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Abstract

BACKGROUND

The literature suggests that there is a high degree of co-occurrence between
chronic pain and posttraumatic stress disorder (PTSD). An association has been
found between PTSD and substance abuse. PTSD is a severe disorder that should
be taken into account when opioids are prescribed. It has been found that the
prevalence of opioid use disorder (OUD) in chronic pain patients is higher among
those with PTSD than those without this disorder.

AIM
To perform a systematic review on the association between PTSD, chronic non-
cancer pain (CNCP), and opioid intake (i.e., prescription, misuse, and abuse).

METHODS

We conducted a systematic review following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines. The Patient, Intervention,
Comparator, and Outcomes (PICOS) criteria were formulated a priori in the
protocol of the systematic review. A search was conducted of the PROSPERO
database. In March 2019, searches were also conducted of 5 other databases:
PubMed, MEDLINE, PsycINFO, Web of Science, and PILOTS. The Scottish
Intercollegiate Guidelines Network checklist for cohort studies was used to assess
the selected studies for their methodological quality and risk of bias. Each study
was evaluated according to its internal validity, participant sampling,
confounding variables, and the statistical analysis.

RESULTS

A total of 151 potentially eligible studies were identified of which 17 were
retained for analysis. Only 10 met the selection criteria. All the studies were
published between 2008 and 2018 and were conducted in the United States. The
eligible studies included a total of 1622785 unique participants. Of these, 196516
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had comorbid CNCP and PTSD and were consuming opiates. The participants
had a cross-study mean age of 35.2 years. The majority of participants were men
(81.6%). The most common chronic pain condition was musculoskeletal pain:
back pain (47.14% across studies; range: 16%-60.6%), arthritis and joint pain
(31.1%; range: 18%-67.5%), and neck pain (28.7%; range: 3.6%-63%). In total,
42.4% of the participants across studies had a diagnosis of PTSD (range: 4.7 %-
95%). In relation to opioid intake, we identified 2 different outcomes: opioid
prescription and OUD. All the studies reported evidence of a greater prevalence
of PTSD in CNCP patients who were receiving prescribed opioids and that PTSD
was associated with OUD in CNCP patients.

CONCLUSION

Opioid analgesic prescription as the treatment of choice for CNCP patients
should include screening for baseline PTSD to ensure that these drugs are safely
consumed.

Key words: Posttraumatic stress disorder; Chronic pain; Opioid prescription; Opioid
misuse; Opioid abuse
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Core tip: In the management of chronic pain, co-morbid posttraumatic stress disorder
(PTSD) plays a critical role in opioid misuse or abuse. The present systematic review
found that the study participants with comorbid PTSD and chronic non-cancer pain
received higher doses of opioids, received more than 1 type of opioid concurrently, and
were more likely to receive chronic opioids.
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INTRODUCTION

Chronic pain is a complex experience in which physical, emotional, cognitive, and
social factors play a key role!"”l. Thus, a multidisciplinary approach to treatment
should be taken. Nevertheless, in reality, treatment is almost always
pharmacological”l. Over the last 2 decades, there has been a dramatic increase in
prescribing opioid medications as a treatment strategy for patients with chronic non-
cancer pain (CNCP), which has led to a large number of patients receiving chronic
opioidsil. However, the effectiveness of chronic opioid therapy in CNCP patients
remains controversial®. It has been found that opioid misuse is common in these
patients!®l. Smith et al"! defined opioid misuse as the use of prescription opioids for
non-medical purposes. There is a high rate of inappropriate opioid prescription!l.
Thus, it is crucial to identify individuals at risk of developing opioid use disorders
(OUDs). Before starting opioid therapy, clinicians should identify any potential
opioid abuse risk factors!'"’l. Mental health problems have been considered to be risk
factors that may result in substance abuse over time!''l. Specifically, an association has
been found between posttraumatic stress disorder (PTSD) and substance abuse and
chronic pain conditions!""’l. PTSD is a severe disorder that should be taken into
account when opioids are prescribed.

PTSD, CNCP, and Opioid Medication Intake

As Lopez-Martinez et all'” reported, an association has been found between a history
of trauma exposure and an increased risk of substance use disorders. Furthermore,
individuals with a history of trauma engage in more adverse health practices than
those without such a history!“l. Thus, there are increased rates of substance use
disorders among PTSD patients!'>'"l. Otis et all'’ found that approximately 10% of the
patients who attended a pain care center also had PTSD, and that the rate of PTSD
was considerably higher when the onset of pain corresponded to a traumatic event.
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The literature suggests that there is a high degree of co-occurrence between chronic
pain and PTSD. It has also been suggested that the high comorbidity of these
disorders is due to either shared vulnerability or mutual maintenance!’”!. Thus,
Friedman!"®! hypothesized that PTSD patients may have endogenous opioid system
dysregulation resulting in lower pain thresholds and lower endogenous opioid levels.
In relation to this hypothesis, Phifer et al"”! suggested that PTSD and pain could share
a vulnerability pathway including the endogenous opioid neurotransmission systems.
According to the mutual-maintenance theory!”], PTSD and chronic pain may influence
each other and lead to an exacerbation of symptoms!*l. This reciprocal cycle may lead
to opioids being prescribed to control pain!'**!l.

Several studies have drawn attention to some of the benefits of opioid use in PTSD
patients with pain. For example, Bryant et al*’! found a significant association between
the level of self-reported pain and the severity of PTSD symptoms in adults with
trauma. These researchers suggested that opioid use had a significant protective effect
against PTSD symptoms in this population. Holbrook et al*! suggested that the use of
opioids to reduce pain intensity could contribute to lowering the risk of the
subsequent development of PTSD after severe injury. The results of these studies
could explain the high rates of prescription opioid use in PTSD patients*!l. For
example, Phifer ef all'! found that patients with a current diagnosis of PTSD were
significantly more likely to have used prescribed opioid analgesics for pain control
than those without this diagnosis.

However, it is noteworthy that CNCP patients with PTSD can be at risk of opioid
abusel'l. The prevalence of OUD in chronic pain patients has now been found to be
higher among PTSD patients than among those without PTSD!"**l. Hassan et all’!
suggested that PTSD increases the risk of developing OUD after exposure to opioid
painkillers.

Similar results have been found in the empirical literature on veterans with PTSD.
For example, several studies have found that this group has higher use rates of
prescription opioids®*?, higher use rates of health care services than veterans with
pain or PTSD symptoms alonel”", and a much higher risk of opioid misusel*’'.

Therefore, in the management of chronic pain, co-morbid PTSD plays a key role in
opioid misuse or abuse. Although patients with co-morbid PTSD are at increased risk
of substance abuse, it has been found that PTSD patients have higher rates of
prescription opioid usel®l. As Ecker and Hundtl"? suggested, if a CNCP patient has
PTSD, clinicians who decide to prescribe opioid analgesics should assess ongoing
symptoms and, when possible, attempt to provide integrated care.

Despite this body of empirical evidence, to the best of our knowledge there are no
published systematic reviews on the association between PTSD, CNCP, and opioid
intake (i.e., prescription, misuse, and abuse). Therefore, the aim of this study was to
systematically review this association and summarize the current body of scientific
knowledge.

MATERIALS AND METHODS

We conducted a systematic review of the literature. To ensure accuracy in the
formulation of the research questionst, the Patients, Intervention, Comparator, and
Outcomes(PICOS) criteria were formulated a priori in the protocol of the systematic
review. A search was conducted of the PROSPEROP!. PROSPERO is an international
database of prospectively registered systematic reviews of health-related topics. It
records and maintains the key features of current review protocols as a permanent
record. The present review followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines on quality standards for systematic
reviews!™.

Search strategy

In March 2019, an electronic search was conducted of 5 databases: PubMed,
MEDLINE, PsycINFO, Web of Science, and PILOTS. The search was limited to the
English and Spanish languages, peer-reviews, and human studies. To collect all
relevant articles, no limit was placed on the year of publication or publication status.
Boolean logic operators were used to combine search terms. Specifically, the search
included forms of the following terms: “chronic pain” AND “post-traumatic stress”
AND “opioid”.

Data screening and extraction

In order to be eligible for inclusion, the following criteria were applied: (1) The study
was quantitative; (2) The study only included adults (> 18 years); (3) The study
included participants with both PTSD and chronic pain; and (4) The study included
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patients receiving opioids for pain treatment. Articles were excluded if the study
sample reported: (1) Cancer or postoperative or experimental pain; (2) Severe mental
illness; and (3) The use of opioids for the treatment of addiction. We also excluded
reviews, intervention studies, editorials, and conference abstract.

The selection process was conducted by 2 researchers (the second and third authors
of this article). In a first step, each researcher independently examined the title and
abstract of the articles according to the eligibility criteria. Those that did not meet the
criteria were excluded. However, in case of doubt or disagreement between the
researchers, the study was included as potentially relevant. In a second step, the full
text of all potentially relevant studies was analyzed and disagreements over the issue
of inclusion or exclusion were discussed with the other authors. In a final step, the 2
researchers extracted relevant data from each of the selected articles, reached a
consensus on differences, and completed a table for publication.

Methodological quality and risk of bias
The Scottish Intercollegiate Guidelines Network checklist for cohort studies was used
to assess the selected studies for their methodological quality and risk of bias. Each
study was evaluated according to its internal validity, the participant sampling
method, confounding variables, and the type of statistical analysis. Internal validity
was assessed according to whether the study addressed an appropriate and clearly
focused question and whether the definitions of the variables (chronic pain, PTSD,
and opioid intake) were clearly established. The participant sampling method was
assessed according to whether: (1) The study groups were selected from the same
source population (i.e., they were comparable in all respects other than the factor
under investigation); (2) The methodology section indicated how many of the people
asked to take part did so; and (3) The study indicated the percentage of individuals or
clusters recruited that dropped out before the study was completed. Confounders
were assessed according to whether the main potential confounders in each study
were identified and taken into account in the design and analysis, and whether
confidence intervals were provided in the results section. Finally, an overall
assessment of each study was conducted and each was rated as having met “all or
most of the criteria”, “some of the criteria” or “few or none of the criteria”.

Two authors (the second and third authors of this article) independently analyzed
each article according to the foregoing criteria, compared their assessments, and
reached consensus. Based on this strategy, each study was rated as having “little or no

vou

risk of bias”, “moderate risk of bias”, or “high risk of bias”.

RESULTS

Identification of studies

Figure 1 shows the results of the study selection process according to the PRISMA
flow diagram for published studies. The research strategy used identified 151
potentially eligible studies (18 from PubMed, 23 from MEDLINE, 21 from PsycINFO,
81 from Web of Science, and 8 from PILOTS). Forty-five eligible studies were
excluded because they were duplicated across the 5 databases. Thus, a total of 106
articles were considered as potentially eligible on the basis of their title and the
information contained in the abstract. Of these, 89 were rejected because they did not
meet the selection criteria: (1) 11 studies included participants without chronic pain
(e.g., they had postoperative pain), or the authors did not provide specific information
on pain diagnosis; (2) 10 studies included chronic cancer pain patients; (3) 5 studies
stated that their participants had PTSD and mental illness (e.g., delirium); (4) 6 studies
used opioids (i.e., methadone or buprenorphine) as the treatment for abuse disorders;
(5) 36 studies did not concurrently analyse the 3 conditions (i.e., chronic pain, PTSD,
and opioids intake); (6) 13 studies were theoretical articles or systematic reviews of
chronic pain and/or PTSD; (7) 12 studies assessed a treatment for one of the
conditions; and (8) 8 studies were animal studies.

Finally, the authors read the full text of the 17 selected studies. Ten of these met the
selection criteria and were retained for analysis in this review (for more details, please
see Figure 1). The 10 studies were published between 2008 and 2018 and were
conducted in the United States.

Descriptive characteristics

Table 1 shows the main characteristics of the 10 studies that were retrieved, including
their objectives, sample size, average age, gender distribution, pain intensity
measures, PTSD, and opioid intake. Table 1 also shows the main results and
conclusions of each study. Seven studies used a retrospective cohort design, 1 was a
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Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram for study
selection™],

prospective cohort study!™], and 2 were cross-sectional studies!"*.

The 10 eligible studies included 1622785 unique participants. Sample sizes ranged
from 101 participantst™! to 1397946 participants™. In total, 196516 participants had
comorbid CNCP and PTSD and were consuming opiates. Five studies reported an age
range (18-70 years; mean 29.8-45.5 years). The cross-study mean age was 35.2 years.
The majority of participants were men (81.6% across studies; range: 56%-95%). The
majority of participants were of Caucasian origin (54.9% across studies; range: 21.6%-
87%) in all but one of the studies!”. The majority of the studies recruited the samples
from the veterans' health care system. The remaining studies recruited participants
from other health care sources (i.e., primary care centres, pain management clinics,
gynaecology clinics, trauma surgery inpatient services, emergency departments,
urgent care centres)”*! and from the noninstitutionalized civilian population’.

Risk of bias assessments

The 10 selected studies were assessed for their methodological quality in relation to
risk of bias. In total, 7 studies fulfilled all or most of the criteria (little risk of bias),
whereas 3 studies™ ! fulfilled some of the criteria (moderate risk of bias).

Regarding internal validity, all but 1 study” clearly defined CNCP, and only 4
studies specified the diagnosis”*’l. All studies clearly defined the presence of PTSD.
Although the studies used different measures to assess CNCP and PTSD, all of these
measures were validated assessment tools or were well-known international
classifications of diseases (e.g., International Classification of Diseases, Ninth
Revision). However, 1 study™! did not include a separate category for PTSD; instead,
this diagnosis was aggregated with other mental health conditions (including alcohol
and non-alcohol drug use disorders), thus affecting the results. Given that PTSD has
high co-morbidity with other disorders, such as mood, anxiety, and substance use
disorders, these variables should be considered as potential confounders. In fact, all
the 10 studies controlled for both categories of disorders in their design and analyses.
In addition, substance abuse disorder is a confounding variable of particular
relevance when considering opioid intake as the outcome variable and must be
controlled for in the analyses. All 10 studies fulfilled this aspect.

Regarding opioid classes, 3 studies provided a list of specific opioids!****1, 2
studies">*! used a standard formula to calculate morphine equivalents to compare
opioid doses across classes, and 3 studies!*”***! specified opioid replacement therapy
for OUD (i.e., methadone and buprenorphine) as an exclusion criterion. With regard
to opioid intake, 7 studies defined opioid prescription as the outcome variable. Three
of these studies!*****!! converted daily opioid dose into average daily morphine
equivalents in milligrams (ME/d) and used established conversion factors to identify
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opioid overdose. One of these studies!"” assessed opioid abuse or dependence, which
were defined according to the DSM-5 criteria for prescription opiate use disorder.
Liebschutz et alP"! used prescription drug use disorder (PDUD) as the criterion for
abuse and also took into account the social, physical, or legal consequences of PDUD.
The criteria for dependence also included compulsive use, health consequences, and
physical dependence. Of note, this study not only included opioids in PDUD but also
sedative drugs. Only 1 study"™ used a screening tool to determine the propensity for
prescription opioid abuse. Trevino et al’*! only compared those who were taking
opioids to those who were not taking them. These differences in the definition of
outcome may affect the interpretation of the results and become a risk of bias.

The majority of the study samples were selected from the same source population
and were comparable in all respects other than the factor under investigation.
However, Wilsey et al’! selected patients presenting to the emergency department
seeking opioid refills for chronic pain instead of randomly selecting the sample from
the target population. In the study by Trevino et al’! the sample was small and only
included participants from a single level-1 trauma centre.

All but 2 studies!™*” statistically controlled for demographic characteristics such as
age and sex. Three studies also controlled for race/ethnicityt**”*!1. Of these, 2 also
controlled for educational level®*1 and 2 also controlled for marital status!**l.

The only study that used a self-report tool to assess PTSDI*! failed to describe the
psychometric properties of the scale. Furthermore, studies that use self-reports may
be at risk of potential bias compared to studies that use databases in which PTSD is
diagnosed by clinical interviews based on DSM diagnostic criteria.

The recommended dropout rate of 20% was only exceeded in 1 study, which
applied dropout analysis®!. When appropriate, confidence intervals were provided by
all but 1 study!!. To some degree all studies included the risk of confounding in the
study design and discussed this issue in the appropriate sections. However, several
studies were retrospective cohort studies using health records that had already been
collected, which would have introduced some bias!*’l. Thus, it could have been the
case that many different healthcare professionals would have been involved in patient
care, and so the measurement of risk factors and outcome(s) using such databases
would probably be less accurate and consistent than that achieved with a prospective
cohort study design. In addition, some of the studies had long follow-up times, which
makes it difficult to ensure that outcomes were consistently measured or used the
same criteria. Furthermore, long follow-up times entail the possibility of changes over
time in the association between some risk factors and outcomes or conditions.

Synthesis of results on the association between CNCP, PTSD, and opioids intake
Most of the studies investigated variables associated with the prescription of opioids
in CNCP. The majority of these variables were psychological. However, 2 studies”"*!
specifically examined prescribed OUD and only 1! assessed OUD with or without a
prescription.

Musculoskeletal pain was the most common chronic pain condition in the
participants: back pain (47.14% across studies; range: 16%-60.6%), arthritis and joint
pain (31.1% across studies; range: 18%-67.5%), and neck pain (28.7% across studies,
range: 3.6%-63%). Several studies***!l defined chronic pain according to the list of
codes provided in the International Statistical Classification of Diseases and Related
Health Problems 9* revision (ICD-9) and 1 study™” used the 10* revision (ICD-10).
Some of the studies””*"*l measured pain intensity, pain interference, and pain
disability using self-reports, such as the Numerical Rating Scale(NRS), the Graded
Chronic Pain Scale(GCPS)], and the Brief Pain Inventory Short Form (BPI-SF)1.

In total, 42.4% of the participants across studies had a diagnosis of PTSD (range:
4.7%-95%). The majority of studies used the ICD-9 to define PTSD. However, 1
study™ used the Structured Clinical Interview for DSM-IV Axis I Disorders, 1 study™
used the Composite International Diagnostic Interview 2.1 (CIDI 2.1), and 1 study
used the PTSD Checklist - Civilian Version(PCL-C). It must be highlighted that only 2
studiest*’] specifically investigated comorbid PTSD and chronic pain, whereas the
other studies investigated a variety of psychological disorders including PTSD.

In relation to opioid intake, 2 different outcome variables were identified: opioid
prescriptions and OUD. Opioid prescriptions were generally assessed according to
the medical prescription-dispensing pattern, although this pattern was defined in
different ways, such as total number of prescription days!*'*****’l and pharmacy
records of opioid prescriptionst*Il. One study?” only indicated whether or not
patients consumed prescribed opioids. Two studies used diagnostic interviews, such
as the Alcohol Use Disorder and Associated Disabilities Interview Schedule, 5t
edition (AUDADIS-5)[*1 and the CIDI V.2.1F to determine OUD, whereas Wilsey et
alt*l used the Screener and Opioid Assessment for Patients with Pain (SOAPP) to
determine the propensity for prescribed opioid abuse.
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All the studies reported evidence of a greater prevalence of PTSD in CNCP patients
who had been prescribed opioids. Outcalt et all*’! found higher adjusted rates of opioid
medication prescriptions in a CNCP plus PTSD group than in a CNCP-only and a
PTSD-only group [means (SD) were 1.47 (0.8), 0.92 (0.51), and 0.17 (0.10), P < 0.0001,
respectively). Likewise, Seal et al*! found that after controlling for sex, race/ethnicity,
and military rank, the likelihood of being prescribed opioids was significantly higher
in veterans with PTSD than in veterans with or without a mental health diagnosis
other than PTSD [odds ratio (OR) 2.74 and 4.65, P < 0.001, respectively). Those with
PTSD who had been prescribed opioids were significantly more likely to be in the
highest quintile by dose (22.7% vs 15.9%; adjusted RR, 1.42; 95%ClI: 1.31-1.54), receive
more than 1 type of opioid concurrently (19.8% vs 10.7%; adjusted RR, 1.87; 95%CI:
1.70-2.06), receive sedative hypnotics concurrently (40.7% vs 7.6%; adjusted RR, 5.46;
95%CI: 4.91-6.07), and obtain early opioid refills (33.8% vs 20.4%; adjusted RR, 1.64;
95%CI: 1.53-1.75). Opioids were more likely to be prescribed to veterans with
comorbid PTSD and a drug use disorder than to veterans with no mental health
disorders (33.5% vs 6.5%; adjusted RR, 4.19; 95%CI: 3.84-4.57).

Seal et al*’! found that, after controlling for numerous variables such as
antidepressant medication use, alcohol and non-alcohol drug disorders, and self-
informed pain disability, a diagnosis of PTSD was significantly associated with opioid
therapy, and particularly with a long-term therapy (adjusted RR, 2.32; 95%ClI:
2.05-2.63). Similarly, Macey et alt*’! found that the proportion of users with PTSD who
had been prescribed opioids short- and long-term was higher than those with major
depressive disorder and those with nicotine use disorder. After adjusting for age, sex,
and pain scores, a diagnosis of PTSD (OR = 1.42, 95%CI: 1.04-1.96) was associated
with an increased likelihood of being prescribed opioids. Likewise, Hudson et al*’!
found that the likelihood of receiving opioids chronically (OR, 1.22, P < 0.0001) was
higher in veterans with a diagnosis of PTSD than in those with a diagnosis of major
depressive or tobacco use disorders.

The only study!* that investigated a group of psychological disorders (i.e., major
depression disorder, substance abuse disorder, and PTSD) found that veterans with
these diagnoses had higher log (ME/d) opioid doses (adjusted mean difference: 0.038,
0.057, 0.063; P < 0.0001) than those without such diagnoses. They also had greater
odds of high-dose prescribing (adjusted OR, 1.31; 1.36; 1.32; P = 0.008, 0.001, 0.002 for
PTSD, major depression disorder, and substance abuse disorder, respectively).

Trevino et all™ found that the combination of pain interference, depression, anxiety,
and PTSD (among other variables) statistically differentiated participants using
opioids from those not using opioids [F (6,68) = 2.7, P = 0.02; Wilks” lambda = 0.81;
partial eta squared = 0.2 using a Bonferroni adjusted level of 0.007]. PTSD scores were
higher in the opioid use group than in the non-opioid use group [44 (3.6), 32 (2.7), P <
0.0001, mean (SD), respectively].

The studies that investigated OUD**! found that PTSD was associated with OUD
in CNCP patients. Liebschutz et all’”! found that a PDUD group had a higher
percentage of participants with current PTSD (31%) and that PTSD was
independently and significantly associated with PDUD (OR = 1.93, 95%CI: 1.09-3.43).
Bilevicius et all*"! found a significant association between having a chronic pain
condition, PTSD, or a comorbid PTSD/chronic pain condition and OUD across
musculoskeletal pain, digestive pain, and nerve pain conditions in an unadjusted
model. After controlling for sociodemographic characteristics and mental health
conditions, PTSD was associated with OUD in the digestive pain condition [adjusted
OR (AOR1): 1.8, 95%ClI: 1.23-2.76]. Digestive pain conditions alone and comorbid
PTSD/digestive pain conditions were not significantly associated with OUD in the
most stringent model. However, musculoskeletal pain and nerve pain conditions
were significantly associated with OUD in the comorbid PTSD/chronic pain
condition, with the largest effect sizes in the comorbid PTSD/chronic musculoskeletal
pain condition group (musculoskeletal pain + PTSD: AOR1: 4.2, 95%CI: 2.54-7.12;
nerve pain + PTSD: AOR1: 3.1, 95%CI: 1.93-5.10). However, Wilsey et al*! found that
PTSD did not significantly predict the propensity for prescribed opioid abuse as
measured with the SOAPP (p=1.2,SE=1.4, P = 0.39).

DISCUSSION

This systematic review of the literature on the association between PTSD, CNCP, and
opioid intake (i.e., prescription, misuse, and abuse) identified 10 studies with
acceptable methodological quality and risk of bias.

A synthesis of the results showed that the prevalence of PTSD was higher in CNCP
patients who had been prescribed opioids than in CNCP patients without opioid
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prescriptions. Comorbidity between CNCP conditions (in particular, chronic
musculoskeletal pain conditions) and psychiatric conditions (e.g., PTSD) has been well
documented in military samples!**] and in civilian samples across several
countries!”’l. Our systematic review suggests that participants with comorbid PTSD
and CNCP receive higher doses of opioids, receive more than 1 type of opioid
concurrently, and are more likely to be receiving opioids chronically. The results
suggest that PTSD is associated with OUD in CNCP patients. It should be noted that
these results derive from studies using samples of veterans.

Previous results have demonstrated that a diagnosis of OUD is more common
among veterans than among non-veterans. In fact, 1 study found a striking increase in
the percentage of a diagnosis of OUD among veterans receiving opioids (37% relative
increase)l™. However, the studies reviewed that included civilian samples also
suggest that participants with both PTSD and CNCPF**”*1 are more frequently
prescribed opioids and have increased rates of OUD. The only exception was the
study by Wilsey et al*], which was also the only study that assessed the propensity to
abuse using a self-report measure (i.e., SOAPP). However, the European Pain
Federation (EFIC)P! has recently recommended the use of this instrument, among
others, in its revised form (i.e., SOAPP-R) to assess chronic pain patients at risk of
drug abuse when initiating opioid therapy.

It has been found that a diagnosis of PTSD significantly increases the odds of
having an OUD diagnosis and that baseline PTSD increases the risk of developing
OUD after exposure to opioid analgesics in different populations!”. There are several
explanations for the increased risk of substance abuse among PTSD patients. These
explanations refer to either biological aspects or to psychological aspects.

On the one hand, an association has been found between abnormalities in the
endogenous opioid system and PTSDF*2. It has also been hypothesized that these
abnormalities would manifest in lower pain thresholds and lower endogenous opioid
levels!'l. It is well-established that stress plays a critical variable in drug abuse
vulnerability. Exposure to trauma and stress causes corticotropin-releasing hormone
to trigger the hypothalamic pituitary adrenal axis and acts centrally to mediate fear-
related behaviours, thereby triggering other neurochemical responses to stress such as
the noradrenergic system via the brainstem locus coeruleus™!. Moreover, it has been
found that noradrenergic overstimulation in individuals with PTSD may also increase
their predisposition to illicit drug use for self-medication, especially for substances
with sedative properties, such as alcohol, opioids, and benzodiazepinesl*". It has been
recently demonstrated in a rodent model®" that abnormal dopamine signals in the
prefrontal cortex may underlie the ability of traumatic memories to predispose
individuals to addiction by increasing their sensitivity to the rewarding effects of
drugs such as opioids.

On the other hand, PTSD is characterized by avoidance of thoughts associated with
the trauma as well as by increased arousal. Chronic arousal results in elevated
physiologic responses, such as hypervigilance and an exaggerated startle response,
leading to discomfort that many PTSD patients attempt to control by the use of drugs
(e.g., opioids)P!L. Phifer et all'! suggested that individuals with high-avoidance PTSD
symptoms were more likely to seek opiates as a means to avoid thoughts pertaining to
traumatic events. The opioid susceptibility model suggests that problematic opioid
use emerges from an effort to medicate intolerable affect states and symptoms of
stress™. Some results suggest that the use of opioids during acute trauma care could
reduce the risk of the subsequent development of PTSD. In particular, it has been
found that the use of morphine was associated with a significantly reduced risk of
PTSD development in injured military personnel?”. Similarly, some researchers have
hypothesized that the beta-adrenergic mechanism activated by opiate intake could
interfere with or prevent memory consolidationl”.

There is further evidence that the use of opiates for pain relief as part of trauma
care has a protective effect against the subsequent development of PTSD. Thus, it has
been suggested”! that chronic pain patients who are using opioids do so to self-
medicate to avoid experiencing PTSD symptoms. Of note, it has been suggested that
PTSD and pain could share vulnerability pathways including the endogenous opioid
neurotransmission systems!'’. For example, a significant and strong association has
been found between self-reported pain levels within 48 hours after severe injury and a
subsequent risk of PTSDF®l. A significant association has also been found between
post-injury pain and an increased risk of PTSD 1 year after hospitalization among
severely injured patients!. Sharp and Harvey’s Mutual Maintenance Modell*"!
suggests that PTSD and chronic pain are mutually maintaining, and that they may be
involved in the escalation of symptoms. According to this model, certain aspects of
the 2 conditions feed into each another, hence maintaining both conditions and
escalating the levels of disability and distress.

The results of the present review suggested that there is high co-occurrence
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between PTSD, CNCP, and other psychological disorders such as depression, anxiety,
and substance abuse. It is noteworthy that problems associated with opioid use have
highlighted the serious unmet need for improved recognition and treatment of
common mental health problems in patients with CNCP. Moreover, consistent
screening practices and coordinated treatment have not been routine in the treatment
of comorbid CNCP and psychological disorders such as PTSDU"’L. In this regard, the
recent EFIC position paper for primary care physicians and other non-specialist
healthcare professionals in Europel’l has provided a practical step-by-step guide to
the clinical processes and considerations involved in initiating analgesic therapy with
opioids. This position paper emphasised that patient suitability for opioid treatment
should be assessed prior to initiating therapy. It also suggested that this assessment
should address psychosocial issues such as mood, psychiatric morbidities, and
addiction risk (including previous opioid use, if any).

It is also noteworthy that 6 of the reviewed studies reported the combined use of
opioids and benzodiazepines. The prescription of benzodiazepines is justified by the
aforementioned comorbidity between CNCP and certain mental health problem:s.
However, the International Association for the Study of Pain stated that opioid
analgesics should be used with caution when combined with benzodiazepines!*'l.
Likewise, the aforementioned EFIC position paperl® warned that caution is required
when prescribing opioids in patients using other centrally acting drugs, and that the
co-prescription of opioids and benzodiazepines should be avoided whenever
possible.

The conclusions of this review should be considered in the light of several
limitations. Firstly, although the majority of studies considered opioid prescription as
the outcome variable, 3 studies used opioid abuse (with or without prescription) as
the outcome variable. This aspect limits comparability between the studies and the
conclusions that may be drawn from this review. Secondly, caution is warranted in
interpreting the results given that the studies differ in the nature and size of the
samples, the methods used for assessing PTSD, the DSM criteria employed (DSM-IV
or DSM-5), and the spectrum of other psychological disorders considered. Thirdly, in
this respect, it should be noted that most of the reviewed studies used samples in
which there was a predominance of men. The difference in pain experience between
genders is well-documented in the literature, and there is consensus that both sexes
should be included in medication trials in greater numbers to detect gender effectsl®’l.
Empirical evidence suggests that the risk of opioid abuse is greater among women
than among men*! and that women are more likely to be treated with opioids, to use
prescription opioids for longer periods, and to be prescribed higher doses!®.
Furthermore, the prevalence of PTSD, anxiety, and depression is higher among
women than among men!®l. Fourthly, 2 studies included samples of patients with
chronic pain due to a traumatic injury. In such patients, the onset of PTSD and chronic
pain may coincide temporally. This aspect could lead to differences in prescriptions
between these patients and patients whose diagnosis of PTSD was prior to the pain
condition. Fifthly, several of the reviewed studies collected their data from
administrative databases, and so no information was provided on the effectiveness of
these opioid therapies or why some patients were ultimately prescribed opioids.
Finally, half of the studies included in the review were conducted with samples from
United States veterans, which limits the generalizability of the results to other
populations of people with CNCP and comorbid PTSD.

Despite these limitations, it can be concluded that patients with CNCP should be
screened for existing baseline PTSD to ensure that they can safely consume opioid
analgesics when these drugs are prescribed as the treatment of choice.

ARTICLE HIGHLIGHTS

Research background

The prescription of opioid drugs as a treatment strategy for patients with chronic pain unrelated
to cancer has increased considerably. However, the effectiveness of this drug treatment has not
been fully demonstrated and opioid misuse is common in these patients. In addition, substance
abuse has been shown to be common in people with mental health problems. These include post-
traumatic stress disorder. Additionally, it has been detected that patients with posttraumatic
stress have higher rates of opioid prescriptions. Since this disorder has a high co-morbidity with
chronic pain, chronic non-cancer pain (CNCP) patients with posttraumatic stress disorder
(PTSD) can be at risk due to the wrong use of opioid.

Research motivation

The identification of individuals in danger of developing opioid use disorder (OUD) is certainly
relevant in the field of medical intervention for patients with CNCP. Despite this, there are no
published systematic reviews on the association between posttraumatic stress, chronic pain of
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benign origin, and opioid intake (i.e., prescription, misuse, and abuse).

Research objectives
A systematic review was accomplished in order to offer a comprehensive overview on currently
available data regarding opioid intake in CNCP patients with comorbid PTSD.

Research methods

We organized a systematic review according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses 2009 Checklist. The Patients, Intervention, Comparator, and
Outcomes(PICOS) criteria were formulated a priori in the protocol of the systematic review. A
search was conducted of the PROSPERO database. PubMed, MEDLINE, PsycINFO, Web of
Science, and PILOTS was extensively investigated in March 2019 for any papers reporting the
following terms: chronic pain, post-traumatic stress AND opioid. The search was limited to
English and Spanish languages, peer-reviews, and human studies. No time limits were applied.
Duplicate articles were removed. Remainder were screened out reading titles and abstracts.
Manuscripts were assessed in full text if the study was quantitative, only included adults (> 18
years) and participants with both CNCP and posttraumatic stress receiving opioids for pain
treatment. Selected studies were also assessed for methodological quality using the Scottish
Intercollegiate Guidelines Network checklist for cohort studies. Given the nature of the studies,
we decided not to meta-analyze data. To the best of our knowledge, this is the first systematic
review on the topic.

Research results

In the preliminary search, 151 articles were identified. After duplicate were removed (1 = 45), a
pool of 106 manuscripts were remained for further evaluation. Reviewing articles by title and
abstract, 86 were rejected because they did not meet the selection criteria and 10 were retained
for analysis. The 10 eligible studies included 1622785 unique participants. In total, 196516
participants had comorbid CNCP and a PTSD, and were consuming opiates. The cross-study
mean age was 35.2 years. The majority of participants were men of Caucasian origin, recruited
from the veterans' health care system. Musculoskeletal pain was the most common chronic pain
condition in the participants. In total, 42.4% of the participants across studies had a diagnosis of
PTSD. All the studies reported evidence of a greater prevalence of this disorder in those patients
who had been prescribed opioids. Regarding to opioid intake, 2 different outcome variables were
identified across studies: opioid prescriptions and OUD. Opioid prescriptions were generally
assessed according to the medical prescription-dispensing pattern, although this pattern was
defined in different ways, such as total number of prescription days and pharmacy records of
opioid prescriptions. The studies that investigated OUD shown that this disorder was associated
with a diagnosis of posttraumatic stress in CNCP patients.

Research conclusions

Our systematic review shows that participants with comorbid posttraumatic stress and CNCP
obtain higher doses of opioids, receive more than 1 type of opioid concurrently, and are more
likely to be receiving opioids chronically. Furthermore, the findings suggest that PTSD is
associated with OUD in CNCP patients. In addition, the results of this review show that there is
high co-occurrence between CNCP, PTSD, and other psychological disorders such as depression,
anxiety, and substance abuse. The choice of opioid treatment for CNCP patients should include
screening for baseline PTSD, particularly when combined with benzodiazepines.

Research perspectives

Overall results of this systematic review are encouraging, but there is a lack of civilian
population studies and also with female participants. Likewise, there are differences between the
studies included in this review relating to the nature, the size of the samples and the criteria
employed for assessing PTSD. More research is therefore needed in this area.
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