma on
retention and phase advancement in an outpatient buprenorphine treatment
program. Am J Addict 2016; 25(7): 542-8.

Hien DA, Nunes E, Levin FR, Fraser D. Posttraumatic stress disorder and short-term
outcome in early methadone treatment. J Subst Abuse Treat 2000; 19(1): 31-7.

Himelhoch S, Weber E, Medoff D, Charlotte M, Clayton S, Wilson C, et al.
Posttraumatic stress disorder and one-year outcome in methadone mainten-
ance treatment. Am J Addict 2012; 21(6): 524-30.

Bohnert AS, ligen MA. Understanding links among opioid use, overdose, and
suicide. N Engl J Med 2019; 380(1): 71-9.

Mills KL, Teesson M, Ross J, Darke S. The impact of post-traumatic stress dis-
order on treatment outcomes for heroin dependence. Addiction 2007; 102
(3): 447-54.

Trafton JA, Minkel J, Humphreys K. Opioid substitution treatment reduces sub-
stance use equivalently in patients with and without posttraumatic stress dis-
order. J Stud Alcohol 2006; 67(2): 228-35.


https://orcid.org/0000-0001-7406-4056
https://orcid.org/0000-0002-5974-9361
mailto:samaanz@mcmaster.ca
https://doi.org/10.1192/bjo.2021.971
https://doi.org/10.1192/bjo.2021.971
https://www.nice.org.uk/guidance/ng116)
https://www.nice.org.uk/guidance/ng116)
http://www.novxsystems.com/patientVu-addiction.html
http://www.novxsystems.com/patientVu-addiction.html
http://www.novxsystems.com/patientVu-addiction.html
https://doi.org/10.1192/bjo.2021.971

Trauma and PTSD in opioid use disorder

32 Brown PJ, Stout RL. Six-month posttreatment outcomes of substance use disor- 35 Canadian Agency for Drugs and Technologies in Health (CADTH). Programs for

dered patients with and without comorbid PTSD. 13th Annual Meeting of the the Treatment of Opioid Addiction: An Environmental Scan. CADTH, 2020
International Society for Traumatic Stress Studies (Montreal, Quebec, Canada, (https://cadth.ca/programs-treatment-opioid-addiction-environmental-scan).
6-10 November, 1997). International Society for Traumatic Stress Studies, 1997. 36 Ontario Drug Policy Research Network (ODPRN). Ontario Prescription Opioid

33 Schumacher JA, Coffey SF, Stasiewicz PR. Symptom severity, alcohol craving, Tool. ODPRN, 2018 (https://odprn.ca/ontario-opioid-drug-observatory/ontario-
and age of trauma onset in childhood and adolescent trauma survivors with prescription-opioid-tool/).

comorbid alcohol dependence and posttraumatic stress disorder. Am J
Addict 2006, 15(6): 422-5.

34 Dam DV, Vedel E, Ehring T, Emmelkamp PMG. Psychological treatments for
concurrent posttraumatic stress disorder and substance use disorder: a sys- B OPEN
ONLINE ACCESS =

tematic review. Clin Psychol Rev 2012; 32(3): 202-14.

https://doi.org/10.1192/bjo.2021.971 Published online by Cambridge University Press


https://cadth.ca/programs-treatment-opioid-addiction-environmental-scan
https://odprn.ca/ontario-opioid-drug-observatory/ontario-prescription-opioid-tool/)
https://odprn.ca/ontario-opioid-drug-observatory/ontario-prescription-opioid-tool/)
https://odprn.ca/ontario-opioid-drug-observatory/ontario-prescription-opioid-tool/)
https://doi.org/10.1192/bjo.2021.971

	Trauma and post-traumatic stress disorder in patients treated for opioid use disorder: findings from a 12-month cohort study
	Method
	Statistical analyses

	Results
	Discussion
	Psychiatric medications
	Treatment outcomes
	Implications
	Strengths and limitations

	Data availability
	Supplementary material
	Acknowledgements
	Author contributions
	Funding
	Declaration of interest
	References


