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Background: Acute low back pain (ALBP) is a common clinical complaint that can last
anywhere from 24 hours to 12 weeks. In recent years, there has been an opioid epidemic
which is linked to the increased availability of prescription opioids. Though guidelines
recommend that in the treatment of ALBP, opioids should be used when other treatments
fail, we have seen an increase in opioid prescriptions for ALBP. With this crisis, it is important
to examine if there are any adverse outcomes associated with prescribing opioids for ALBP.
Objective: We aim to review the published literature to examine the adverse outcomes
associated with opioid use for ALBP.
Study Design: We performed a systematic review with meta-analysis in accordance
with our published protocol and PRISMA guidelines.
Setting: The review was conducted at McMaster University.
Methods: Various electronic databases for articles published from inception to September
30, 2017, inclusive. Both randomized clinical trials and observational studies on the impact
of opioid use in ALBP in the adult population were included. Eight pairs of independent
reviewers performed screening, data extraction, and assessment of methodological
quality. The identified articles were assessed for risk of bias using sensitivity analysis. Trials
with comparative outcomes were reported in a meta-analysis using a fixed effects model.
Results: A total of 13,889 studies were initially screened for the review and a total of
4 studies were included in the full review, of which 2 studies were meta-analyzed. Our
results showed that prescribing opioids for ALBP was significantly associated with longterm continued opioid use (1.57, 95% CI, 1.06-2.33). There was no significant association
found between unemployment duration and prescribing opioids for ALBP (3.54, 95% CI,
-7.57 to 14.66).
Limitations: Due to the limited number of studies that considered unemployment,
only an unpooled analysis was conducted. Among the included studies there was both
statistical and clinical heterogeneity due to differences in methodology, study design, risk
of selection or performance bias. Most of the studies had an unclear or high risk of bias
and poorly defined side effects.
Conclusions: Due to the lack of literature examining long-term adverse outcomes
associated with prescribing opioids for ALBP, no definitive conclusions can be made.
However, with the literature available, there does seem to be risk associated with
prescribing opioids for ALBP so there is a great need to conduct further investigations
examining these adverse outcomes for ALBP patients.
Key words: Acute low back pain, opioids, prescriptions, low back pain, long-term use,
opioid use disorder
Pain Physician 2019: 22:119-138

www.painphysicianjournal.com

Pain Physician: March/April 2019: 22:119-138

I

n general, low back pain causes discomfort and pain
to a wide number of people each year (1,2) and has
become an extremely common clinical complaint (3).
Acute low back pain (ALBP) is a major cause of disability
and is described as pain in the inferior gluteal and
costal margin (3-5). This pain typically lasts between 24
hours and 12 weeks (5). Even though a large proportion
of ALBP patients recover within 14 days, recurrent pain
is experienced by about 70% of ALBP patients within
one year of onset (6,7). Additionally, a previous study
reported that 85% of all acute back pain is nonspecific
and hence, it cannot be ascribed to a definite cause (8).
However, research has shown that some of the main
causes include trauma, malignancy or bone metastasis,
infective cases like an abscess and osteomyelitis, and
inflammatory conditions like HLA-B27 arthritis (9-11).
ALBP remains a leading cause of disability as well as a
major public health problem (12).
The use of non-opioid therapy is the main recommendation for the management of ALBP. The current
framework given by the American College of Physicians,
as well as the American Pain Society and the European
guidelines for managing low back pain in primary care,
recommend the use and application of non-opioid
therapies like nonsteroidal anti-inflammatory drugs as
the initial line of treatment for low back pain (5,10,13).
The guidelines further propose that opioids need to be
used for ALBP only in severe cases, particularly when
other forms of medications and treatments are deemed
ineffective (5,10). Opioid prescriptions for ALBP have
greatly increased, though their effectiveness is yet to
be supported by evidence (14). Moreover, research has
indicated that work loss linked with back pain is more
likely for people who have taken opioids compared to
those who have not (15).
Deyo et al (16) found that over 2% of US adults
reported regular prescription and use of opioids, and
more than half of these have low back pain. The research suggests that many of the patients who use prescribed opioids have persistently high levels of low back
pain. It has been suggested that despite uncertainties
about their long-term safety and efficacy for ALBP, the
use of prescription opioids for ALBP has risen rapidly in
parallel with the opioid crisis (17).
In Canada, opioid misuse through physician prescription is rampant (18). The Canadian Center on
Substance Abuse (CCSA) in 2013 devised a prevention
strategy that involved education of the public, patients,
and physicians (19). It also devised an evidence-based
policy recommendation to avoid the harm of addiction
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and improve prescription practices. Despite the CCSA’s
efforts, the use of opioids is still high in some parts of
Canada. In Ontario, mortality due to prescribed opioid
use has increased (20). Opioid use disorder has also led
to societal problems like criminality and increased disease infection rates (18,21,22). A recent investigation
by Bawor et al found that more than half of the women
as well as a third of the men diagnosed with opioid use
disorder were first introduced to opioids through a
legitimate prescription (23). There remains a gap in the
literature investigating the incidence of abuse, misuse,
or dependence (opioid use disorder) after being prescribed opioids for ALBP (24).
Evidence for long-term misuse of opioids, as well
as other adverse outcomes following prescription of
opioids for ALBP, have not been examined systematically. This lack of research makes it difficult for clinicians
to make informed treatment-related decisions, and for
patients to make informed decisions regarding their
own treatment. This review will make a critical and
significant contribution to the practice of prescribing
and use of opioids for ALBP management –a common
debilitating condition experienced by many people.

Objectives
The objective of this review was to conduct a systematic review and meta-analysis of the literature investigating adverse outcomes associated with prescribing
opioids for ALBP. Adverse outcomes of interest included
prescription abuse, misuse, continued long-term use, development of opioid use disorder, unemployment, social
adversity, marital discord, criminal activity, and mortality.

Methods
Protocol and Registration
This systematic review was conducted to investigate adverse outcomes associated with prescription
opioid use for adult ALBP patients. The Preferred Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) guidelines were followed (25). The protocol
for this systematic review has been published previously
and registered with PROSPERO (registration number
CRD42016033090) (26).

Eligibility Criteria
We included studies reporting on patients 18 years
or older, gender, and ethnicity. Patients with a primary
diagnosis of ALBP (as defined by reporting low back pain
of ≤ 12 weeks without a clear and specific attributable
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cause) (4) in any setting were included. Inclusion criteria
for participation were those studies describing prescription opioids for ALBP and reporting on the duration of
use, follow-up, incident misuse, social adversity, side
effects, and mortality. Eligible study designs included
randomized controlled trials (RCTs), observational studies (including cohort and cross-sectional designs), pilot
or feasibility studies (powered), and other trial designs
(e.g., cross-over and cluster RCTs).

Table 1. Example of search strategy.

Information Sources and Search Strategy
The following electronic databases were searched
from inception to September 30, 2017 with no language
limitations: PubMed, EMBASE, PsycINFO, CINAHL, and
Web of Science. In addition, we searched trial databases
of the National Institutes for Health Clinical Trials Registry, Cochrane Trials Registry, and the World Health Organization International Clinical Trials Registry Platform
(WHO ICTRP). We also conducted a manual search of
reference lists from identified studies, relevant articles,
and systematic reviews; key journals; as well as grey literature. Search terms were related to ALBP, prescription
opioids, and MeSH terms (Table 1, Appendix 1). Study
authors were contacted when outcome data were insufficient for analysis.

Study Selection
Eight pairs of reviewers independently performed
the initial and subsequent screenings and data extraction of the articles according to the set of inclusion
and exclusion criteria. When there was disagreement,
resolution was reached by either discussion to consensus, or by consultation with a third party if it remained
unresolved.

Data Collection and Data Items
After identifying relevant studies, the following
data were extracted from the full texts of the studies
using piloted standardized forms: author, year of study,
country, study design, patient demographics (number,
age, and gender), intervention (type of prescription,
dose and duration of treatment), comparators, and
main outcome measures. In addition, we extracted data
on statistical results obtained in each identified study.
For the extraction form, please see Appendix 2.

Risk of Bias of Individual Studies
Two reviewers conducted independent assessments
of the methodological quality of eligible studies; a
modified version of the Newcastle-Ottawa Scale that
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1

exp Acute Pain

2

exp Low Back Pain

3

exp Analgesics, Opioid

4

exp Morphine

5

exp Codeine

6

exp Fentanyl

7

exp Tramadol

8

exp Meptazinol

9

exp Pentazocine

10 exp Methadone
MEDLINE = 669

11 exp Buprenorphine
12 oxycodone.mp.
13 dipipanone.mp.
14 remifentanil.mp.
15 papaveretum.mp.
16 pethidine.mp.
17 tapentadol.mp.
18 1 or 2
19 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or
12 or 13 or 14 or 15 or 16 or 17
20 18 and 19 (728)
21 limit 20 to humans (701)

has been modified for cross-sectional studies was used
to assess the risk of bias for the observational studies
(27). Eight items in the Newcastle-Ottawa scale were
categorized into criteria based on study selection, comparability, and appropriateness of outcome measures.
For randomized controlled studies, the Cochrane Risk
of Bias tool was applied to eligible studies to assess all
sources of bias (such as selection bias, attribution bias,
reporting bias, etc.) (28). The quality and strength of
evidence was assessed using the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) criteria and summarized in Table 2 (29).

Statistical Analyses
We have presented our findings both qualitatively
and quantitatively. Where possible we have reported
on population characteristics associated with experiencing adverse events as well as intervention characteristics such as prescription patterns, doses and types
of opioids, duration of treatment, and whether any
specific guidelines were followed.
We have presented pooled dichotomized data as
odds ratios (OR) with 95% confidence intervals and
pooled continuous data as mean differences (MD) or stan-
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Table 2. Summary of findings.
Certainty Assessment
No. of
studies

Study
Design

Risk
of bias

Inconsistency/
Indirectness/
Imprecision

Other
considerations

No. of patients

Effect

Early
Opioid
Use

No
Opioid
Use

Relative
(95%
CI)

Absolute
(95% CI)

Certainty

Importance

Unemployment
2

observational
studies

not
serious

not serious /
not serious /
serious a

all plausible
residual
confounding
would
reduce the
demonstrated
effect

786

9189

-

MD 3.54
higher
(7.57 lower
to 14.66
higher)

⨁⨁◯◯
Low

Important

not
serious

serious b /
not serious/
not serious

all plausible
residual
confounding
would
reduce the
demonstrated
effect

134/786
(17.0%)

932/9189
(10.1%)

RR 1.57
(1.06 to
2.33)

58 more
per 1,000
(from 6
more to 135
more)

⨁⨁◯◯
Low

Critical

not
serious

serious c /
serious d /
serious e

none

One study reported that the group receiving opioids
as treatment experienced worse side effects than the
group receiving alternative drug whereas another
study reported both groups experiencing a similar
number of side effects.

⨁◯◯◯
Very Low

Important

Late Opioid Use
2

observational
studies

Side Effects
2

randomised
trials

CI: Confidence interval; MD: Mean difference; RR: Risk ratio
a. Imprecise as adjusted pooled estimates were not possible to conduct.
b. Inconsistent due to high heterogeneity and large variation across study characteristics, including population, sample size and method of measuring late opioid use.
c. High degree of variability in side effects reported.
d. Often looking at adverse events profile, not specifically exploring established opioid-related side effects.
e. Pooled estimate was not possible as there was large variation between studies as to what side-effects were measured and there was also variation
in drugs that were being compared.

dardized mean differences (SMD) with 95% confidence intervals. We have quantified data heterogeneity using the
I-squared statistics greater than 40% since Cochrane has
indicated that a value less than 40% may not be a representation of significant heterogeneity (30). To account for
confounding, adjusted analyses from observational studies were used. Meta-analysis was conducted using RevMan
5.2 (The Nordic Cochrane Centre for The Cochrane Collaboration, Copenhagen, Denmark). We were unable to
assess publication bias, as studies have reported that this
is not possible for fewer than 10 studies (31). We followed
the PRISMA reporting guidelines (Fig. 1).

The types of opioids included morphine, diamorphine,
fentanyl, alfentanil, remifentanil, methadone, oxycodone, pethidine, tapentadol, tramadol, codeine, dihydrocodeine, and meptazinol.

Comparators
The accepted comparators included placebo/not
prescribed any opioids, any non-opioid analgesics, and
any complementary therapies.

Outcome Measures
Continued Opioid Use

Types of Interventions
Experimental
The experimental intervention included prescriptions of any type of opioid for the treatment of ALBP.
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We have defined continued opioid use as ongoing opioid use beyond the needed time to treat for
ALBP. ALBP is a pain condition that does not last more
than 12 weeks by definition. Continued opioid use
may be measured in a variety of ways, such as us-
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Fig. 1. PRISMA flow diagram.

ing a prescription monitoring system to determine if
additional prescriptions were prescribed beyond the
need to treat ALBP or through urine screens testing
for opioids. A full list of outcome measures can be
found in Table 3.
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Unemployment
Unemployment is defined as the total time an individual has not worked since being diagnosed with ALBP.
This can also be measured in varied ways including disability claims, self-report, and government records. A full list
of outcomes for unemployment can be found in Table 3.
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Lee 2016 (35)

Innes 1998 (32)

Study Name
and Year

Participants (age range, gender, exclusion criteria, primary
diagnosis)

Sample Size: early opioids 349, no early
opioids 2538

Cox proportional hazard analysis
to quantify risk of early opioid use
on cumulative disability duration;
multivariate binomial log regression
models to examine relationship between
early opioid use and acute disability,
chronic disability, and subsequent
low back surgeries; multivariate linear
regression models to determine impact
of early opioid use on total medical costs

Retrospective cohort study examining
effects of early opioid prescription for
acute occupational low back pain in the
emergency department on disability
duration, long-term opioid use, total
medical costs, and subsequent surgeries

Sample Size: ketorolac 62,
acetaminophen-codeine 60

Continuous data analyzed using general
linear model ANOVA; ordinal efficacy
variables analyzed using CochranMantel-Haenzel (CMH) test adjusted
for centre effect and compared between
groups using Mann-Whitney U-test;
nominal data analyzed by 𝜒2 or Fisher
Exact Probability tests as appropriate;
within-group comparisons performed
using Student’s paired t-test for
parametric data and Wilcoxon signedrank paired tests for categorical data

Exclusion criteria: zero-cost cases (no payment of medical /
indemnity services); medical-only cases (no paid temporary partial
/ total disability days); cases with WC claims within the year before
their injury date; cases with <1 year of tenure; complex cases with
initial hospitalization(s), fractures, or multiple injuries

Primary diagnosis: acute occupational low back pain

Gender: 1106 females, 1781 males

Mean age (range) of early opioids 40.5 (39.3–41.6); mean age of no
early opioids 41.4 (41.0–41.8)

n = 2887

Exclusion criteria: active peptic ulcer within 6 months; bleeding
diathesis or anticoagulant use within 4 weeks; pregnancy
or breastfeeding; chronic pain condition or recurring back
pain; suspected or known alcohol or drug abuse; received any
investigational drug within 4 weeks; co-existing injury or illness
contraindicating study medications or interfering with evaluations
(e.g. asthma or COPD); allergy, sensitivity, or contraindication to
acetaminophen, opioids, ASA, or NSAIDs; fracture, dislocation,
neurological impairment, or cause of back pain requiring
treatment beyond analgesics; receiving medications that might
influence pain intensity evaluations (e.g. analgesics, anesthetics,
sedating antihistamines, antiemetics, anxiolytics, antidepressants,
psychotropic)

Primary diagnosis: acute musculoskeletal low back pain

n = 122
Double-blind, randomized clinical trial
comparing analgesic efficacy and adverse
Mean age (SD) of ketorolac 33.1 (9.86); mean age of acetaminopheneffects of ketorolac to acetaminophen–
codeine 36.0 (10.07)
codeine in ED patients with acute
musculoskeletal low back pain
Gender: 26 females, 96 males

Methods (type of study, what is the
study comparing, blinds, analysis,
sample size)

Table 3. Summary of study characteristics.

Adverse events recorded
by research staff at ED
discharge, telephone
follow-up, and study
termination and recorded
by patients in their diaries;
events occurring more
than once for any given
patient reported only once
under worst recorded
severity, outcome, and
relation to study drug

Outcomes (Tools they
use to measure it)

Total length of
work disability was
operationalized as the total
number of compensated
days lost from work that
were covered by indemnity
payments (i.e. wage
replacement for lost work
No early opioids: Workers’ time)
Compensation claims
Long-term opioid use was
with an initial ED visit
defined as having medical
within 3 days post-onset
without any early opioids bills for ≥ 3 opioid
Early opioids: Workers’
Compensation claims
with an initial ED visit
within 3 days postonset that received early
opioid(s) within 2 days of
initial ED visit date

Acetaminophen-codeine
(ACOD): 600 mg
acetaminophen/60 mg
codeine orally, with same
dose repeated every 4–6 h
as needed (up to 6 doses
in 24 h)

Ketorolac tromethamine
(KET): 10 mg orally, then
10 mg every 4–6 h as
needed (up to 4 doses in
24 h); patients requiring
fifth or sixth analgesic
dose in any 24-h period
given acetaminophen (650
mg per dose)

Interventions (Brief
description of the two
groups separated by
arm)

Pain Physician: March/April 2019: 22:119-138
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Webster 2007
(34)

Videman 1984
(33)

Study Name
and Year

n = 8443

Exclusion criteria: pregnant or breastfeeding; significant
haematological, renal, hepatic, respiratory, or circulatory disorders;
history of peptic ulceration or GI upset; sensitive to narcotic
analgesics and/or benzomorphan derivatives (dependent upon
narcotic agents or any other drugs); weight < 45 kg or > 95 kg

Primary diagnosis: acute low back pain

Gender: 29 females, 41 males

Mean age (SD) of meptazinol 38 (14); mean age of diflunisal 35 (11)

n = 70

Participants (age range, gender, exclusion criteria, primary
diagnosis)

*morphine equivalent amount

Mean age (SD) of 0 mg MEA 40.3 (10.4); mean age of 1–140 mg
MEA 39.6 (10.3); mean age of 141–225 mg MEA 40.8 (10.7); mean
age of 226–450 mg MEA 40.6 (9.5); mean age of 450+ MEA 40.7
Multivariate linear regression to examine (9.7)
association between receipt of early
opioid prescriptions, disability duration, Gender: 2381 females, 6062 males
total medical costs; logistic regression
to examine association between receipt
Primary diagnosis: acute occupational low back pain
of early opioid prescriptions and
undergoing low back surgery, late use of Exclusion criteria: <1 day of compensated lost time; <1 year of job
tenure; any low back pain claims in prior year; lost time began >10
opioids
days after low back pain onset; received no paid medical service
within 15 days post-onset; received treatment for a fracture or any
Sample Size: 0 mg MEA* 6651, 1–140
mg MEA 437, 141–225 mg 494, 226–450 other concurrent condition within 15 days post-onset
mg 423, 450+ mg 438

Retrospective cohort study examining
association between early opioid use
for acute LBP and several outcomes:
disability duration, medical costs, “late
opioid” use (5 prescriptions from 30 to
730 days), and surgery in a 2-year period
following LBP onset

Sample Size: meptazinol 35, diflunisal 35

Statistical significance of differences
between the two groups evaluated with
Student’s t-test; differences in duration
for which treatments were given in each
group evaluated with KolmogorovSmirnov’s test

Double-blind parallel trial comparing
clinical efficacy and tolerance of orally
administered meptazinol and diflunisal
in treatment of lumbago

Methods (type of study, what is the
study comparing, blinds, analysis,
sample size)

Table 3 con’t. Summary of study characteristics.

Early opioids: divided
into 4 groups based on
quartiles of MEA received
(1–140 mg, 141–225 mg,
226–450 mg, 450+ mg)

No early opioids: no
opioid medications
received within 15 days
post-onset based on paid
medical bills

Diflunisal: 1 capsule of
250 mg 4 times daily
plus placebo resembling
meptazinol tablet

Meptazinol: 1 tablet of
200 mg 4 times daily
plus placebo resembling
diflunisal capsule

Interventions (Brief
description of the two
groups separated by
arm)

Late opioid prescriptions
defined as cases receiving
5 or more opioid
prescriptions between 30
and 730 days post-onset

Length of disability
determined using
indemnity (wage
replacement) payments

Details of any side-effects
reported were also noted at
each visit.

Outcomes (Tools they
use to measure it)
Adverse Outcomes Associated with Prescription Opioids for Acute Low Back Pain
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Side Effects
Side effects are defined as any adverse symptoms
experienced by individuals while on any medication
that was treating their ALBP. There was much heterogeneity in the side effects being measured and therefore
these results were presented in a narrative summary.

Results
Study Selection
From the electronic database searches, a total of
13,889 relevant abstracts were screened. After removal
of 2,554 duplicates and exclusion of 11,147 studies that
did not meet the inclusion criteria, the full texts of the
remaining 188 articles were screened and 4 studies
were included. The PRISMA flow chart for the selection process is exhibited in Fig. 1. Of the remaining 4
studies, 2 of the studies were excluded from the metaanalysis because they did not measure the outcomes
of unemployment or continued opioid use (32,33). The
final 2 studies that quantified outcomes of recurrent
opioid use and unemployment were subjected to metaanalysis (34,35).

used to assess the quality of the observational studies.
Generally, the results of the RCTs included in this
review should be interpreted with caution due to the
risk of bias shown in Fig. 2. Some of the common issues were surprising. Specifically, one out of the 2 RCTs
did not include any information on random sequence
generation, blinding of patients or personnel, or blinding of outcome assessment or outcome data. This was
especially surprising as blinding in drug studies is not
unusual for investigators and patients. Neither RCT
included any information on allocation concealment.
One of the studies should especially be interpreted with
caution as it was funded by the company that produces
one of the drugs under investigation.
For the 2 observational studies, neither provided
any information about how any missing data were handled. One of the observational studies did not adjust
for confounding variables for unemployment, which
places it at high risk of bias. Otherwise, the 2 studies
were generally well reported on all other characteristics including an appropriate population, sample size,
statistical analyses, and outcome measurement.

Results of Individual Studies
Study Characteristics
The characteristics of the included studies in this review
are summarized in Table 3. Of the 4 studies included in the
systematic review, 2 were retrospective observational studies
(34,35) and 2 were clinical trials (32,33). The 2 observational
studies compared groups that did not receive any opioids
when diagnosed with ALBP to groups that did receive
opioids for ALBP. The RCTs compared opioid groups (metzapinol and acetaminophen-codeine) to comparator drugs
(ketorolac and diflunisal) for ALBP. The mean age (k = 4)
across intervention groups was 38.5 years, and mean age
across comparator groups (k = 4) was 37.5 years. The majority of the sample consisted of male patients (68.8%).
Only 2 studies reported on the outcomes of continued
opioid use and disability duration (34,35). Two studies did
not report on side effects experienced (34,35) while the other 2 studies reported on adverse symptoms profiles (32,33).

Risk of Bias Within Studies
The quality of each included study is shown in
Table 2. Justifications for assessments are presented in
Appendix III with the risk of bias tables. The Cochrane
Risk of Bias and the modified Newcastle-Ottawa Scale
(NOS) were used to rate the internal validity of the
studies shown in Fig. 2. The Cochrane Risk of Bias tool
was used to assess the quality of the RCTs and NOS was
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Recurrent Opioid Use
Our meta-analysis pooled results of 2 studies comparing the effects of opioid prescription use for ALBP
on recurrent use of prescription opioids in the future by
measuring the number of prescriptions given utilizing
a prescribing database. The other 2 identified studies
did not report on the outcome of recurrent opioid use
(32,33) (Fig. 3). Opioid prescription in Lee et al (35)
was defined as receiving and filling a prescription for
ALBP within 2 days of the ED visit and it was defined by
Webster et al (34) as receiving and filling a prescription
within 15 days of the ED visit. The total sample size consists of 9,975 patients. In Webster et al (34), prescription
opioid dosage was divided into 4 quartiles that ranged
from 1 to 450+ morphine equivalent amount (MEA). In
Lee et al (35), the mean for MEA was 145. In this analysis, we used the results for the entire population of Lee
at al (35) and the results from the 1-140 MEA group of
Webster et al (34). In our meta-analysis, we used the
relative risk ratio to compare the groups that received
no opioid prescription to the group that did receive an
opioid prescription. The relative risk ratio is defined as
the risk of an event, in this case recurrent opioid use,
relative to an exposure, prescription for opioids. For
recurrent opioid use, we see that those who were pre-
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Fig. 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study. The items from
random sequence generation to other bias (inclusive) are from the Cochrane Risk of Bias Tool reflecting the 2 RCTs while items
from Appropriate Source Population to Outcome Measurement (inclusive) are from the Newcastle-Ottawa Scale (NOS) reflecting
the 2 observational studies.

scribed opioids for ALBP were 57% (95% CI, 1.06-2.33)
more likely to have recurrent opioid use than those
who were not given an opioid prescription. However,
significant heterogeneity (I2 = 83%) is present.

Unemployment
Overall, our meta-analysis (Fig. 4) pooled results of
2 studies comparing the opioid prescription for ALBP
and no opioid use, measuring outcomes of unemployment. The other 2 studies did not report quantitative
data on the unemployment outcome. The total sample

www.painphysicianjournal.com

size consisted of 9,975 patients. Both Webster et al (34)
and Lee et al (35) measured unemployment as days
filed for worker’s disability. Similarly, for the analysis of
continued opioid use, we used the results for the 1-140
MEA from Webster at al (34) and the results of the full
sample for Lee et al (35). In our meta-analysis, we used
the standardized mean difference (SMD) to compare
the effects of both groups. The SMD is the difference in
mean effects between the intervention and comparator groups divided by the pooled standard deviation
(SD). In our meta-analysis, an estimated SMD of 3.54
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Fig. 3. Forrest plot for continued opioid use.

Fig. 4. Forrest plot for unemployment.

(95% CI, -7.57 to 14.66) was observed. These results
suggest that in terms of unemployment, there is no
significant association between those who had opioids
prescribed for ALBP and those who did not have an
opioid prescription.

Side Effects
The meta-analysis for side effects (SEs) was not possible due to high heterogeneity among the identified
studies with respect to the variability of side effects
considered; therefore, results have been qualitatively
synthesized here. Only 2 eligible studies reported on
SEs experienced. The assessment tools for measurement
of SEs together with findings of the 2 studies are summarized in Table 2. While the SEs in Innes et al (32) were
recorded at discharge, follow-up, and at the end of the
study, Videman et al (33) only recorded the side effects
at follow-ups for a total of 3 weeks. Furthermore, Innes
et al (32) used a more structured approach by defining
adverse drug events (ADEs) according to severity as well
as employing a subjective rating scale at the termination of the study.
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Both studies found a similar profile of SEs including mainly gastrointestinal and neurological symptoms
experienced by patients (Table 2). Videman et al (33)
also found that patients reported tiredness, sweating,
and urinary symptoms. While both studies reported
the number of patients affected by SEs, only Innes et
al (32) described the proportion of patients with severe
SEs during the study. Nevertheless, both trials reported
the number of patients discontinuing treatment due
to experiencing SEs during the study. In the Innes et
al (32) study, twice as many SEs were reported in one
intervention group compared to the other group while
Videman et al (33) found comparable incidences of SEs
in both of their study groups. At the study conclusion in
one trial (32), the frequencies of patient self-reported
overall ratings of drug tolerability as “very good” or
“excellent” were 70% (95% CI, 59%-81%) and 46%
(95% CI, 34%-58%] in the ketorolac and acetaminophen-codeine patient groups, respectively.

Risk of Bias Across Studies
When assessing risk of bias across studies (Fig. 5),
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we noticed a few trends. First, in the RCTs, neither study
provided any information on selection bias. One study
did not provide any information on or analysis of detection bias or attrition bias. However, both studies were
found to have reporting bias. One additional form of
bias was an RCT that was being funded by a company
that has developed one of the drugs used. Overall, our
results show that the results from the RCTs should be
interpreted carefully due to risk of bias.
In the 2 observational studies, neither study reported any information on how missing data were
handled, and one study did not adjust for potential
confounders. However, all studies reported the appropriate population, statistical analyses, sample size, and
outcome measurement. Overall, our results show that
the observational studies were generally well-reported
but should still be interpreted with caution, as they are
not without bias.

Additional Analyses
Due to the small number of studies identified for
this review, no additional analyses were conducted.

Summary of Evidence
The main cause of deaths associated with drugs in
North America is linked to opioid use with misuse of
prescription opioids as the primary contributing factor
to the global opioid crisis (36) and economic burden
on health care systems (37). Currently, after the United
States, the second largest user of pharmaceutical opioids is Canada (38,39). Despite recommendations from
recent guidelines to perform a full risk assessment of
ALBP patients before prescribing opioid analgesics
(40,41), prescription of opioids and misuse of these
medications continue (42).
Although the therapeutic efficacy of opioids
for management of chronic pain in general is wellestablished (8,43), evidence for prescribing opioids for
ALBP is largely lacking. It is uncertain whether opioid
prescribing for patients with ALBP improves recovery
rate or return to work and whether adverse SEs are
associated with long-term overuse of opioids. To date,
there are no systematic reviews on the evidence for
long-term use of opioids and other adverse outcomes
in patients affected by ALBP. Therefore, given the con-

Fig. 5. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included
studies. The items from random sequence generation to other bias (inclusive) are from the Cochrane Risk of Bias Tool reflecting
the 2 RCTs while items from Appropriate Source Population to Outcome Measurement (inclusive) are from the Newcastle-Ottawa
Scale (NOS) reflecting the 2 observational studies.
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siderable negative impact of opioids and related-drug
misuse outcomes, the evaluation of evidence regarding
long-term functional outcomes associated with opioid
overuse in ALBP patients is warranted. To the best of
our knowledge, this study is the first reported metaanalysis on the synthesis of evidence for long-term
opioid overuse and associated adverse outcomes in
patients with ALBP. Our findings indicate that ALBP
patients prescribed opioids are at risk for continuing to
have long-term opioid prescription use and that opioid
therapy for ALBP does not expedite return to work.

Continued Opioid Use
The meta-analysis of pooled evidence showed that
there was a significant difference in recurrent opioid
use in patients prescribed opioids versus non-opioid users. This suggests that opioid prescribing for patients
affected by ALBP may constitute a risk factor for these
patients to continue to use opioids beyond the time
required for treatment of the acute condition. Previous
studies have also indicated that prescribing opioids for
acute pain management poses a high risk for long-term
opioid overuse (44,45)
Furthermore, patients prescribed opioids for ALBP
had double the risk of recurrent opioid use compared
to those who were not given an opioid prescription. In
support of our findings, several recent studies have also
found higher risks of long-term opioid use and overdose associated with initial opioid exposure (46,47),
especially prevalent in opioid-naïve patients with acute
pain (48-50). However, due to the limited number of
studies for this meta-analysis and the presence of significant heterogeneity, the results should be interpreted
with caution.
Recent systematic reviews have shown that as a
result of the limited number of trials there is no certainty regarding the efficacy and safety of opioids in
ALBP individuals (42,51). There is also a lack of evidence
in support of long-term opioid use at any dose in the
treatment of ALBP. Our systematic review highlights
the need for revising current guidelines related to
prescribing opioids for ALBP treatment in light of the
associated risk factors in prescribing opioids leading to
recurrent and prolonged use of opioids.

Disability Duration and Opioid Use
We did not find a significant association between
opioid prescription and disability duration for ALBP
patients when combining study results. The findings of
Webster et al (34) revealed that longer work disability
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was linked to prescribing as well as higher doses of
opioids despite adjusting for injury severity and demographic factors. This could be due to the negative effect
of opioids on physiological well-being or to patients’
greater risk of poor outcomes independent of opioids
(42). Lee et al (35), however, did not find an association
between opioid prescribing and disability duration.
These studies do not seem to indicate that opioids accelerate patients’ return to work or improve functional
outcomes. Previous studies showed that prescribing
opioids for acute pain was associated with negative
consequences; in a study of primary care patients,
patients with acute pain who were prescribed opioids
were found to have worsening of pain, function, and
depression after 6 months compared to those who did
not receive opioids (52). In a study of acute pain related
to work injuries, patients receiving opioids for more
than one week were twice as likely to experience longterm disability after one year (53).

Side Effects of Opioid Use for ALBP
management
Although there was no quantitative analysis possible for SEs, this review included studies of both observational and nonplacebo designs. We found that the
most commonly reported SEs of opioids in patients with
ALBP were gastrointestinal and neurological symptoms.
Other reported SEs included urinary symptoms, tiredness, and sweating (33). Other studies have reported
similar SEs when patients were administered opioids for
acute and chronic pain (54-56). The considerable heterogeneity and variability in SEs among the included
studies and low number of eligible trials posed a challenge to comparing SEs of different opioids. In addition, the 2 identified trials were both randomized parallel group designs comparing opioids to other types of
analgesics, with opioids demonstrating a significantly
higher rate of SEs. The reported overall rates of SEs
due to opioid medication (65%) were similar in the 2
randomized trials. SEs due to long-term use of opioids
in patients with ALBP are not clear from the trials included, as the longest follow-up period was 3 weeks.
There were also differences in the 2 included trials in
terms of patient clinical demographics such as previous
exposure to opioids, severity of pain, or dose of opioid
medication administered during the trial. These factors
may all impact the incidence of SEs and should be taken
into account in the design of future trials.
The prevalence of SEs may also depend on methods
used for collection of information (56), which varied
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across the studies. Of note, both randomized clinical
trials included mostly healthy young male patients who
may recover more rapidly or have higher pain thresholds compared to the elderly or those with comorbid
illness. Other factors that may explain the differences in
the reporting of the 2 randomized clinical trials include
differences in the duration of pain assessment, ranging from a few hours to weekly assessment. Therefore,
these findings cannot be generalized to the wider
population, and larger scale clinical trials with longer
duration of follow-up are warranted to determine the
influences of gender, age, or other demographic factors on reported SEs.

Limitations
Despite the strengths of this systematic review
(such as adherence to PRISMA guidelines and publication of a protocol), there are potential limitations to
consider. For the analysis of unemployment, we were
only able to conduct an unpooled analysis. Although
we did attempt a meta-analysis, publication bias could
not be assessed due to the limited number of studies.
There was both statistical and clinical heterogeneity
among the included studies, due to differences in methodology, study design, risk of selection, or performance
bias – which has been known to potentially affect
meta-analysis (58). In addition, most of the studies had
an unclear or high risk of bias and poorly defined SEs.
Despite such limitations, the rapid rise in prescriptionrelated opioid complications, including mortality due
to overdose, makes this systematic review needed and
raises the need for further studies to provide evidence
on the efficacy and safety of long-term opioid treatment for patients with ALBP.
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There is limited evidence to determine benefits
and adverse effects of opioids in various subgroups of
patients defined by clinical or demographic characteristics. When facing challenges with randomized clinical
trials, well-designed observational studies with control
of potential confounding factors are much needed to
investigate the efficacy and safety of long-term opioid
use in patients with ALBP. Moreover, additional research is needed to compare the benefits and safety of
various opioids and dosages.
Therefore, definitive conclusions on the effectiveness of long-term opioid therapy for acute back pain
are not possible due to the scarcity of clinical evidence. Within the limitations of this review, however,
significant risks appear to be associated with opioid
prescription for acute pain management, whereby no
improvement is found in employment status and risk of
continued use is evident.

Conclusions
This systematic review demonstrates that patients
with ALBP who are prescribed opioids are at a significantly higher risk of continued opioid use. Furthermore,
prescribing opioids for ALBP patients is associated with
at least one adverse event and delayed recovery. The
findings of this systematic review, in addition to the
widespread opioid-prescribing trend, further highlight
the urgent need to conduct randomized trials to provide (a) evidence on the efficacy and safety of pharmaceutical opioids in the treatment of patients with ALBP
or (b) evidence-based guidelines to avoid prescribing
opioids for ALBP.
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Appendix 1. Complete search strategy.

MEDLINE=669

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

exp Acute Pain
exp Low Back Pain
exp Analgesics, Opioid
exp Morphine
exp Codeine
exp Fentanyl
exp Tramadol
exp Meptazinol
exp Pentazocine
exp Methadone
exp Buprenorphine
oxycodone.mp.
dipipanone.mp.
remifentanil.mp.
papaveretum.mp.
pethidine.mp.
tapentadol.mp.
1 or 2
3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17
18 and 19 (728)
limit 20 to humans (701)

EMBASE=6,565

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

exp pain
exp low back pain
exp narcotic analgesic agent
exp morphine
exp codeine
exp fentanyl
exp tramadol
exp meptazinol
exp pentazocine
exp methadone
exp buprenorphine
oxycodone.mp.
dipipanone.mp.
remifentanil.mp.
papaveretum.mp.
pethidine.mp.
tapentadol.mp.
acute pain.mp.
1 or 2 or 18
3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17
19 and 20
1 and 18
2 or 22
20 and 23

PsycINFO=247

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

exp Pain
exp Back Pain
1 and 2
low back pain.mp.
acute pain.mp.
exp Opiates
exp MORPHINE
exp CODEINE
exp TRAMADOL
exp PENTAZOCINE
exp FENTANYL
exp METHADONE
meptazinol.mp.
exp BUPRENORPHINE
oxycodone.mp.
dipipanone.mp.
remifentanil.mp.
papaveretum.mp.
pethidine.mp.
tapentadol.mp.
3 or 4 or 5
6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20
21 and 22

132

www.painphysicianjournal.com

Adverse Outcomes Associated with Prescription Opioids for Acute Low Back Pain
Appendix 1 con’t. Complete search strategy.

Web of Science =5,511

1 TS=acute pain
2 TS=low back pain
3 TS=analgesics, opioid
4 TS=morphine
5 TS= codeine
6 TS= tramadol
7 TS= pentazocine
8 TS= fentanyl
9 TS= methadone
10 TS= meptazinol
11 TS= buprenorphine
12 TS= oxycodone
13 TS= dipipanone
14 TS= remifentanil
15 TS= papaveretum
16 TS= pethidine
17 TS= tapentadol
18 #2 OR #1
19 #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3
20 #19 AND #18

CINAHL= 229

1 MM "Acute Pain (Saba CCC)") OR (MM "Pain Clinics") OR "acute pain"
2 MM "Low Back Pain"
3 MH "Analgesics, Opioid+"
4 MH "Morphine+"
5 MH "Codeine+"
6 MM "Tramadol"
7 MH "Fentanyl+"
8 "meptazinol"
9 MH "Pentazocine"
10 MH "Methadone"
11 MH "Buprenorphine"
12 MH "Oxycodone"
13 "dipipanone"
14 "remifentanil"
15 "papaveretum"
16 "pethidine"
17 "tapentadol"
18 S1 OR S2
19 S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17
20 S18 AND S19

Cochrane Library and
Clinical Trials Registry=
179

1 remifentanil
2 papaveretum
3 pethidine
4 tapentadol
5 MeSH descriptor: [Acute Pain] explode all trees
6 MeSH descriptor: [Low Back Pain] explode all trees
7 MeSH descriptor: [Analgesics, Opioid] explode all trees
8 MeSH descriptor: [Morphine] explode all trees
9 MeSH descriptor: [Codeine] explode all trees
10 MeSH descriptor: [Fentanyl] explode all trees
11 MeSH descriptor: [Tramadol] explode all trees
12 MeSH descriptor: [Meptazinol] explode all trees
13 MeSH descriptor: [Pentazocine] explode all trees
14 MeSH descriptor: [Methadone] explode all trees
15 MeSH descriptor: [Buprenorphine] explode all trees
16 MeSH descriptor: [Oxycodone] explode all trees
17 dipipanone
18 #5 or #6
19 #1 or #2 or #3 or #4 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or 15 or #16 or #17
20 #18 and #19

National Institutes for
Health Clinical Trials
Registry = 207

Condition or disease terms: acute pain, low back pain
Intervention terms: opioids, analgesics, prescription

World Health
Organization International
Clinical Trials Registry
Platform = 288

acute pain OR low back pain AND opioids
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Appendix 2.
Data Extraction Form
Study ID: _____________ Reviewer Initials: ________
Publication Details
Author (last name, first initial): ______________________________ Year: ________________
Title: ________________________________________________________________________
Journal: ___________________________________ Country: ___________________________
Methods
Study design: _____________________ Study setting: _________________________________
Length of study: ______________________
Description of sample: __________________________________________________________
Definition of ALBP:______________________________________________________________
Exposure: ________________________________ Intervention (if applicable): ______________
Demographics
Number of participants: Total: _____ Men: _____ Women: _____ Per group: _______________
Mean age (SD): Total: ___________ Men: _________ Women: __________
Per group: _________________________________________
Ethnicity:______________________________________________________________________
Outcome measurements:
Efficacy outcome
Schober test: __________________________________________________________________
Pain measurement: _____________________________________________________________
Oswestry disability questionnaire:
_____________________________________________________________________________
Modified Zung questionnaire:
_____________________________________________________________________________
Modified somatic perception questionnaire:
_____________________________________________________________________________
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Adverse events outcome:
Incidence of misuse:____________________________________________________________
Opioid withdrawal symptoms:
_____________________________________________________________________________
Physical adverse events: _________________________________________________________
Social adversity:
_____________________________________________________________________________
Mortality: ____________________________________________________________________

Comments:
_____________________________________________________________________________
Results
Statistical methods: ______________________________ Adjusted for: ___________________
Coefficient: ______________________95% CI: _______________________ p-value: _______
Findings: _____________________________________________________________________
Limitations: ___________________________________________________________________

Inclusion Criteria
RCT or observational study design examining outcome of prescription opioid use for ALBP Participants aged 18 years or older
Exclusion Criteria
Pilot or feasibility studies
Patients with comorbid use disorder

Additional Comments:
______________________________________________________________________________
______________________________________________________________________________
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Appendix 3

Videman 1984 (33)
Study Identification

Author Judgment

Justification

Random Sequence Generation

Unclear Risk

No information provided

Allocation Concealment (Selection Bias)

Unclear Risk

No information provided

Blinding of Participants and Personnel

Unclear Risk

Study described as double-blind, but no information on blinding provided

Blinding of Outcome Assessment

Unclear Risk

Study described as double-blind, but no information on blinding provided

Incomplete Outcome Data

Unclear Risk

No information provided

Selective Reporting

Low Risk

All prespecified outcomes were reported

Other

Low Risk

No other biases apparent

Innes 1998 (32)
Study Identification

Author Judgment

Justification

Random Sequence Generation

Low Risk

Patients allocated to groups based on a computer-generated randomization
code

Allocation Concealment (Selection Bias)

Unclear Risk

No information provided

Blinding of Participants and Personnel

Low Risk

All drugs were prepared in identical capsules to preserve double-blinding

Blinding of Outcome Assessment

Low Risk

A blinded consultant entered all data and performed statistical analyses

Incomplete Outcome Data

Low Risk

Missing values for efficacy assessments performed during the first 6
h interval were interpolated or extrapolated as follows: if one or more
sequential evaluations were missing because the data were not recorded or
the patients were not available to complete the assessment, then data were
interpolated in a linear fashion; patients who required a second analgesic
dose within 6 h of the first had their missing (5 and 6 h) values interpolated
using the worst of the baseline rating or the last rating prior to the second
dosing; patients withdrawing from the study before T = 6 h had missing
values recorded as the last rating prior to discontinuation

Selective Reporting

Low Risk

All prespecified outcomes were reported

Other

High Risk

Study funded by company which produces one of the drugs under
investigation (Ketorolac)

Study Identification

Author Judgment

Justification

Appropriate Source Population

Low Risk

Consecutive sample from a population representative of the condition under
study

Sufficient Power/Sample Size

Low Risk

Large sample size (N = 2887)

Adjust for Confounders or Other
Variables

High Risk

Several covariates included to adjust for individual characteristics and injury
severity but did not adjust for covariates in all outcomes of interest.

Appropriate Statistical Analyses

Low Risk

Reported use of appropriate statistical analysis as required

Incomplete Outcome Data

Unclear Risk

No information provided

Outcome Measurement

Low Risk

Provided a detailed description of the outcome measures which are
appropriate for the outcome of interest

Follow-up Bias

Unclear Risk

No information provided

Lee 2016 (35)
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Webster 2007 (34)
Study Identification

Author Judgment

Justification

Appropriate Source Population

Low Risk

Consecutive sample from a population representative of the
condition under study

Sufficient Power/Sample Size

Low Risk

Large sample size (N = 8443)

Adjust for Confounders or Other Variables

High Risk

Covariates included age, gender, job tenure, and low back
injury severity group

Appropriate Statistical Analyses

Low Risk

Reported use of appropriate statistical analysis as required

Incomplete Outcome Data

Unclear Risk

No information provided

Outcome Measurement

Low Risk

Provided a detailed description of the outcome measures
which are appropriate for the outcome of interest

Follow-up Bias

Unclear Risk

No information provided
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