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Abstract
Chronic pain is a condition that frequently affects patients and communities. There are several treatment
options available, including both pharmacological and non-pharmacological. Opioid prescriptions have
increased over the past few years, and long-term use of opioids leads to an increased risk of opioid misuse
and death due to overdose. This systematic review discusses the effective pain management options in
chronic non-cancer pain patients that may help prevent opioid use and misuse. We searched PubMed,
PubMed Central (PMC), Medical Literature Analysis and Retrieval System Online (MEDLINE),
Multidisciplinary Digital Publishing Institute (MDPI), and Google Scholar for relevant literature. The
different results were screened by the application of eligibility criteria, and 15 papers were finalized for
review. These papers discussed the different pain management options, physician guidelines, and efforts to
reduce opioid misuse, the importance of pill counting, and the involvement of multidisciplinary care teams
in pain management. However, most of these papers were reviews over a short duration. The effects of
emotions on chronic pain have been discussed along with the multidisciplinary pain rehabilitation
treatment options that have improved patients' overall function. The reviewed research demonstrated
positive outcomes of spinal cord stimulation in chronic low back pain, thereby reducing opioid use.
However, further research is needed to explore more treatment options for chronic pain that can adequately
reduce pain and prevent opioid use.
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Introduction And Background
The International Association for the Study of Pain (IASP) defines pain as “an emotional experience that is
unpleasant and that may be associated with tissue damage” and defines chronic pain as “pain continuing
beyond normal healing time for a tissue, which is expected to be three months” [1]. Greater pain severity is
correlated with poor patient outcomes, and patients’ physical and mental health is affected by chronic pain
[2]. There is a huge burden on individuals and communities due to chronic pain [3].

Chronic pain treatment has several interventions, including nerve blocks, surgeries, implantable drug
delivery systems, and nerve stimulators; however, the primary treatment for pain is oral analgesics, which
include acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs), and opioids [4]. The Centers for
Disease Control and Prevention (CDC) guideline’s first recommendations are that non-pharmacologic and
non-opioid pharmacologic therapy should be tried first and preferred for chronic pain [5]. A variety of
pharmacological and non-pharmacological interventions are used in the management of chronic pain;
however, most of these treatments have not been assessed in long-term studies, and there is a wide range in
patient presentation, course of illness, and response to treatment in chronic pain [6].

Increased opioid prescriptions have been associated with a tremendous rise in fatal opioid overdoses, with a
total of more than 16,000 deaths per year (CDC, 2015) [6]. The most extensively used analgesic medications
in the management of chronic non-cancer pain (CNCP) are opioids [7]. There is also growing evidence that
opioids have only limited effectiveness in the management of CNCP, and the increased availability of
prescription opioids has contributed to an increase in opioid addiction cases and overdose deaths [8].

Reviews have found reports of incomplete pain relief from existing treatments in patients with chronic pain,
and patients complain of a significant impact on their overall quality of life affecting their general activity,
mood, and enjoyment, as well as their ability to sleep, work, and walk [9,10]. Due to the increased
presentation of chronic pain in our society, and in order to manage these conditions, safe and effective
treatment options are needed [11].

In this systematic review, we aim to explore the options for the prevention of opioid misuse/abuse with
effective chronic pain management. We also aim to explore different strategies and pain management
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options that might be beneficial to reduce long-term opioid use.

Review
Methods
Our systematic review was conducted according to the Preferred Reporting Items for Systemic Reviews and
Meta-Analysis (PRISMA) 2020 guidelines [12].

Search Sources and Strategy

Electronic databases were utilized, including PubMed, PubMed Central (PMC), Medical Literature Analysis
and Retrieval System Online (MEDLINE), Multidisciplinary Digital Publishing Institute (MDPI), and Google
Scholar for relevant literature searches. The keywords used for search in different combinations were
Chronic pain, Pain management, Adverse effects of pain management, and Opioid misuse/abuse. Another
strategy was developed for the PubMed MeSH database: (((("Opioid-Related Disorders/complications"[Mesh]
OR "Opioid-Related Disorders/drug therapy"[Mesh] OR "Opioid-Related Disorders/rehabilitation"[Mesh] OR
"Opioid-Related Disorders/therapy"[Mesh])) AND "Opioid-Related Disorders"[Majr]) AND ("Chronic Pain"
[Mesh])) AND (("Pain Management/adverse effects"[Majr] OR "Pain Management/methods"[Majr])), along
with the mentioned keywords in PubMed. Table 1 shows the search strategy and the number of identified
papers. 

Keywords/search strategy
Databases
used

Number
of
results

(((( "Opioid-Related Disorders/complications"[Mesh] OR "Opioid-Related Disorders/drug therapy"[Mesh] OR
"Opioid-Related Disorders/rehabilitation"[Mesh] OR "Opioid-Related Disorders/therapy"[Mesh] )) AND "Opioid-
Related Disorders"[Majr]) AND ("Chronic Pain"[Mesh])) AND (( "Pain Management/adverse effects"[Majr] OR
"Pain Management/methods"[Majr]))

PubMed
MeSH
database

38

Prevention of opioid misuse/abuse with effective pain management in chronic pain PubMed 364

Prevention of opioid misuse/abuse with effective, timely outpatient pain management in patients with chronic pain
Google
Scholar

516

Opioid misuse/abuse MDPI  25

TABLE 1: Search strategies, keywords used, and number of papers identified.
MDPI: Multidisciplinary Digital Publishing Institute; MeSH: Medical Subject Headings

Inclusion and Exclusion Criteria

Full-text peer-reviewed articles in English from the past ten years and involving the adult population were
included. Grey literature and articles involving the pediatric population were excluded.

Selection Process

All shortlisted articles were transferred to EndNote (Clarivate Analytics, Philadelphia, Pennsylvania, USA),
and the duplicates were removed. Two independent authors (SS and SK) performed all the relevant
screening and searches per the PRISMA guidelines. Further evaluation of articles was done by reading the
full-text papers and applying the inclusion and exclusion criteria. Articles fulfilling the criteria were
qualified for the list.

Quality Assessment of the Studies

Quality assessment of qualified articles was done with various quality appraisal tools. All the co-authors of
this study did the quality check. The Assessment of Multiple Systematic Review (AMSTAR) tool was used for
systematic reviews [13]. In contrast, the narrative reviews were evaluated using the Scale for the Assessment
of Narrative Review (SANRA) checklist [14].

Data Collection Process

The first and second authors extracted the data separately with equal involvement of all the other co-
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authors assessing the primary outcomes and finalizing the data using the data extraction questionnaire.

Results
Study Identification and Selection

A total of 943 relevant articles were identified using the following databases: PubMed (364), PubMed Mesh
(38), Google Scholar (516), and MDPI (25). A total of 20 duplicates were removed before screening them in
detail. A total of 31 articles were shortlisted after reviewing the titles and retrieving full texts. The 31
shortlisted articles were assessed for eligibility, and the quality assessment was done by the relevant quality
assessment tools, resulting in 15 finalized articles for review. The PRISMA flowchart shows the selection
process (Figure 1).

FIGURE 1: PRISMA flowchart presenting the process of article
selection.
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses; MDPI: Multidisciplinary Digital
Publishing Institute; MeSH: Medical Subject Headings

Outcomes Measured

The primary outcomes assessed from the finalized research articles were the possible prevention of opioid
use and misuse, with effective pain management in patients diagnosed with chronic pain. The secondary
outcomes assessed were the benefits of using alternative pain management options, including the
involvement of multidisciplinary pain rehabilitation teams for chronic non-cancer pain patients. The
psychological context of chronic pain and the possible benefits of multidisciplinary pain rehabilitation were
observed.
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Study Characteristics

Fifteen papers were reviewed. Out of these finalized studies, 11 were reviews, three were systematic reviews,
and one was a narrative review. All patients involved had chronic non-cancer pain, including patients who
had undergone a surgical procedure. One of the studies focused on using spinal cord stimulation in
managing chronic low back pain, along with four studies focusing on the psychological context of pain, co-
occurring mental health conditions, involvement of physical therapists, and efficacy of pill counting during
chronic pain management. One of the studies focused on chronic post-surgical pain, and four focused on the
approach to pain, guidelines for physicians on initiating and maintaining opioid therapy, and practitioner
training.

Discussion
Chronic pain is a condition that affects physical well-being as well as emotional well-being, has mental
impacts on patients, and diminishes their quality of life [11]. Commonly used non-opioid treatments for
chronic pain are non-steroidal anti-inflammatory agents (NSAIDs) and acetaminophen, anticonvulsants,
antidepressants, topical therapies (topical analgesics like lidocaine), immunomodulators (disease-modifying
anti-rheumatic drugs (DMARDs)), muscle relaxants, cannabinoids, nerve blocks, spinal cord stimulation
(SCS), and opioids [11]. A combination therapy of acetaminophen or NSAIDs and small amounts of opioids is
a good opioid-sparing option. Fixed-dose combinations are available for use [15]. Pill counting also has
benefits in treating pain [16].

To reduce opioid use and misuse, professional societies recommend non-pharmacologic treatments when
suitable [11]. Movement-based therapies, integrative therapies, behavioral therapies, and procedures are the
non-pharmacologic interventions that can be used. The Agency for Healthcare Research and Quality (AHRQ)
systematically reviewed non-pharmacologic interventions and found multiple interventions for six common
chronic pain conditions [17]. There is some evidence for the short-term effectiveness of non-pharmacologic
and non-opioid therapy for chronic pain that also has less overdose risk [5]. Usually, opioid therapy is
initiated without a clear treatment plan, and renewal of prescription is done as patients complain of
persistent pain, leading to unintentionally prolonged opioid therapy [18]. Table 2 shows the 2017 Canadian
Guideline for Opioids for Chronic Non-cancer Pain [19].

Scenario Recommendations

1. Chronic non-cancer pain therapy for patients
Non-opioid pharmacotherapy and non-pharmacological
therapy in place of trial of opioids

2. Persistent pain with optimum non-opioid therapy, no substance use
disorder, no psychiatric disorder

Adding a trial of opioids suggested

3. Chronic non-cancer pain with active substance use disorder Recommendation against the use of opioids

4. Chronic non-cancer pain with an active psychiatric disorder, optimum
non-opioid therapy, persistent pain

Stabilizing psychiatric disorder before trial of opioids

5. Chronic non-cancer pain with substance use disorder, optimum non-
opioid therapy, and persistent pain

Continuing non-opioid therapy rather than a trial of opioids

6. Chronic non-cancer pain beginning long-term opioid therapy
Restrict the prescribed dose to less than 90 mg morphine
equivalents daily

7. Chronic non-cancer pain beginning long-term opioid therapy
Restricting the prescribed dose to less than 50 mg morphine
equivalents daily

8. Chronic non-cancer pain currently using opioids, with persistent pain
and adverse effects

Rotation to other opioids

9. Chronic non-cancer pain and currently using 90 mg morphine
equivalents of opioids/day

Taper opioids to the lowest effective dose and try to
discontinue rather than change

10. Chronic non-cancer pain using opioids and trouble with tapering Formal multidisciplinary program

TABLE 2: The 2017 Canadian Guideline for Opioids for Chronic Non-cancer Pain.
mg: milligram

Identifying the primary pain diagnosis allows the clinician to fully optimize evidence-supported non-opioid
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pharmacotherapy and non-pharmacological therapies before initiating opioids. Functioning and pain
assessment should be done prior to initiating opioid therapy, along with a mental health assessment to
identify potential problems that can increase the risk for opioid misuse [20].

Guidelines also emphasize physician-patient relationships that help in optimal clinical decision-making,
keeping in mind every patient’s unique needs and circumstances. The recommendations should not be used
as prescriptive standards of care [21]. The Pain, Enjoyment, and General Activity (PEG) scale is a tool to
assess average pain (i.e., pain interference with the enjoyment of life and pain interference with general
activity over the past week). This PEG can provide objective evidence to initiate a change in pain
management strategies [22]. We will be further discussing spinal cord stimulation as an alternate option for
chronic back pain and multidisciplinary pain rehabilitation in reducing the pain.

Spinal Cord Stimulation

A prospective, open-label clinical study of 10 kHz SCS for treating chronic back pain was undertaken at two
centers in the United Kingdom and Belgium in subjects whose back pain was more than or equal to five
centimeters on a 0-10 centimeters visual analog scale (VAS) and refractory to conventional treatment for
more than or equal to six months [23]. VAS is a tool to help a person rate the intensity of sensations like
pain. Eighty-three subjects were enrolled, including 67 with failed back surgery syndrome (FBSS). FBSS is a
condition that persists or appears after spine surgery. After the implantation, the mean subject pain scores
for back pain and leg pain decreased. Opioid use was reduced in 62% of the patients after the surgery with an
opioid elimination rate of 38% [24]. The 10 kHz SCS had positive effects on chronic pain, including low back
pain and neuropathic pain, which is often unresponsive to conventional medical treatments [11].
Retrospective reviews found back pain reductions in the range of 45-63%, as well as decreases in opioid
requirements [25,26,27]. Conventional SCS treatment has been shown to be associated with a reduction in
conventional opioid dose and stabilization of usage in two large retrospective studies [8,28].

Multidisciplinary Pain Rehabilitation

Opioid medications are commonly prescribed as part of a multimodal postoperative pain management
strategy [6]. Post-operative clinical pain guidelines suggest opioid medications should not be continued
beyond post-surgical pain or if pain persists beyond the expected period of time. There are no clear
guidelines regarding the appropriate timing for tapering opioid use postoperatively. Hence, as the pain and
functioning improve, the discharge education should include a plan for the reduction and discontinuation of
opioids [6]. There is not much evidence on ways to best taper opioids. Dose reduction done by 20-25% every
one to two days is sufficient to prevent withdrawal symptoms in patients using opioids for one to two weeks
according to the recommendations by experts [29].

The Transitional Pain Service (TPS) at Toronto General Hospital (TGH) addresses chronic post-surgical pain
(CPSP) in three stages. Managing patients preoperatively and postoperatively in the hospital, followed by
outpatient management for six months after surgery [30]. High-risk patients for CPSP are provided
comprehensive care by the multidisciplinary team of pain physicians, advanced practice nurses,
psychologists, and physiotherapists after early identification [30]. The goals of TPS are to provide
continuous support to preoperative and postoperative patients for pain management at increased risk of
developing CPSP, support to medically complex patients, and improve functioning for an improved quality
of life post-surgery [30].

The psychological context of chronic pain is explained by the connection between the patient’s emotional
state and chronic pain. Chronic pain perception is affected by emotions [31]. Psychological factors have an
impact on opioid use problems in patients with chronic pain, and evidence indicates that patients with
psychological issues are at risk of using opioids long-term and getting involved in opioid misuse behaviors
[32]. Certain studies indicate that dysfunctions in reward, appetitive, autonomic, and neurocognitive
systems may be involved [32].

Improvement in functioning is the goal of treatment through multidisciplinary treatment delivery (e.g.,
group-based cognitive behavioral therapy (CBT), physical therapy, and occupational therapy) that includes
psychologists, physicians, physical and occupational therapists, nurses, vocational specialists, and
pharmacists [33,34]. Significant improvement in pain intensity, functional disability, and sustained
employment was seen with multidisciplinary pain rehabilitation [33,35]. Figure 2 shows an example of a
multidisciplinary team.
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FIGURE 2: Multidisciplinary team.
The image was created by the author, Sana Sultana.

An inadequate low supply of opioid medication can be related to abusive patterns or insufficient coverage of
pain at a given dosage. More organized pill-counting methods can help physicians treat their patients safely
and most effectively, improving the patient’s quality of life. Opioid therapy should be frequently reviewed
when long-term pain control is required [12]. Prescription monitoring programs (PMPs) are linked to a
decrease in opioid prescription rates [36,37].

Physical therapy for patients with musculoskeletal pain has been associated with a reduction in risk for
initiating the use of opioid medication [38,39,40], but the role of physical therapy as part of a multi-modal
strategy to manage co-occurring pain and opioid misuse has not been investigated. However, physical
therapists can monitor patients while providing care to ensure that as a patient’s function and symptoms
improve, there is an associated decrease in opioid use if this outcome is envisioned [41,42].

We need more randomized clinical trials (RCTs) to achieve effective pain control for high-risk patients in
challenging situations. However, restrictive opioid consumption by using combination therapy may be
considered [43]. Pain should be reassessed frequently along with functional goals, and opioids should be
stopped in patients who are unresponsive [44]. Prior to starting a trial of opioid therapy, an open discussion
of pain relief, functional improvements, and potential adverse effects, including the risks of an accidental
overdose, death, and development of opioid use disorder, should be undertaken with a trial of non-opioid
treatment first [19].

Table 3 summarises the qualitative appraisal tools used for the included studies.
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Authors
Type of
the study

Purpose of the study
Qualitative
analysis

Nicol AL
et al. [3]

Narrative
review

Review the use of non-opioid analgesics for the most common non-cancer chronic pain conditions. SANRA

Barth KS
et al. [6]

Review Review of the current literature on physician guidelines, and practitioner training. SANRA

Page MG
et al. [7]

Systematic
review

Examine the relative frequency and risk factors for transitioning to long-term opioid therapy among
patients who have undergone a surgical procedure or experienced trauma.

AMSTAR

Volkow N
et al. [8]

Review
Overview of the contemporary problems associated with opioid management of CNCP and the
related public health issues of opioid diversion, overdose, and addiction.

SANRA

Al-Kaisy
A et al.
[11]

Review
Summarize the current landscape of evidence in the medical literature regarding the efficacy of 10
kHz SCS to both treat pain symptoms and reduce the number of conventional opioid analgesics
required by patients with chronic, non-cancer pain.

SANRA

Pergolizzi
JV et al.
[15]

Review
Evaluates a clinical conundrum for many practicing clinicians: these are the questions we have
asked ourselves in terms of how to manage pain in patients with substance use disorder or at high
risk for substance use disorder.

SANRA

Gill B et
al. [16]

Systematic
review

Analysis of the efficacy and practical application of pill counting during treatment of chronic pain
conditions.

AMSTAR

Hooten
WM. [20]

Review
Pragmatic approach to the clinical care of adults with chronic pain receiving long-term opioid
therapy.

SANRA

Debono
DJ et al.
[30]

Review
Address the unique aspects of prescribing opioids, and provide a list of take-home points regarding
the problem of chronic pain.

SANRA

Katz J et
al. [32]

Review
Briefly review the main risk factors for CPSP and then describe a novel multidisciplinary pain
program, the Transitional Pain Service (TPS), which has been developed and implemented over
the past year.

SANRA

Hooten
WM. [33]

Review

Objectives of this review were to provide a working definition of the pain matrix, which is a proposed
neural network responsible for the experience of chronic pain; summarize the prevalence of
commonly occurring mental health disorders in frequently encountered chronic pain conditions; and
identify behavioral and pharmacological treatments with efficacy for both chronic pain and mental
health disorders.

SANRA

Moride Y
et al. [36]

Systematic
review

Intervention to reduce or avoid opioid misuse, abuse, overdose, and diversion. AMSTAR

Martel
MO et al.
[41]

Review
Highlight the predominant role played by psychological factors in the occurrence of opioid misuse
and OUD in these patients.

SANRA

Magel J
et al. [42]

Review
Increase physical therapists’ knowledge and skills related to managing patients taking prescription
opioid medications for pain.

SANRA

Coffin PO
et al. [44]

Review Guidance for primary care clinicians on initiating, continuing, tapering opioid medication. SANRA

TABLE 3: Qualitative appraisal tools used for the studies included.
SCS: spinal cord stimulation; CNCP: chronic non-cancer pain; CPSP: chronic post-surgical pain; SANRA: Scale for the Assessment of Narrative Review;
AMSTAR: Assessment of Multiple Systematic Review; OUD: opioid use disorder

Limitations
While many studies focused on opioid use and misuse, the focus on adequately addressing the pain was not
extensively explored. The major limitation of our study is the inclusion of only reviews. Recommendations
on current pain guidelines are also created from observational trials [6]. The CDC states the long-term safety
of opioids is difficult to determine, as the RCTs of opioids for chronic pain lasted six weeks or less [11].
Further studies are needed to address adequate pain management options using non-pharmacological
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methods with multidisciplinary teams; this could lead to a decrease in overall opioid use and misuse.

Conclusions
This review was conducted to determine if adequate pain management would decrease opioid use and
prevent misuse. We discussed the different pain management methods in the paper, including the different
pharmacotherapy options, nerve blocks, and spinal cord stimulation. The ability of SCS to reduce pain and,
in turn, reduce opioid use is a positive outcome; this pain management can be used as an alternative
treatment option for chronic back pain. We also talk about multidisciplinary treatment with the involvement
of various departments (physician, pharmacy for pill counting, physical therapy, psychological care, etc.) in
managing pain; good outcomes were observed with improvement in function. It was also observed that
physical therapy reduced the initiation of opioid use. Primary care offices offering pain management should
be encouraged to start therapy as a team with the involvement of psychologists and physical therapists for
the best outcomes in chronic pain and to reduce opioid initiation, use, and misuse. This systematic review is
important to explore the use of other treatment options for chronic pain that can reduce opioid use. Most
studies were observational, which is a limitation of this paper, along with excluding the pediatric and
pregnant female population. More studies of randomized control trials for a longer duration should be
conducted to explore other treatment options for better pain management in patients with chronic pain.
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