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Editorial
The IASP and WFSA have, for the last five years, been funding an initiative in South
Africa. Every year we, as PainSA, have received a grant of US$ 10,000 from these
two organisations and the recipients of these grants have been doctors from Africa
who have wished to further their knowledge about pain and the management thereof.
I undertook to oversee this programme and have done so since its inception. This is
not possible to do alone and, had it not been for our members this undertaking would
never have been possible. I must thank Sean Chetty, Gillian Lamacraft, Pauline
Du Plessis, and Sudha Bechan for their invaluable contribution to this programme.
They too required assistance from many members of their staff and although it is
impossible to name all of them, I wish to thank everyone for their contribution to the
programme.
Why am I suddenly mentioning this endeavour after all these years? It is not often that one sees the fruit of a tree
that one planted as a seed many years ago. I recently received a manuscript from one of our Fellows and this fact
has made the whole exercise worthwhile. Dr. Chimaobi Timm Nnaj from Nigeria participated as a fellow in 2014.
He spent his time in Cape Town and Johannesburg. After returning to Nigeria he started a small pain unit and has
continued to manage his programme. This in itself is a great achievement. This however is not where it stopped!
I have the pleasure of featuring Chima’s article for
publication in our Journal. It is not the content that
matters as much as the fact that one of our Fellows
has taken the time and the trouble to write a scientific
paper on a pain related topic. We can now see
evidence that the Fellowship programme can and
does have an impact on pain education and practice
in Africa.
I believe that if our Fellows are able to produce work
of this quality and submit it for publication that we,
as the members of PainSA, should be able to do the
same. I would once again urge all of you to submit
local articles to the Journal.

Dr. Milton Raff
BSc MB ChB FFA(SA)

All correspondence to the editor should be addressed to: raffs@iafrica.com
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ABSTRACT
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Background: Postoperative pain is widely undertreated
in developing countries, causing discomfort, sufferings,
LPPRELOLW\SURORQJHGUHFRYHU\DQGÀQDQFLDOORVVWRLQGLYLGXDOV
and to the society. The management is often inadequate due to
the fear of drug toxicity, early discontinuation of analgesia or
DGPLQLVWUDWLRQRILQDGHTXDWHGRVHRIDQDOJHVLFVSRRUVWDIÀQJ
inadequate pain assessment and unavailability of analgesics.

Introduction
Postoperative pain is widely undertreated in developing
countries, causing discomfort, sufferings, immobility, prolonged
UHFRYHU\DQGÀQDQFLDOORVVWRLQGLYLGXDOVDQGWRWKHVRFLHW\1,2. It
may increase the risk of respiratory, cardiovascular, neurological
and gastrointestinal complications2,3. The management is often
inadequate due to the fear of drug toxicity, early discontinuation
of analgesia or administration of inadequate dose of analgesics,
SRRUVWDIÀQJLQDGHTXDWHSDLQDVVHVVPHQWDQGXQDYDLODELOLW\RI
analgesics3.

Aim: The aim of this study was to audit the practice of
postoperative pain management of the patients in a health
institution in Nigeria, taking into consideration the analgesic
prescription pattern and challenges, and the knowledge of
healthcare providers in pain management.

3DLQ IROORZLQJ GD\ FDVH VXUJHU\ KDV EHHQ LGHQWLÀHG ZLWK WKH
incidence of 1:2, and in major surgeries, 1:10 patients will
complain of severe pain, while 1:3 patients will complain of
moderate pain4. Also, 1:3000 patients who were aware during
general anaesthesia will have an associated incidence of pain
and 1:5 patients will complain of headache associated with
postoperative period4.

Methods: Following the ethical approval, a 23 points
questionnaire was distributed to surgical specialists and
residents in training. The questionnaire evaluated respondent’s
attitude and knowledge of pain management. Data obtained
were entered into Excel Spread sheet version 2011 (Microsoft
&RUS5HGPRQG:$ 7DEOHVDQGÀJXUHVZHUHXVHGWRSUHVHQW
the results.

Some authors3,5,6,7 acknowledged that postoperative pain
KDV WKH FDSDELOLW\ RI LQLWLDWLQJ D QHXURHQGRFULQH UHÁH[
involving the stimulation of the sympathetic nervous system
and release of plasma catecholamine, cortisol, aldosterone,
adrenocorticotrophic and growth hormones, prolactin,
endorphins and vasopressin. And these cause catabolism
and renin-angiotensin system activation. However, the
PDQLIHVWDWLRQVFDQEHPRGLÀHGE\DGHTXDWHDQDOJHVLDDQGWKH
mode of anaesthesia, with improved surgical outcome3,6.

Results: This shows that 55.6% of the participants in this study
ZHUHIDPLOLDUZLWK:+2SDLQPDQDJHPHQWSURWRFRO7KLUW\ÀYH
percent of the participants indicated that they prescribe only
pentazocine for postoperative pain management, while 10%,
5% and 3.75% prescribe diclofenac, paracetamol and tramadol
only respectively.
Conclusion: Effective treatment of postoperative pain is a
fundamental component of quality patient care. This was found
to be inadequate in our study. There is a major difference
between what could be done to relieve pain and what is actually
being achieved in our institution.
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The aim of this study was to audit the practice of postoperative
pain management of the patients in a health institution in
Nigeria, taking into consideration the analgesic prescription

pattern and challenges, and the attitude and knowledge of
healthcare providers in pain management. The outcome of this
study will be used to improve postoperative pain management
of patients, and formulate programs to generate experts in pain
management in our institution.

and 22.2% were not familiar with it nor use it to guide their
patient’s care. Table I also shows that 55% of the participants
in this study were familiar with pain assessment tools and they
also assess postoperative pain during the course of therapy,
however 45% lacks the proper knowledge and doesn’t use it to
manage postoperative pain.

Methods

Table II shows the commonly prescribed analgesics for
SRVWRSHUDWLYH SDLQ WUHDWPHQW 7KLUW\ ÀYH SHUFHQW RI WKH
participants indicated that they prescribe only pentazocine
for postoperative pain management, while 10%, 5% and
3.75% prescribe diclofenac, paracetamol and tramadol
RQO\ UHVSHFWLYHO\ 7ZHQW\ÀYH SHUFHQW RI WKH UHVSRQGHQWV
prescribed the combination of pentazocine-diclofenac, while
15% prescribed the combination of pentazocine-paracetamol.
However, 3.75% and 2.50% prescribes tramadol-diclofenac and
tramadol-paracetamol respectively. About 77.50% participants
are not worried about side effects with analgesics, while 22.50%
are worried about side effects associated with analgesics.

Ethical approval for this study was provided by, the Research
and Ethics Committee of Federal Medical Centre Owerri –
Nigeria, where the study was done. A 23 points questionnaire
was distributed to the mixed population of surgical specialists
and residents in training. The questionnaire evaluated
respondent surgical specialty, ranks, knowledge of World Health
Organisation (WHO) pain management ladder, as well as the
common analgesics prescribed, and their use of pain assessment
parameters.
Data obtained from completed questionnaire were entered into
Excel Spread sheet version 2011 (Microsoft Corp, Redmond,
:$ 7DEOHV DQG ÀJXUHV ZHUH XVHG WR SUHVHQW WKH UHVXOWV DQG
expressed as proportion (number of patients), and percentages.

Discussion
Our study has shown that, there is a major difference between
what could be done to relieve pain and what is actually being
achieved in our Institution – ‘treatment gap’1. Some researchers
showed that this situation generally exist in developing
countries, primarily as a result of the limited manpower, poor
education, knowledge and attitude among health professionals,
limited facilities for pain treatment, and poor access to drugs for
pain relief1,8.

Result
One hundred questionnaires were distributed, however only
eighty were returned completed, showing a response rate of
80%. Figure I shows 65% Junior Resident Doctors, 21.25%
Senior Resident Doctors and 13.75% Specialist Doctors
participation rates in this study.

In our study, we evaluated the knowledge and attitude of our
respondents in terms of postoperative pain. Pain management
education should be an integral part of the training of medical
practitioners1,9,10. However, most authors have been able to
identify that many health care workers have little or no access
to basic pain education, mainly in developing countries9. And
most have come to rely on clinical observation and experiences,
mainly through their own pain treatment successes and failures11.
In another study conducted in Europe, the authors discovered
that despite the high prevalence and public health burden of pain,
pain education is viewed as a marginal topic and non-essential
part of undergraduate medical teaching12. Also, documented
pain teaching in many European medical schools falls far
short of what might be expected12. Most of our respondents
were junior surgical resident doctors in training, who were still
acquiring some clinical education even on postoperative pain
management, but saddled with the responsibilities of patient
care, as well as postoperative pain management. These could
be explained by the limited number of manpower in the form of
specialist medical practitioners, in most developing countries,
as well as Nigeria1,8.

Figure I. Rank of Participants
Table I shows that 48.75% respondents accepted that
postoperative pain management should be the responsibility
of the Anaesthetists, while 33.75% accepted that it should be
treated by the Surgeons, and 13.75% suggested that it should be
jointly managed by the Anaesthetists and Surgeons, however,
3.75% were indifferent in their response. The table also shows
that 55.6% of the participants in this study were familiar with
WHO pain management protocol and also uses it to guide their
pattern of patient’s care, while 22.2% were reluctant about it,
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To effectively manage postoperative
pain, some health institutions have been
able to establish Acute Pain Service
(APS)13. There is a very wide diversity
of APS structures in the world, and
QR DJUHHG GHÀQLWLRQ RI ZKDW LW PLJKW
constitute. Some APS are ‘low-cost’
nurse-based, others are anaesthetistled and some are comprehensive and
multidisciplinary services with APS
nursing staff and daily clinical input
from anaesthetists13,14. This service
has the responsibility to facilitate the
safety and effectiveness of acute pain
management in the perioperative setting,
reduce the risk of adverse outcomes,
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enhance the quality of life for patients with acute pain during
the perioperative period and maintain the patient’s functional
abilities, as well as physical and psychological wellbeing13,14,15.
Acute pain service also has the responsibility of updating the
practice of acute pain management in their respective health
institutions14.

group17. It practically assesses the patient’s comfort.
Some of the comfort scale assesses alertness,
calmness or agitation, respiratory response, physical
movement, mean arterial pressure, heart rate, facial
tension and muscle tone17.
Pentazocine and tramadol were the commonly
prescribed opioid analgesics in our study, Some
clinicians combined them with diclofenac or
paracetamol in the management of postoperative
pain, while in some occasions postoperative pain
were managed with either paracetamol or diclofenac
alone. Postoperative pain should not be managed
arbitrarily. Thus, concept like balanced or multimodal
analgesia has been suggested19, which implies that
pain should be treated with the least amount of the
PRVWVSHFLÀFGUXJQHFHVVDU\WDNLQJFDUHRIDOODVSHFWV
of the pain axis, including stimulation, modulation,
LQÁDPPDWLRQDQGSV\FKRORJ\ZLWKDFRPELQDWLRQRI
drugs and therapy each aimed at creating a synergistic
pain control regimen.

Some authors have recorded good postoperative analgesia
outcome following this method of pain management. Nnaji
et al20 in their study of spinal block characteristics in patients
who had transurethral resection of prostate, discovered that
the insertion of rectal diclofenac prolonged the duration of
analgesia, however more in the group of patients whose spinal
anaesthetic preparation contained fentanyl. Also, Gupta et al21
combined rectal-diclofenac as adjuncts of caudal-bupivacaine
and found such to be adequate and effective in postoperative
pain management in day case surgery. Some clinicians who
participated in our study demonstrated that as a routine, that they
usually combine tramadol or pentazocine with either diclofenac
or paracetamol in the management of postoperative pain.

Acute pain service is not developed in our health institution.
However, in our study, we found out that most of the respondents
accepted that postoperative pain should be the responsibility
of the surgeon alone, while few believed that it should require
multidisciplinary approach, principally involving the surgeon
and the anaesthetist. The Australian and New Zealand College
of Anaesthetists recommends a multidisciplinary approach to
the management of acute pain16.

In a guideline developed by World Health Organisation22, on
pharmacological treatment of acute pain, also referred to as
World Health Organization pain relief ladder, it stipulated
that mild pain or bottom rung of the pain relief ladder should
be managed using non-opioid with or without adjuvant pain
medication. Moderate pain or middle rung of pain relief ladder
will necessitate the use of weak opioid with or without nonopioid or and adjuvant pain medication. While severe pain or
highest rung of the pain relief ladder will require the use of
strong opioid with or without non-opioid or and adjuvant pain
medication22. Some participants in our study were not familiar
with this guideline, while some who were familiar with it do not
use it to guide their management of postoperative pain.

Knowledge of the respondents on pain assessment and its
relation with pain management was not optimal in our study.
This could be explained by the poor pain education of healthcare
workers, which is synonymous with the developing countries,
and thus physicians tend to rely on personal experiences in
their management of postoperative pain9,11. According to the
American Society of Anesthesiologists Task Force on acute
pain management, a directed pain history, physical examination,
and a pain control plan should be included in the anesthetic
preoperative evaluation of patients14. Also, it has been suggested
that tailoring the treatment regimens to the individual patient,
will require that regular assessment of adequacy of analgesia
and any adverse effects of analgesic drugs or techniques be
performed and documented14,16.

Pentazocine and tramadol are the two most commonly used
opioids in developing countries, even in the management of
pain during labour23,24.The prescription of pentazocine and
tramadol as the only opioids during the time of this study could
be explained by the relative lack of strong opioid analgesics
in our environment as well as other developing countries
1,8,9
. In a study by Soyanwo25, lack of opioids, and lack of
government priority were found to be the contributors to poor
pain management in low resource countries. This corroborates
with Size et al1VWXG\WKDWLGHQWLÀHGWKDWDQDOJHVLDKDVDORZHU
priority than other aspects of healthcare in developing countries,
so that effective pain relief is unavailable to large numbers of
patients. The study also discovered that comprehensive data
about the incidence and management of pain were lacking and
that even when patients do access health care facilities, pain
relief still seems to be poor1.

Pain scale has been found to be a valuable tool in the measurement
RI SDWLHQW·V SDLQ LQWHQVLW\ DQG TXDQWLÀFDWLRQ RI WKH HIIHFW RI
treatment, and it is available for neonates, infants, children,
adolescents and adults17,18. This includes the observational or
behavioral pain scale, self-reporting pain scale and physiological
pain scale17,18. Observational pain scale is more effective in
children, infants and neonates who can’t verbally report pain. It
can be referred to as non-verbal pain assessment tool. Examples
of such pain scales include Face Legs Arms Cry Consolability
Scale (FLACCS), Children’s Hospital of Eastern Ontario Pain
Scale (CHEOPS) used in children and neonatal/infant pain scale
used in infants and neonates17,18.
The self-report pain scale is more applicable in older children
and adults who can report pain. Examples of this include WongBaker Faces pain rating scale, Colored analogue scale used in
children, and visual analogue scale (VAS), Numerical rating
scale (NRS), Brief pain inventory used in adults and older
children17. Physiological pain scale can be applicable in all age
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Pentazocine and tramadol are Schedule IV opioid analgesic26.
Pentazocine weakly antagonizes the analgesic effects of
morphine and meperidine23,24. It produces incomplete reversal of

cardiovascular, respiratory, and behavioral depression induced
by morphine and meperidine, and it has sedative activity23,24.
Pentazocine is administered oral and parenterally, and its
metabolized in the liver and excreted primarily in the urine23,
24
. Tramadol is a centrally acting synthetic opioid analgesic.
It inhibits the reuptake of norepinephrine, and serotonin in
vitro23,24,26, and may cause dizziness, somnolence, nausea,
constipation, sweating, pruritus and orthostatic hypotension.
However, unlike morphine, tramadol does not cause histamine
release, and at therapeutic doses, it has no effect on heart rate,
left-ventricular function or cardiac index23,24,26. Tramadol is
administered oral, rectal and parenterally, and its metabolites
are excreted primarily in the urine23.

20.

Subarachnoid block for transurethral resection of the prostate: a comparison of the block
characteristics between 0.5% isobaric bupivacaine with fentanyl and 0.5% isobaric bupivacaine
DORQH1QDML&70DWR&1)\QHIDFH2JDQ630-  ²
 *XSWD1:DNKORR50HKWD$:DOL'*XSWD63RVWRSHUDWLYHDQDOJHVLDLQFKLOGUHQFDXGDO
block with bupivacaine, rectal diclofenac and combination of both. J Anaesth Clin Pharmacol
  
22. Famewo CE. Postoperative pain In: Famewo CE (editor) Lectures in anaesthesia and intensive
FDUHIRUPHGLFDOVWXGHQWVDQGSUDFWLWLRQHUVWKLUGHGLWLRQ/RYHPRVW3ULQWHUV/WG,EDGDQ
97-100.
23. Wali AS, Ajaz S, Azam SI, Ariff S. Labour analgesia: Tramadol versus Pentazocine Pak J Surg
  
24. Kuti O, Faponle AF, Adeyemi AB, Owolabi AT. Pain relief in labour: A randomised controlled
WULDOFRPSDULQJ3HQWD]RFLQHZLWK7UDPDGRO1LJ-2EVW*\QDH  ²
25. Soyannwo AO. Obstacles to Pain Management in Low-Resource Settings In: Kopf A, Patel NB
HGLWRUV *XLGHWR3DLQ0DQDJHPHQWLQ/RZ5HVRXUFH6HWWLQJV,$636HDWWOH²
26. WHO Expert Committee on Drug Dependence. Thirty-sixth report. Geneva, Switzerland World
Health Organization, 2014 (WHO Technical Report Series, No. 991).
27. Philip W, Kuo PC, Schroeder RA. The postoperative care of the surgical patient. David DO
HGLWRU ,Q)LUVW([SRVXUHWR*HQHUDO6XUJHU\0F*UDZ+LOO&R
28. Kolawole IK, Fawole AA. Postoperative pain management following caesarean section in
8QLYHUVLW\RI,ORULQ7HDFKLQJ+RVSLWDO,ORULQ1LJHULD:HVW$IU-RI0HG
29. Faponle AF, Usang UE. Postoperative symptoms at home in children following day case
VXUJHU\0(-$QDHVWK  
30. Ocitti EF, Adwok JA. Post-operative management of pain following major abdominal and
WKRUDFLFRSHUDWLRQV(DVW$IU0HG-

There have been progress in acute pain management over the
years, and this have demonstrated that effective pain relief can be
achieved with a range of inexpensive drugs and treatments, yet
the vast majority of patients in less developed areas of the world
have little or no access to even the most limited of therapies that
could alleviate their suffering from postoperative pain9,10.

A survey of postoperative pain management in
Federal Medical Centre Owerri

Dear Sir/Ma,

The globally prevalence of postoperative pain in patients, ranges
from 50% to 75%27. However, in Saharan Africa the values
vary from one region to the other. In Nigeria, one study reported
the prevalence rate of 95%, while another study reported
7%28,29. In Kenya, a study conducted in Kenyatta national
hospital on postoperative pain management following major
abdominal and thoracic operations found that 60% of patients
experienced postoperative pain30. Indicating that postoperative
pain still remained a public health issue in both the developing
and developed world1,10.

Please participate in the above named survey by responding to
the questions below. All information obtained will be used for
research purposes. Thanks.

Conclusion
Effective treatment of postoperative pain is a fundamental
component of quality patient care. This was found to be
inadequate in our study. There is a major difference between
what could be done to relieve pain and what is actually being
DFKLHYHG:HUHFRPPHQGWKHGHYHORSPHQWRIVSHFLÀFSROLFLHV
protocols and guidelines for treatment and monitoring of
postoperative pain in the studied Institution, and sub-region.
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1.

Gender

2.

Surgical specialty

3.

Designation i. Consultant / ii. Senior Resident
/ iii. Junior Resident

4.

Year of surgical practice i. 1 – 10 years / ii. 11 – 20 years
/ iii. 21 – 30 years

5.

Who do you think should manage postoperative pain?
i. Surgeon / ii. Anaesthetist

6.

Do you prescribe postoperative analgesic for your patients?
i. Yes / ii. No

7.

If no to No.6 give reason

8.

Are you aware of the WHO pain management lather?
i. Yes / ii. No

9.

If yes to No.8, do you apply that in your patient’s
postoperative pain management? i. Yes / ii. No

10. What analgesic(s) do you discharge your patients on after
day case surgery?

11. Are you familiar with the duration of action? i. Yes / ii. No
12. Do you follow them up? i. Yes / ii. No

13. If yes to No.11, how do you follow them up?
14. Have you ever encountered any complication following your
prescription? i. Yes / ii. No
15. If yes to No.14, what is the complication
16. What analgesic(s) do you prescribe for the in-hospital
surgical patients?

17. Are you familiar with the duration of action? i. Yes / ii. No
18. Do you follow them up? i. Yes / ii. No

19. If yes to No.18, how do you follow them up?
20. Have you ever encountered any complication following your
prescription? i. Yes / ii. No
21. If yes to No.20, what is the complication
22. Do you assess the effectiveness of the postoperative pain
care? i. Yes / ii. No
23. If yes to No.22, what parameter do you use?
8
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Trends and predictors of opioid use after total knee
and total hip arthroplasty
Jenna Goeslinga,*, Stephanie E. Mosera, Bilal Zaidib, Afton L. Hassetta, Paul Hilliarda, Brian Hallstroma,
Daniel J. Clauwa, Chad M. Brummetta

Abstract
Few studies have assessed postoperative trends in opioid cessation and predictors of persistent opioid use after total knee
arthroplasty (TKA) and total hip arthroplasty (THA). Preoperatively, 574 TKA and THA patients completed validated, self-report
measures of pain, functioning, and mood and were longitudinally assessed for 6 months after surgery. Among patients who were
opioid naive the day of surgery, 8.2% of TKA and 4.3% of THA patients were using opioids at 6 months. In comparison, 53.3% of TKA
and 34.7% of THA patients who reported opioid use the day of surgery continued to use opioids at 6 months. Patients taking .60
mg oral morphine equivalents preoperatively had an 80% likelihood of persistent use postoperatively. Day of surgery predictors for 6month opioid use by opioid-naive patients included greater overall body pain (P 5 0.002), greater affected joint pain (knee/hip) (P 5
0.034), and greater catastrophizing (P 5 0.010). For both opioid-naive and opioid users on the day of surgery, decreases in overall
body pain from baseline to 6 months were associated with decreased odds of being on opioids at 6 months (adjusted odds ratio
[aOR] 5 0.72, P 5 0.050; aOR 5 0.62, P 5 0.001); however, change in affected joint pain (knee/hip) was not predictive of opioid use
(aOR 5 0.99, P 5 0.939; aOR 5 1.00, P 5 0.963). In conclusion, many patients taking opioids before surgery continue to use
opioids after arthroplasty and some opioid-naive patients remained on opioids; however, persistent opioid use was not associated
with change in joint pain. Given the growing concerns about chronic opioid use, the reasons for persistent opioid use and
perioperative prescribing of opioids deserve further study.
Keywords: Opioid, Opioid cessation, Total knee arthroplasty, Total hip arthroplasty, Pain, Postsurgical

1. Introduction
Total knee arthroplasty (TKA) and total hip arthroplasty (THA) are 2
of the most common and successful surgical interventions
performed annually to treat pain in the affected joint10,12,14 and,
with the aging population, the number of arthroplasties conducted each year is projected to increase at a staggering rate.13
Whereas opioids are a mainstay for managing acute postoperative pain4 and are the primary analgesic modality for TKA
and THA after discharge, clinicians and researchers are now
more critical of long-term use of opioids for chronic pain,6,8,15
including osteoarthritis.11,16 What is not well understood is how
opioid use changes after arthroplasty and what factors predict
their persistent opioid use.
Despite growing scientific and clinical interest in opioids,
surprisingly few studies have explored opioid use in patients
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undergoing surgical interventions for the treatment of pain. The
limited data on opioid cessation after arthroplasty suggest that
the majority of patients discontinue opioids soon after surgery.
For instance, among a national sample of patients who underwent TKA, 14% of patients taking opioids before TKA and 3%
of opioid-naive patients (ie, patients started on opioids postoperatively) continued opioids at 12 months.7 Studies have also
identified several predictors of opioid use after arthroplasty.
Franklin and colleagues used a large national data set to assess
persistent opioid use after TKA and found that opioid use before
arthroplasty and persistent pain at the surgical site were
associated with having an opioid prescription 12 months after
arthroplasty.7 Similarly, using a database from the Mayo Clinic,
Singh and colleagues separately analyzed the outcomes of TKA19
and THA.18 Female gender,18,19 younger age,18,19 higher body
mass index,18,19 and preoperative anxiety19 were associated with
opioid use 2 and 5 years after arthroplasty. Although these
findings are novel, the researchers were unable to account for
preoperative opioid use in their analyses, did not include
measures of pain and functioning, and were limited to billing
data for assessments of anxiety and depression.
Well-designed prospective studies that assess patterns of
opioid use and predictors of continued use are needed to
enhance preoperative and postoperative pain management. To
this end, the current study of prospectively collected data has 3
primary aims and hypotheses: (1) to explore the natural course of
opioid use in opioid-naive patients, as well as patients taking
opioids preoperatively (we hypothesized most patients would
achieve opioid cessation at 6 months), (2) to identify preoperative
predictors of persistent opioid use 6 months after TKA and THA
www.painjournalonline.com

9

1259

Copyright  2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.

1260

·

PAIN®

J. Goesling et al. 157 (2016) 1259–1265

(hypothesized predictors included opioid use the day of surgery,
greater pain at baseline, baseline symptoms of depression and
anxiety), and (3) to examine how change in knee/hip pain from
baseline to 6 months predicts opioid use at 6 months (we
hypothesized that less improvement/pain relief in the affected
joint [knee/hip] at 6 months would be associated with persistent
opioid use).

2. Materials and methods
2.1. Study setting and participants
This study is a secondary analysis of data from a prospective
outcome study in patients undergoing TKA and THA.3 Data
collection and subsequent analyses were approved by the
Institutional Review Board at the University of Michigan (Ann
Arbor, MI). Between March 2010 and May 2013, patients were
recruited from either a preoperative arthroplasty workshop or
from the preoperative waiting area on the day of surgery. Patients
were eligible to participate if they were scheduled for primary,
unilateral TKA or THA and were at least 18 years old. Exclusion
criteria included being a non-English speaker, inability to provide
written informed consent, bilateral arthroplasty, revision arthroplasty, and prisoners. All eligible participants completed a battery
of validated self-report questionnaires preoperative on the day of
their surgery and were followed longitudinally to assess surgical
outcomes. Postarthroplasty data were collected at 1 and 3
months through telephone, and 6 months by mail. The predictors
of arthroplasty outcomes have previously been published.3 There
were 576 eligible patients included in the current study. Two
patients had missing data on current opioid use, so they were
excluded from the analyses, resulting in a final sample of 574
participants.

functioning (17 items; range, 0-68). The subscales were individually analyzed for descriptive and outcomes data.
2.2.3. Overall body pain
The Brief Pain Inventory (BPI) is a self-report scale that assesses
both the severity of pain and impact of pain on daily functioning.5
Overall pain severity was assessed using a 4-item subscale that
asks about overall body pain at its worst and least in the last week,
average pain, and pain right now. For each item, participants
were asked to rate their overall pain on a scale of 0 (no pain) to 10
(pain as bad as you can imagine).22 The average of the 4 scores
was used as a single composite measure of pain severity.
2.2.4. Symptoms of depression and anxiety
Depressive and anxiety symptoms were assessed using two 7item subscales from the Hospital Anxiety and Depression Scale
(HADS).23 The HADS is a brief and widely used instrument to
measure psychological distress in general and medical populations. A score on either subscale of 0 to 7 is considered within the
normal range; a score of 8 to 10 is suggestive of the presence of
anxiety/depression; and a score of 11 or higher indicates a high
probability that anxiety/depression is present.
2.2.5. Pain catastrophizing
Pain catastrophizing was assessed using the 6-item catastrophizing subscale from the Coping Strategies Questionnaire (CSQ).17
The CSQ catastrophizing subscale is a widely used scale that
measures the extent patients view pain as a threat and evaluate
their ability to cope with pain.21 Patients used a 7-point scale to
rate each item from 0 (never think that) to 6 (always think that).

2.2. Measures

2.3. Statistical analysis plan

2.2.1. Preoperative and postoperative opioid use

All analyses were conducted with Stata version 13.1.20 Baseline
phenotypic differences between those on vs off opioids the day of
surgery were examined using t tests or x2 tests as appropriate. To
show the natural trajectory of opioid use after TKA or THA, we
calculated the percentage of patients on opioids at 1, 3, and 6
months postoperatively for those taking and not taking opioids
preoperatively (baseline). Next, univariate logistic regression
models were conducted to compare the preoperative phenotypes of the patients not taking opioids 6 months after surgery
with the patients with persistent opioid use. To examine how
changes in pain from the day of surgery to 6 months were related
to opioid use at 6 months, change scores were calculated
subtracting WOMAC knee/hip pain subscale and overall body
pain (BPI) at 6 months from WOMAC knee/hip pain and overall
body pain on the day of surgery, respectively. These change
scores were then included as predictors of opioid use at 6 months
in 2 multivariate logistic regression models.

Preoperative opioid use was recorded by a research assistant
using a list of current medications obtained from a chart review of
the patient’s medical records. All pain medications were reviewed
with the patient to ensure accuracy, including the average daily
dose. Patients were considered to be using opioid medication
preoperatively if they confirmed the documented use of opioids.
Patients who reported no opioid use the day of surgery were
considered “opioid naive,” which was confirmed both by chart
review and verbal confirmation with the patient on the day of
surgery. Postoperative opioid use was assessed at all follow-up
time points by reviewing current medications with the patient.
Patients were considered to be using opioid medication postoperatively if they confirmed the use of opioids. For all patients
reporting opioid use, a 24-hour oral morphine equivalency (OME)
dose was calculated preoperatively and at all postoperative
follow-up assessments. Patients were asked to confirm the
correct dose and for as needed medications the average number
of pills per day was determined.
2.2.2. Joint pain (knee/hip)
The Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) is a 24-item standardized questionnaire that is
widely used to assess pain, stiffness, and function specific to the
joints in patients with osteoarthritis of the knee and hip.1 The
WOMAC is divided into 3 subscales including pain (5 items;
range, 0-20), stiffness (2 items; range, 0-8), and physical

3. Results
3.1. Baseline phenotypic differences between participants
reporting opioid use on the day of surgery (TKA or THA)
compared with those not using opioids
Across the entire sample, 28.99% (N 5 167) of participants
reported current opioid use the day of their TKA or THA.
Participants’ already taking opioids on the day of their TKA or
THA reported a worse phenotypic profile compared with
participants not taking opioids the day of surgery. Current opioid
10
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users reported higher levels of pain in their surgery site (P ,
0.001), stiffness (P , 0.001), functional impairment (P , 0.001),
overall body pain (P , 0.001), and symptoms of depression (P ,
0.001), anxiety (P 5 0.002), and catastrophizing (P 5 0.001).
Current opioid users were more likely to be younger (P , 0.001)
and less likely to be Caucasian (P 5 0.007). There were no
significant differences in gender (P 5 0.127) or type of surgery (P
5 0.213). See Supplemental Table 1 for the details of these
differences (available online as Supplemental Digital Content at
http://links.lww.com/PAIN/A241).
3.2. Natural course of opioid use after TKA and THA
To understand the natural course of opioid use after TKA and
THA, opioid use at 1, 3, and 6 months was reported (Table 1).
Knee arthroplasty patients reporting opioid use the day of
surgery reported greater opioid use at 6 months (53.3%) than
those not taking opioids the day of surgery (8.2%) (P , 0.001).
Hip arthroplasty patients reporting opioid use the day of
surgery also reported greater opioid use at 6 months (34.7%)
compared with those not taking opioids before surgery (4.3%)
(P , 0.001). Furthermore, 42% of opioid-naive TKA patients on
opioids at 3 months were still on opioids at 6 months. For
opioid-naive THA patients, 29% of those on opioids at 3
months were still on opioids at 6 months. In a logistic
regression model controlling for age, race, and gender, opioid
use at 3 months was associated with a relative risk of 56 (P ,
0.001) of being on opioids at 6 months. In the same model for
opioid-naive THA patients, opioid use at 3 months was
associated with a relative risk of 12 (P 5 0.004) of being on
opioids at 6 months.
3.3. Baseline predictors of persistent opioid use 6
months postarthroplasty
To identify baseline predictors of persistent opioid use, we
compared the preoperative phenotypes of those patients
whose opioid use persisted 6 months after surgery with those
patients not taking opioids at 6 months (Table 2). On the day
of surgery, univariate analyses demonstrated that persistent
opioid users at 6 months reported worse pain in their surgery
site (P , 0.001), greater functional impairment (P 5 0.002),
more stiffness (P 5 0.001), increased overall body pain (P ,
0.001), more symptoms of depression (P 5 0.006), and higher
levels of catastrophizing (P 5 0.001). There was no difference
in those patients who continued to take opioids at 6 months

1261

Table 2

Preoperative phenotypic differences between patients
reporting persistent opioid use (6 months postoperatively)
and those that did not.
Day of surgery characteristics

Opioid use at 6 mo

P

No (N 5 386) Yes (N 5 70)
Age
Male
Caucasian
Knee surgery
WOMAC, pain (range 5 3-20)
WOMAC, functioning (range 5 8-61)
WOMAC, stiffness (range 5 0-8)
WOMAC, total (range 5 16-89)
BPI, overall pain severity
(range 5 0-10)
HADS, depression (range 5 0-17)
HADS, anxiety (range 5 0-20)
CSQ, catastrophizing (range 5 0-36)

63.48 (10.42)
48.70%
95.90%
40.50%
10.27 (3.25)
35.24 (10.24)
4.45 (1.76)
49.96 (13.97)
4.32 (1.9)

62.57 (11.27)
0.509
37.10%
0.074
94.20%
0.531
51.30%
0.087
12.17 (3.67) ,0.001
39.9 (12.5)
0.002
5.27 (1.76)
0.001
57.22 (16.93) ,0.001
5.43 (1.99)
,0.001

4.3 (3.08)
5.14 (3.5)
4.01 (4.99)

5.49 (3.91)
6.03 (4.17)
6.81 (8.42)

0.006
0.064
0.001

x2 tests were conducted for categorical variables and independent sample t tests were conducted for
continuous variables. Mean and SD were reported for continuous variables.
BPI, Brief Pain Inventory; CSQ, Coping Strategies Questionnaire-Catastrophizing subscale; HADS, Hospital
and Anxiety and Depression Scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

based on age (P 5 0.509), gender (P 5 0.074), ethnicity (P 5
0.531), or type of surgery (P 5 0.087). Furthermore,
a univariate logistic regression revealed that preoperative
opioid dose (OME) was significantly predictive of opioid use at
6 months (OR 5 1.07, P , 0.001). A plot of opioid dose (OME)
at the day of surgery against the predicted probability of opioid
use at 6 months shows that the probability of opioid use at 6
months increases as OME increases, with a presurgical OME
of 60 or greater being associated with an 80% or greater
predicted probability of opioid use at 6 months (Fig. 1).
As a secondary analysis, we examined univariate baseline
predictors of 6-month opioid use for those on opioids on the day
of surgery and opioid-naive patients separately (Table 3). For

Table 1

Natural history of opioid use after TKA or THA at 1, 3, and 6
months after surgery.
Knee arthroplasty
Preoperative opioid
use (N 5 64)
Opioid naive (N 5 179)
Hip arthroplasty
Preoperative opioid
use (N 5 103)
Opioid naive (N 5 228)

Month 1

Month 3

Month 6

n 5 61
54 (88.5%)

n 5 54
26 (48.2%)

n 5 45
24 (53.3%)

n 5 170
113 (66.5%)

n 5 169
28 (16.6%)

n 5 147
12 (8.2%)

Month 1

Month 3

Month 6

n 5 97
62 (63.9%)

n 5 90
34 (37.8%)

n 5 75
26 (34.7%)

n 5 222
50 (22.5%)

n 5 207
9 (4.4%)

n 5 189
8 (4.3%)

Figure 1. Plot of predicted probability of opioid use at 6 months from daily
opioid dose (oral morphine equivalency, OME) values before surgery. A logistic
regression model predicting opioid use from daily opioid dose in OME values
before surgery was conducted. A 1-unit increase in OME is associated with
a 7% increased odds of being on opioids at 6 months. This plot shows the
increase in predicted probabilities of opioid use at 6 months by presurgical
OME. OME values of 50 or greater are associated with predicted probabilities
of 60% or greater of being on opioids at 6 months. OME values of 60 or greater
are associated with predicted probabilities of 80% or greater of being on
opioids at 6 months.

N values vary due to missing data.
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those on opioids on the day of surgery, knee surgery (P 5 0.045)
and higher preoperative opioid dose (OME, P 5 0.010) were
predictive of 6-month opioid use. For opioid-naive patients, on
the day of surgery having greater overall body pain (P 5 0.002),
greater joint pain (knee/hip) (P 5 0.034), and greater catastrophizing (P 5 0.010) were predictive of 6-month opioid use.
3.4. Change in knee/hip pain from baseline to 6 months as
a predictor of opioid use at 6 months
A multivariate logistic regression model was conducted
predicting opioid use at 6 months from change in knee/hip
pain and overall body pain from baseline to 6 months (Table 4).
Baseline pain scores, age, race, gender, opioid use at
baseline, and type of surgery were included as covariates in
the model. Overall body pain at baseline (adjusted odds ratio
[aOR] 5 1.71, P , 0.001) and opioid use at baseline (aOR 5
9.27, P , 0.001) were predictive of opioid use at 6 months.
Furthermore, decreased overall body pain was associated with
lower odds of being on opioids at 6 months (aOR 5 0.68, P ,
0.001), whereas contrary to our hypothesis, change in joint
pain (knee/hip) was not predictive of opioid use at 6 months
(aOR 5 1.01, P 5 0.900).
As a secondary analysis, separate multivariate logistic
regression models were conducted for opioid-naive patients
and those on opioids on the day of surgery (Table 5). For those
not on opioids at the day of surgery, higher preoperative overall
body pain (aOR 5 2.76, P , 0.001) and knee arthroplasty (vs
THA; aOR 5 3.89, P 5 0.044) were predictive of opioid use at 6

months. Furthermore, decreased overall body pain from
baseline to 6 months (aOR 5 0.72, P 5 0.050) was associated
with lower odds of being on opioids at 6 months, whereas
change in joint pain (knee/hip) was not predictive of opioid use
at 6 months (aOR 5 0.99, P 5 0.939). For those on opioids
preoperatively, only decreases in overall body pain were
associated with lower odds of being on opioids at 6 months
(aOR 5 0.62, P 5 0.001). Change in affected joint pain was
again not predictive (aOR 5 1.00, P 5 0.963).

4. Discussion
To our knowledge, this is the first study to examine predictors of
opioid use in patients taking opioids preoperatively and opioidnaive patients, and to include changes in joint pain (knee/hip) and
overall pain as predictors of persistent opioid use. We would
expect that after a successful surgical intervention, opioid use
should no longer be necessary as the pain in the joint improves.
However, the current data emphasize that the relationship
between persistent opioid use after arthroplasty is far more
complex than improvement in pain in the affected joint.
4.1. Patterns of opioid cessation after TKA and THA differ
between patients taking opioids preoperatively and opioidnaive patients
These data highlight the importance of understanding the natural
trajectory of opioid use after TKA or THA, especially taking into
account how cessation rates differ depending on opioid use the

Table 3

Day of surgery phenotypic differences between those on opioids at month 6 and those not broken down by opioid use day of
surgery.
Day of surgery characteristics
On opioids at the day of surgery
Age
Male
Caucasian
Knee surgery
WOMAC, pain (range 5 3-20)
WOMAC, functioning (range 5 8-61)
WOMAC, stiffness (range 5 0-8)
WOMAC, total (range 5 17-89)
BPI, overall pain severity (range 5 1.5-10)
HADS, depression (range 5 0-15)
HADS, anxiety (range 5 0-17)
CSQ, catastrophizing (range 5 0-19)
Preoperative opioid dose (OME range 0.03-270)
Not on opioids at the day of surgery
Age
Male
Caucasian
Knee surgery
WOMAC, pain (range 5 4-19)
WOMAC, functioning (range 5 8-61)
WOMAC, stiffness (range 5 0-8)
WOMAC, total (range 5 16-88)
BPI, overall pain severity (range 5 0-10)
HADS, depression (range 5 0-17)
HADS, anxiety (range 5 0-20)
CSQ, catastrophizing (range 5 0-36)

Opioid use at 6 mo

P

No

Yes

N 5 70
60.53 (10.54)
45.70%
92.90%
30.00%
11.84 (2.84)
40.55 (8.92)
4.97 (1.57)
57.53 (12.13)
5.48 (1.68)
5.67 (3.01)
5.58 (3.33)
5.65 (4.78)
11.84 (18.93)
N 5 316
64.13 (10.32)
49.40%
96.50%
42.70%
9.91 (3.24)
34 (10.15)
4.33 (1.79)
48.22 (13.8)
4.06 (1.85)
4 (3.02)
5.04 (3.54)
3.65 (4.97)

N 5 50
60.64 (11.4)
30.00%
92.00%
48.00%
12.4 (3.54)
41.14 (12.31)
5.36 (1.85)
58.76 (16.67)
5.43 (1.85)
5.7 (3.74)
6.28 (4.07)
6.56 (7.45)
20 (35)
N 5 20
67.4 (9.56)
55.00%
100.00%
60.00%
11.61 (4.03)
36.94 (12.79)
5.06 (1.55)
53.61 (17.44)
5.42 (2.34)
5 (4.33)
5.45 (4.43)
7.62 (11.27)

0.956
0.082
0.860
0.045
0.353
0.773
0.238
0.658
0.877
0.956
0.318
0.456
0.010
0.169
0.625
0.408
0.131
0.034
0.242
0.092
0.115
0.002
0.167
0.622
0.010

x2 tests were conducted for categorical variables and independent sample t tests were conducted for continuous variables. Mean and SD were reported for continuous variables.
BPI, Brief Pain Inventory; CSQ, Coping Strategies Questionnaire-Catastrophizing subscale; HADS, Hospital and Anxiety and Depression Scale; OME, oral morphine equivalency; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index.
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Table 4

Changes in pain from baseline to 6 months as predictors of opioid use at 6 months for whole sample of opioid users and opioid
naive on day of surgery.
Change in overall body pain (BPI)
Change in surgical site pain (WOMAC)
Preoperative pain overall (BPI)
Preoperative surgical site pain (WOMAC)
Opioid use preoperatively
Caucasian
Age
Female
Knee surgery (vs hip surgery)

Odds ratio

Relative risk

0.68
1.01
1.71
0.98
9.27
1.84
1.00
0.97
1.86

0.72
1.01
1.53
0.98
3.90
1.61
1.00
0.98
1.63

SE

AUC

P

95% CI

0.07
0.05
0.26
0.08
3.33
1.32
0.02
0.34
0.68

0.44
0.50
0.58
0.50
0.81
0.59
0.50
0.50
0.60

,0.001
0.900
,0.001
0.819
,0.001
0.392
0.864
0.937
0.087

0.56-0.83
0.91-1.12
1.27-2.30
0.84-1.15
4.59-18.74
0.45-7.48
0.97-1.04
0.49-1.91
0.91-3.80

Overall model AUC 5 0.864. AUC for each predictor is included as a measure of effect size. Change in overall body pain calculated by subtracting mean BPI Overall Body Pain score at 6 months from mean BPI Overall Body Pain
score at the day of surgery. Thus, positive values indicate decreases in overall body pain. Change in surgical site pain calculated by subtracting mean WOMAC Pain score at 6 months from WOMAC Pain score at the day of
surgery. Positive scores indicate decreases in surgical site pain from baseline to 6 months.
AUC, area under the curve; BPI, Brief Pain Inventory; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

day of surgery. Overall, patients showed a trend towards opioid
cessation. Despite this, patients taking opioids preoperatively
were far more likely to report persistent opioid use at 6 months
(53.3% TKA, 34.7% THA) than were opioid-naive patients (8.2%
TKA, 4.3% THA). Although it was not unexpected that preoperative opioid use was associated with persistent use at 6
months, the rates of opioid use after arthroplasty are higher than
those previously reported. A similar study in TKA patients found
that 14% of patients already taking opioids before TKA reported
continued opioid use at 12 months.7 One possible explanation for
the lower cessation rates is that the assessment period
postarthroplasty differed (6 months vs 12 months). However,
there is no evidence of meaningful change in pain beyond the 6month postoperative time point. This study also showed that
a percentage of opioid-naive patients started on opioid postoperatively to manage acute pain will continue to use opioids well
after the surgical recovery period. On the one hand, 4.3%-8.2% is
a relatively small percentage, suggesting that prescribing opioids
for acute pain after arthroplasty in opioid-naive patients does not
pose a significant risk for long-term opioid use. However, a total of

3.48 million TKAs and almost 600,000 THAs are projected by
2030,13 thereby potentially leading to more than 250,000 new
chronic opioid users in the United States each year.
4.2. Preoperative characteristics associated with persistent
opioid use at 6 months were worse pain and functioning,
symptoms of depression, greater catastrophizing, and
higher preoperative opioid dose
Preoperative factors associated with persistent opioid use at 6
months included worse pain in the surgery site (joint pain), greater
functional impairment, more stiffness, overall body pain, and
symptoms of depression and catastrophizing. Importantly, our
data suggest that for patients taking opioids preoperatively, an
average daily dose of more than 60 mg OME was independently
associated with persistent opioid use (Fig. 1). That is, patients on
high-dose opioids had an 80% or greater predicted probability of
being on opioids at 6 months. One possibility is that higher doses
of opioids make opioid cessation especially challenging, regardless of the outcome of a surgical procedure. For instance, these

Table 5

Changes in pain from baseline to 6 months as predictors of opioid use at 6 months for opioid users and opioid naive on day of
surgery separately.
On opioids day of surgery
Change in overall body pain (BPI)
Change in surgical site pain (WOMAC)
Preoperative overall pain (BPI)
Preoperative overall pain (WOMAC)
Caucasian
Age
Female
Knee surgery (vs hip surgery)
Not on opioids day of surgery
Change in overall body pain (BPI)
Change in surgical site pain (WOMAC)
Preoperative overall pain (BPI)
Preoperative overall pain (WOMAC)
Caucasian*
Age
Female
Knee surgery (vs hip surgery)

Odds ratio

Relative risk

SE

AUC

P

95% CI

0.62
1.00
1.24
1.09
0.95
0.97
1.67
1.23

0.78
1.01
1.11
1.04
0.90
0.99
1.30
1.09

0.09
0.07
0.24
0.11
0.76
0.02
0.77
0.59

0.43
0.50
0.53
0.51
0.49
0.50
0.58
0.53

0.001
0.963
0.269
0.418
0.950
0.203
0.265
0.669

0.46-0.82
0.88-1.14
0.85-1.82
0.89-1.33
0.20-4.54
0.93-1.02
0.68-4.13
0.48-3.12

0.72
0.99
2.76
0.89
—
1.06
0.37
3.89

0.78
0.99
2.31
0.92
—
1.05
0.42
3.36

0.12
0.11
0.74
0.14
—
0.04
0.22
2.62

0.45
0.50
0.65
0.48

0.050
0.939
,0.001
0.459
—
0.096
0.091
0.044

0.52-1.00
0.80-1.23
1.64-4.65
0.65-1.21
—
0.99-1.13
0.11-1.18
1.04-14.6

0.51
0.35
0.70

Overall model AUC for people on opioids day of surgery 5 0.75. Overall model AUC for people not on opioids day of surgery 5 0.853. AUC for each predictor is included as a measure of effect size. Change in overall body pain
calculated by subtracting mean BPI Overall Body Pain score at 6 months from mean BPI Overall Body Pain score at the day of surgery. Thus, positive values indicate decreases in overall body pain. Change in surgical site pain
calculated by subtracting mean WOMAC Pain score at 6 months from WOMAC Pain score at the day of surgery. Positive scores indicate decreases in surgical site pain from baseline to 6 months.
* All participants were Caucasian in this sample, so this variable was excluded from the model.
AUC, area under the curve; BPI, Brief Pain Inventory; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

13

Copyright  2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.

1264

·

PAIN®

J. Goesling et al. 157 (2016) 1259–1265

patients may be more likely to struggle with therapeutic opioid
dependence or opioid-induced hyperalgesia making it difficult to
discontinue opioids even after improvement in joint pain. Highdose opioids pose significant risks, including morbidity and
mortality2; therefore, future studies should consider the factors
that influence opioid use in patients taking high doses the day of
surgery.
4.3. Changes in joint pain did not predict opioid use at
6 months
7

Counter to our hypotheses and previous studies, we found no
association between change in joint pain (knee/hip) and
persistent opioid use (Tables 4 and 5). Previous studies have
used persistent opioid use as a surrogate for failed surgery,
thereby assuming that the reason for persistent use was
inadequate relief of joint pain. The results from the current study
question this interpretation and suggest that persistent opioid use
after arthroplasty may not be a reliable proxy for poor surgical
outcomes. There are several hypotheses to consider as to why
patients continue opioids despite improvement in their joint pain.
One possibility is that opioids are being used to treat other pain.
That is, perhaps patients were taking opioids the day of surgery
not only for pain in their knee or hip but also for secondary pain.
Similarly, opioid-naive patients who reported opioid use at 6
months may have developed new pain after arthroplasty and
continued to medicate the new pain with opioids. In partial
support of this, we found that decreases in overall body pain from
baseline to 6 months most strongly predicted persistent opioid
cessation. Another possibility is that persistent opioid users,
especially those on high doses, are either dependent or selfmedicating for affective distress, making opioid cessation unlikely
regardless of the surgical outcome. Differentiating the reasons
why people take opioids is a critical next step towards understanding why opioid use persists after a successful surgery.

greater risk of persistent opioids use at 6 months. These data
support developing better monitoring of opioid use before 3
months to consider points of possible intervention. Although it is
impractical for orthopedic surgeons and primary care physicians
to track and counsel all patients about opioid use after
arthroplasty, assessing opioid use at multiple time points may
help guide physicians as to when someone is falling outside of the
expected postoperative opioid use.
4.5. Strengths and limitations
Strengths of this study include the rich preoperative phenotyping
battery that allowed us to assess opioid use and dose, sitespecific pain and functioning, overall pain, and symptoms of
depression and anxiety, in addition to demographic characteristics. This approach expands on previous research in this area
that did not include preoperative opioid use18,19 or differentiate
pain in the surgical site from overall body pain.7 Another strength
was the longitudinal design and the inclusion of multiple time
points. Previous studies were limited to preoperative data and
postoperative outcomes 2 and 5 years after arthroplasty.18,19 The
current study also benefited from direct verification of opioid use
and dose with the patient. There are several limitations to note.
First, we did not assess the specific pain condition for which
opioids were being used in the patients already prescribed
opioids before surgery and at follow-up assessments. Although
we are not aware of any studies that have assessed this, our
results suggest that understanding why patients are using their
opioids before a surgery is important. In addition, we did not
assess affect at the 1-month and 3-month postoperative time
points, which limits our ability to understand how change in affect
impacts opioid cessation. Finally, these data originated from
a tertiary care pain clinic in the Midwest, so these results may not
be generalizable to other patient settings.
4.6. Conclusions and future directions

4.4. Participants already taking opioids the day of surgery
have a worse phenotypic profile compared with opioidnaive patients
Opioid use on the day of surgery was associated with a worse
clinical profile, including higher pain, worse functioning, and more
symptoms of affective distress. Although not central to our main
hypotheses, these results add to the growing literature that
continues to find phenotypic difference between patients who
report opioid use and opioid-naive patients.6 For example, in
a study of patients presenting to a chronic pain clinic, current
opioid use was associated with higher pain severity, lower levels
of functioning, and significant affective distress.9
4.5. Clinical implications
Pain management after TKA and THA is complex. To provide
optimal short-term and long-term pain management, it is critical
for physicians to understand and discuss patients’ presurgical
and postsurgical opioid use. This study identified several
presurgical factors that are “red-flags” for persistent opioid use
6 months after arthroplasty, including high-dose opioid use
before surgery and greater overall body pain. Presurgical
interventions should include a better assessment of comorbid
pain conditions and patients on high-dose opioids may have
better outcomes if they are tapered to a lower dose. Among
patients who were opioid naive the day of surgery, opioid use at 3
months was associated with a 56 (TKA) and 12 (THA) times

Many patients who already take opioids before undergoing a TKA
or THA will persist in their opioid use after surgery. Moreover,
a portion of opioid-naive patients will become chronic opioid users
after arthroplasty, which has implications well beyond the postoperative recovery period. Importantly, we did not find an
association between persistent opioid use and persistent pain in
the knee/hip suggesting other factors likely influence long-term
opioid use after a successful surgical intervention. We hypothesize
that the reasons patients continue to use opioids may be due to
pain in other areas, self-medicating affective distress, and
therapeutic opioid dependence. To identify those at higher risk
for persistent use, well-designed prospective studies that assess
reasons for opioid use are needed to enhance preoperative and
postoperative pain management. A long-term goal includes the
development of interventions to aid physicians and patients with
opioid cessation after surgical interventions such as TKA and THA.
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Relieving patients’ pain with expectation
interventions: a meta-analysis
Kaya J. Peerdemana,b,*, Antoinette I.M. van Laarhovena,b, Sascha M. Keija, Lene Vasec,d, Maroeska M. Roverse,
Madelon L. Petersf, Andrea W.M. Eversa,b,g

Abstract
Patients’ expectations are important predictors of the outcome of analgesic treatments, as demonstrated predominantly in research
on placebo effects. Three commonly investigated interventions that have been found to induce expectations (verbal suggestion,
conditioning, and mental imagery) entail promising, brief, and easy-to-implement adjunctive procedures for optimizing the
effectiveness of analgesic treatments. However, evidence for their efficacy stems mostly from research on experimentally evoked
pain in healthy samples, and these findings might not be directly transferable to clinical populations. The current meta-analysis
investigated the effects of these expectation inductions on patients’ pain relief. Five bibliographic databases were systematically
searched for studies that assessed the effects of brief verbal suggestion, conditioning, or imagery interventions on pain in clinical
populations, with patients experiencing experimental, acute procedural, or chronic pain, compared with no treatment or control
treatment. Of the 15,955 studies retrieved, 30 met the inclusion criteria, of which 27 provided sufficient data for quantitative analyses.
Overall, a medium-sized effect of the interventions on patients’ pain relief was observed (Hedges g 5 0.61, I2 5 73%), with varying
effects of verbal suggestion (k 5 18, g 5 0.75), conditioning (always paired with verbal suggestion, k 5 3, g 5 0.65), and imagery (k 5
6, g 5 0.27). Subset analyses indicated medium to large effects on experimental and acute procedural pain and small effects on
chronic pain. In conclusion, patients’ pain can be relieved with expectation interventions; particularly, verbal suggestion for acute
procedural pain was found to be effective.
Keywords: Meta-Analysis, Systematic review, Expectation, Expectancy, Placebo effect, Verbal suggestion, Conditioning,

Imagery, Pain, Analgesia, Patients

1. Introduction
Expectations are important predictors of the outcome of
analgesic treatments.16,27,58,77 As posed in the expectancy
theory,43,44 expectations of pain relief can directly elicit and/or
enhance actual pain relief. The importance of expectations has
particularly become clear in research on placebo effects, of which
expectancy is believed to be a core mechanism.7,43,44,69
Placebos, such as sugar pills and saline injections, have
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repeatedly been found to provide pain relief, with effects at both
subjective80,81 and neurobiological levels.3,71 These and other
findings suggest that interventions that induce expectations of
pain relief, ie, analgesic expectation inductions, are promising for
optimizing the effectiveness of standard analgesic treatments in
clinical practice. However, evidence for the efficacy of expectation inductions stems mostly from laboratory research using
experimental pain in samples of healthy participants, whereas
research in clinical samples (eg, patients with chronic back pain
or postoperative pain) is limited. Although experimentally evoked
pain in healthy samples is generally considered a good model for
clinical pain, these findings might not be directly transferable to
clinical populations. On the one hand, patients with pain,
especially chronic pain, have a more extensive and complex
history of pain and, often unsuccessful, pain treatment. This
might make them more resistant to expectation interventions.23,41 On the other hand, patients are likely to have a higher
desire for pain relief, possibly making them more sensitive to
expectation interventions.24,38,70,82
Three common, brief, and easy-to-implement interventions
that have been found to induce and/or enhance expectations are
promising for implementation in clinical practice: verbal suggestion, conditioning, and imagery. Verbal suggestion entails
instructions regarding treatment outcomes given by, for example,
a health care provider. Verbal suggestions, such as saying that
a placebo or active treatment is an effective analgesic, can induce
expectations of pain relief and produce corresponding experiences of pain relief.4,74,76 Conditioning entails the pairing of
a neutral stimulus with an unconditioned stimulus that triggers
www.painjournalonline.com
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a certain response. For example, pairing a placebo treatment with
reduced pain stimulation can produce expected and experienced pain relief when merely receiving the placebo treatment,1,15,45,46,59,78 especially when conditioning is paired
with a verbal suggestion.6,46,52 Mental imagery of a future
event or desired outcome entails actively generating a multisensory
cognitive representation of an event and often involves relatively
implicit suggestions.28,35 For example, imagining an optimal future
self or health can increase general positive expectations (ie,
optimism)56,60,61 and correspondingly reduce pain and medical
care utilization.29,42 Thus, inducing expectations of pain relief,
through verbal suggestion, conditioning, and imagery, can reduce
pain. However, the comparative effectiveness of these expectation
inductions, particularly in clinical populations, is mostly unclear.
The primary aim of the current meta-analysis was to investigate
the effects of brief and easy-to-implement expectation interventions for relieving patients’ pain. Specifically, the effects of verbal
suggestion, conditioning, and imagery on pain relief in clinical
populations are investigated. Furthermore, we compared the
effects on experimental vs clinical pain, and acute procedural
(pain during or directly after a medical procedure, eg, postoperative pain) vs chronic (long-lasting pain associated with
a medical condition, eg, chronic back pain or recurrent migraine)
clinical pain. Additional outcome analyses explored the effects on
expected pain, affective pain, and anxiety.

expectations of pain relief (eg, 50/50 chance of receiving active or
inactive treatment like during blinded treatment administration)
were induced in either condition were excluded. Experimental (ie,
experimentally evoked pain), acute procedural (ie, pain during or
directly after a medical procedure), or chronic (ie, long-lasting
pain associated with a medical condition) pain had to be
assessed with a self-report rating scale that provided numerical
values of experienced pain intensity (eg, visual analogue scale).
Only original research results that were presented in full-length
English language empirical articles were included (ie, not
abstracts, case studies, reviews, and reanalyses).

2. Methods

2.5. Data extraction

2.1. Protocol and registration

A standardized form was independently used by 2 review authors
(K.J.P. and S.M.K.) to extract data regarding the following from
the included studies: expectation induction, control condition,
study design, study population, type of pain, and pain outcome
measure. Statistical data for meta-analysis (ie, sample size,
mean, and SD of all postintervention pain measurements and
secondary outcomes, or alternative values) were extracted by 1
review author (K.J.P.), and accuracy was checked by a second
review author (S.M.K.). If it was not possible to extract sufficient
data for the calculation of postintervention effect sizes for the
primary and secondary outcomes, the study authors were
contacted. When sufficient data could not be acquired,
alternative statistics (eg, SE, confidence interval [CI], t or F value,
P value, or mean change scores) were inspected. When
appropriate alternative statistics were available, effect sizes were
calculated using these, otherwise the study was excluded from
quantitative analysis (Table 1).

The systematic review and meta-analysis were performed in
accordance with the PRISMA Statement57 and the recommendations of the Cochrane Collaboration.32 The study protocol was
registered in the international prospective register of systematic
reviews Prospero (CRD42013006575).
2.2. Information sources and search strategy
The electronic bibliographic databases PubMed, PsycINFO,
EMBASE, Cochrane CENTRAL, and the Cochrane Methodology
Register were searched from inception until June 19, 2015, using
search terms describing the 3 expectation inductions and pain
(see Supplementary File 1 for the full search strategy, available
online as Supplemental Digital Content at http://links.lww.com/
PAIN/A249). The search was restricted to humans when possible
in the databases. In addition, the reference lists of eligible studies
and studies that cited the eligible studies were searched for
relevant articles.
2.3. Eligibility criteria
Studies were included if they assessed the effect of 1 of the 3
expectation inductions (verbal suggestion, conditioning, or
imagery) on pain relief in a clinical sample (ie, adult patients with
a somatic condition and/or undergoing medical treatment). The
review was restricted to studies that compared a brief intervention
(verbal suggestion, conditioning, or imagery; maximum 1 day)
that was believed to induce expectations of pain relief to a control
condition consisting of no treatment/treatment as usual, or
a control treatment that was believed to not induce expectations
of pain relief. If the studied intervention consisted of multiple
components (eg, both imagery and relaxation), the expectation
induction had to be the main component of the intervention (ie,
duration . 50% of intervention time). Studies in which uncertain

2.4. Study selection
Titles and abstracts of articles retrieved using the search strategy
were screened by 1 of 2 review authors (K.J.P. or S.M.K.) to
identify studies that potentially met the eligibility criteria outlined
above. The full texts of these articles were retrieved (online,
through Dutch academic libraries, or through study authors) and
assessed for eligibility (K.J.P. or S.M.K.). Full texts that were
considered to be eligible for inclusion or about which doubts
existed were also assessed for eligibility by a second review author
(K.J.P. or S.M.K.). Any remaining doubts were resolved through
discussion with other review authors (A.W.M.E., A.I.M.v.L.,
and L.V.).

2.6. Risk of bias assessment
Risk of bias within each of the included studies was assessed
independently by 2 review authors (K.J.P. and S.M.K.) with the
Cochrane risk of bias tool, version 5.1.0.32 The following items
were evaluated at study level: “Random sequence generation”
(selection bias), “Allocation concealment” (selection bias), “Incomplete outcome data” (attrition bias), “Selective outcome
reporting” (reporting bias), and “Other bias” (focused on differences in sample characteristics—sex, age, and baseline pain). A
priori, it was decided not to judge the items “Blinding of
participants and personnel” (performance bias) and “Blinding of
outcome assessors” (detection bias), because it is not possible to
blind participants to the expectation inductions or to blind
outcome assessors for self-reported outcomes. Disagreements
between the authors regarding judgment of the risk of bias were
resolved by discussion, with involvement of a third review author
(A.I.M.v.L.) where necessary.
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Table 1

Study characteristics of all studies included in the quantitative and qualitative meta-analysis.
Study

Intervention

Author

Intervention (route of
administration)

Control
condition

Comparison N

Patient population

Pain type

Timing of pain
measurement

Verbal suggestion
referring to active
treatment* (injection)
Verbal suggestion
referring to placebo
treatment* (injection)
Verbal suggestion
referring to active
treatment* (injection)
Verbal suggestion
referring to active
treatment* (cutaneous)
Verbal suggestion
referring to placebo
treatment (other)
Verbal suggestion
referring to placebo
treatment (injection)
Verbal suggestion
referring to placebo or
active treatment (oral)
Verbal suggestion
referring to placebo
treatment (oral)
Verbal suggestion
referring to placebo
treatment (other)
Verbal suggestion
referring to placebo
treatment (other)
Verbal suggestion
referring to placebo or
active treatment (oral)
Verbal suggestion
referring to placebo
treatment* (injection)
Verbal suggestion
referring to placebo
treatment (injection)
Verbal suggestion
referring to active
treatment* (cutaneous)
Verbal suggestion
referring to active
treatment* (cutaneous)
Verbal suggestion
referring to placebo
treatment (injection)
Verbal suggestion
referring to placebo
treatment (other)
Verbal suggestion
referring to placebo
treatment (injection)
Verbal suggestion
referring to placebo
treatment (other)
Verbal suggestion
referring to placebo
treatment (other)

Control
treatment

Between
subjects

73/69

Patients undergoing
thoracic surgery

Acute procedural pain
(postoperative pain)

15, 30, 45, and 60 min
after intervention†

Control
treatment

Between
subjects

13/11

Patients undergoing
thoracic surgery

Acute procedural pain
(postoperative pain)

15 and 60 min after
intervention‡

Control
treatment

Between
subjects

21/21

Patients undergoing
thoracic surgery

Acute procedural pain
(postoperative pain)

30 and 60 min after
intervention†

Control
treatment

Within
subjects

28

Patients with
Alzheimer’s disease

Acute procedural pain
15 min after
(pain after venipuncture) intervention§

No treatment

Between
subjects

27/28

Patients with low back
pain

Experimental pain
(mechanical pain)

Control
treatment

Between
subjects‖

8/8

Patients with chronic low Chronic pain (low back
back pain
pain)

Every 2 min for 20 min
after intervention‡{

Control
treatment

Between
subjects

55/56

Patients with chronic
pain

Chronic pain (chronic
pain)

0.5, 1, 2, 4, 6, 8, and 24
h after intervention†

No treatment

Between
subjects

40/40

Patients undergoing
dental surgery

Acute procedural pain
(injection pain)

1 3 postintervention

No treatment

Between
subjects

25/25

Patients undergoing
dental surgery

Acute procedural pain
(postoperative pain)

24 h after intervention

No treatment

Between
subjects

16/16

Patients undergoing
dental surgery

Acute procedural pain
(postoperative pain)

1 3 postintervention#

Control
treatment

Within
subjects

120

Patients with migraine
(episodic)

Chronic pain (migraine
pain)

2 h after intervention

Control
treatment

Between
subjects

12/12

Patients undergoing
dental surgery

Acute procedural pain
(postoperative pain)

50 min after
intervention‡

No treatment

Between
subjects

51/30

Patients undergoing
labor

Acute procedural pain
(labor pain)

15 and 30 min during
labor#

Control
treatment

Within
subjects

19

Patients with
neuropathic pain

1 3 postintervention

Control
treatment

Within
subjects

18

Patients with
neuropathic pain

Chronic pain
(spontaneous
neuropathic pain)
Chronic pain (ongoing
neuropathic pain)

No treatment

Between
subjects

20/17

Experimental pain
1 3 postintervention
(electrical pain stimulus)

No treatment

Within
subjects

9

Patients undergoing
assessment of
autonomic functions
Patients with irritable
bowel syndrome

Control
treatment

Within
subjects

17

Patients with irritable
bowel syndrome

Experimental pain (rectal 8 distensions
distension pain)
postintervention†

No treatment

Within
subjects

13

Patients with irritable
bowel syndrome

Experimental pain (rectal 5, 15, 20, 40, and 50
distension pain)
min after intervention**

No treatment

Within
subjects

16

Patients with irritable
bowel syndrome

Experimental pain (rectal 5, 10, 15, 20, 25, 30,
distension pain)
35, and 40 min after
intervention† (each time
mean pain of 2
distensions)

Verbal suggestion
Amanzio et al.
(2001)2
Benedetti et al.
(1995)8
Benedetti et al.
(2003)10
Benedetti et al.
(2006)9
Bialosky et al.
(2014)11
Charron et al.
(2006)13
de Craen et al.
(2001)18
Gryll and Katahn
(1978)26
Hashish et al.
(1988)30
Ho et al. (1988)34

Kam-Hansen et al.
(2014)39
Levine and Gordon
(1984)51
Liberman (1964)52

Petersen et al.
(2012)64
Petersen et al.
(2014)63
Pollo et al. (2003)65

Price et al. (2007)68

Schmid et al.
(2015)73
Vase et al. (2003)82

Vase et al. (2005)83

Sample

Outcome

1 3 postintervention

1 3 postintervention

Experimental pain (rectal Last 5 of 7 consecutive
distension pain)
stimuli{

(continued on next page)
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Table 1 (continued)
Study

Intervention

Author

Intervention (route of
administration)

Control
condition

Comparison N

Patient population

Pain type

Timing of pain
measurement

Conditioning with verbal
suggestion referring to
placebo or active
treatment (other)
Conditioning with verbal
Klinger et al.
suggestion referring to
(2007)47
placebo treatment
(cutaneous)
Laska and Sunshine Conditioning referring to
placebo treatment (after
(1973)49
active treatment) (oral)

Control
treatment

Within
subjects

42

Patients with knee
osteoarthritis

Experimental pain (heat
pain)

2 3 6 stimuli
postintervention{

Control
treatment

Between
subjects‖

12/12

Patients with atopic
dermatitis

Experimental pain
(electrical pain stimuli)

5 consecutive stimuli
postintervention†

Control
treatment

Between
subjects

95/16

Patients with
postoperative, fracture,
or somatic pain

30, 60, 120, 180, 240,
300, and 360 min after
intervention#

Conditioning with verbal Control
suggestion referring to treatment
placebo treatment
(injection)

Within
subjects

17

Patients with irritable
bowel syndrome

Acute procedural pain or
chronic pain
(postoperative, fracture,
or somatic pain)
Experimental pain (rectal
distension pain)

No treatment††

Between
subjects

56/58

Patients undergoing
colposcopy

Acute procedural pain
1 3 postintervention
(pain during colposcopy) (retrospect, ie, pain
during procedure)

No treatment

Between
subjects

31/31

Patients undergoing
coronary angiography

Acute procedural pain
(postangiography pain)

1 3 postintervention

No treatment

Between
subjects

22/22

Patients undergoing
head and neck surgery

Acute procedural pain
(postoperative pain)

1 and 2 h after
intervention†

No treatment††

Between
subjects

41/40

Patients undergoing
peripheral i.v. therapy

Acute procedural pain (i. 1 3 postintervention
v. insertion pain)

Control
treatment

Within
subjects

31

Patients with cancer
pain

Chronic pain (cancer
pain)

1 3 postintervention

Control
treatment

Between
subjects

10/10

Patients undergoing
abortion

Acute procedural pain
(abortion pain)

1 3 worst pain during
abortion, and 1 3 pain
in recovery room†

Conditioning
Hashmi et al.
(2014)31

Lee et al. (2012)50

Imagery
Danhauer et al.
(2007)17

Imagery of sending
warm energy to painful
areas and of a pleasant
place, and relaxation
instructions (audio
recording)
Foji et al. (2015)22 Imagery contents not
reported (audio
recording)
Imagery and progressive
Gonzales et al.
relaxation, biorhythmic
(2010)25
music with positive
statements (audio
recording)
Jacobson (2006)37 Imagery of a pleasant
place and cooling gloves
(audio recording)
Kwekkeboom et al. Imagery using glove
anesthesia technique,
(2008)48
transferring feeling of
numbness to painful
areas (audio recording)
Imagery of transferring
Wells et al.
feeling of numbness to
(1989)84
painful area (audio
recording)

Sample

Outcome

1 3 postintervention

* Used open/hidden design.
† Average of effect sizes across time points is calculated.
‡ Only change from baseline available.
§ Postintervention score(s) calculated.
‖ Within-subjects comparison also possible.
{ Only average across time points available.
# Insufficient data for meta-analysis.
** Only effect size (Cohen d) available.
†† Described by study authors as treatment as usual.
i.v., intravenous; N, either total sample size or sample size per condition (intervention/control condition).

2.7. Considerations regarding data selection
The following choices were made regarding the selection of
intervention and control conditions. When a study contained
multiple relevant intervention or control conditions, data were
selected from the intervention most directly aimed at pain
reduction,84 the comparison of the most active expectation
induction (eg, strongest verbal suggestion) vs the most passive
control condition (eg, no treatment),26,30,34,39,47,51,64,84 or the
control condition conducted before rather than after the
intervention.68 In 2 studies, the control condition involving hidden

administration of active medication was chosen rather than
a no-treatment control condition, to avoid confusion with the
effect of the active medication.63,64 With regard to the study
design, between-subjects comparisons were included in the
quantitative analyses if possible,13,47 because the majority of
studies used a between-subjects design. With regard to the
outcome measures, in the 4 studies that included several pain
measures,13,63,64,82 the data of the most clinically relevant
type of pain were included (eg, evoked visceral pain rather than
evoked heat pain in patients with irritable bowel syndrome).
19
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See Supplementary File 2 for an overview of the additional
conditions and pain measures used in each study (available
online as Supplemental Digital Content at http://links.lww.
com/PAIN/A249).
2.8. Data analysis
All analyses were conducted by the first reviewer (K.J.P) and
checked by a second reviewer (S.M.K.), using Comprehensive
Meta-Analysis software, version 3.3.070 (Biostat, Englewood,
CO). The effect size (Hedges g) was calculated as the mean
postintervention pain intensity score for the control condition
minus the mean postintervention pain intensity score for the
intervention condition, divided by the pooled SD, and weighted
according to the number of subjects in each study.32 When
pain was assessed at multiple postintervention time points, the
average effect across these time points was calculated.
Positive values for g indicate lower postintervention pain
ratings (or secondary outcome values, eg, expected pain) in
the intervention condition than in the control condition. A value
around 0.2 to 0.3 was considered a small effect, a value around
0.5 a medium effect, and a value of 0.8 or larger a large effect.14
The pooled effects were analyzed using a random-effects
model, given the variability in research characteristics (eg,
different expectation inductions and types of pain). The
presence and magnitude of heterogeneity were assessed with
the I2 statistic, as well as by visual inspection of the forest plot.
I2 values of 25%, 50%, and 75% can be considered to indicate
low, moderate, and high degrees of heterogeneity, respectively.33 For within-subjects comparisons, the intervention–
control condition correlation coefficient could not be derived
from the included studies; therefore, an r of 0.5 was imputed.
For subset analyses, t 2 was not pooled because we did not
expect the between-study variance to be the same for all
subsets. The effect sizes in the subsets were compared
descriptively rather than with statistical tests, given the small
number of studies in most subsets (ie, insufficient statistical
power). Meta-analysis was conducted only when the data of at
least 3 studies were available.
The pooled effects of all 3 expectation inductions (verbal
suggestion, conditioning, and imagery) were analyzed together
and separately. Planned subset analyses compared the effects
on different types of pain (experimental vs clinical pain, and
acute procedural vs chronic clinical pain), which also served as
a proxy for differential effects depending on the patient type
(patients with somatic condition vs those undergoing medical
treatment). Post hoc subset analyses assessed the influence of
the route of treatment administration (oral, injection, cutaneous,
and other) and compared studies using active (eg, analgesic
medication) vs placebo (eg, saline injection) treatments.
Additional outcome analyses explored the effects of the
expectation inductions on expected pain, affective pain, and
anxiety. Sensitivity analyses assessed the stability of the overall
effect size in relation to: (1) the risk of bias within studies (by
removing studies for which at least 1 item was judged to involve
a high risk of bias); (2) publication bias (inspection of the funnel
plot and trim and fill method); (3) the comparison with a control
condition with or without a control treatment, as well as the
inclusion of control treatments that might have induced some
expectations; (4) the inclusion of both between-subjects and
within-subjects comparisons; (5) the imputed intervention–
control condition correlation coefficient (imputed r 5 0.5, vs
r 5 0.1 or r 5 0.9); (6) the inclusion of postintervention rather
than change scores.
20
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3. Results
3.1. Study selection
See Figure 1 for the flowchart of the selection process. Through
the initial search in the databases, 15,952 records were retrieved,
3 additional relevant studies were identified through other
sources. Of these, 3678 records were duplicates, 11,835 records
were excluded on the basis of screening of the titles/abstracts,
and the full text of 15 studies that were considered possibly
relevant was not available. The full texts of 427 records were
retrieved. Of the 62 full texts that were initially selected, 32 studies
were excluded for various reasons (eg, induction of negative
expectations or no control condition). In total, 30 studies were
included in the qualitative synthesis. For three studies, a measure
of variance (eg, SD) was missing for the primary outcome (pain
intensity).34,49,52 Sufficient data of 27 studies were available for
meta-analysis.
3.2. Study characteristics
The characteristics of all included studies are reported in Table 1.
The majority of the studies that could be included in the
quantitative meta-analysis assessed the analgesic effects of
verbal suggestions (67%, k 5 18) such as “The agent you have
just been given is known to powerfully reduce pain in some
patients”63,64,68,83 and “This drug is a local anesthetic and we use
it to reduce the pain of the next stimulus. It takes a couple of
minutes to work. Rest assured, the next stimulus will be less
painful.”65 Three studies assessed the effects of a conditioning
procedure on pain, which was always combined with verbal
suggestion of analgesic effects. Six studies assessed the effects
of imagery, with images of pain reduction in four studies (eg, by
imagining numbness). The images used in the other 2 studies
were not specified. Regarding the presence of multiple intervention components, we note that the intervention in 4 of the
imagery studies incorporated relaxation instructions, to maximally
engage participants in imagery. In no other studies there were
indications of components of the interventions that could not be
qualified as an expectation induction in themselves. Because
verbal suggestions are inherently incorporated in almost all types
of psychological interventions, suggestions were probably included in the studied imagery interventions. In total, 1256 patients
participated in the selected groups of the studies. The samples
consisted of patients with various pathologies, eg, patients with
irritable bowel syndrome (k 5 5) and patients experiencing longlasting pain such as chronic back pain or recurrent migraine (k 5 8).
For most studies, measurements of clinical pain could be included:
acute procedural pain (eg, postoperative pain) was assessed in 12
studies, and chronic pain (eg, chronic back pain, including cancer
pain) in six studies. Measurements of experimentally evoked pain
(eg, electrical pain stimuli) were included in 9 studies. In all studies,
patients reported their pain on a single-item pain scale (see
Supplementary File 2, available online as Supplemental Digital
Content at http://links.lww.com/PAIN/A249).
3.3. Description risk of bias within studies
Figures 2 and 3 show the results of the risk of bias (RoB)
assessment in all included studies. Regarding selection bias,
63% of the studies reported that treatment allocation was
random, but only 27% described adequate random sequence
generation (low RoB). Randomization was not mentioned in 17%
of the studies (unclear RoB), and incomplete or not performed at
all in 20% of the studies (high RoB). Allocation concealment was
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Figure 1. PRISMA flow diagram showing study selection process, including reasons for exclusion. Selection was conducted by 1 reviewer unless otherwise
stated.

reported adequately in only 13% of the studies (low RoB); in 1
study, allocation concealment was described, but insufficiently
(unclear RoB). None of the other studies mentioned allocation
concealment, but a high RoB was inferred if randomization was
incomplete or not performed at all (20%). In 40% of the studies,

there were no signs of attrition bias due to incomplete outcome
reporting (low RoB). For 10% of the studies, dropout was
unbalanced and/or related to the outcome measure (high RoB).
The judgment of reporting bias was challenged for the majority of
studies (93%) because no preregistered study protocol could be
21
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Figure 2. Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all included studies. For the item “Selective
outcome reporting” (reporting bias), the absence of a preregistered study protocol did not affect the judgment because a protocol was absent for 93% of the
studies.

retrieved. When disregarding the presence of a protocol in the
assessment (Figs. 2 and 3), 63% of the studies could be judged
as having a low RoB. For 1 study, there was discordance
between some measures mentioned in the methods and results
section, whereas in another study, analyses did not include all
available measurements of the primary outcome (high RoB). In
30% of the studies, no imbalances in sample characteristics of
sex, age, and baseline pain were observed (low risk of “other
bias”). All other studies (70%) reported insufficient data regarding
equality of one or more of these sample characteristics (unclear
RoB). Last, the risk of “other bias” was judged to be high in 1
study because of different study procedures in the intervention
and control condition and in another study because of the
insufficient reporting of study details such as the characteristics of
the pain-reporting scale.

3.4. Primary meta-analysis: effect of expectation inductions
on pain
See Figure 4 for the effect sizes per study and the pooled effects.
Meta-analysis indicated a medium overall effect of the expectation inductions on pain in clinical samples (k 5 27, g 5 0.61, 95%
CI 0.42-0.79). A high degree of heterogeneity was observed (I2 5
73%), with the study effect sizes ranging between g 5 20.58 and
g 5 1.85. The effect sizes for the different expectation inductions
varied from a medium to large pooled effect of verbal suggestion
(k 5 18, g 5 0.75, 95% CI 0.50-1.00, I2 5 78%), to a medium
pooled effect of conditioning (always paired with verbal suggestion; k 5 3, g 5 0.65, 95% CI 0.18-1.11, I2 5 56%), and to a small
pooled effect of imagery (k 5 6, g 5 0.27, 95% CI 0.02-0.53,
I2 5 42%).
The overall effect of the expectation inductions corresponded
with an average pain reduction of 1.16 points on a scale of 0 to 10
(95% CI 0.77-1.54). Verbal suggestion reduced pain with 1.39
points (95% CI 0.85-1.93), conditioning with 1.03 points (95% CI
0.30-1.76), and imagery with 0.62 points (95% CI 0.10-1.15).
The results of the studies for which sufficient data for metaanalyses were not available were in line with the observed pooled
effects. Ho et al.34 found a mean difference of 18.3 on a scale of
0 to 100 between a verbal suggestion condition and a notreatment condition. Liberman52 observed that patients reported
significantly less labor, postpartum, and experimental pain in
a verbal suggestion condition compared with a control condition
(P , 0.001). Laska and Sunshine49 found that participants
reported less pain when a placebo followed an active analgesic
22

(ie, conditioning) rather than when it followed a placebo (ie, no
conditioning; difference between 0.5 and 3.6 on a sum of pain
intensity differences scale).
3.5. Subset analyses
3.5.1. Effects on different types of pain
A comparison of the effects of the expectation inductions on
different types of pain (see Table 1 for specifications) indicated
a medium to large pooled effect on experimental pain (k 5 9, g 5
0.72, 95% CI 0.43-1.01, I2 5 52%) and a medium pooled effect
on clinical pain (k 5 18, g 5 0.55, 95% CI 0.33-0.78, I2 5 77%). A
further comparison of acute procedural vs chronic clinical pain
indicated a medium pooled effect on acute procedural pain (k 5
12, g 5 0.67, 95% CI 0.36-0.97, I2 5 74%) compared with a small
pooled effect on chronic pain (k 5 6, g 5 0.33, 95% CI 0.04-0.62,
I2 5 70%). Comparing the effects on the different types of pain for
the separate expectation inductions was possible only for verbal
suggestion. The effects of verbal suggestion on experimental pain
were comparable to the overall effect (k 5 6, g 5 0.79, 95% CI
0.37-1.21, I2 5 59%), but the difference between the effects on
acute procedural and chronic pain was considerably larger (k 5 7,
g 5 1.03, 95% CI 0.79-1.27, I2 5 24% vs k 5 5, g 5 0.25, 95% CI
20.06 to 0.56, I2 5 66%, respectively).
3.5.2. Post hoc: route of treatment administration
Verbal suggestions or conditioning referring to treatments that
were administered through injection (see Table 1 for relevant
studies) were associated with large pooled effects (k 5 8, g 5
0.90, 95% CI 0.58-1.21, I2 5 52%), whereas oral and cutaneous
treatments were associated with a small to medium pooled effect
(k 5 3, g 5 0.42, 95% CI 20.23 to 1.07, I2 5 91% and k 5 4, g 5
0.47, 95% CI 0.00-0.94, I2 5 70%, respectively). When analyzing
only the effects of verbal suggestion, comparable results were
found (k 5 7, g 5 0.87, 95% CI 0.51-1.23, I2 5 56% vs k 5 3, g 5
0.42, 95% CI 20.23 to 1.07, I2 5 91% vs k 5 3, g 5 0.56, 95% CI
0.01-1.11, I2 5 77%, respectively).
3.5.3. Post hoc: active or placebo treatment
Studies that assessed the effects of verbal suggestion or
conditioning that referred to an active treatment (see Table 1
for relevant studies) found a medium to large pooled effect (k 5 5,
g 5 0.73, 95% CI 0.35-1.10, I2 5 70%), compared with a large
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pooled effect in studies that used a placebo treatment (k 5 13,
g 5 0.90, 95% CI 0.61-1.19, I2 5 58%). When analyzing only the
effects of verbal suggestion, comparable results were found
(k 5 5, g 5 0.73, 95% CI 0.35-1.10, I2 5 70% vs k 5 11, g 5
0.95, 95% CI 0.63-1.26, I2 5 58%, respectively). No differential
effects were indicated in studies in which both active and
placebo treatments were used (g 5 0.25, 95% CI 20.13 to 0.64,
I2 5 64% and g 5 0.22, 95% CI 20.15 to 0.59, I2 5 62%,
respectively).18,31,39
3.6. Effect of expectation inductions on additional outcomes
See Figure 5 for the effect sizes per study and the pooled effects
for each of the additional outcomes.
3.6.1. Expected pain
From 5 (of 7) studies, sufficient data were available to analyze the
effects of expectation inductions (k 5 5 verbal suggestion) on selfreported expectations of pain. A medium pooled effect was
observed (g 5 0.66, 95% CI 0.43-0.90, I2 5 0%).
3.6.2. Affective pain
From 7 (of 10) studies, sufficient data were available to analyze the
effects of expectation inductions (k 5 4 verbal suggestion, k 5 3
imagery) on affective pain (ie, pain unpleasantness or pain
distress). A medium pooled effect was observed (g 5 0.45, 95%
CI 0.21-0.70, I2 5 34%).
3.6.3. Anxiety
From 5 (of 6) studies, sufficient data were available to analyze the
effects of expectation inductions (k 5 2 verbal suggestion, k 5 3
imagery) on anxiety (measured with the state version of the StateTrait anxiety Inventory or an anxiety visual analogue scale). A
large pooled effect was observed (g 5 1.38, 95% CI 0.11-2.66,
I2 5 96%); however, when excluding an extreme outlier (g 5
7.9322), no effect was observed (g 5 0.03, 95% CI 20.21 to 0.26,
I2 5 0%).30,73,83
3.7. Sensitivity analyses for overall effect of expectation
inductions on pain
3.7.1. Risk of bias within studies
Excluding studies that were judged to have a high risk of bias on
one or more items (k 5 9, Fig. 3) did not substantially affect the
overall effect size (g 5 0.63, 95% CI 0.38-0.87).
3.7.2. Publication bias
The funnel plot (Fig. 6) suggests publication bias. The trim and
fill method indicated that 6 studies demonstrating belowaverage effects of an expectation induction on pain relief (the
black dots in the figure) were estimated to be missing. Including
these studies would lower the overall effect size to g 5 0.43
(95% CI 0.24-0.62).

Figure 3. Risk of bias summary: review authors’ judgments about each risk of
bias item for each included study. For the item “Selective outcome reporting”
(reporting bias), the absence of a preregistered study protocol did not affect
the judgment, because a protocol was absent for 93% of the studies.
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Figure 4. Forest plot of the random-effects meta-analysis indicating the effects of the expectation inductions (verbal suggestion, conditioning, and imagery) on
pain relief in clinical samples. Positive values for g indicate lower postintervention pain ratings in the intervention condition than in the control condition.

3.7.3. Type of control condition
When expectation inductions were compared with a control
condition with a control treatment, a pooled effect of g 5 0.58
(k 5 16, 95% CI 0.34-0.82) was observed, whereas for studies in
which a no-treatment control condition was used, a pooled effect
of g 5 0.65 (k 5 11, 95% CI 0.35-0.94) was found. Excluding 3
studies that involved a control condition in which some expectations of pain relief might have been induced18,48,84 resulted in an
overall effect of g 5 0.67 (95% CI 0.49-0.86).
3.7.4. Between- vs within-subjects comparisons
The pooled effect for studies for which between-subjects
comparisons were reported was g 5 0.53 (k 5 16, 95% CI
0.26-0.80), compared with g 5 0.70 for studies in which withinsubjects comparison were used (k 5 11, 95% CI 0.45-0.96).
Inclusion of within- rather than between-subjects comparisons of
2 studies for which both comparisons could be made did not
affect the overall effect size (g 5 0.60, 95% CI 0.43-0.78).
3.7.5. Imputed correlation coefficients
Sensitivity analyses testing whether the imputed intervention–
control correlation of r 5 0.5 for within-subjects comparisons
24

affected the observed effects indicated a stable overall effect
size (when r 5 0.1, g 5 0.60, 95% CI 0.41-0.79; when r 5 0.9,
g 5 0.61, 95% CI 0.44-0.77).
3.7.6. Postintervention vs change scores
When excluding three studies for which only change scores were
available,8,13,51 rather than the preferred postintervention scores,
the overall effect size was g 5 0.55 (95% CI 0.37-0.73). When
selecting change scores rather than postintervention scores
(available for 12 studies), the overall effect size was g 5 0.70 (95%
CI 0.49-0.90).
In summary, these sensitivity analyses indicate a relatively
stable overall effect size, ranging from g 5 0.43 to g 5 0.70.

4. Discussion
The current meta-analysis assessed the pain-reducing effects of
3 expectation interventions, ie, verbal suggestion, conditioning,
and imagery, in clinical samples. Meta-analysis of 27 studies
showed an overall medium-sized (heterogeneous) effect of the
interventions on patients’ pain relief. The effects of verbal
suggestion were most frequently studied and could be qualified
as medium to large. Conditioning (always paired with verbal
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Figure 5. Forest plot of the random-effects meta-analysis indicating the effects of the expectation inductions (verbal suggestion, conditioning, and imagery) on
expected pain, affective pain, and anxiety in clinical samples. Positive values for g indicate lower postintervention values in the intervention condition than in the
control condition.

suggestion) and imagery were studied much less frequently, and
were associated with medium and small effects, respectively. The
effect sizes varied depending on the type of pain that patients
experienced, with medium to large effects in the case of
experimental and acute procedural pain, but small effects on
chronic pain. Thus, interventions that can induce analgesic

expectations, particularly verbal suggestions for acute procedural
pain, were found to relieve patients’ pain and can thus possibly be
used to optimize the effectiveness of standard analgesic treatments in clinical practice.
The findings of this meta-analysis extend previous metaanalyses in which the pain-reducing effects of verbal suggestion

Figure 6. Funnel plot of SE by Hedges g.
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and conditioning were studied in the context of placebo
effects80,81 and a meta-analysis and systematic reviews in which
the pain-reducing effects of imagery were studied,66,67,79 by
directly comparing the effects of these expectation inductions,
while focusing on brief interventions in clinical samples. The
observed medium to large effects of verbal suggestion on
experimentally evoked and acute procedural pain were generally
in line with the findings of a previous meta-analysis81 and more
recent studies in healthy participants,5,53,76 which supports the
transferability of findings from healthy to clinical samples. In
contrast, the effects of verbal suggestion on chronic pain were
found to be small, possibly because of repeated negative
treatment experiences in the past and consequently more
negative expectations regarding pain treatment in general that
cannot be easily molded by a brief verbal suggestion.23 However,
because within-study comparisons of experimental and chronic
pain provided somewhat equivocal results,13,63,64 and given the
heterogeneity of the studies, further research is required.
Surprisingly, although conditioning procedures were always
paired with corresponding verbal suggestions, their effects on
pain in clinical samples were not larger than the effects of verbal
suggestion alone. This finding is in contrast with previous
research in healthy samples, where such procedures are
generally observed to have more robust effects on pain than
verbal suggestions alone.6,47,54 However, because the effects of
conditioning in clinical samples could be analyzed only in 3
studies and were studied only on experimental pain, and because
conditioning procedures were always paired with verbal suggestion, no firm conclusions can be drawn yet about the size of
conditioning effects in clinical samples. Imagery was found to
have a small effect on clinical pain in our meta-analysis. This is
partially in contrast with previous reviews that indicated small to
large effects of imagery on pain.66,67,79 Also, a priori, we
considered that imagery might be more effective than verbal
suggestion because visual thinking has been found to have a larger
impact on emotions, and hence possibly also the subjective pain
experience, than verbal thinking28,35 and because imagery entails
more active involvement.20 Several factors might explain these
findings. First, the selected imagery interventions were brief,
maximally 1 day (to increase comparability between the expectation inductions). Possibly more practice time is required to obtain
substantial effects.79 Second, imagery instructions were always
delivered through audio recordings, whereas verbal suggestions
were given by the experimenter. Personal communication might
enhance the effects of expectation inductions.
Subsequent post hoc analyses demonstrated that the
observed effects of verbal suggestion and conditioning varied
depending on the route of administration of the medical treatment
to which they referred, with larger effects for more invasive
treatments (injections) than less invasive treatments (oral and
cutaneous). This is in line with previous experimental placebo
research and a meta-analysis of placebo arm data of clinical
trials.19,40 In addition, the effects of verbal suggestion and
conditioning were slightly larger when they referred to a placebo
rather than an active treatment. However, direct comparisons
within three studies indicated no differential effects.18,31,39 Also,
research in healthy samples provides equivocal results regarding
the relative effect sizes.4,72 Nonetheless, these findings underscore that expectation interventions are not only relevant in the
context of placebo effects, but also that they can enhance the
analgesic effects of active treatments in clinical samples.
The core working mechanism of verbal suggestion, conditioning, and imagery is believed to be expectancy, as already implied
by the term “expectation inductions.” Our meta-analysis of the
26
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subset of studies in which expectations were measured
demonstrated that verbal suggestion indeed induced expectations
of pain relief, and the study authors showed that these expectations predicted effects on actually experienced pain.13,63,73,82,83
Previous research in healthy samples confirmed that also
conditioning and imagery induce expectations,12,29,45,46,56,61 but,
because of a lack of research, this cannot yet be confirmed in
clinical samples. Also, anxiety reduction has been considered as
a possible psychological working mechanism.21,53,66,79 However,
our meta-analysis could not demonstrate an effect of the
expectation inductions on anxiety in clinical samples, with the
exception of 1 study in which large effects of imagery on anxiety
were observed. Preliminary evidence from another study83
suggests possible effects on pain specific anxiety. Several other
psychological processes (eg, general affect, attention, or sense of
control) might be affected by the interventions, but this could not be
assessed in the meta-analysis because necessary data were not
available. We could not meta-analyze physiological and neuroimaging data because of the paucity and complexity of the data.
Although several previous reviews illustrate the neurobiological
mechanisms of placebo effects and imagery, it was predominantly
in healthy samples.3,55,71 An inspection of the included studies in
patient samples provides preliminary evidence that verbal suggestion might be able to reduce heart rate9,65 and c-reactive protein,30
but not cortisol (possibly because of methodological issues).30,36,73
A study on imagery found no evidence for effects on physiological
responses.22 At a neurobiological level, the effects of verbal
suggestion and conditioning on pain have been found to be
associated with pain-related brain activity and connectivity among
different brain regions.9,31,50,68,73 Further research is required to
allow more conclusive inferences of the effects of expectation
interventions on physiological and neurological processes in
clinical populations.9,30,65,73 (see further Refs. 3,71).
When evaluating the current results, certain methodological
factors that could have affected the observed effect sizes should
be considered. Despite considerable heterogeneity, sensitivity
analyses indicated a relatively stable overall effect size in relation
to the research design (type of control condition, within- vs
between-subjects comparisons) and selected values for analyses
(imputed correlation coefficients, postintervention rather than
change scores). However, there were indications for publication
bias, which might have inflated the overall effect size (although the
adjusted effect size could still be qualified as medium). Bias in the
individual studies could frequently not be judged decisively
because of insufficiently detailed reporting and the absence of
preregistered study protocols. Also, response bias due to the
(partial) infeasibility of blinding cannot be excluded. Nevertheless,
because excluding studies with a known high risk of bias barely
influenced the observed overall effect size, the influence of study
bias seems minor. Last, the observed pairing of conditioning with
verbal suggestion and the frequent inherent inclusion of relaxation,
and possibly also verbal suggestion, in imagery interventions, could
have affected the observed effects and hampered judgments of
the effectiveness of the separate intervention components.
Based on this meta-analysis, several directions for future
research can be considered. Most importantly, given the current
positive but heterogeneous and still limited findings, future research
might focus particularly on further examining the elements that
determine the effectiveness of the different expectation inductions
and on maximizing therapeutic effects. Research on active
intervention elements (eg, specifics of verbal suggestion and pure
imagery), mediating factors (expectations, physiological and
neurobiological responses, and, eg, anxiety and attention),
moderating factors (eg, previous pain experiences, pain treatment

Copyright  2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.

1190

·

PAIN®

K.J. Peerdeman et al. 157 (2016) 1179–1191

history, desire for pain relief, and personality characteristics), and
outcome characteristics (eg, type of pain) could provide insight into
what determines the effects of the expectation interventions, and
for whom and when they are effective. Also, combining different
expectation inductions might enhance the effects, and for patients
with chronic pain, more extensive interventions (eg, also addressing general expectations regarding medical treatment and health)
might be considered. Importantly, research should not only aim at
inducing and/or enhancing positive expectations but should also
address negative expectations regarding adverse effects.62
Furthermore, the current findings allow for conclusions regarding
only the short-term effects of the expectation interventions; further
research is warranted to determine whether the interventions have
a long-lasting clinical impact. Last, more detailed methodological
reporting of the research, including preregistration, would further
advance the field and facilitate future meta-analyses.32,75
In conclusion, the current meta-analysis indicated that brief
expectation interventions, especially verbal suggestion, can
relieve patients’ acute procedural and, to a lesser extent, chronic
pain. Most notably, the observed analgesic effects of verbal
suggestions regarding placebo or active treatments underline the
importance of the information a clinician provides when
administering an analgesic treatment. Informing patients about,
and emphasizing, the positive intended and expected outcomes
of an analgesic intervention, without neglecting possible negative
side effects, can optimize treatment effectiveness.
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Opioid dose and risk of suicide
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Abstract
Chronic pain is associated with increased risk of suicide, and opioids are commonly used to treat moderate to severe pain. However,
the association between opioid dose and suicide mortality has not been examined closely. This retrospective data analysis
described the risk of suicide associated with differing prescribed opioid doses. Data were from Veterans Affairs health care system
treatment records and the National Death Index. Records analyzed were those of Veterans Affairs patients with chronic pain
receiving opioids in fiscal years 2004 to 2005 (N 5 123,946). Primary predictors were maximum prescribed morphine-equivalent
daily opioid dose and opioid fill type. The main outcome measured was suicide death, by any mechanism, and intentional overdose
death during 2004 to 2009. Controlling for demographic and clinical characteristics, higher prescribed opioid doses were
associated with elevated suicide risk. Compared with those receiving #20 milligrams/day (mg/d), hazard ratios were 1.48 (95%
confidence intervals [CI], 1.25-1.75) for 20 to ,50 mg/d, 1.69 (95% CI, 1.33-2.14) for 50 to ,100 mg/d, and 2.15 (95% CI, 1.642.81) for 1001 mg/d. The magnitude of association between opioid dose and suicide by intentional overdose was not substantially
different from that observed for the overall measure of suicide mortality. Risk of suicide mortality was greater among individuals
receiving higher doses of opioids, and treatment providers may want to view high opioid dose as a marker of elevated risk for suicide.
Additional research is needed on opioid use, pain treatment, and suicide.
Keywords: Opioids, Suicide, Overdose

1. Introduction
Suicide is a significant public health problem, and preventing
suicide is a national priority.40 Emerging evidence links chronic
noncancer pain to increased risk of suicide.3,11,16,18,20,29,33,36,39
This evidence is consistent despite significant differences in
methods of pain assessment (pain level or diagnosis, use of
clinical records), the population examined (clinical samples,
population surveys), and the primary outcome (nonfatal attempt,
suicide death). In most cases, the association between pain and
suicide was partially attenuated but remains significant even after
controlling for other psychiatric disorders, consistent with the
interpretation that pain increases suicide risk above and beyond
the association between pain and depression.5,39
Although these previous studies identify forms of chronic pain
as markers of increased suicide risk, none have examined pain
treatment as a potential additional indicator of risk among those
with pain. With regard to suicide risk, the treatment of pain is
a controversial topic. Some have expressed concern that the
undertreatment of pain could place individuals with pain at
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elevated risk for suicide.20 However, prescription opioids are
being increasingly used in the United States to treat chronic
pain19 and it is possible that access to opioids, and specifically to
large quantities of opioids, could increase the risk of suicide in
those with chronic pain. Overall, the utility of opioids for chronic
pain is disputed because there is little evidence for the efficacy of
chronic opioid therapy while the potential harms of opioid use
increase in a dose-response manner.6 Increased risk of suicide
with greater use of opioids is consistent with the broader suicide
literature, which has consistently documented a link between
suicide rates and access to potentially lethal means of suicide35
as well as existing Department of Veterans Affairs (VA) and
Department of Defense treatment guidelines that describe higher
suicide risk as a relative contraindication for opioid therapy.9
Previous work has found a dose-response relationship between
opioid dose and increased risk of unintentional poisoning (often
called overdose).2,10 Yet, a recent study of Veterans Health Affairs
(VHA) patients indicated that most suicides involve firearms and
the proportion of suicides that involve overdose is not noticeably
different in those patients with a diagnosed pain condition relative
to those without a pain condition.16 Importantly, in those patients
with a diagnosed pain condition, increased opioid doses could
also be a marker for greater pain severity or poorly controlled pain,
because opioid doses are typically increased when lower doses
and other treatment options have failed to provide adequate pain
management. Thus, a link between increased opioid dose and
suicide could be seen even if no causal link exists between the
opioid dose and suicide risk given the association of pain severity
with suicide risk.17
This study was designed to examine opioid dose as a potential
marker for increased risk for suicide by investigating the
association between opioid regimen and risk of suicide mortality
among VHA patients with chronic pain who received an opioid.
www.painjournalonline.com
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2. Methods
2.1. Study population
This study used a case–cohort design,30 drawing from the base
population of all VHA patients for fiscal years (FYs) 2004 to 2005
nationally. For each of the 2 study years, a 5% random sample of
patients was drawn, irrespective of case status. Cases were all
FY04–FY05 VHA patients who died by suicide before the end of
FY09. Both cases and controls were further restricted to all
individuals with a chronic pain condition who were treated with
opioids (see below for clarification of these categories). Individuals
with indicators of palliative care consultations or hospice care in
their VHA medical records were excluded (n 5 1926). The sample
size was 123,946. This project received approval from the Ann
Arbor VA Human Subjects Committee.
2.2. Data sources
As part of ongoing VA suicide monitoring and evaluation activities,
data from the VA National Patient Care Database were linked to
outpatient prescription medication data from the VHA’s Pharmacy Benefits Management Services and VA search results from
the Centers for Disease Control and Prevention’s National Death
Index (NDI). The National Patient Care Database data were used
to identify all individuals who used any services in FY04 or FY05
and they include information on treatment utilization, demographic characteristics, and clinical diagnoses for all treatment
contacts of patients seen anywhere in the VHA. The NDI contains
information on date and cause of death.
2.3. Suicide mortality
The process for ascertaining death from suicide is described
more comprehensively elsewhere.14,24 Briefly, for all individuals
who used VHA services in FY04-FY05, VHA services use was
examined in FY10. The NDI searches were conducted for all
individuals who received VHA services in FY04–FY05, were alive
at the start of FY04, and did not have VHA service use in FY10
(which would indicate survival through the end of the study
period). In instances where the NDI search yielded multiple
potential matches, procedures of Sohn and colleagues38 were
used to identify the best match.
2.4. Measures
2.4.1. Primary outcomes
Suicide mortality was based on deaths classified by the
International Classification of Diseases-10 (ICD-10) codes X60X84 and Y87.043 in the NDI; intentional overdose was identified by
ICD-10 codes X60-X69.
2.4.2. Predictors
This study focused on maximum prescribed morphine-equivalent
daily opioid dose and opioid fill type as the primary predictors of
interest. Morphine-equivalent doses were calculated for codeine,
morphine, oxycodone, hydrocodone, oxymorphone, and hydromorphone using established methods.2,12,31 The present analyses did not examine synthetic opioids (which include
buprenorphine) or methadone. This was done to focus on agents
used to treat chronic pain, instead of the treatment of opioid
dependence. In addition, there is little consensus on the best
methods to use to calculate morphine-equivalent dose for

methadone. This creates the potential to overestimate or
underestimate the relationship between overall opioid dosage
and suicide because methadone usage is known to be
associated with overdose risk. The specific formula for calculating
morphine-equivalent dose is provided as a footnote at the bottom
of Table 2. An as-prescribed approach was used to measure
maximum daily dose.41 The daily doses of all prescription fills that
covered that particular day were summed to calculate a total
maximum daily dose for each day of the study observation period.
The specific daily dose for each fill was determined by dividing the
total morphine-equivalent milligrams dispensed in that fill by the
number of days supplied. Maximum morphine-equivalent daily
opioid dose was modeled as time-varying and recoded into the
following categories: 0 mg, 1 to ,20 mg/d, 20 to ,50 mg/d, 50 to
,100 mg/d, and 1001 mg/d.2,10 These dosage categories were
chosen to allow for comparison with other published work on
unintentional overdose2 as well recent recommendations that
caution against prescribing more than 90 to 100 mg/d.25 To avoid
double-counting dosage, opioid fills that seemed to be continuations of the same treatment plan (ie, were the same opioid
formulation and dosage) were assumed to not start until the end
of the days’ supply of the previous fill. Also consistent with the
Bohnert article,25 for each day that an individual had at least 1
opioid prescription, a 3-level time-varying indicator of opioid fill
type was calculated to reflect schedule, with the categories of:
only regularly scheduled opioids; only pro re nata (PRN) opioids;
or both regularly scheduled opioid and PRN opioid prescriptions.
2.4.3. Other covariates
Pain and other physical conditions were headache (339.x, 346.x,
307.81, 784.0, 350.2), neuropathy (337.0, 337.1, 355.x, 356.x,
357.x, 377.x), chronic pain (338.0, 338.2, 338.4, 354.4, 355.71,
354.0, 355.5, 710.x-729.x, 731.x-738.x), acute pain (800.x959.x, 338.1), chronic obstructive pulmonary disease, cardiovascular disease, sleep apnea (250.x, 272.0, 272.1, 272.2,
272.3, 272.4, 278.00, 278.01, 401.x-405.x, 410.x-414.x, 430.x438.x, 491.x, 492.x, 494.x, 496.x, 780.51, 780.53, 780.57,
783.1), and cancer (140.x-239.x, 338.3). Psychiatric conditions
were depression, bipolar disorder, mood NOS (293.83, 296.2,
296.3, 296.90, 296.99, 298.0, 300.4, 301.12, 309.0, 309.1, 311,
296.0-296.1, 296.4-296.8), psychotic disorders (295.0-295.4,
295.6-295.9, 297.0-297.3, 297.8-298.4, 298.8, 298.9), substance use disorders (291, 292, 303.0, 303.9, 304.0-304.9,
305.0, 305.2-305.9), posttraumatic stress disorder (309.81), and
other anxiety disorders (300.00, 300.01, 300.02, 300.09, 300.10,
300.20-300.23, 300.29). The Charlson comorbidity index4,32 was
used to measure medical comorbidity based on ICD-9-CM codes
and recoded as 0, 1, or $2 conditions. Age in years at the start of
FY04 was divided into the following categories to match existing
research on suicide risk in veterans24: 18 to 29, 30 to 39, 40 to 49,
50 to 59, 60 to 69, and 70 years or older. Race (coded as white,
black, and other/missing) and Hispanic ethnicity were also
included in the analyses.
2.5. Analyses
The suicide rates associated with specific opioid prescribing
characteristics (dose and schedule) were estimated by accounting for the case–cohort design. To do so, we first calculated the
cumulative number of suicide deaths that occurred under each of
the opioid prescribing conditions (eg, number of patients who
died while being prescribed a particular dose). The denominator
for each rate was calculated in two steps. First, we summed the
30
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person-years contributed by the random sample under each
opioid prescribing characteristic. These values were then
multiplied by the inverse of sampling fraction (the proportion of
all VHA patients for FY04 or FY05 who were selected under the
random sampling scheme) to provide an estimate of the persontime for each opioid treatment characteristic that would have
been observed for the entire population, had pharmacy data for
the entire population been available. This method was necessary
because the cases were drawn from the entire population and not
just the random sample. Consequently, all rates are estimated
rather than directly observed. Cox proportional hazards models
were used to examine the relationship between opioid regimen
and suicide death adjusting for demographic and clinical
characteristics. All multivariable models were restricted to periods
of time when individuals were prescribed at least 1 opioid. A risksets approach and a robust variance estimator were used for the
multivariable modeling.22

3. Results
3.1. Primary analyses
A total of 2601 patients died by suicide during the observation
period; 1669 (64.2%) of suicides were due to firearms, 532
(20.5%) were due to an overdose, and 252 were due to
strangulation (9.7%). Table 1 describes differences between
those who died by suicide and those who did not.
The rates of suicide per 100,000 person-years by any
mechanism were 44.4 (95% confidence interval (CI), 42.3-46.5)
when the maximum prescribed dose was 0 mg and 105.0
(95% CI, 88.4-123.1) when the maximum dose prescribed was
1001 mg/d (Table 2). Estimated unadjusted rates of suicide per
100,000 person-years were 67.9 (95% CI, 60.4-76.0) during time
periods with only regularly scheduled doses, 54.9 (95% CI, 50.159.9) with only PRN doses, and 90.1 (95% CI, 73.7-108.2) during
periods with both regularly scheduled and PRN doses. Rates of
suicide by intentional overdose ranged from 8.2 (95% CI, 7.3-9.1)
per 100,000 person-years when the maximum prescribed dose
was 0 mg to 27.8 (95% CI, 19.5-37.4) per 100,000 person-years
when maximum prescribed dose was 100 mg or more. By fill
type, the rates per 100,000 person-years were 17.5 (95% CI,
13.8-21.7) for time periods with only regularly scheduled doses,
12.8 (95% CI, 10.6-15.3) with only PRN doses, and 24.0 (95% CI,
16.0-33.7) during periods with both regular and PRN doses.
In models examining the association of opioid regimen with risk
of suicide, a relationship was observed with opioid dose (Table 3).
A prescribed dose of 1 to ,20 mg/d was the reference group, and
the estimated adjusted hazard ratios (HRs) were 1.48 (95% CI,
1.25-1.75) for 20 to ,50 mg/d, 1.69 (95% CI, 1.33-2.14) for 50 to
,100 mg/d, and 2.15 (95% CI, 1.64-2.81) for 1001 mg/d. Opioid
schedule was not significantly associated with suicide risk in the
adjusted models. Similarly, for models specifically examining
intentional overdose, with 1 to ,20 mg/d as the reference group,
the adjusted HRs were 1.59 (95% CI, 1.12-2.27) for 20 to ,50 mg/d,
1.74 (95% CI, 1.09-2.76) for 50 to ,100 mg/d, and 2.09 (95% CI,
1.22-3.56) for 1001 mg/d. Opioid fill type was not significantly
associated with intentional overdose in the adjusted models.
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Table 1

Patient characteristics (N 5 123,946).
Suicide deaths
(N 5 2601),
n (%)
Demographics
Male
Female
Age, y
18-29
30-39
40-49
50-59
60-69
701
Race
White
Black
Other/missing
Hispanic ethnicity
Physical conditions and
pain
COPD/CVD/Sleep
apnea Dx
Chronic pain Dx
Headache Dx
Injury/acute pain Dx
Neuropathy Dx
Cancer Dx
Psychiatric conditions
Depression, bipolar,
mood NOS Dx
Other anxiety Dx
PTSD
Psychotic disorders Dx
Substance use/
dependence Dx
Charlson comorbidity
index score
0
1
21

Random sample
(N 5 121,345),
n (%)

P

,0.0001

2499 (96.1)
102 (3.9)

112,453 (92.7)
8892 (7.3)

59 (2.3)
160 (6.2)
556 (21.4)
819 (31.5)
412 (15.8)
595 (22.9)

3015 (2.5)
6841 (5.6)
19,311 (15.9)
40,209 (33.1)
22,687 (18.7)
29,282 (24.1)

2171 (83.5)
121 (4.7)
309 (11.9)
64 (2.5)

88,698 (73.1)
20,322 (16.8)
12,325 (10.2)
5689 (4.7)

,0.0001

1954 (75.1)

99,251 (81.8)

,0.0001

2472 (95.0)
286 (11.0)
572 (22.0)
274 (10.5)
530 (20.4)

116,006 (95.6)
11,047 (9.1)
24,991 (20.6)
13,704 (11.3)
27,220 (22.4)

1154 (44.4)

32,698 (27.0)

,0.0001

423 (16.3)
383 (14.7)
163 (6.3)
513 (19.7)

11,082 (9.1)
15,338 (12.6)
4425 (3.7)
12,252 (10.1)

,0.0001
0.002
,0.0001
,0.0001

1160 (44.6)
631 (24.3)
810 (31.1)

49,883 (41.1)
29,839 (24.6)
41,623 (34.3)

0.001

,0.0001

,0.0001

0.169
0.001
0.082
0.226
0.0129

COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; PTSD, post-traumatic stress
disorder.

magnitude than in the primary analyses. Specifically, adjusted HRs
were 1.45 (95% CI, 1.21-1.72) for 20 to ,50mg/d, 1.47 (95% CI,
1.17-1.84) for 50 to ,100 mg/d, and 1.69 (95% CI, 1.36-2.10) for
1001 mg/d.
To examine the potential connection between suicide and other
medications used to treat pain, we conducted additional analyses
testing for associations between acetaminophen dose and
regimen and suicide risk. Estimated unadjusted rates of suicide
per 100,000 person-years were 45.4 (95% CI, 40.4-50.8) when the
maximum prescribed dose was 0 mg and 63.0 (95% CI, 36.7-96.3)
when the maximum dose prescribed was 30001 mg/d. Suicide
rates were 53.8 (95% CI, 40.5-68.9) during time periods with only
regularly scheduled doses, and 54.8 (95% CI, 33.9-80.5) with only
PRN doses.

3.2. Supplementary analyses
An additional analysis examined the relationship between total
opioid dose and suicide when tramadol was included in the
calculation of total opioid dose. The results of this analysis indicate
that the association between opioid dose and suicide was still
present when including tramadol, although to a somewhat lesser
31

4. Discussion
This study examined the association between prescribed opioid
dose and suicide in a national sample of VHA patients with
a chronic noncancer pain condition who received opioid therapy.
Increased dose of opioids was found to be a marker of increased
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Table 2

Table 3

Unadjusted rates of suicide deaths by opioid dose and fill type.
Deaths
(n)
Suicide, any mechanism
Prescribed daily opioid dose
0
1 to ,20 mg/d*
20 to ,50 mg/d*
50 to ,100 mg/d*
1001 mg/d
Fill types
Regularly scheduled only
PRN only
Simultaneous PRN and
regularly scheduled
Intentional overdose, any substance
Prescribed daily opioid dose
0
1 to , 20 mg/d*
20 to , 50 mg/d*
50 to , 100 mg/d*
1001 mg/d
Fill Types
Regularly scheduled only
PRN only
Both regularly scheduled
and PRN

Person
(y)

Rate/100,000
person-years
(95% CI)

1716
218
395
132
140

3,862,873 44.4 (42.3-46.5)
508,852
42.8 (37.3-48.7)
618,533
63.9 (57.7-70.3)
174,839
75.5 (63.2-88.9)
133,284 105.0 (88.4-123.1)

291
489
105

428,362
890,666
116,480

Cox proportional hazards models of risk of death by suicide.
Treatment and patient
characteristics
Prescribed daily opioid dose
1 to ,20 mg/d
20 to ,50 mg/d
50 to ,100 mg/d
1001 mg/d
Opioid fill type
Regularly scheduled only
PRN only
Simultaneous PRN and regularly
scheduled
Physical conditions and pain
COPD/CVD/sleep apnea Dx
Chronic pain Dx
Headache Dx
Injury/acute pain Dx
Neuropathy Dx
Cancer Dx
Psychiatric conditions
Depression, bipolar, mood
NOS Dx
Other anxiety Dx
PTSD
Psychotic disorders Dx
Substance use/dependence Dx
Demographics
Male
Age (reference: 18-29), y
30-39
40-49
50-59
60-69
701
Race (reference: white)
Black
Other/missing
Hispanic ethnicity (reference:
non-hispanic)
Ethnicity unknown

67.9 (60.4-76.0)
54.9 (50.1-59.9)
90.1 (73.7-108.2)

315
47
99
34
37

3,862,873
508,852
618,533
174,839
133,284

8.2 (7.3-9.1)
9.2 (6.8-12.1)
16.0 (13.0-19.3)
19.4 (13.5-26.5)
27.8 (19.5-37.4)

75
114
28

428,362
890,666
116,480

17.5 (13.8-21.7)
12.8 (10.6-15.3)
24.0 (16.0-33.7)

* The following formula was used to calculate morphine-equivalent doses: dose 5 (size_mg) 3 (tl_qty/
day_supply); Conversion factors multiplied by dose to get morphine equivalencies: codeine 5 0.15;
hydrocodone 5 1; hydromorphone 5 4; oxycodone 5 1.5; oxymorphone 5 0.56; hydromorphone (injected)
5 16; morphine (injected) 5 3.
CI, confidence interval; PRN, pro re nata.

suicide risk, even when relevant demographic and clinical factors
were statistically controlled. The type of opioid dosing schedule
did not significantly affect suicide risk after accounting for other
factors. Similar to the general US population and other large
studies of VHA patients,16,34 the majority of suicides involved
firearms, with overdose accounting for approximately 15% to
20% of all suicides. The strength of association between opioid
dose and suicide was essentially the same when looking
specifically at overdose-related suicides compared with all
suicides. In addition, in supplementary analyses, there was no
significant association between acetaminophen dose and
regimen and suicide risk, suggesting that the observed effects
may be specific to opioids. Overall, these findings not only
highlight a potential link between opioid dose and suicide in those
with pain but also suggest that this relationship is likely more
complicated than an increase in access to opioids leading to an
increase in intentional overdoses.
The use of prescription opioids as a frontline treatment for chronic
pain has increased sharply in the past decade.19 This has
corresponded with a number of adverse outcomes, including
increases in the prevalence of opioid misuse and unintentional
overdose.27,28,42 Previous work has described a dose-response
association between daily opioid dose and risk of unintentional
overdose.2,10,13 This study documents a similar relationship between
daily opioid dose and suicide risk. However, the magnitude of the
association with suicide is lower than what has been described for
unintentional opioid overdose in a similar sample of VHA patients.2
Given the observational design of this study, it is not known whether
suicide should be conceptualized as an adverse outcome of opioid
use or if opioid dose is merely a marker of increased pain duration
and/or severity, or suboptimal pain management efforts.

Suicide, any
mechanism HR
(95% CI)

Intentional
overdose HR
(95% CI)

1.00
1.48 (1.25-1.75)
1.69 (1.33-2.14)
2.15 (1.64-2.81)

1.00
1.59 (1.12-2.27)
1.74 (1.09-2.76)
2.09 (1.22-3.56)

1.00
1.08 (0.92-1.27)
1.07 (0.82-1.41)

1.00
1.12 (0.83-1.52)
1.10 (0.64-1.87)

0.76 (0.63-0.90)
0.76 (0.53-1.09)
1.07 (0.86-1.35)
0.98 (0.82-1.17)
0.89 (0.71-1.12)
1.16 (0.98-1.38)

0.58 (0.43-0.79)
0.83 (0.41-1.69)
1.08 (0.73-1.60)
1.05 (0.76-1.46)
1.20 (0.77-1.86)
0.94 (0.64-1.40)

1.44 (1.24-1.68)

2.40 (1.78-3.23)

1.34 (1.11-1.61)
0.81 (0.66-0.99)
1.56 (1.15-2.12)
2.04 (1.69-2.46)

1.29 (0.92-1.81)
0.78 (0.54-1.13)
2.41 (1.50-3.87)
2.00 (1.44-2.78)

2.07 (1.43-2.99)

0.94 (0.59-1.50)

0.86 (0.47-1.60)
0.91 (0.52-1.60)
0.70 (0.40-1.23)
0.81 (0.45-1.44)
1.07 (0.60-1.91)

1.26 (0.43-3.72)
1.44 (0.52-3.99)
0.84 (0.30-2.35)
0.58 (0.19-1.74)
0.56 (0.18-1.75)

0.27 (0.19-0.38)
0.56 (0.44-0.73)
0.66 (0.41-1.06)

0.28 (0.14-0.55)
0.71 (0.42-1.20)
1.18 (0.59-2.36)

3.52 (2.94-4.21)

3.29 (2.23-4.84)

CI, confidence interval; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; HR,
hazard ratio; PRN, pro re nata; PTSD, post-traumatic stress disorder.

Previous work focused on suicide risk in those with chronic
pain has highlighted the potential importance of examining the
impact of pain treatment.39 However, to the best of our
knowledge, this has not been done previously. Although many
possible explanations exist for why opioids may relate to suicide
risk, 2 potential reasons for this relationship are that either (1)
undertreatment of pain in those with chronic pain conditions
could increase the risk of suicide20 or (2) providing opioids to
those with pain could increase the access to a potentially lethal
means of suicide in a group known to have high rates of
co-occurring psychiatric disorders. The finding that suicide risk
increased along with opioid dose might seem to counter the
hypothesis that undertreatment of pain increases suicide risk.
However, it is important to note that, in many cases, increased
opioid use may not result in significant long-term reductions in
pain or improvements in functioning.23 Moreover, greater clinical
reliance on opioid therapy may be a marker for poor access to
other effective pain management options (eg, cognitive behavioral therapies, physical therapy, multidisciplinary pain treatment).
Clinicians and patients faced with unmanaged pain and no
32
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access to nonpharmacological treatment options may choose to
increase opioid dose because of lack of other options. In
addition, prolonged exposure to opioids can induce hyperalgesia, or an overresponse to painful stimuli,7 and others have
hypothesized that increased sensitivity to pain may explain the
association between opioid use and previous suicidal behaviors.26 However, directly testing the impact of poorer access to
treatment and/or greater sensitivity is not possible with the
current data.
This study cannot answer the question of whether increased
access to opioids increases suicide risk by providing individuals
with access to a potentially lethal means of suicide. Yet, the fact
that a stronger relationship was not found for suicide by overdose
suggests that the relationship between opioids and suicide may
be more complicated than just the increased use of opioids as
a method for suicide. This is consistent with other work, which
has found that the majority of suicides among those with
substance use disorders do not involve overdose.15 One
alternative explanation for a direct association between opioid
use and suicide is that the disinhibition effects of higher doses of
prescription opioids could increase the likelihood that individuals
with suicidal thoughts or plans could act on these impulses.8 It is
also possible that the observed association between higher
opioid dose and suicide may not be due to the direct impact of
opioids but may, instead, be due to the characteristics of the
individuals who receive elevated opioid doses. This confounding
or selection effect could reflect the impact of the presence of
specific psychiatric or pain conditions, poorer sleep or functioning
in those who receive higher opioid doses compared with lower
doses. Other psychological or contextual factors, such as
hopelessness, increased stigma or frustration with the quality
of one’s care, cannot be measured within the present data and
may explain why those who receive more opioids are more
likely to die by suicide. In this study, associations between
opioid dose and suicide remained significant in the presence
of specific psychiatric conditions, which argues against
psychopathology as an alternative explanation for the effect
of opioid dose on suicide. However, it is likely that many
psychiatric and substance use disorders were not detected
during usual care and residual confounding could still partially
or fully account for the observed associations between opioids
and suicide.
Another possibility is that the prescription of high doses of
opioids is a marker of help-seeking for pain that exceeds the
patient’s ability to cope. The difficulties of attributing effects in
suicide to specific medications in observational research are not
unique to opioids and others have concluded that no observational study can fully account for potential confounders.21 Even if
the observed increase in suicide risk is not directly caused by
opioid dose, the present findings highlight the importance of
greater monitoring and treatment for suicide risk among those
receiving higher opioid doses. Moreover, to the extent that higher
opioid doses reflect longer duration of pain, greater pain severity,
and/or ineffective pain treatment, results point to the importance
of optimizing pain management strategies among those with
severe and/or uncontrolled pain.
This study has additional limitations worth noting. Individuals in
this study are VHA patients, and the findings may not generalize
outside the VHA. Suicide rates in the VHA are higher than in agematched and gender-matched individuals in the US population,
and risk factors,1,24 such as pain and opioid dose, may also
function differently in the VHA. Moreover, the fact that all
individuals in this study were receiving care from a large
integrated health care system could influence the ways in which
33
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aspects of care relate to suicide risk. The analyses also did not
account for other CNS depressants, duration of previous opioid
prescription, or recent changes in opioid dose. In addition, the asprescribed approach used to model the association between
opioid dose and suicide only examines the dose of the medication
provided, not the amount consumed. It is likely that some
individuals deviated from their prescription,37 and this is not
captured in these analyses. In addition, sample sizes for some
subgroups (eg, opioid dose of 1001 mg) were relatively low,
resulting in wider CIs for point estimates of suicide rates. The
present models did not include duration or severity of chronic
pain, and it is possible that longer pain duration and/or greater
pain severity may predict both higher opioid dose and increased
suicide risk.
Even with these limitations, this study is the first to examine the
link between opioid dose and suicide mortality in those with
chronic pain. The present findings indicate that greater opioid
dose is a marker for increased suicide risk. In addition, the present
results indicate that this relationship is not limited to suicide by
overdose but that opioid dose is associated with a broader array
of suicide methods. A high priority for future research is the
assessment of the common and unique effects of opioid use and
pain chronicity and/or severity on suicide risk. Testing for
longitudinal associations between opioid use, pain duration and
severity, and surrogate end points (eg, suicidal ideation) might
better illuminate the mechanisms, whereby opioid use may lead
to greater suicide risk. In addition, identification of subgroups that
may be more or less susceptible to opioid-related adverse
outcomes will inform clinical efforts to develop optimal pain
management strategies that do not carry added risk for suicide.
Finally, although the present design cannot determine the causes
of the link between opioids and suicide, clinicians treating
patients with pain who are receiving higher doses of opioids
should be aware of the increased suicide risk and monitor suicidal
thoughts and plans in these patients. It is possible that greater
attention to suicide risk, combined with increased psychiatric
treatment and utilization of other pain management strategies,
might help to mitigate the increased risk for suicide among
patients with pain receiving higher doses of opioids.

Conflict of interest statement
The authors have no conflicts of interest to declare.
This work was supported by the Veterans Health Administration (VHA). Data were acquired for program planning and
evaluation purposes. This specific study was also partially
supported by the VHA’s Health Services Research & Development Service (HSR&D) Career Development Award (CDA-09204; A.S.B.B.). The views expressed in this report are those of the
authors and do not necessarily represent those of the VHA.
Authors had full access to all of the data in the study, and Dr M. A.
Ilgen takes responsibility for the integrity of the data and the
accuracy of the data analysis.

Acknowledgements
Study data and analyses represent Veterans Health Affairs (VHA)
suicide monitoring and evaluation activities. Input from senior
mental health leadership at VHA Central Office helped shape the
design and conduct of the study, the collection, management,
analysis, and interpretation of the data, and the preparation,
review, and approval of the article. The authors realize the earlier
feedback that they received on earlier drafts of this article from
Jodie Trafton, PhD, and Robert Kerns, PhD.

Copyright  2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.

·

M.A. Ilgen et al. 157 (2016) 1079–1084

PAIN®

Article history:
Received 24 August 2015
Received in revised form 9 December 2015
Accepted 11 December 2015
Available online 5 January 2016

[20] Kikuchi N, Ohmori-Matsuda K, Shimazu T, Sone T, Kakizaki M, Nakaya N,
Kuriyama S, Tsuji I. Pain and risk of completed suicide in Japanese men:
a population-based cohort study in Japan (Ohsaki Cohort Study). J Pain
Symptom Manage 2009;37:316–24.
[21] Kim HM, Eisenberg D, Ganoczy D, Hoggatt KJ, Austin KL, Downing K,
McCarthy JF, Ilgen MA, Valenstein M. Examining the relationship
between clinical monitoring and suicide risk among patients with
depression: matched case-control study and instrumental variable
approaches. Health Serv Res 2010;45:1205–26.
[22] Langholz B, Jiao J. Computational methods for case-cohort studies.
Comput Stat Data Anal 2007;51:3737–48.
[23] Manchikanti L, Vallejo R, Manchikanti KN, Benyamin RM, Datta S, Christo
PJ. Effectiveness of long-term opioid therapy for chronic non-cancer
pain. Pain Physician 2011;14:133–56.
[24] McCarthy J, Valenstein M, Kim HM, Ilgen M, Zivin K, Blow F. Suicide
mortality among patients receiving care in the Veterans Health
Administration health system. Am J Epidemiol 2009;169:1033–8.
[25] Nuckols TK, Anderson L, Popescu I, Diamant AL, Doyle B, Di Capua P,
Chou R. Opioid Prescribing: a Systematic Review and Critical Appraisal of
Guidelines for Chronic Pain. Ann Intern Med 2014;160:38–47.
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 FACT SHEET No. 8

Alternative Treatment Options for Osteoarthritis:
Facts and Evidence on Glucosamines and Chondroitin
Peter Jüni

Glucosamines and chondroitin are constituents of joint cartilage. Their oral administration in patients
with osteoarthritis is thought to make up for the apparent cartilage loss in affected joints. Therefore,
they are commonly used as dietary supplements that are claimed to reduce the symptoms of osteoarthritis
and delay its progression. [1]
Glucosamine is an amino sugar that is a building block for the glycosaminoglycans that are part of the
structure of cartilage. Glucosamine can be taken as a pill or sometimes as an injection. It can come in
combination with other supplements (such as chondroitin) or by itself in the form of glucosamine
hydrochloride or sulphate. [2] Chondroitin is a highly hydrophilic, gel-forming polysaccharide
macromolecule, which conveys much of the compressive resistance of cartilage. It is mainly available in
the form of chondroitin sulfate. [3] Ingested chondroitin and glucosamine are both partially absorbed in
the intestine, and it has been suggested that some of the ingested amount reaches the joints.
Until recently, the research evidence has suffered from being small scale and poor in quality; several
reviews have highlighted the need for larger and better quality studies [4, 5], and some have recently
been published.
In a network meta-analysis that included ten large trials in 3,803 patients available up to June 2010, the
overall difference in pain intensity on a 10 cm visual analog scale compared with placebo was −0.4 cm
(95 percent confidence interval −0.7 to −0.1 cm) for glucosamine, −0.3 cm (−0.7 to 0.0 cm) for
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chondroitin, and −0.5 cm (−0.9 to 0.0 cm) for the combination.[6] None of these differences reached
clinical relevance, as none of them reached the minimal clinically important difference of 0.9 cm.
The figure below presents pooled estimates across different time points. The variation across time
points was not over and above what would be expected by chance. Industry independent trials showed
systematically smaller effects than commercially funded trials.
The differences in changes in minimal width of joint space were all minute, with 95 percent confidence
intervals all overlapping zero. The difference was −0.2mm (−0.3 to 0.0 mm) in favor of glucosamine, −0.1
mm (−0.3 to 0.1 mm) in favor of chondroitin, and 0.0mm (−0.2 to 0.2 mm) for the combination. Results
of the network meta-analysis did not indicate that the use of these supplements is unsafe, but given the
scarcity of information and wide 95 percent confidence intervals of estimates, evidence is inconclusive.
One large trial has become available since publication of the network meta-analysis. The LEGS trial
published in 2015 [7] randomized 605 patients to glucosamine sulfate, chondroitin sulfate, both dietary
supplements, or matching placebo capsules. Results were also concordant with the network metaanalysis, with no relevant effect of either of the supplements or their combination on pain or joint space
width.
Compared with placebo, glucosamine, chondroitin, and their combination do not reduce joint pain or
have an impact on narrowing of joint space. The likely industry-sponsorship of the majority of trials may
have led to an overestimation of treatment benefits.[6, 8] Health authorities and health insurers should
not cover the costs of these preparations, and new prescriptions to patients who have not received
treatment should be discouraged.[6]
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Differences in pain intensity measured on visual analog scale (VAS) between experimental interventions
and placebo over time. The darker shading between -0.9 and +0.9 cm represents area of clinical
equivalence. Negative values indicate benefit of experimental interventions compared with placebo. Pain
reductions of -0.9cm or more are deemed clinically relevant, smaller differences are not. Adapted from
Wandel et al.[6]
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About the International Association for the Study of Pain®
IASP is the leading professional forum for science, practice, and
education in the field of pain. Membership is open to all professionals
involved in research, diagnosis, or treatment of pain. IASP has more
than 7,000 members in 133 countries, 90 national chapters, and 20
Special Interest Groups.
Plan to join your colleagues at the 16th World Congress on Pain,
September 26-30, 2016, in Yokohama, Japan.

As part of the Global Year Against Pain in the Joints, IASP offers a series of 20 Fact Sheets that cover
specific topics related to joint pain. These documents have been translated into multiple languages
and are available for free download. Visit www.iasp-pain.org/globalyear for more information.
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MUNDIPHARMA,

Dedicated to Pain
At Mundipharma we are thinking differently about pain. We know pain is a reality, but when it becomes prolonged and not well
managed we recognise that there is a role for us to play in providing effective solutions. We know we can’t cure this pain but we
can address the pain-life balance – shifting people’s experiences away from pain and back towards the enjoyment of life.
Mundipharma is committed to pain with a proven track record of bringing pain innovations to market since the 1980s - successfully launching MST Continus®, Sovenor®, OxyNorm®, OxyContin® and TarginAct®. We want to build on this heritage - using our
medical expertise, and experience of the market to identify unmet needs in the management of pain and in the development of
new innovative treatments for patients.
We are continuing our endeavour to be HCP’s partner in pain, by not only providing medication, but also by improving education around pain and its appropriate management. We are proud to launch a Pain Podcast App (available from 1st August 2016),
which was developed in partnership with local HCP’s with expertise in pain. This platform provides monthly educational talks,
with a new pain podcast uploaded every 1st Monday of the month for you to LEARN and EARN 3 CPD Points.

2016 Programme:
Monday 1 August 2016:
Can we make opioids obsolete? - Dr Raff (Anaesthetist, Cape Town)
Monday 5 September 2016:
Treating Cancer Pain - Dr Moodley (Oncologist, Gauteng)
Monday 3 October 2016:
Pain Management: NSAIDS and Opioids – Dr Spies (Anaesthetist, Cape Town)
Monday 7 November 2016:
Pain and addiction - Dr Weich (Psychiatrist, Cape Town)
Monday 5 December 2016:
Acute and chronic pain management - Dr Hodgson (Anaesthetist, Durban)

2017 Programme:
Monday 2 January 2017:
Pain: definitions, classifications and syndromes – Dr Bechan (Anaesthetist, Durban)
Monday 6 February 2017:
4-6 hourly dosing prn – Dr Raath (Anaesthetist, Pretoria)

And many more to follow…
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