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ABSTRACT
This is a protocol for a Cochrane Review (Overview). The objectives are as follows:
To assess adverse events associated with medium- and long-term use of opioids for CNCP.

BACKGROUND

Description of the condition
Pain is described as “an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage” (Merskey 1994). Chronic pain is
typically described as pain on most days for at least three months.
Chronic non-cancer pain (CNCP) is any chronic pain that is not
due to a malignancy. CNCP is frequently divided into neuropathic
pain (i.e. pain originating in nerves) and non-neuropathic or nociceptive pain (which is often musculoskeletal in origin and arises
from structures such as muscles, bones, or ligaments).

CNCP is very common in adults. One review estimated the prevalence of CNCP (of moderate or severe intensity, lasting more than
three months) at approximately 20%, with considerable variation
between studies (Moore 2014). The impact of CNCP on life is
substantial; it affects quality of life and activities of daily living,
social life, and work - approximately 20% of people with chronic
pain are unable to work because of the pain (Moore 2014).
The personal and subjective nature of pain makes objective measurement impossible; an adequate assessment of pain is subjective
and based on individual report (Breivik 2008). Different instruments are used to measure pain and to determine its impact on
the physical, social, emotional, and spiritual aspects of life.

Adverse events associated with medium- and long-term use of opioids for chronic non-cancer pain: an overview of Cochrane Reviews
(Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

1

Description of the interventions
The treatment of pain may encompass a variety of approaches, including pharmacological management. Effective pain therapy has
been described in terms of a reduction in pain intensity of at least
50% over study baseline, and results in consistent improvements in
fatigue, sleep, depression, quality of life, and work ability (Moore
2014). Opioid therapy is used for the treatment of both acute and
chronic pain conditions. There are large numbers of policies and
guidelines to assist with the use of opioids for the management
of chronic pain. The World Health Organization’s (WHO) analgesic ladder guides the use of pain medications (opioids and nonopioids such as non-steroidal anti-inflammatory drugs (NSAIDs))
(WHO 1996). Although originally formulated for cancer pain,
this tool is now utilised for a broad range of chronic pain conditions.
Long-term opioid use may be associated with problematic patterns
of use, leading to clinically significant impairment or distress, including substance use disorders (i.e. abuse and dependence). Opioid use may also be associated with somatic and psychological
sequelae, including depressive disorders, anxiety disorders, sleep
disorders, sexual dysfunction, and delirium (APA 2013). Further,
chronic opioid use is associated with a risk of fatal and non-fatal
overdose, as well as cardiovascular events, endocrinological harms,
and motor vehicle accidents (CDC 2016). High quality evidence
demonstrates that an increased risk of vehicle crashes exists with
the use of opioids (Hegmann 2014a). Operating a vehicle is considered a surrogate for safety-sensitive work tasks, and hence the
use of opioids is usually deemed incompatible with working in
safety-sensitive positions (Hegmann 2014a), and may also be incompatible with decision-critical tasks. Opioid use may therefore
have direct implications on ability to work and economic productivity.
The American College of Occupational and Environmental
Medicine concludes that quality evidence (which we understand
to mean moderate or high quality evidence) does not support the
concept of superiority of opioids over NSAIDs or other medications for the treatment of CNCP (Hegmann 2014b). Estimates of
efficacy may also be inflated by inappropriate imputation methods (McQuay 2012). There is, furthermore, a relative dearth of
literature available on how to discontinue opioid use in high-dose
users (Windmill 2013).
In view of the absence of dependable high-quality evidence for
long-term benefits with the use of opioids for CNCP, the Centers
for Disease Control and Prevention suggest utilising the lowest
effective dose, and careful reassessment of benefits versus risks
when increasing the dose to 50 morphine milligram equivalents
or more per day (CDC 2016).

How the intervention might work
This overview will focus on the use of opioids for their key function

of analgesia. Opium is a plant-derived substance, with pharmacologically active ingredients including morphine and codeine. The
term ’opioids’ can refer to either naturally occurring compounds
(’opiates’) or synthetic compounds. Opioids act by binding to opioid receptors; mu, kappa, and delta opioid receptors are widely distributed throughout the nervous system (Rachinger-Adam 2011).
Opioids bring about complex changes at the cellular and molecular level, decreasing pain perception and increasing tolerance to
painful stimuli (Borg 2014).
Other opioid actions include euphoria (Schulteis 1996), sedation,
drowsiness, and endocrine dysregulation (Vuong 2010). Opioids
alter sleep regulation, and are associated with poor sleep quality,
insomnia, respiratory depression, sleep apnoea, and sleep-disordered breathing (Zutler 2011). Physiological dependence on opioids may develop rapidly after the initiation of opioid use leading
to opioid abuse and dependence (opioid use disorders). Increasing
doses of opioids over time are a common and significant concern
with this group of medications (Kosten 2002).
A number of effects have been identified with the acute administration of opioids or in opioid-naive people; chronic opioid use has
been suggested to result in fewer medical problems (Rass 2014).
However, there are serious and potentially lethal adverse effects,
which may still occur with long-term use.

Why it is important to do this overview
Opioids are now commonly and increasingly used for the treatment of pain, including CNCP (Zutler 2011). In fact, there has
been a large increase in the use of opioids for CNCP in recent years
despite safety concerns and a lack of convincing evidence of effectiveness (Kidner 2009; Chapman 2010; Bohnert 2012). Evidence
of utilisation of larger doses of opioids for the treatment of CNCP
is emerging. For example, one analysis of Workers’ Compensation
Board (WCB) data (where the vast majority of claimants with pain
would have non-malignant pain) from Manitoba, Canada, has
demonstrated a dramatic increase in the average opioid dose prescribed over time from less than 500 morphine milligram equivalents per year in 1998 to over 6000 morphine milligram equivalents per year in 2010. Moreover, compared to other Manitobans,
the WCB claimant population was about twice as likely to be prescribed doses above 120 morphine milligram equivalents per day
(Kraut 2015). Opioid use often continues postclaim, and both duration and dose of postclaim opioid use are correlated to the dose
during the claim (Shafer 2015). The rate of dispensing high-dose
opioids at doses of 200 morphine milligram equivalents per day
or greater increased in Canada by 23% between 2006 and 2011
(Gomes 2014). Similar increases are now commonly seen across
the world, including in the US and in the UK (Zin 2014).
The use of opioids for CNCP has come under scrutiny due to
questions about their effectiveness and the potential for adverse
events, abuse, and addiction (NOUGG 2010; Franklin 2014;
Häuser 2014; Nuckols 2014; Katz 2015). In the 1980s, Portenoy
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and Foley described an addiction risk of lower than 1% (Portenoy
1986). However, more recent evidence suggests that opioid abuse
and addiction are well documented among people with chronic
pain (Vowles 2015). There is a potential for opioid addiction to
develop even if these drugs are used for the management of severe
pain (Kosten 2002; Huffman 2015; Vowles 2015).
With increasing opioid doses, the risk for addiction increases.
Huffman and colleagues reported that a 50-mg increase in oral
morphine milligram equivalent dose almost doubled the risk of
addiction; a 100-mg increase in dose was associated with a threefold increase in that risk (Huffman 2015). Furthermore, there is
the potential for severe adverse events, such as sleep apnoea, sleepdisordered breathing, and respiratory depression that may result
in opioid-associated deaths; such adverse outcomes of opioid use
demonstrate a clear relationship to dose (Walker 2007; Jungquist
2012).
Hegmann and colleagues summarised the substantial increase in
the use of opioids, and the increase in deaths associated with opioids (Hegmann 2014b). Opioid-related deaths are common and
can occur even when the prescription is in accordance with guidelines. Most opioid-related deaths in the US (60%) occur in people given prescriptions based on prescribing guidelines by medical boards (with 20% of deaths for doses of at most 100 morphine milligram equivalents per day, and 40% in people receiving dosages above that threshold). The remaining 40% of deaths
occurred in people abusing the drugs (e.g. multiple prescriptions,
double-doctoring, drug diversion) (Manchikanti 2012a).
A consensus is emerging that long-term opioid therapy for
CNCP may be appropriate only for well-selected populations
(Manchikanti 2012b).

are from inappropriately short trials, we will exclude these reviews,
depending on the condition studied.

OBJECTIVES

Data extraction and management

To assess adverse events associated with medium- and long-term
use of opioids for CNCP.

Two review authors will independently extract data using a standardised and piloted (on 3 reviews) data extraction form. We will
resolve discrepancies by consensus. When we cannot achieve resolution, we will consult a third review author and make a majority
decision.
We will extract data on the following:
• citation details;
• conditions studied;
• number of included studies;
• study and participant characteristics;
• opioid medications used, doses, and frequencies of
administration;
• adverse event outcomes.

METHODS
We will provide an overview of the evidence from Cochrane Reviews for adverse events with any opioid agent used at any dose,
and administered by any route and frequency of administration,
for the treatment of CNCP in adults.
Medium- and long-term opioid use have been variably defined.
For our overview, we will define opioid use between two weeks
and two months as medium-term, and two months or longer as
long-term use.
Typically, we would expect trial durations of at least two weeks
to be relevant for a chronic painful condition. We will critically
assess reviews including shorter trials, and if the majority of data

Criteria for considering reviews for inclusion
We will include all Cochrane Reviews that assess medium- or longterm opioid use for CNCP due to any condition in adults. The
reviews will have to report our specified adverse event outcomes.
We plan to analyse data from randomised controlled trials and
other study designs separately.

Search methods for identification of reviews
We will search the most recent issue of the Cochrane Database of
Systematic Reviews (the Cochrane Library). The search strategy is
presented in Appendix 1.

Data collection and analysis

Selection of reviews
Two review authors will independently screen the results of the
electronic search by title and abstract. We will obtain the full-text
versions of the reviews that are deemed potentially relevant and
will subsequently apply the selection criteria to determine final
inclusion. We will resolve disagreements by discussion; or in the
event of failing to achieve consensus, by contacting a third review
author; we will then decide by majority vote.

The adverse event outcomes will be:
• number of participants with any adverse event;
• number of participants with any serious adverse event;
• number of deaths;
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• number of participants who withdrew from the studies due
to adverse events;
• number of participants experiencing the following specific
adverse events (of any severity):
◦ constipation;
◦ respiratory depression;
◦ sleep apnoea or sleep-disordered breathing;
◦ infection;
◦ cognitive dysfunction;
◦ hypogonadism or other endocrine dysfunction;
◦ xerostomia;
◦ depressive symptoms or other mood disturbances;
◦ sexual dysfunction;
◦ addiction.
Specific adverse events and categories of adverse events may be
variably named between the trials and reviews; we will accept different terminology as long as it pertains to these concepts. In the
overview, we will detail which terms are considered to describe
the same concept. Should we discover that other adverse events
are described frequently, we will add them to our list. Where the
reporting of adverse events is specific by sex or ethnicity, such data
will also be extracted. We primarily aim to compare opioids to
control groups receiving placebo; comparisons of opioids versus
non-opioid treatments will be a supplementary analysis, if there
are sufficient data.
We will include an outcome matrix to show which outcomes were
extractable from which reviews.

• Was the scientific quality of the included studies used
appropriately in formulating conclusions?
• Were the methods used to combine the findings of studies
appropriate?
• Was a conflict of interest stated?
Data synthesis
We will perform qualitative and quantitative evidence syntheses,
as appropriate. For meta-analysis, we will use a fixed-effect model
or alternatively a random-effects model as determined by betweenstudy heterogeneity (I2 statistic). In addition to assessing statistical
heterogeneity, we will also consider clinical heterogeneity between
the studies. A fixed-effect model will be used when there is no evidence of significant heterogeneity of either type. We will calculate
risk ratios with 95% confidence intervals. We will calculate numbers needed to treat for an additional harmful outcome from the
pooled number of events using the method of Cook and Sackett
(Cook 1995). The methodology for our overview and for metaanalyses will be according to the guidance detailed in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).
We will perform our analyses across opioid agents (by conversion
to morphine equivalents) and for the individual drugs. We plan
to conduct separate analyses by trial duration.
We will assess the quality of evidence on adverse events associated
with medium- and long-term use of opioids for CNCP using
the GRADE approach as applied in Cochrane Reviews (Higgins
2011). See Appendix 2 for a further description of the GRADE
system.

Assessment of methodological quality of included
reviews
One overview of Cochrane Reviews on adverse events associated
with treatments for acute pain has established appropriate criteria (adapted from the AMSTAR guidance (Assessing the Methodological Quality of Systematic Reviews; Shea 2007)) for the quality
assessment of the Cochrane Reviews to be included in an overview
(Moore 2015). Following this example, we will assess the reviews
with the following questions.
• Was an a priori design provided?
• Was there duplicate study selection and data extraction?
• Was a comprehensive literature search performed?
• Were published and unpublished studies included
irrespective of language of publication?
• Was a list of studies (included and excluded) provided?
• Were the characteristics of the included studies provided?
• Was the scientific quality of the included studies assessed
and documented?

ACKNOWLEDGEMENTS
This protocol complements another Cochrane overview protocol titled “High-dose opioids for chronic non-cancer pain: an
overview of Cochrane reviews” (Els 2016). For consistency and
following discussion with the Cochrane Pain, Palliative and Supportive Care editorial office, we have re-used text from that protocol for the present protocol.
Cochrane Review Group funding acknowledgement: the National
Institute for Health Research (NIHR) is the largest single funder of
the Cochrane Pain, Palliative and Supportive Care (PaPaS) Review
Group. Disclaimer: the views and opinions expressed therein are
those of the authors and do not necessarily reflect those of the
NIHR, National Health Service (NHS), or the Department of
Health.

Adverse events associated with medium- and long-term use of opioids for chronic non-cancer pain: an overview of Cochrane Reviews
(Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

4

REFERENCES

Additional references
APA 2013
American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 5th Edition. Arlington:
American Psychiatric Association, 2013.
Bohnert 2012
Bohnert AS, Ilgen MA, Ignacio RV, McCarthy JF, Valenstein
M, Blow FC. Risk of death from accidental overdose
associated with psychiatric and substance use disorders.
American Journal of Psychiatry 2012;169(1):64–70.
Borg 2014
Borg L, Buonora M, Butelman ER, Ducat E, Ray BM,
Kreek MJ. The pharmacology of opioids. In: Ries RK,
Fiellin DA, Miller SC, Saitz R editor(s). The ASAM
Principles of Addiction Medicine. 5th Edition. Philadelphia:
American Society of Addiction Medicine, 2014:135–50.
Breivik 2008
Breivik H, Borchgrevink PC, Allen SM, Rosseland LA,
Romundstad, Breivik Hals EK, et al. Assessment of pain.
British Journal of Anaesthesia 2008;101(1):17–24.
CDC 2016
Dowell D, Haegerich TM, Chou R. CDC guideline for
prescribing opioids for chronic pain - United States, 2016.
MMWR. Recommendations and Reports 2016;65(RR-1):
1–49. [dx.doi.org/10.15585/mmwr.rr6501e1]
Chapman 2010
Chapman CR, Lipschitz DL, Angst MS, Chou R, Denisco
RC, Donaldson GW, et al. Opioid pharmacotherapy for
chronic non-cancer pain in the United States: a research
guideline for developing an evidence-base. Journal of Pain
2010;11(9):807–29.
Cook 1995
Cook RJ, Sackett DL. The number needed to treat: a
clinically useful measure of treatment effect. BMJ 1995;310
(6977):452–4.
Els 2016
Els C, Hagtvedt R, Kunyk D, Sonnenberg B, Lappi VG,
Straube S. High-dose opioids for chronic non-cancer pain:
an overview of Cochrane reviews. Cochrane Database
of Systematic Reviews 2016, Issue 7. [DOI: 10.1002/
14651858.CD012299]
Franklin 2014
Franklin GM. Opioids for chronic noncancer pain: a
position paper of the American Academy of Neurology.
Neurology 2014;83(14):1277–84. [DOI: 10.1212/
WNL.0000000000000839]
Gomes 2014
Gomes T, Mamdani MM, Paterson JM, Dhalla IA, Juurlink
DN. Trends in high-dose opioid prescribing in Canada.
Canadian Family Physician 2014;60(9):826–32.
Hegmann 2014a
Hegmann KT, Weiss MS, Bowden K, Branco F, DuBrueler
K, Els C, et al. ACOEM practice guidelines: opioids

and safety-sensitive work. Journal of Occupational and
Environmental Medicine 2014;56(7):e46–53. [DOI:
10.1097/JOM.0000000000000237]
Hegmann 2014b
Hegmann KT, Weiss MS, Bowden K, Branco F, DuBrueler
K, Els C, et al. ACOEM practice guidelines opioids for
treatment of acute, subacute, chronic, and postoperative
pain. Journal of Occupational and Environmental
Medicine 2014;56(12):e143–59. [DOI: 10.1097/
JOM.0000000000000352]
Higgins 2011
Higgins JPT, Green S. Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0 (updated March
2011). The Cochrane Collaboration, 2011. The Cochrane
Collaboration, Available from handbook.cochrane.org.
Huffman 2015
Huffman KL, Shella ER, Sweis G, Griffith SD, Scheman
J, Covington EC. Nonopioid substance use disorders
and opioid dose predict therapeutic opioid addiction.
Journal of Pain 2015;16(2):126–34. [DOI: 10.1016/
j.jpain.2014.10.011]
Häuser 2014
Ha user W, Bock F, Engeser P, To lle T, WillweberStrumpf A, Petzke F. Clinical practice guideline: longterm opioid use in non-cancer pain. Deutsches Ärzteblatt
International 2014;111:732–40. [DOI: 10.3238/
arztebl.2014.0732]
Jungquist 2012
Jungquist CR, Flannery M, Perlis ML, Grace JT.
Relationship of chronic pain and opioid use with respiratory
disturbance during sleep. Pain Management Nursing 2012;
13(2):70–9. [DOI: 10.1016/j.pmn.2010.04.003]
Katz 2015
Katz JA, Swerdloff MA, Brass SD, Argoff CE, Markman
J, Backonja M, et al. Opioids for chronic noncancer
pain: a position paper of the American Academy of
Neurology. Neurology 2015;84(14):1503–4. [DOI:
10.1212/WNL.0000000000001485]
Kidner 2009
Kidner CL, Mayer TG, Gatchel RJ. Higher opioid doses
predict poorer functional outcome in patients with chronic
disabling occupational musculoskeletal disorders. Journal of
Bone and Joint Surgery 2009;91(4):919–27.
Kosten 2002
Kosten TR, George TP. The neurobiology of opioid
dependence: implications for treatment. Science & Practice
Perspectives 2002;1(1):13–20.
Kraut 2015
Kraut A, Shafer LA, Raymond CB. Proportion of opioid
use due to compensated workers’ compensation claims in
Manitoba, Canada. American Journal of Industrial Medicine
2015;58(1):33–9. [DOI: 10.1002/ajim.22374]

Adverse events associated with medium- and long-term use of opioids for chronic non-cancer pain: an overview of Cochrane Reviews
(Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

5

Manchikanti 2012a
Manchikanti L, Helm S 2nd, Fellows B, Janata JW, Pampati
V, Grider JS, et al. Opioid epidemic in the United States.
Pain Physician 2012;15(3 Suppl):ES9–38.
Manchikanti 2012b
Manchikanti L, Abdi S, Atluri S, Balog CC, Benyamin
RM, Boswell MV, et al. American Society of Interventional
Pain Physicians (ASIPP) guidelines for responsible opioid
prescribing in chronic non-cancer pain: part 2 - guidance.
Pain Physician 2012;15(3 Suppl):S67–116.
McQuay 2012
McQuay HJ, Derry S, Eccleston C, Wiffen PJ, Moore RA.
Evidence for analgesic effect in acute pain - 50 years on. Pain
2012;153(7):1364–7. [DOI: 10.1016/j.pain.2012.01.024]
Merskey 1994
Merskey H, Lindblom U, Mumford JM, Nathan PW,
Sunderland S. Part III: pain terms, a current list with
definitions and notes on usage. In: Merskey H, Bogduk
N editor(s). Classification of Chronic Pain. 2nd Edition.
Seattle: IASP Press, IASP Task Force on Taxonomy, 1994:
209–14.
Moore 2014
Moore AR, Derry S, Taylor RS, Straube S, Phillips CJ. The
costs and consequences of adequately managed chronic noncancer pain and chronic neuropathic pain. Pain Practice
2014;14(1):79–94. [DOI: 10.1111/papr.12050]
Moore 2015
Moore RA, Derry S, Aldington D, Wiffen PJ. Adverse
events associated with single dose oral analgesics for acute
postoperative pain in adults - an overview of Cochrane
Reviews. Cochrane Database of Systematic Reviews 2015,
Issue 10. [DOI: 10.1002/14651858.CD011407.pub2]
NOUGG 2010
National Opioid Use Guideline Group (NOUGG).
Canadian guideline for safe and effective use of opioids for
chronic non-cancer pain. nationalpaincentre.mcmaster.ca/
opioid/documents.html (accessed 8 July 2016).
Nuckols 2014
Nuckols TK, Anderson L, Popescu I, Diamant AL, Doyle B,
Di Capua P, et al. Opioid prescribing: a systematic review
and critical appraisal of guidelines for chronic pain. Annals
of Internal Medicine 2014;160(1):38–47. [DOI: 10.7326/
0003-4819-160-1-201401070-00732]
Portenoy 1986
Portenoy R, Foley K. Chronic use of opioid analgesics in
non-malignant pain: report of 38 cases. Pain 1986;25(2):
171–86.
Rachinger-Adam 2011
Rachinger-Adam B, Conzen P, Azad SC. Pharmacology
of peripheral opioid receptors. Current Opinion in
Anaesthesiology 2011;24(4):408–13.
Rass 2014
Rass O, Schacht RL, Marvel CL, Mintzer MZ. Opioids. In:
Allen DN, Woods SP editor(s). Neuropsychological Aspects of

Substance Use Disorders: Evidence-Based Perspectives. New
York: Oxford University Press, 2014:231–53.
Schulteis 1996
Schulteis G, Koob GF. Reinforcement processes in opiate
addiction: a homeostatic model. Neurochemical Research
1996;21(11):1437–54.
Shafer 2015
Shafer LA, Raymond C, Ekuma O, Kraut A. The impact
of opioid prescription dose and duration during a workers
compensation claim, on post-claim continued opioid use:
a retrospective population-based study. American Journal
of Industrial Medicine 2015;58(6):650–7. [DOI: 10.1002/
ajim.22453]
Shea 2007
Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N,
Hamel C, et al. Development of AMSTAR: a measurement
tool to assess the methodological quality of systematic
reviews. BMC Medical Research Methodology 2007;7:1–10.
[DOI: 10.1186/1471–2288–7–10]
Vowles 2015
Vowles KE, McEntee ML, Julnes PS, Frohe T, Ney JP,
van der Goes DN. Rates of opioid misuse, abuse, and
addiction in chronic pain: a systematic review and data
synthesis. Pain 2015;156(4):569–76. [DOI: 10.1097/
01.j.pain.0000460357.01998.f1]
Vuong 2010
Vuong C, Van Uum SHM, O’Dell LE, Lutfy K, Friedman
TC. The effects of opioids and opioid analogs on animal
and human endocrine systems. Endocrine Reviews 2010;31
(1):98–132. [DOI: 10.1210/er.2009-0009]
Walker 2007
Walker JM, Farney RJ, Rhondeau SM, Boyle KM, Valentine
K, Cloward TV, et al. Chronic opioid use is a risk factor for
the development of central sleep apnea and ataxic breathing.
Journal of Clinical Sleep Medicine 2007;3(5):455–61.
WHO 1996
World Health Organization. Cancer pain relief: with a guide
to opioid availability. 2nd Edition. Geneva: WHO, 1996.
Windmill 2013
Windmill J, Fisher E, Eccleston C, Derry S, Stannard
C, Knaggs R, et al. Interventions for the reduction of
prescribed opioid use in chronic non-cancer pain. Cochrane
Database of Systematic Reviews 2013, Issue 9. [DOI:
10.1002/14651858.CD010323.pub2]
Zin 2014
Zin CS, Chen LC, Knaggs RD. Changes in trends and
pattern of strong opioid prescribing in primary care.
European Journal of Pain 2014;18(9):1343–51. [DOI:
10.1002/j.1532-2149.2014.496.x]
Zutler 2011
Zutler M, Holty JE. Opioids, sleep, and sleep-disordered
breathing. Current Pharmaceutical Design 2011;17(15):
1443–9.
∗
Indicates the major publication for the study

Adverse events associated with medium- and long-term use of opioids for chronic non-cancer pain: an overview of Cochrane Reviews
(Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

6

APPENDICES

Appendix 1. The Cochrane Library search strategy
#1 MeSH descriptor: [Pain] explode all trees
#2 pain*:ti,ab,kw
#3 #1 or #2
#4 MeSH descriptor: [Analgesics, Opioid] explode all trees
#5 opioid*:ti,ab,kw
#6 codeine or oxycodone or tramadol or hydromorphone or morphine or fentanyl:ti,ab,kw
#7 meperidine or pethidine or dextropropoxyphene or methadone or buprenorphine or pentazocine or hydrocodone or opium or
butorphanol:ti,ab,kw
#8 tapentadolol or papaveretum or meptazinol or dipipanone or dihydrocodeine or diamorphine:ti,ab,kw
#9 #4 or #5 or #6 or #7 or #8
#10 #3 and #9

Appendix 2. GRADE Assessment
The GRADE system uses the following criteria for assigning grade of evidence.
• High quality: we are very confident that the true effect lies close to that of the estimate of the effect.
• Moderate quality: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect,
but there is a possibility that it is substantially different.
• Low quality: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of
the effect.
• Very low quality: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from
the estimate of effect.
Grade of evidence is decreased further if the following are present.
• Serious (-1) or very serious (-2) limitation to study quality.
• Important inconsistency (-1).
• Some (-1) or major (-2) uncertainty about directness.
• Imprecise or sparse data (-1).
• High probability of reporting bias (-1).

CONTRIBUTIONS OF AUTHORS
All authors have contributed to drafting this protocol.

DECLARATIONS OF INTEREST
Charl Els: none known.
Diane Kunyk: none known.
Vernon G Lappi: none known; Vernon G Lappi is a specialist occupational medicine physician and the retired Director of Medical
Services at the Workers’ Compensation Board of Alberta. Since his retirement, he has been a consultant to the Workers’ Compensation
Board of Alberta. His past practice has included patients with chronic pain.
Barend Sonnenberg: none known; Barend Sonnenberg is a Medical Consultant for the Workers’ Compensation Board of Alberta and
has been involved with the Workers’ Compensation Board of Alberta’s opioid project since 2006, which includes file reviews of cases
where opioid analgesics have been prescribed.
Reidar Hagtvedt: none known.
Adverse events associated with medium- and long-term use of opioids for chronic non-cancer pain: an overview of Cochrane Reviews
(Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

7

Sangita Sharma: none known.
Fariba Kolahdooz: none known.
Sebastian Straube declares honoraria from Oxford Medical Knowledge (2014) and advisory board fees from Daiichi Sankyo, Inc.
(2015). Sebastian Straube is a specialist occupational medicine physician and some of the patients he assesses have chronic pain.

SOURCES OF SUPPORT

Internal sources
• No sources of support supplied

External sources
• Workers’ Compensation Board of Alberta, Canada.
We acknowledge funding from the Workers’ Compensation Board of Alberta for the project “Adverse events associated with mediumand long-term use of opioids for chronic non-cancer pain: an overview of Cochrane Reviews”.
• National Institute for Health Research (NIHR), UK.
NIHR Programme Grant, Award Reference Number: 13/89/29 (Addressing the unmet need of chronic pain: providing the evidence
for treatments of pain)

Adverse events associated with medium- and long-term use of opioids for chronic non-cancer pain: an overview of Cochrane Reviews
(Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8

