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Introduction
Chronic non-cancer pain (CNCP) is characterized as a 
significant pain lasting longer than the standard healing time 
and that is not directly caused by malignancy.1 There is limited 
evidence to support the effectiveness of opioids for providing 
long-term pain relief;2 however, they remain the most com-
monly employed intervention for managing CNCP.3 This is of 

concern because of the global rise in opioid-related medication 
diversion, morbidity, and mortality.4–8 While many trials have 
evaluated the effectiveness of opioid agonist therapies (OATs) 
for patients with addiction,9–42 to our knowledge none pro-
vides an analysis or discussion as to the mediating effects of 
pain on substance use behavior, treatment retention, or other 
patient-important outcomes. Even among the oldest and most 

Impact of Chronic Pain on Treatment Prognosis for  
Patients with Opioid Use Disorder: A Systematic  
Review and Meta-analysis

Brittany B. Dennis1,2, Monica Bawor2,3, Leen Naji4, Carol K. Chan5, Jaymie Varenbut6,  
James Paul1,7, Michael Varenbut8, Jeff Daiter8, Carolyn Plater8, Guillaume Pare1, David C. Marsh8,9,  
Andrew Worster8,10, Dipika Desai2,11, Lehana Thabane1,11–14 and Zainab Samaan1,15,16

1Department of Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, ON, Canada. 2Population Genomics Program, 
Chanchlani Research Centre, McMaster University, Hamilton, ON, Canada. 3McMaster Integrative Neuroscience Discovery and Study 
(MiNDS) Program, McMaster University, Hamilton, ON, Canada. 4Michael G. Degroote School of Medicine, McMaster University, Hamilton, 
ON, Canada. 5School of Medicine and Medical Science, University College Dublin, Dublin, Ireland. 6Department of Biological Sciences, 
Western University, London, ON, Canada. 7Department of Anesthesia, McMaster University, Hamilton, ON, Canada. 8Canadian Addiction 
Treatment Centres, Richmond Hill, ON, Canada. 9Northern Ontario School of Medicine, Sudbury, ON, Canada. 10Department of Medicine, 
Hamilton General Hospital, Hamilton, ON, Canada. 11Population Health Research Institute, Hamilton Health Sciences, Hamilton, ON, Canada. 
12Departments of Pediatrics and Anesthesia, McMaster University, Hamilton, ON Canada. 13Centre for Evaluation of Medicine, 14Biostatistics 
Unit, Father Sean O’Sullivan Research Centre, St Joseph’s Healthcare, Hamilton, ON, Canada.15Department of Psychiatry and Behavioral 
Neurosciences, McMaster University, Hamilton, ON, Canada. 16Peter Boris Centre for Addictions Research, Hamilton, ON, Canada.

abstract
Background: While a number of pharmacological interventions exist for the treatment of opioid use disorder, evidence evaluating the effect of pain 
on substance use behavior, attrition rate, and physical or mental health among these therapies has not been well established. We aim to evaluate these effects 
using evidence gathered from a systematic review of studies evaluating chronic non-cancer pain (CNCP) in patients with opioid use disorder.
Methods: We searched the Medline, EMBASE, PubMed, PsycINFO, Web of Science, Cochrane Database of Systematic Reviews, ProQuest Disser-
tations and theses Database, Cochrane Central Register of Controlled Trials, World Health Organization International Clinical Trials Registry Platform 
Search Portal, and National Institutes for Health Clinical Trials Registry databases to identify articles evaluating the impact of pain on addiction treatment 
outcomes for patients maintained on opioid agonist therapy.
Results: Upon screening 3,540 articles, 14 studies with a combined sample of 3,128 patients fulfilled the review inclusion criteria. Results from the 
meta-analysis suggest that pain has no effect on illicit opioid consumption [pooled odds ratio (pOR): 0.70, 95%CI 0.41–1.17; I2 = 0.0] but a protective effect 
for reducing illicit non-opioid substance use (pOR: 0.57, 95%CI 0.41–0.79; I2 = 0.0). Studies evaluating illicit opioid consumption using other measures 
demonstrate pain to increase the risk for opioid abuse. Pain is significantly associated with the presence of psychiatric disorders (pOR: 2.18; 95%CI 1.6, 
2.9; I2 = 0.0%).
Conclusion: CNCP may increase risk for continued opioid abuse and poor psychiatric functioning. Qualitative synthesis of the findings suggests that 
major methodological differences in the design and measurement of pain and treatment response outcomes are likely impacting the effect estimates.
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commonly employed OAT, namely methadone maintenance 
treatment (MMT), there exists conflicting evidence that both 
implicates and refutes the role of chronic pain as a risk for contin-
ued opioid abuse.43–47 The management of patients with opioid 
use disorder poses many challenges, particularly among patients 
suffering with comorbid psychiatric and physical disorders. For 
instance, patients with opioid addiction together with comorbid 
depression are suggested to be at high risk for overdose48 and 
suicide attempts.49 Efforts to combine the evidence evaluating 
important risk factors for adverse outcomes in the manage-
ment of opioid use disorder will prove critical for enhancing 
our understanding of this complex disorder that is impacted by 
large variability in treatment effectiveness and prognosis.

A number of OSTs exist, including MMT, levomethadyl 
acetate (LAAM), and buprenorphine/naloxone. However, the 
impact of pain on the effectiveness of these therapies among 
outcomes such as attrition rate, substance use behavior, and 
physical or mental health has not been well established, leaving 
many questions unanswered: Are patients with pain respond-
ing poorly to opioid maintenance treatment? Is there evidence 
demonstrating superiority of any OAT in the subpopulation 
of addiction patients with comorbid pain? We will attempt to 
answer these questions using evidence gathered from a sys-
tematic review of all studies evaluating CNCP in the patient 
population with opioid use disorder. Findings from this 
review will serve to provide consensus in establishing whether 
CNCP is an important risk factor for patients on OST, dis-
tinguish the best available OAT treatment for patients with 
CNCP, and provide an evidence-based knowledge synthesis 
to enable clinicians managing opioid-dependent and CNCP 
patients to evaluate risk factors for poor prognosis and tailor  
treatments accordingly.

Objectives. We aim to 1) evaluate the impact of CNCP 
on substance use behavior, physical health, psychiatric symp-
toms, as well as personal and social functioning; 2) determine 
whether any OAT demonstrates superiority or shows signifi-
cant benefit for patients with opioid use disorder reporting 
comorbid pain; 3) provided the data are suitable, combine the 
evidence from direct and indirect comparisons using network 
meta-analysis; and 4) identify the most recently published opi-
oid maintenance treatment guidelines from the US, Canada, 
and the UK to determine how the evidence is being translated 
into clinical practice for managing chronic pain associated 
with opioid use disorder.

Research question(s). Among patients with opioid use 
disorder being treated with (or randomized to) opioid substi-
tution treatment (OST)

1.	 Does CNCP impact OAT outcomes?
2.	 Which OAT is most effective for improving treatment 

response in patients with comorbid CNCP?
	 (Treatment response will be defined by improvements 

in substance use behavior, physical health, psychiatric 
symptoms, as well as personal and social functioning.)

3.	 Do the most recently published Canadian, American, 
and UK OAT clinical practice guidelines capture pain 
as an important factor in opioid use disorder and properly 
translate the evidence obtained from the studies evalu-
ated in this review?

Materials and Methods
Systematic review. The methods of this systematic 

review are published50 and registered with PROSPERO (ID: 
CRD42014014015). Briefly, we performed a systematic review 
to identify all studies evaluating the impact of chronic pain on 
different treatment outcomes within the patient population 
with opioid use disorder. We searched Medline, EMBASE, 
PubMed, PsycINFO, Web of Science, Cochrane Library, 
ProQuest Dissertations and theses Database, Cochrane 
Clinical Trials Registry, World Health Organization (WHO) 
International Clinical Trials Registry Platform Search Portal, 
and the National Institutes for Health (NIH) Clinical Tri-
als Registry databases. We searched the Cochrane Library to 
identify relevant systematic reviews of the topic. The electronic 
search strategies for each database are presented in the pub-
lished protocol.50 Independent reviewers later hand-searched 
reference lists from these reviews for any missed studies. We 
screened the title, abstract, and full-text articles in duplicate. 
We report the kappa statistic to demonstrate the level of agree-
ment between reviewers.51

To be included in this review, studies were required to 
assess the impact of pain on any of the following treatment out-
comes: physical, psychological, or social outcomes for patients 
receiving opioid agonist or antagonist substitution therapy for 
opioid use disorder. Study participants were required to be 
on a maintenance therapy for the opioid use disorder. Studies 
evaluating patients on OAT for the treatment of pain and not 
opioid use disorder (eg, methadone for pain) were not eligible 
for this review. While our search did not place any language or 
time restrictions on retrieved articles, the search was restricted 
to human studies. We evaluated observational studies using 
two risk-of-bias tools: cross-sectional studies using the NIH 
National Heart, Lung, and Blood Institute: Quality Assess-
ment Tool for Observational Cohort and Cross-Sectional 
Studies,52 and cohort studies using the Newcastle Ottawa 
Scale.53 We evaluated randomized trials using the Cochrane 
risk-of-bias tool.54 We assessed the strength of the evidence 
summarized in this review using Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE).55

Independent reviewers performed full-text extraction 
in duplicate using pilot-tested data extraction forms. We 
extracted from each study the following information: author, 
date of publication, journal of publication, number of study 
participants, type of population (clinical, incarcerated, preg-
nant), eligibility criteria, type of OST(s), OAT dose (by 
chronic pain status), definition of chronic pain, identification 
of the study primary outcome, definition of treatment response 
outcome(s), measurement of chronic pain, measurement of 
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response outcome(s), percentage/number of participants with 
chronic pain, number of patients on prescribed opioids or 
adjunct pain therapies, statistical analysis performed, study 
findings, overall statistical findings, factors associated with 
treatment response (if reported), and authors’ conclusions.

A flow diagram detailing the article selection process as 
well as detailed tables reporting the key methods and conclu-
sions of studies deemed eligible for this review are reported 
in accordance with the meta-analysis of observational studies 
in epidemiology (MOOSE) and Preferred Reporting Items  
for Systematic Reviews and Meta-Analyses (PRISMA)  report
ing guidelines.56,57

Guideline assessment. We aimed to evaluate how cur-
rent evidence for managing patients with CNCP is translated 
to practice and to determine whether current guidelines are 
using evidence from the studies identified in this review. To 
identify Canadian and American opioid maintenance treat-
ment guidelines, we searched www.guidelines.gov for with 
the terms “opioid addiction,” “opioid dependence,” “opioid 
use disorder,” and “opioid substitution treatment.” To identify 
the most recently published UK guidelines, we searched the 
National Institute for Health and Care Excellence (NICE) 
using key words “opioid use disorder,” “methadone,” “opi-
oid use disorder,” “buprenorphine” “naltrexone,” and “opioid 
dependence.” We extracted specific information including 
the year of publication, guideline objectives, any information 
on pain population subgroups, evidence cited by guideline 
for managing patients with comorbid pain, and any cautions 
regarding specialized populations.

We intended to evaluate each guideline using the rigor 
of development and applicability domains from the Appraisal 
of Guidelines for Research and Evaluation II (AGREE) 
Instrument. AGREE II is a validated instrument used for the 
quality assessment of clinical guidelines.58,59 In its entirety, 
the tool has 23 items organized across six quality domains.58 
Our major objective using these guidelines was to distinguish 
the best quality guidelines by assessing how evidence is being 
incorporated into guideline development. As such, we only 
assessed these guidelines on the basis of the rigor of develop-
ment and applicability domains.

Statistical analysis. Due to the large variations in the 
definition and measurement of outcomes reported across stud-
ies leading to insufficient data to complete a network meta-
analysis, we summarize the results of all direct comparisons in 
this review narratively and statistically where appropriate.

Qualitative summary. Due to the large variations in the 
definition and measurement of outcomes reported across 
studies, we chose to provide a qualitative summary for each 
outcome. We provide a detailed summary of all results accord-
ing to broader themes that appropriately capture the behavior 
or attribute of interest. For instance, substance use behavior 
can capture a wide array of specifically defined and measured 
outcomes. Whether it is the number of days of crack/cocaine 
use over the past month or the percentage of participants 

reporting non-opioid substance abuse, the broader category 
of illicit substance use adequately captures this behavior. We 
have chosen a list of categories generated from a larger sys-
tematic review of OAT effectiveness,50 which organized out-
comes collected from 60 trials into broader domains proposed 
by commonly used addiction severity indices [ie, the Addic-
tion Severity Index (ASI)60 and Maudsley Addiction Profile 
(MAP)].61 The identified outcome domains included physical 
health, psychiatric health and symptoms, abstinence and sub-
stance use behavior, personal and social functioning, global 
quality of life and addiction severity assessments (including 
global addiction severity measure scores), intervention adher-
ence, acceptance of intervention, and resource utilization (eg, 
hospital admission).

A summary-of-findings table is presented to demonstrate 
the impact of pain across each outcome domain. The addi-
tional “Findings” column details our conclusions based on the 
available evidence. To reach a valid conclusion, we decided a 
priori on the following criterion: $50% of the studies for a 
single intervention (methadone, buprenorphine) must demon-
strate a harmful or beneficial effect of pain on the outcome. If 
less than 50% of the studies demonstrated such an effect, we 
concluded there was not enough evidence.

Quantitative summary. We conducted meta-analyses using 
a random-effects model to address the following outcomes: 
illicit opioid use, illicit substance use, and presence of psychi-
atric illness. Each of these outcomes was measured as binary 
variables, whereby the studies provided the number/percentage 
of participants who reported using opioids, other substances, 
or a history of psychiatric illness. Since each of our outcomes 
used for the meta-analysis was dichotomous, we present the 
summary estimates as pooled odds with 95% confidence inter-
vals. We employed the Mantel–Haenszel method for pool-
ing the results of binary variables, as this method provides the 
option to estimate between study variations by assessing each 
study’s final results to a Mantel–Haenszel fixed-effect meta-
analysis estimate.62 The results for each meta-analysis are pre-
sented in separate forest plots. Due to the small number of 
studies included in each meta-analysis (maximum of 3), we 
chose not to assess for publication bias using Egger’s plot. We 
used the inconsistency index (I2) statistic to determine the level 
of heterogeneity in the results of the studies, using the I2 val-
ues of 0%–40% (might not be important), 30%–60% (moder-
ate heterogeneity), 50%–90% (substantial heterogeneity), and 
75%–100% (considerable heterogeneity) as the categorizations 
set forth by the Cochrane Collaboration.63

As discussed in the published protocol, we anticipated 
the studies’ quality assessment to important risk of bias assess-
ment items (items assessing adjustment for confounding) as 
well as differences in measurement selection to be important 
factors contributing to heterogeneity between studies.50 Our a 
priori hypotheses for heterogeneity between studies have been 
previously summarized in detail.50 However, the number of 
studies eligible for inclusion in the meta-analysis was small 
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enough (n # 3) so that the use of subgroup analyses would be 
deemed inappropriate.

Results
Study characteristics. Upon searching seven databases 

and three clinical trial registries, we reviewed 3,540 unique 
articles. Independent reviewers screened the title [Kappa 
(K):0.51, SE 0.04; 95%CI 0.43–0.58), abstract (K:0.41, 
SE:0.09; 95%CI 0.24–0.58), and full-text articles (K:0.77, SE 
0.12; 95%CI 0.53–1.0) with moderate agreement. We identi-
fied 14 articles eligible for inclusion in this review.43–45,64–74 
Figure 1 provides a flow diagram detailing the screening pro-
cess at each stage of the literature search.

Across a combined population of 3,128 patients, the 
included studies evaluated the impact of pain on differ-
ent treatment response outcomes for high-dose methadone 
($60  mg/day), low-dose methadone (,60  mg/day), high-
dose LAAM ($85 mg/day), low-dose LAAM (,85 mg/day), 
high-dose buprenorphine ($16 mg/day), low-dose buprenor-
phine (,16  mg/day), high-dose Suboxone® (buprenorphine 
$16 mg/day + naloxone), and low-dose Suboxone® (buprenor-
phine ,16 mg/day + naloxone). The studies used a range of 
epidemiologic designs including cross-sectional, randomized 

controlled trial and prospective cohort. Details of the design 
characteristics of individual studies including intervention 
dose, number of participants, mean age of participants, as well 
as the definitions and measurements used for chronic pain are 
summarized in Table 1. While the majority of studies used 
the Brief Pain Inventory (BPI)43,64–66,70,71,74 to measure pain 
(Fig. 2), the definitions and cut-offs used to determine pain 
varied greatly, with some studies providing unclear descrip-
tions of both the measurement and definition of pain.69,72 
Although some studies report excluding patients using adjunct 
pain therapies including opioid medication,45,68 the majority of 
studies neither reported43,44,64,66,69–71,73,74 nor adjusted65,67,72 for 
the use of adjunct pain therapies including opioids (Table 1).

Using the outcome domain categorizations described ear-
lier, we found the majority of studies evaluated the effects of 
pain on abstinence from illicit opioids and other substance use 
related outcomes. Figure 3 provides a summary of all outcome 
domains with the corresponding number of studies reporting 
each outcome.

Risk of bias assessment. The risk of bias assessment was 
performed using three instruments52,54 across cross-sectional, 
cohort, and randomized studies. Results from the quality 
assessment are summarized in Supplementary Tables 1–3. The 

Figure 1. Flow diagram of the study selection process.

http://www.la-press.com
http://www.la-press.com/substance-abuse-research-and-treatment-journal-j80


Chronic pain and treatment prognosis for patients with opioid use

63Substance Abuse: Research and Treatment 2015:9

Ta
bl

e 
1.

 D
es

cr
ip

tio
n 

of
 s

tu
dy

 d
es

ig
n 

ch
ar

ac
te

ris
tic

s.

A
ut

h
or


  

last


 n
ame




Year



 o

f 
 

pu
b

licatio





n
Num




b
er

 o
f 

 
participa








n

ts
Study




 
desi


g

n
In

ter


ve
n

tio


n
(s

)  
ev

a
luated




Ho


w
 w

as
 

c
h

ro


n
ic

  
pai

n
 measured








?

Ho


w
 w

as
 

c
h

ro


n
ic

  
pai

n
 de

f
in

ed
Patie


n

ts
 o

n
 prescri







b
ed

  
opioids





 

or


 ad


ju
n

ct
 

pai
n

  
treatme





n

ts

Pe
le

s
20

05
17

0
C

ro
ss

-s
ec

tio
na

l
H

ig
h-

do
se

  
m

et
ha

do
ne

  
($

60
 m

g/
da

y)

B
PI

C
ur

re
nt

 p
ai

n 
th

at
 la

st
ed

 fo
r a

t l
ea

st
 6

 m
on

th
s

N
ot

 re
po

rte
d

D
hi

ng
ra

20
12

48
9

C
ro

ss
-s

ec
tio

na
l

H
ig

h-
do

se
  

m
et

ha
do

ne
  

($
60

 m
g/

da
y)

B
PI

“C
lin

ic
al

ly
 s

ig
ni

fic
an

t p
ai

n”
 w

as
 d

efi
ne

d 
by

 a
n 

 
av

er
ag

e 
pa

in
 in

te
ns

ity
 d

ur
in

g 
th

e 
pa

st
 w

ee
k 

of
  

.
5 

or
 a

n 
av

er
ag

e 
pa

in
 in

te
rf

er
en

ce
 s

co
re

  
du

rin
g 

th
e 

pa
st

 w
ee

k 
of

 .
5.

 

82
%

 o
f t

he
 s

am
pl

e 
is

  
re

ce
iv

in
g 

an
 a

dj
un

ct
 p

ai
n 

 
th

er
ap

y 
(n

ot
 re

po
rte

d 
by

  
pa

in
 s

ta
tu

s)
 

B
ar

ry
20

09
15

0
C

ro
ss

-s
ec

tio
na

l
H

ig
h-

do
se

  
m

et
ha

do
ne

  
($

60
 m

g/
da

y)

B
PI

R
es

po
nd

en
ts

’ a
ns

w
er

s 
to

 B
PI

 it
em

s 
w

er
e 

us
ed

  
to

 c
la

ss
ify

 th
em

 in
to

 o
ne

 o
f t

hr
ee

 p
ai

n 
gr

ou
ps

:  
a)

 “c
hr

on
ic

 s
ev

er
e 

pa
in

” (
ie

, p
ai

n 
la

st
in

g 
at

 le
as

t  
6 

m
on

th
s 

w
ith

 m
od

er
at

e 
to

 s
ev

er
e 

pa
in

 in
te

ns
ity

  
or

 s
ig

ni
fic

an
t p

ai
n 

in
te

rf
er

en
ce

, r
es

po
nd

en
ts

  
w

ho
 h

ad
 p

ai
n 

la
st

in
g 

at
 le

as
t 6

 m
on

th
s 

an
d 

w
ho

  
sc

or
ed

 5
 o

r h
ig

he
r o

n 
th

e 
ite

m
 p

er
ta

in
in

g 
to

 th
e 

 
w

or
st

 p
ai

n 
in

te
ns

ity
 in

 th
e 

la
st

 7
 d

ay
s 

or
 o

n 
an

y 
 

of
 th

e 
ite

m
s 

re
la

tin
g 

to
 p

ai
n 

in
te

rf
er

en
ce

 in
 th

e 
 

la
st

 7
 d

ay
s 

w
er

e 
co

ns
id

er
ed

 to
 e

xh
ib

it 
ch

ro
ni

c 
 

se
ve

re
 p

ai
n;

 b
) “

so
m

e 
pa

in
” (

ie
, p

ai
n 

re
po

rte
d 

in
  

pa
st

 w
ee

k 
bu

t n
ot

 C
S

P)
; a

nd
 c

) “
no

 p
ai

n”
 (i

e,
 n

o 
 

pa
in

 re
po

rte
d 

in
 th

e 
pa

st
 w

ee
k 

an
d 

no
 C

S
P)

.

N
ot

 re
po

rte
d

B
ou

ne
s

20
13

15
1

C
oh

or
t s

tu
dy

  
(p

ro
sp

ec
tiv

e 
or

  
re

tro
sp

ec
tiv

e)

Lo
w

-d
os

e 
 

m
et

ha
do

ne
  

(,
60

 m
g/

da
y)

,  
Lo

w
-d

os
e 

 
bu

pr
en

or
ph

in
e 

 
(,

16
 m

g/
da

y)

A
 V

is
ua

l A
na

lo
g 

S
ca

le
  

(V
A

S)
 o

r N
um

er
ic

al
  

R
at

in
g 

S
ca

le
 (N

R
S)

  
w

as
 u

se
d 

to
 a

ss
es

s 
an

d 
 

qu
an

tif
y 

th
e 

in
te

ns
ity

 o
f  

ac
ut

e 
pa

in
 a

t t
he

 ti
m

e 
of

  
ad

m
is

si
on

, a
fte

r p
ai

n 
 

m
an

ag
em

en
t, 

an
d 

ju
st

  
be

fo
re

 h
os

pi
ta

l d
is

ch
ar

ge
.

A
cu

te
 p

ai
n 

sc
or

es
 ra

te
d 

fro
m

 0
 to

 1
0 

w
er

e 
 

ob
ta

in
ed

 in
di

sc
rim

in
at

el
y 

fro
m

 o
ne

 o
r t

he
 o

th
er

  
m

ea
su

re
m

en
t t

oo
l. 

A
cu

te
 p

ai
n 

ex
po

su
re

 w
as

  
de

fin
ed

 a
s 

a 
pa

in
 s

co
re

 g
re

at
er

 th
an

 0
 a

t t
he

  
tim

e 
of

 a
dm

is
si

on
 o

n 
an

y 
of

 th
e 

ra
tin

g 
sc

al
es

.

P
at

ie
nt

s 
w

ith
ou

t p
ai

n:
 0

%
P

at
ie

nt
s 

w
ith

 p
ai

n:
 5

%
To

ta
l s

am
pl

e:
 3

%

C
ha

kr
ab

ar
ti

20
10

69
C

ro
ss

-s
ec

tio
na

l
H

ig
h-

do
se

  
S

ub
ox

on
e®

  
(b

up
re

no
rp

hi
ne

  
$

16
 m

g/
da

y 
+ 

 
na

lo
xo

ne
)

EQ
-5

D
: a

 m
ea

su
re

 o
f  

he
al

th
 s

ta
tu

s 
fro

m
 th

e 
 

Eu
ro

Q
ol

D
eg

re
e 

of
 p

ai
n 

1 
w

ee
k 

be
fo

re
 in

du
ct

io
n,

  
m

ea
su

re
d 

as
 p

ai
n 

or
 d

is
co

m
fo

rt 
ex

pe
rie

nc
ed

  
“to

da
y”

 a
nd

 c
od

ed
 a

s 
0 

= 
no

 p
ai

n,
 1

 =
 s

om
e 

 
pa

in
, o

r 2
 =

 e
xt

re
m

e 
pa

in

N
ot

 e
xp

lic
itl

y 
re

po
rte

d 
 

(a
lth

ou
gh

 th
ey

 re
m

ov
ed

  
an

y 
pa

tie
nt

s 
w

ith
  

pr
es

cr
ip

tio
n 

m
ed

ic
at

io
ns

  
w

hi
ch

 m
ay

 in
te

rf
er

e 
w

ith
  

do
si

ng
)

D
en

ni
s

20
14

23
5

C
ro

ss
-s

ec
tio

na
l

H
ig

h-
do

se
  

m
et

ha
do

ne
  

($
60

 m
g/

da
y)

S
el

f-r
ep

or
t

P
ar

tic
ip

an
ts

 w
er

e 
ca

te
go

riz
ed

 a
s 

ha
vi

ng
  

ch
ro

ni
c 

an
d/

or
 c

om
or

bi
d 

pa
in

 if
 th

ey
 in

di
ca

te
d 

 
th

ey
 w

er
e 

cu
rr

en
tly

 e
xp

er
ie

nc
in

g 
or

 h
av

e 
be

en
  

di
ag

no
se

d 
w

ith
 c

hr
on

ic
 p

ai
n

P
ar

tic
ip

an
ts

 o
n 

pr
es

cr
ib

ed
  

op
io

id
s 

w
er

e 
re

m
ov

ed
 fr

om
  

an
al

ys
es

D
re

ifu
ss

 
20

13
36

0
C

ro
ss

-s
ec

tio
na

l
H

ig
h-

do
se

  
S

ub
ox

on
e®

  
(b

up
re

no
rp

hi
ne

  
$

16
 m

g/
da

y 
+ 

 
na

lo
xo

ne
)

Th
e 

pa
in

 a
nd

 o
pi

at
e 

 
an

al
ge

si
c 

us
e 

hi
st

or
y

N
ot

 d
es

cr
ib

ed
N

ot
 re

po
rte

d 
(o

nl
y 

br
ie

f  
di

sc
us

si
on

 in
 s

tu
dy

 s
el

ec
tio

n 
 

cr
ite

ria
 th

at
 th

ey
 in

cl
ud

ed
  

pa
tie

nt
s 

cu
rr

en
tly

 p
re

sc
rib

ed
  

op
io

id
s 

w
ith

 a
pp

ro
va

l o
f  

at
te

nd
in

g 
ph

ys
ic

ia
n) (C

on
tin

ue
d)

http://www.la-press.com
http://www.la-press.com/substance-abuse-research-and-treatment-journal-j80


Dennis et al

64 Substance Abuse: Research and Treatment 2015:9

Ta
bl

e 
1.

 (C
on

tin
ue

d)

A
ut

h
or


  

last


 n
ame




Year



 o

f 
 

pu
b

licatio





n
Num




b
er

 o
f 

 
participa








n

ts
Study




 
desi


g

n
In

ter


ve
n

tio


n
(s

)  
ev

a
luated




Ho


w
 w

as
 

c
h

ro


n
ic

  
pai

n
 measured








?

Ho


w
 w

as
 

c
h

ro


n
ic

  
pai

n
 de

f
in

ed
Patie


n

ts
 o

n
 prescri







b
ed

  
opioids





 

or


 ad


ju
n

ct
 

pai
n

  
treatme





n

ts

D
un

n
20

14
22

7
C

ro
ss

-s
ec

tio
na

l
H

ig
h-

do
se

  
m

et
ha

do
ne

  
($

60
 m

g/
da

y)

B
PI

C
hr

on
ic

 p
ai

n 
w

as
 d

efi
ne

d 
as

 e
nd

or
si

ng
  

qu
es

tio
n 

1 
of

 th
e 

B
PI

, w
hi

ch
 a

sk
ed

, “
H

av
e 

 
yo

u 
ha

d 
pa

in
 o

th
er

 th
an

 e
ve

ry
da

y 
ki

nd
s 

of
  

pa
in

 to
da

y?
”

N
ot

 re
po

rte
d

Fo
x 

20
12

82
C

oh
or

t s
tu

dy
  

(p
ro

sp
ec

tiv
e 

or
  

re
tro

sp
ec

tiv
e)

H
ig

h-
do

se
  

bu
pr

en
or

ph
in

e 
 

($
16

 m
g/

da
y)

,  
lo

w
-d

os
e 

 
bu

pr
en

or
ph

in
e 

 
(,

16
 m

g/
da

y)

B
PI

Th
e 

B
rie

f P
ai

n 
In

ve
nt

or
y 

(B
PI

) a
sk

ed
: “

P
le

as
e 

 
ra

te
 y

ou
r p

ai
n 

du
rin

g 
th

e 
la

st
 w

ee
k 

by
 s

el
ec

tin
g 

 
th

e 
on

e 
nu

m
be

r t
ha

t b
es

t d
es

cr
ib

es
 y

ou
r p

ai
n 

 
on

 th
e 

av
er

ag
e.

” P
ar

tic
ip

an
ts

 w
er

e 
gi

ve
n 

a 
 

vi
su

al
 a

na
lo

g 
sc

al
e 

fro
m

 0
 to

 1
0,

 w
ith

 0
 la

be
le

d 
 

as
 “n

o 
pa

in
” a

nd
 1

0 
as

 “p
ai

n 
as

 b
ad

 a
s 

yo
u 

ca
n 

 
im

ag
in

e.
” S

im
ila

r t
o 

pr
io

r s
tu

di
es

, p
ar

tic
ip

an
ts

  
re

po
rt

in
g 

pa
in

 s
co

re
s 

of
 $

5 
at

 th
e 

in
iti

al
  

in
te

rv
ie

w
 w

er
e 

co
ns

id
er

ed
 to

 h
av

e 
“b

as
el

in
e 

 
pa

in
”; 

th
os

e 
re

po
rt

in
g 

pa
in

 s
co

re
s 

of
 $

5 
at

  
al

l f
ol

lo
w

-u
p 

vi
si

ts
 w

er
e 

co
ns

id
er

ed
 to

 h
av

e 
 

“p
er

si
st

en
t p

ai
n”

N
o 

pa
rt

ic
ip

an
ts

 w
er

e 
on

  
pr

es
cr

ib
ed

 o
pi

oi
ds

 fo
r p

ai
n

Ja
im

is
on

20
00

24
8

C
ro

ss
-s

ec
tio

na
l

H
ig

h-
do

se
  

m
et

ha
do

ne
  

($
60

 m
g/

da
y)

,  
lo

w
-d

os
e 

 
m

et
ha

do
ne

  
(,

60
 m

g/
da

y)

S
el

f-r
ep

or
te

d 
m

ea
su

re
  

(S
ur

ve
y 

cr
ea

te
d 

fo
r s

tu
dy

)
N

ot
 d

es
cr

ib
ed

77
%

 o
f s

am
pl

e 
re

po
rt 

be
in

g 
 

pr
es

cr
ib

ed
 m

ed
ic

at
io

ns
 fo

r  
pa

in
, i

te
m

iz
ed

 li
st

 o
f d

iff
er

en
t  

ad
ju

nc
t t

he
ra

pi
es

 is
 p

ro
vi

de
d  

(s
um

m
ar

iz
ed

 fo
r p

at
ie

nt
s 

 
w

ith
 a

nd
 w

ith
ou

t p
ai

n)
.  

A
lth

ou
gh

 n
o 

ad
ju

st
ed

  
an

al
ys

es
 a

re
 p

er
fo

rm
ed

  
to

 e
va

lu
at

e 
th

e 
m

ed
ia

tin
g 

 
ef

fe
ct

s 
of

 th
es

e 
on

 s
tu

dy
  

ou
tc

om
es

N
eu

m
an

n
20

13
54

R
an

do
m

iz
ed

  
co

nt
ro

lle
d 

tri
al

Lo
w

-d
os

e 
 

m
et

ha
do

ne
  

(,
60

 m
g/

da
y)

, l
ow

- 
do

se
 S

ub
ox

on
e®

  
(b

up
re

no
rp

hi
ne

  
,

16
 m

g/
da

y 
+ 

 
na

lo
xo

ne
)

C
on

fir
m

ed
 b

y 
cl

in
ic

al
  

ex
am

in
at

io
n 

an
d 

 
di

ag
no

st
ic

 im
ag

in
g

Th
e 

di
ag

no
si

s 
of

 a
 c

hr
on

ic
 p

ai
n 

co
nd

iti
on

  
or

ig
in

at
in

g 
fro

m
 th

e 
sp

in
e 

or
 la

rg
e 

jo
in

ts
 w

as
  

co
nfi

rm
ed

 b
y 

cl
in

ic
al

 e
xa

m
in

at
io

n 
an

d 
th

e 
us

e 
 

of
 d

ia
gn

os
tic

 im
ag

in
g 

(e
g,

 ra
di

og
ra

ph
s,

  
co

m
pu

te
d 

to
m

og
ra

ph
y 

sc
an

, m
ag

ne
tic

  
re

so
na

nc
e 

im
ag

in
g)

N
ot

 re
po

rte
d 

(p
at

ie
nt

s 
 

ad
vi

se
d 

no
t t

o 
co

nt
in

ue
  

ta
ki

ng
 p

re
sc

rib
ed

 o
pi

oi
ds

  
du

rin
g 

co
ur

se
 o

f s
tu

dy
)

P
ot

te
r

20
15

25
2

C
oh

or
t s

tu
dy

  
(p

ro
sp

ec
tiv

e 
or

  
re

tro
sp

ec
tiv

e)

Lo
w

-d
os

e 
 

S
ub

ox
on

e®
  

(b
up

re
no

rp
hi

ne
  

,
16

 m
g/

da
y 

+ 
 

na
lo

xo
ne

)

B
PI

N
ot

 d
es

cr
ib

ed
N

ot
 re

po
rte

d 
(o

nl
y 

br
ie

f  
di

sc
us

si
on

 in
 s

tu
dy

 s
el

ec
tio

n 
 

cr
ite

ria
 th

at
 th

ey
 in

cl
ud

ed
  

pa
tie

nt
s 

cu
rr

en
tly

 p
re

sc
rib

ed
  

op
io

id
s 

w
ith

 a
pp

ro
va

l o
f  

at
te

nd
in

g 
ph

ys
ic

ia
n)

R
os

en
bl

um
20

03
39

0
C

ro
ss

-s
ec

tio
na

l
H

ig
h-

do
se

  
m

et
ha

do
ne

  
($

60
 m

g/
da

y)

B
PI

To
 o

pe
ra

tio
na

lly
 d

efi
ne

 a
 s

ub
po

pu
la

tio
n 

of
  

pa
tie

nt
s 

w
ith

 c
hr

on
ic

 p
ai

n 
th

at
 w

as
 re

la
tiv

el
y 

 
lik

el
y 

to
 b

e 
cl

in
ic

al
ly

 s
ig

ni
fic

an
t, 

an
 in

de
x 

of
  

“c
hr

on
ic

 s
ev

er
e 

pa
in

” w
as

 d
efi

ne
d 

as
 a

 s
co

re
  

of
 5

 o
r h

ig
he

r o
n 

th
e 

B
PI

 it
em

 “w
or

st
 p

ai
n 

in
  

th
e 

pa
st

 w
ee

k”
 o

r o
f 5

 o
r h

ig
he

r o
n 

th
e 

B
PI

  
pa

in
 in

te
rf

er
en

ce
 s

ca
le

, a
nd

 p
ai

n 
du

ra
tio

n 
 

fo
r a

t l
ea

st
 6

 m
on

th
s.

N
ot

 re
po

rte
d 

by
 p

ai
n 

st
at

us
 

http://www.la-press.com
http://www.la-press.com/substance-abuse-research-and-treatment-journal-j80


Chronic pain and treatment prognosis for patients with opioid use

65Substance Abuse: Research and Treatment 2015:9

Tr
af

to
n

20
04

25
1

C
ro

ss
-s

ec
tio

na
l

H
ig

h-
do

se
  

m
et

ha
do

ne
 

($
60

 m
g/

da
y)

,  
lo

w
-d

os
e 

 
m

et
ha

do
ne

  
(,

60
 m

g/
da

y)
,  

hi
gh

-d
os

e 
 

le
vo

ac
et

yl
m

et
ha

do
l  

(L
AAM




) (
$

85
 m

g/
 

da
y)

, l
ow

-d
os

e 
 

le
vo

m
et

ha
dy

l  
ac

et
at

e 
 

hy
dr

oc
hl

or
id

e 
 

(L
AAM




)  
(,

85
 m

g/
da

y)

S
F-

36
V

 Q
ua

lit
y-

of
-L

ife
  

In
de

x
R

ep
or

te
d 

pa
in

 le
ve

ls
 w

er
e 

ta
ke

n 
fro

m
 a

ns
w

er
s 

 
to

 th
e 

S
F-

36
V

 q
ue

st
io

n 
“H

ow
 m

uc
h 

bo
dy

 p
ai

n 
 

ha
ve

 y
ou

 e
xp

er
ie

nc
ed

 in
 th

e 
la

st
 4

 w
ee

ks
?”

  
P

at
ie

nt
s 

an
sw

er
ed

 e
ith

er
 “n

on
e”

 (n
 =

 4
5)

,  
“v

er
y 

m
ild

” (
n 

= 
28

), 
“m

ild
” (

n 
= 

48
), 

 
“m

od
er

at
e”

 (n
 =

 6
0)

, “
se

ve
re

” (
n 

= 
56

) o
r “

ve
ry

  
se

ve
re

” (
n 

= 
13

). 
Fo

r a
na

ly
se

s 
pa

tie
nt

s 
w

er
e 

 
sp

lit
 in

to
 th

os
e 

re
po

rt
in

g 
no

ne
 to

 m
ild

 p
ai

n 
 

(n
o-

pa
in

 g
ro

up
, n

 =
 1

21
) a

nd
 th

os
e 

re
po

rt
in

g 
 

m
od

er
at

e 
to

 v
er

y 
se

ve
re

 p
ai

n 
(p

ai
n 

gr
ou

p,
  

n 
= 

12
9)

.

N
ot

 re
po

rte
d

 

majority of studies suffer from a high risk of bias due to the lack 
of reporting on important issues such as follow-up, missing 
data, and blinding (Supplementary Tables 1–3). The majority 
of studies used a cross-sectional design (k = 10) to assess the 
association between the presence of pain and OAT treatment 
outcome, while only half of the studies (k  =  5) established 
a “dose–response” relationship between pain severity and 
treatment outcome, suggesting that an increase in the inten-
sity of the exposure (pain) is associated with an increase in 
opioid consumption (Supplementary Table 1).

Abstinence and substance use behavior. Illicit opioid use. 
Among the 14  studies included in this review, 12 evaluated 
the impact of chronic pain on illicit opioid use behavior. The 
measurements, definitions, and statistical methodology used 
to evaluate opioid use are described in Table 2. The majority 
of studies measured opioid use behavior using urine toxicol-
ogy screening (Table 2).45,64,65,68–70,73,74 However, some stud-
ies relied on a self-report tool generated for the study or the 
Addiction Severity Index (ASI) to determine the frequency 
of opioid use.43,44,66,71 We were unable to combine the results 
of the majority of studies evaluating the same intervention 
(eg, methadone) because of the large variations in defining 
illicit opioid use behavior. While some studies reported the 
number of patients using illicit opioids (separated by pain sta-
tus),43,45,64–66,68,69,71,73 others chose to report the number of 
days of illicit opioid use44 as well as the percentage or mean 
percent of positive opioid screens reported by chronic pain 
status.45,70 Of the 12 studies that evaluated illicit opioid use 
behavior, only 2 reported a significant effect of pain on opi-
oid consumption,44,45 whereby both studies were performed in 
MMT patients and use different measures to assess opioid use 
behavior. Despite differences in measurements and interven-
tions (eg, methadone, buprenorphine), the majority of studies 
reported no effect of pain on illicit opioid use.43,64–66,68–71,73 

Studies eligible for inclusion in the meta-analysis defined 
opioid use behavior as a binary outcome, categorizing partici-
pants as having engaged in illicit opioid consumption if $1 
urine test in a designated time period preceding the survey 
was positive.45,64 While not originally reported in the Den-
nis et al.45 paper, the authors provided data for the purposes 
of this review.45 Of the 235 methadone patients assessed in 
the Dennis et al.45 study, 79.7% of the patients reporting pain 
and 81.3% of those without pain were found to have $1 posi-
tive opioid urine screen.45 The meta-analysis presented in the 
Figure  4 forest plot provides the pooled odds ratio using a 
random-effects model. Findings from the meta-analysis sug-
gest that there is no effect of pain on illicit opioid consumption 
pOR:0.70, 95%CI 0.41–1.17; I2 = 0.0). Among the studies that 
evaluated the impact of pain on opioid consumption among 
buprenorphine maintained patients, none reported a signifi-
cant effect.68,69

Illicit substance use (other than opioids). Seven studies 
assessed the impact of pain on non-opioid illicit substance 
use,43,44,65–68,70 in which the definition and measurement of 
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Figure 2. Types of pain measures used across studies.
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Figure 3. Outcomes evaluated across studies.

what constitutes illicit substance use varied substantially. 
While some studies assessed the number of participants 
reporting any illicit substance use (cocaine, benzodiazepine, 
cannabis) within the last week,66 month,65 or 3 months,43,70 
others evaluated the predictors of illicit substance use behav-
ior,68 number of days of substance use in the previous month,44 
or the percentage of participants reporting any substance mis-
use at baseline.67 The stark heterogeneity in defining and mea-
suring illicit substance use precluded the majority of studies 
from inclusion in the meta-analysis. Studies that measured 
substance use as the percentage of participants that reported 
illicit substance use (separated by pain status) were pooled 
in the meta-analysis. Findings from the meta-analysis are 

presented in Figure 5, where the presence of pain is shown to 
be protective against illicit non-opioid substance use (pOR: 
0.57, 95%CI 0.41–0.79; I2:0.0). These odds of reporting non-
opioid illicit substance use are reduced by 43% in participants 
with comorbid pain.

The findings from individual studies revealed that partici-
pants with pain reported higher rates of marijuana,44 benzodiaz-
apine,70 and sedative44 use. However, the choice of pain measure 
(eg, BPI) does not appear to impact the relationship between 
pain and psychoactive substance use.65–67 Trafton et  al.44 
assessed the impact of pain on the number of days of reported 
substance use in the previous month (measured using Addic-
tion Severity Index),44 and reported no significant differences in 
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Total

Author Number of events Sample Odds

Ratio (95% CI) Weight

%

Size

390 0.62 (0.41, 0.94)

0.49 (0.29, 0.84)

0.57 (0.41, 0.79) 100.00

0.5 1 2
Pain is risk factorPain is protective

Odds ratio

37.79

62.21Rosenblum, 2003

Dunn, 2014 247

Overall (I-squared = 0.0%, P = 0.504)

Note: Weights are from random effects analysis

234

102

(Polysubstance use)Name, Date

Figure 5. Meta-analysis of pain and illicit substance use.

Total number

Author of Events Sample Odds

Ratio (95% CI) Weight

%

Size

170 0.53 (0.25, 1.13)

0.90 (0.43, 1.89)

0.70 (0.41, 1.18) 100.00

0.5 1 2
Pain is risk factorPain is protective

Odds ratio

50.91

49.09Peles, 2005

Dennis, 2014 235

Overall (I-squared = 0.0%, P = 0.324)

Note: Weights are from random effects analysis

35

190

(Opioid relapse)Name, Date

Figure 4. Meta-analysis of pain and illicit opioid use.

the number of days of reported use between patients with and  
without pain for alcohol, heroin, and cocaine.44 However, Trafton 
et al.44 found a significant difference in the number of days as 
well as lifetime (years) reported use of opiates and marijuana, 
suggesting participants with pain were more likely to report 
using these substances.44 The authors44 also found participants 
with pain to have a longer duration of lifetime history of seda-
tives use (pain: 2.4 years, no pain: 0.8 years),44 and reported44 no 
significant differences in health risk behaviors such as injecting 
or needle-sharing between the pain and no pain groups.44

Bounes et al.67 evaluated the differences in illicit substance 
use (urine toxicology and self-report) at baseline between pain 
and no-pain groups; however, they presented the raw data 
and reported no significant differences between groups for  

stimulants, hallucinogens, or cannabis use. It appears, however, 
that cannabis use is reported at a higher rate in patients with 
pain (28%) in comparison to patients without pain (15%).67 
Barry et al.66 (2009) reported similar findings, suggesting, “the 
pain groups reported comparable levels of psychoactive sub-
stance use, illegal drug use and non-medical use of prescription 
drug in the past week”.66 However, no specific percentages of 
substance use were reported per group. Dhingra et al.65 did not 
report any observed differences between pain groups; however, 
they did suggest that neither urine drug screen (UDS) nor self-
reported drug use on the ASI was statistically associated with 
clinically significant pain in the univariate analysis.65

Dunn et al.70 reported the mean percent of positive urine 
screens for opiates, benzodiazepine, and cocaine use, finding  
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patients reporting pain to have a significantly higher rate of 
benzodiazepine use (mean% positive pain 7, mean% positive 
no pain 3; P = 0.01). However, when evaluating the difference 
between the number of participants with $1 drug urine-screen 
positive, they found 50 of 90 patients without pain and 52 of 
137 patients with pain to be using illicit substances.70 This sec-
ond measurement was used in the Figure 5 meta-analysis.

Intervention adherence. Among the five studies that 
evaluated the impact of pain on treatment retention,43,67,71,73,74 

one reported a significant effect.67 Among patients treated 
with low-dose methadone and low-dose buprenorphine, 
Bounes et al.67 found that retention was lower among patients 
reporting pain (crude OR: 0.44, 95%CI: 0.22–0.87). Among 
patients treated with methadone and buprenorphine, Neu-
mann et al.73 found no significant differences between reten-
tion rates among patients on buprenorphine (50% retention) 
and methadone (46.4% retention). While retention was 
reported as an outcome in the remaining three studies,43,71,74 
none reported details of retention by pain status.

Intervention acceptance. Three studies evaluated the 
impact of pain on intervention acceptance.67,72,73 Jamison 
et  al.72 summarized participants’ views toward methadone 
treatment, determining whether participants with pain believe 
they are given enough methadone or are bothered by their 
dependence on OST. Jamison showed participants with pain 1) 
did not believe they were given a high-enough dose of metha-
done, and 2) were extremely bothered by their dependence on 
methadone.72 Neumann et al.73 chose to report the number of 
participants who crossed over to a different OAT during the 
course of the trial, and showed no significant differences in the 
rate of crossover by pain status. Bounes et al.67 also reported 
the percentage of participants augmenting prescribed doses of 
opioid maintenance treatment and found no significant differ-
ences between patients with and without pain.67

Resource utilization. Trafton et al.44 provided an analy-
sis of resource utilization to evaluate the impact of pain on 
physical disability benefit collection, psychiatric disability 
benefit collection, and the number of hospitalizations reported 
over the lifetime. They reported a significant difference in the 
percentage of patients reporting physical disability claims 
(25% general population, 14% no pain, 35% pain, P , 0.001), 
and lifetime hospitalizations (3.9% general population, 2.9% 
no pain, 4.9% pain, P = 0.002).44

Personal and social functioning. Two studies assessed 
the impact of pain on personal and social functioning.44,72 
Though measured and defined differently, both studies showed 
the presence of chronic pain to be associated with poor personal 
and social functioning.44,72 Jamison et  al.72 found 17.1% of 
participants with pain reported employment, in comparison to 
the 32.3% without pain. In addition, the same authors72 found 
that patients with pain (27%) were more likely to report better 
family support than patients without pain (21%).72 The dif-
ferences between groups were tested using X2, both of which 
were statistically significant.72

Trafton et al.44 evaluated personal and social function-
ing by examining the participant reported vitality and social 
functioning using the SF-36V. The authors44 found partici-
pants reporting pain to be much less likely to report vitality 
(35%) and social functioning (45%) in comparison to partici-
pants without pain, of which 53% and 76% reported vitality 
and social functioning, respectively. These results were statis-
tically significant.

Physical health. Of the eight studies assessing the impact 
of pain on physical health outcomes including adverse events, 
symptoms related to physical functioning, and the presence of 
physical comorbidity,43–45,64,65,71–73 seven showed a significant 
association between the presence pain and worsening physi-
cal health.43–45,64,65,71,72 Measures for physical health outcomes 
varied and included the presence of chronic illness as diag-
nosed by physician64 or self-report,43,45,65,71–73 inflammatory 
profile differences by pain status measured using serum levels 
for inflammatory biomarkers,45 the number of days of reported 
medical problems,44 percent change in pain/functioning from 
baseline scores,73 self-reported physical craving for opioids,43 
number of participants reporting adverse events by chronic 
pain status,73 and physical health measured by Health Related 
Quality of Life (HRLQ ) scores65 or SF-36V.44 Of all the 
studies evaluating physical health outcomes, one did not pro-
vide the appropriate data to determine whether pain impacts 
physical health outcomes.73 However, the same study found 
no differences in the physical health outcomes of pain patients 
randomized to low-dose methadone and low-dose suboxone.73 
The definitions, measurements, and reported findings for all 
health outcomes are detailed further in Table 3.

Psychiatric health and symptoms. Six studies assessed 
the association between pain and different psychiatric health 
outcomes,43,44,65,66,71,72 and all studies reported a significant 
association between the presence of pain and 1) the presence 
of psychiatric disorders or 2) an increase in the severity of 
psychiatry symptoms. The investigation by Fox et al.71 found 
an increase in depressive symptoms among patients with pain 
at baseline. Supplementary Table 4 summarizes the findings 
from all studies that evaluated psychiatric health outcomes 
including symptom severity and the presence of disorders. 
The majority of studies chose to present the prevalence of 
any psychiatric comorbidity stratified by pain status,43,44,72 
whereby patients reporting pain showed higher rates of psy-
chiatric comorbidity than their non-pain counterparts.43,44,72 

Some studies did, however, evaluate psychiatric symptoms 
using different psychiatric symptom rating scales.65,66 The 
studies evaluating the association between pain and specific 
psychiatric diagnosis (eg, depression, anxiety)44,65,66,72 showed 
participants reporting pain to have a significant increase in 
depressive symptoms,44,65,66,72 anxiety,44,66,72 somatization,66 
irritability,72 suicidal ideation,44 and violence.44 Only one study 
reported no significant differences in the suicide attempt his-
tories of pain and non-pain patients.44 Two studies provided 
suitable data for inclusion into a meta-analysis,43,72 combining 
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the results of studies assessing the percentage of participants 
reporting psychiatric comorbidity (including all diagnoses) by 
pain status as the outcome. Dennis et al.45 provided additional 
data not reported in their original study on the prevalence of 
psychiatric comorbidity in patients with and without pain. 
This resulted in the inclusion of three studies into the meta-
analysis evaluating the association between pain and psychi-
atric comorbidity in a combined sample of 788 participants 
(Fig. 6). Findings from the meta-analysis suggest a significant 
association between chronic pain and psychiatric comorbid-
ity (pOR: 2.18; 95%CI 1.6–2.9, I2:0.0%, P = 0.324), whereby 
in comparison to patients without pain, the odds of report-
ing a psychiatric comorbidity is 2.18 times greater in patients 
reporting pain, suggesting a significant association between 
pain and psychiatric disorders.

Summary of included studies. The summary of find-
ings specific to each intervention (eg, methadone, buprenor-
phine) can be found in Table 4. This table provides an outline 
of the number of studies evaluating each outcome, as well as 
those showing risk or benefit based on participants’ expo-
sure status. The table also provides conclusions based on the 
evidence algorithm discussed previously, whereby $50% 
of the studies must demonstrate an effect. GRADE evi-
dence profiles were constructed to assess our confidence in 
each meta-analysis estimate. Meta-analyses evaluating the 
impact of pain on illicit opioid use, illicit substance use, 
and psychiatric comorbidity were ranked very low, low, and 
low, respectively. The evidence profiles are summarized in 
Supplementary Table 5.

Guideline evaluation. We identified three of the most 
recently published national guidelines for opioid use dis-
order using the national guideline clearinghouse provided 
by www.guideline.gov, and the NICE database.75–78 The 
guidelines provided minimal information about the effect of 
pain in the opioid use disorder population.75–78 While some 
guidelines provide suggestions to manage comorbid CNCP 
with non-opioid interventions75–77 and refer patients with 
severe pain to community specialists,75,77 none provides any 
detail about the risk for psychiatric comorbidity, continued 
opioid abuse, as well as poor physical, social, and personal 
functioning among patients with opioid use disorder and 
comorbid pain.75–78 The summary information including 
the detailed suggestions for managing patients with pain 
reported by the guidelines is described in Table  5. Due to 
the lack of formal recommendations for the management of 
patients with pain, we were unable to assess each guideline 
using the rigor of development and applicability domains 
from AGREE II. The rigor development and applicability 
domains are used to evaluate how evidence is being incorpo-
rated into guideline development. The available guidelines 
neither provide a formal assessment of the literature nor 
identify major issues regarding the association between pain 
and treatment response in opioid use disorder. The lack of 
formal recommendations for the management of pain during  
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addiction treatment renders the application of tools to 
assess how evidence is being generated and used to inform 
recommendations for the management of pain in patients 
with opioid use disorder unjustified.

Discussion
Findings from a systematic review of 14 studies including a 
combined sample of 3,128 patients with opioid use disorder 
suggest that CNCP is an important factor affecting the treat-
ment course for patients on OST. Specifically, patients with 
CNCP were found to have higher rates of adverse physical, 
psychiatric, and personal/social functioning than patients 
without pain. However, these results were only demonstrated 
in studies evaluating methadone and LAAM.43–45,64–67,70,72 
Pain showed no effect on any of the outcomes evaluated for 
patients on buprenorphine or combination buprenorphine 
naloxone.67–69,71,73,74  Results from this review also suggest 
that the current treatment guidelines used for OSTs neither 
discuss the important impact of pain on treatment progno-
sis nor provide any formal recommendations for treatment 
management in this subpopulation. The guidelines only go so 
far as to suggest 1) managing with non-opioid medications, 
2) consulting the specialized pain services for treatment, and 
3) maintaining open communication with family physicians 
managing the patients’ comorbid disorders. These suggestions 
are made in the supplementary sections of the guideline, with 
no formal review process or evidence being cited to support 
their development. Guidelines may be restraining them-
selves from drawing any conclusions about the appropriate 

management of patients with comorbid pain because of the 
inconclusive nature of the evidence. However, the guidelines 
provide no discussion to suggest that they have evaluated  
this topic.75–78

While to our knowledge this is the first review to assess 
the impact of CNCP on the multiple treatment outcomes for 
patients with opioid use disorder, we are still no closer to reach-
ing firm conclusions as to the optimal therapy for patients with 
comorbid pain. There is limited evidence evaluating the effects 
of pain in the addiction setting. Even among the studies avail-
able, cadres of measures are employed to assess pain, substance 
use behavior, and psychiatric comorbidity. This variation in 
measurements precluded most studies from inclusion in our 
meta-analysis.

Among the 3,527 unique articles screened for inclusion, 
only a few studies (n = 14) evaluated the prognostic impact of 
pain on physical, psychological, and social outcomes. In addi-
tion, the studies evaluating this topic suffered from a high risk 
of bias. The considerable methodological quality issues among 
the 14 included studies are presented in the individual risk of 
bias assessments (Supplementary Tables 1–3) and the GRADE 
evidence profiles (Supplementary Table 5). The strength of the 
evidence generated by the three meta-analyses determining the 
impact of pain on illicit opioid use, illicit non-opioid substance 
use, and the presence of psychiatric comorbidity was down-
graded to low, low, and very low. Many of the studies (k = 5) were 
unable to demonstrate a dose–response relationship between 
pain severity and treatment response.45,65,69,70,72 The evidence 
was downgraded as a result of a serious lack of reporting 

Total Number of 

Author Name, Date

Events (Presence of Sample Odds

Ratio (95% CI) Weight

%

Size

290

248

2.81 (1.77, 4.47)

1.96 (1.16, 3.30)

1.63 (0.92, 2.89)

2.15 (1.56, 2.97) 100.00

0.5 1 2
Pain is risk factorPain is protective

Odds ratio

27.64

39.98

32.39

Rosenblum, 2003

Jaimison, 2000

Dennis (unpublished), 2014 250

Overall (I-squared = 14.0%, P = 0.313)

Note: Weights are from random effects analysis

151

122

112

Psychiatric condition)

Figure 6. Meta-analysis of pain and psychiatric comorbidity.
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on important methodological study design features such as 
sample size calculations or power estimation,44,64–66,69,70,72  
blinding the outcome assessment,43,44,64–66,68–70,72 and the 
management of missing data.44,64–66,68–70,72

Among the studies reporting an association between 
pain and treatment response outcomes such as illicit sub-
stance use behavior (opioid and non-opioid),44,45,70 poor phys-
ical health,43–45,64,65,72 and psychiatric comorbidity,43,44,65,66,72 

a number of studies based their conclusions on relatively 
imprecise and unadjusted treatment effects. This is of concern, 
since the majority of evidence stems from small-sample cross-
sectional investigations. The experience of pain can be con-
founded by many variables including age, presence of other 
physical comorbidities, the use of adjunct pain therapeutics 
(eg, gabapentin), and the duration on OST. Due to the hype-
ralgesic effects of some long-acting opioids, patients on OAT 
may experience higher rates of pain.79 Some of the studies 
included in this review neither discuss these issues nor adjust 
for important covariates.43,44,64,66,69,72 In fact, many studies 
only adjust for variables they find significant in univariate 
analysis. At times, this may be an inappropriate method since 
certain variables, while weak in a univariate analysis, may 
hold an important effect due to biological or other relevance 
to the outcome such as age or sex. Thus, variables of clinical 
significance known to impact treatment response such as age, 
sex, OAT dose (mg/day), use of adjunct therapies, and dura-
tion on OAT should always be considered in the analyses.

The definition and measurement of pain across studies 
requires further consideration. Half of the included studies 
used BPI as a measure of pain, stating the BPI is a validated 
tool to assess the presence of pain. This is troubling, since 
measurement tools are only validated in the population the 
tools was created and tested within,80 and to our knowledge 
this tool has never validated in patient population with opi-
oid use disorder. To state the psychometric properties such 
as internal consistency or test–retest reliability of a tool will 
be the same in a different population than those for which 
the tool was developed would be inaccurate. The properties 
of a reliable measurement tool rest in its ability to capture 
variance between patients; thus it becomes more difficult 
to distinguish between individuals of more homogenous 
populations.80 Tools such as BPI were originally generated 
and validated within a population of patients with cancer 
and rheumatoid arthritis.81 Although since then BPI has 
been widely used in other populations with pain, to our 
knowledge no proper reliability assessment has been per-
formed in patients with opioid use disorder. Thus, the abil-
ity of the BPI to properly capture pain in OAT patients 
remains questionable and requires formal validation in  
this population.

Assessment of the overall findings using Table 4 empha-
sizes the lack of conclusive evidence demonstrating the 
impact of pain on therapeutic response. For instance, a num-
ber of studies suggest that pain has no impact on treatment 
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prognosis for patients on buprenorphine or combination 
buprenorphine/naloxone; however, a number of outcomes 
were not evaluated for this intervention. Among patients on 
methadone – the intervention with the largest body of evi-
dence – pain was found to increase the risk for adverse physical, 
psychiatric, as well as personal and social functioning. How-
ever, there is not enough evidence in this review to establish 
whether pain increases patients’ propensity to abuse opioids 
and other illicit substances. The meta-analysis assessing the 
impact of pain on non-opioid substance use (eg, cocaine, ben-
zodiazepine) suggests that participants with pain have lower 
odds of abusing non-opioid substances. However, we will 
refrain from making any firm conclusion based on this analy-
sis since it relies on the findings from two studies,43,70 which 
represent a fraction of the available evidence assessing this 
outcome.43,44,65–67,70 The case is similar for illicit opioid use: 
among the eight43–45,64–66,70,73 studies assessing continued opi-
oid abuse using different definitions and measurements of opi-
oid use (eg, number of positive opioid urine screens, time until 
opioid relapse), two studies are included in the meta-analysis, 
both of which suggest protective effects. Two studies that were 
excluded from the meta-analysis due to measurement variabil-
ity actually reported a risk association between the presence of 
pain and opioid use.44,45 Evaluating the differences between 
the studies reporting a risk effect and those reporting a pro-
tective effect of pain on opioid use behavior suggests that the 
conservative definitions of opioid consumption using a binary 
categorization of opioid use based on one positive UDS will 
show a “protective” association between pain and opioid con-
sumption.45,64 For studies evaluating opioid use behavior as 
a continuous measure such as the mean number of positive 
opioid urine screens or the number of days of opioid use over 
the last month, the presence of pain is association with a “risk” 
association between pain and consumption.44,45 Among the 
same group of participants, different classifications of opioid 
use behavior can result in differences in the observed effects 
of pain.16 Similar findings are noted among studies evaluating 
illicit non-opioid substance use, where again the evaluation of 
substance use behavior as a continuous outcome, such as the 
number of days of illicit substance use or the mean percent-
age of positive UDS, suggests pain is a risk factor for increase 
illicit substance consumption.44,70 Again, the evaluation of 
illicit substance consumption using a binary categorization 
of illicit substance use based on one positive UDS showed 
a “protective” association between pain and illicit substance 
use.67 The fragility of these findings highlights the importance 
of an a priori selection for defining and measuring substance 
use outcomes (opioid or non-opioid). These results also empha-
size the high susceptibility for selective reporting among stud-
ies evaluating pain and opioid use disorder.

In the absence of establishing the most effective therapy 
for managing opioid addiction patients with comorbid CNCP, 
it may be worthwhile to consider evidence assessing OAT in 
the general pain population. Bearing in mind that patients 

can experience hyperalgesic effects from treatments such as 
methadone,82,83 other OATs may deliver more therapeutic 
effects within the pain subpopulation of addiction patients. For 
instance, recent evidence suggests that patients converting from 
high-dose full opioid agonists (200–1,370  mg of morphine 
equivalents) to buprenorphine therapy for more than 60 days 
exhibit significant improvements in pain severity and quality 
of life.84,85 It is likely the unique pharmacologic properties of 
therapies such as buprenorphine (being a partial mu-agonist) 
enhance the therapeutic effects of the medication, which may 
also inflate its effect in the pain subpopulation. In light of these 
findings, future efforts should focus on evaluating the effec-
tiveness of buprenorphine for the chronic pain subpopulation 
of opioid addiction patients using a randomized study design.

Conclusion
Findings from this review suggest that CNCP may increase 
the risk for poor physical, psychiatric, as well as personal and 
social functioning for patients with opioid use disorder and 
on MMT or LAAM. Important outcomes such as resources 
utilization (eg, hospitalization), intervention acceptance, and 
personal/social functioning are understudied. Additionally, 
we lack evidence on the majority of outcomes for the single 
formula buprenorphine and combination of buprenorphine/
naloxone treatments. We caution the interpretation of evi-
dence from the meta-analyses since these results preclude a 
substantial portion of the evidence and are based on studies 
suffering from a high risk of bias. Qualitative synthesis of 
the findings suggests that major methodological differences 
in the design and measurement of both pain and treatment 
response outcomes are likely impacting the observed effect 
estimates. Does pain really play an important role in mediat-
ing the effects of OST? Are patients with pain responding 
differently? Should patients with pain be managed differently? 
These questions have yet to be definitively answered. Further 
research is needed to confirm the association between pain 
and important outcomes in patients on OAT before making 
any conclusions as to which treatment is superior for the pain 
subpopulation. We recommend future studies to establish a 
larger sample with a demonstrated dose–response relationship 
between pain and treatment response. Current guidelines nei-
ther address nor make any formal recommendations for man-
aging patients with comorbid pain.
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