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Chronic pain and substance use disorders frequently co-occur. Indeed, chronic pain is

highly prevalent, affecting 23–68% of patients receiving opioid agonist treatments (OAT)

worldwide. The majority of available estimates come from American studies, but data

are still lacking in Europe. We aim to provide European estimates of the prevalence

of chronic pain in patients receiving OAT using French data, since France is the first

European country in terms of number of patients with OAT. The secondary objectives

were to characterize the features and management of chronic pain, as well identify

associated risk factors. We conducted a multicenter, cross-sectional study, recruiting

patients treated either with buprenorphine or methadone in 19 French addiction centers,

from May to July 2016. All participants had to complete a semi-directed questionnaire

that collected sociodemographic and medical data, pain characteristics, and licit or illicit

drug consumption. In total, 509 patients were included. The prevalence of chronic pain

was estimated at 33.2% (95% CI: 29.1–37.3). Compared to non-chronic pain patients,

chronic pain patients were older (38.4 vs. 36.1 years, p= 0.006), were more unemployed

(66 vs. 52%, p= 0.003), had more psychiatric comorbidities (50 vs. 39%, p= 0.02), and

split their OAT for pain management more frequently (24 vs. 7%, p= 0.009). Pain intensity

was moderate or severe in 75% of chronic pain patients. Among patients with chronic

pain, 15.4% were not prescribed, and did not self-medicate with, any analgesic drugs,

52.1% were prescribed analgesics (non-opioid analgesics, 76.3%; codeine, tramadol,

opium, 27.2%; and morphine, fentanyl, oxycodone, 11.8%), and 32.5% exclusively

self-medicated with analgesics. Moreover, 20.1% of patients with chronic pain also used

illicit drugs for pain relief. On multivariate analysis, variables that remained significantly

associated with chronic pain were age [OR = 1.03 (95% CI: 1.00–1.05], p = 0.02],

anxiety [OR = 1.52 (1.15–2.02), p = 0.003], and depression [OR = 1.25 (1.00–1.55),
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p = 0.05]. Chronic pain is a highly prevalent condition in patients receiving OAT, and

its appropriate management remains uncertain, since insufficient relief and frequent

additional self-medications with analgesics or illicit drugs were reported by these patients.

Increased awareness among caregivers is urgently needed regarding a systematic and

careful assessment, along with an adequate management of chronic pain in patients

receiving OAT.

Keywords: methadone, buprenorphine, chronic pain, prevalence, epidemiology, pain management, opioid agonist

treatment

INTRODUCTION

Chronic pain and opioid use disorders are frequently intertwined
and represent a worldwide health problem. Indeed, the
prevalence of chronic pain is higher in patients receiving opioid
agonist treatment (OAT), ranging from 23 to 68% (1–10), while,
in the general population, the chronic pain prevalence range from
8.7 to 64.4%, with a pooled mean of 31% (IC 95%: 30.8–31.2)
worldwide according to a recent meta-analysis (11). Moreover,
pain intensity is more frequently moderate to severe in patients
receiving OAT (23.4–44%) (1, 2, 5, 7) compared to the general
population (12–29%) (11). Chronic pain has also been associated
with severe medical and psychiatric comorbidities in patients
receiving OAT (1–3, 7, 12–14). Of these comorbidities, pain-
related sleep disorders were the greatest problem in patients
receiving OAT (73% of methadone patients with chronic pain),
followed by affective, physical activity, and social relationship
dysfunction (1).

Treating both pain and addiction proves to be a significant
challenge, and caregivers commonly report that all their
diagnostic and therapeutic decisions are subject to ambiguity
(15). Some studies also showed that clinicians in opioid use
disorder treatment settings often felt unprepared to treat chronic
pain due to a lack of expertise and of referrals in managing
co-occurring chronic pain and opioid use disorder (16, 17).
Moreover, many studies showed that patients receiving OAT
perceived that their pain was inadequately managed (18–21).
Chronic pain in patients receiving OAT is evenmore problematic
since inappropriate pain management may lead to a subsequent
use of licit or illicit opioids (22), such as prescribed opioids
in addition to heroin for self-management of pain (1, 7), and
contribute to return to non-medical opioid use. This is of
particular concern in the context of the still ongoing US opioid
epidemic (23). Therefore, it is essential to precisely estimate the
prevalence of chronic pain in patients receiving OAT.

The vast majority of available data are from American studies.
As far as we know, no European data are currently available.
In 2018, while 680,040 opioid users received an opioid agonist
treatment in Europe, more than 178,000 were French patients
treated either by buprenorphine±naloxone (65%), or methadone
(35%) (24, 25). We propose to provide European estimates of
chronic pain prevalence in patients receiving OAT using French
data, since France represents the first European country in terms
of number of patients and accounts for more than one quarter of
patients receiving OAT in Europe.

Thus, the aim of this study was to estimate the prevalence of
chronic pain in patients receiving OAT, to characterize chronic
pain, to describe analgesics treatments, and to identify associated
risk factors.

METHODS

Study Design and Setting
This was a cross-sectional study conducted on patients receiving
OAT treated either with methadone or buprenorphine. Patients
were recruited from 19 addiction centers in France, from May to
July 2016. In France, all registered medical doctors are allowed
to prescribe buprenorphine without any special education or
licensing; regulations allow buprenorphine prescriptions of up
to 28 days of take-home doses. In contrast, treatment with
methadone is less accessible and requires mandatory initiation
within a specialized addiction center or health care facility, and
management of the patient can only be transferred to a non-
specialist physician once the patient has been stabilized; up to
14 days (syrup) or 28 days (capsule) supply at a time may
be prescribed.

During the recruitment period, all patients seen in
consultation were systematically proposed to participate in
the study.

Participants
To fit the inclusion criteria, all patients were over 18 years,
and being treated with methadone or buprenorphine for opioid
use disorders. Exclusion criteria were an inability to understand
the patients’ information and informed consent form, and an
undergoing measure of legal protection. All participants received
oral and written information which described the study. All
participants gave oral consent and their participation was totally
voluntary and anonymous.

Measures
The questionnaire was semi-directed and given during a routine
medical consultation. The questionnaire consisted of five parts
collecting the following information:

(1) Demographic data on gender, age, familial situation, and
professional situation.

(2) Medical data, on human immunodeficiency virus (HIV),
hepatitis B virus (HBV), and hepatitis C virus (HCV)
infection status, consumption of tobacco or alcohol, type
(methadone or buprenorphine) and duration of OAT, form
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of methadone treatment (syrup or capsule), daily dose of
OAT, OAT dose splitting, age of the first illicit opioid use,
and concomitant psychotropic drug use (antidepressants,
antipsychotics, mood stabilizers, anxiolytics, hypnotics)
were collected according to the medical record and the
patient’s statement.

(3) Chronic pain was defined as any pain experienced for at least
3 months using the following question: “how long have you
been experiencing this pain? (<3 months; 3–6 months; 7–
12 months; 1–5 years; or >5 years), excluding patients with
answer < 3 months.” Then, the Brief Pain Inventory (BPI)
was administered to assess the characteristics of chronic
pain (intensity and location) and interferences in daily life
(26). The BPI also evaluates pain severity at its “worst,”
“least,” “average,” and “now” (current pain), measured with
a numeric scale (NS) (no pain = 0, unbearable pain =

10). According to the average pain score, pain intensity
was classified as mild pain (NS = 1–4), moderate pain (NS
= 5–6) and severe pain (NS = 7–10). Pain interference
was assessed in seven domains of work, walking, sleep,
relationship, enjoyment, moods and general activity by NS
(no pain interference = 0, complete pain interference =

10). Interference was considered present when a patient
reported a score of 5 or higher on the “interference” item.
One extra question of “Have you felt pain associated with
opioid withdrawal during the last 7 days?” was added to
assess withdrawal-related pain (patients were specifically
asked about the occurrence of withdrawal-related painful
symptoms such as abdominal cramps, muscle twitches, or
diffuse aching of bone, joints, and muscles).

(4) Information on licit (acetaminophen, non-steroidal anti-
inflammatory drugs, nefopam, analgesic opioids, and
benzodiazepines) and illicit drugs used to treat pain during
the previous 3 months (prescription, over the counter (OTC)
and street) was also collected.

(5) Psychiatric disorders were measured with a 6-item validated
version of the Symptom Checklist-90 (SCL-90) (27). This
brief self-report instrument (SCL-6) provides an assessment
of past 30-day psychiatric functioning, including anxiety,
depression, and psychoticism; each of these three items
is rated on a five-point Likert-scale of distress, ranging
from“not at all” (0) to “extremely.”

Statistical Analysis
Data were expressed as frequencies and associated percentages
for categorical data and as mean ± standard deviation
for quantitative variables. The analysis was conducted using
descriptive statistics to compare the characteristics of patients
receiving OAT with and without chronic pain. The Chi-
square test was used to compare categorical variables, while the
Student’s t-test was used to compare quantitative variables. To
examine the factors associated with chronic pain in patients
receiving OAT, a univariate logistic regression analysis was
first performed, followed by a multivariate logistic regression
analysis, after checking that basic statistical assumptions were
met (independence of observations, linearity in the logit for the
independent variables, absence of multicollinearity among the
independent variables, and lack of strongly influential outliers).

Factors was considered significant in univariate analysis (entered
into the model if p < 0.25) and accordingly to clinically relevant
variables such as age and gender. Associated p-values were
computed with corresponding odds ratios (OR), or adjusted
OR, and 95% confidence intervals (95% CI). All statistical
analyses were performed using SAS for Windows version 9.3
(SAS Institute, North Carolina, USA).

Ethical Review
This research obtained the approval of the French Research
Ethics Committee (CPP Sud-Est 6) on 26th February 2016.

RESULTS

General Characteristics of Patients
Receiving OAT
During the 3-month recruitment period, the questionnaire
was given to 621 patients receiving OAT and a total of 509
agreed to participate in the study (response rate 82%). Of
the participants, 166 were buprenorphine-maintained patients
(BMPs) and 343 were methadone-maintained patients (MMPs).
In patients receiving OAT, the mean age was 36.9 ± 9.2 years,
the majority were male (77.8%), single (62.4%), and unemployed
(56.5%) (Table 1). Themean dose of buprenorphine was 9.7± 6.6
mg/day (min: 0.4 - max: 32) and 44.0% were treated with brand-
name buprenorphine (Subutex R©). The mean dose of methadone
was 63.6± 40.5 mg/day (2–300) and the majority of patients had
the syrup form (58.6%). More than one fifth of patients receiving
OAT (22.1%) split their OAT, mainly to manage withdrawal
symptoms (59.1%). Concomitant psychotropic drugs were used
by 42.8% of patients receiving OAT. In terms of infection status,
3.2% of patients receiving OAT had HIV, 19.2% had HCV and
5% had HBV. The majority of patients were active smokers, and
24.0% drank more than three glasses of alcohol per day.

Prevalence of Pain in Patients Receiving
OAT
The prevalence of chronic pain in patients receiving OAT was
33.2% (29.1–37.3), with no difference seen between MMP and
BMP groups (Table 2). The prevalence of chronic pain in patients
receiving OAT increased with age, from 28.3% in those aged <25
years to 36.6% in the 50–64 age group.

The prevalence of withdrawal-related pain in patients
receiving OAT was 17.3% (14.0–20.6). Patients with a
withdrawal-related pain consumed significantly more street
drugs than patients without withdrawal-related pain [street
buprenorphine (5.0 vs. 0.5%, p = 0.001), street methadone
(3.0 vs. 0.7%, p = 0.03), heroin (21.0 vs. 10.0%, p = 0.005),
street morphine (8.0 vs. 3.0%, p = 0.01)]. Compared to
patients receiving OAT with no chronic pain, the prevalence
of withdrawal-related pain in patients receiving OAT with
chronic pain was higher, 21.9% (15.7–28.1) vs. 15.1%
(11.3–18.90), p= 0.05.

Characteristics, Intensity, and Daily Life
Interference of Chronic Pain
In patients receiving OAT with chronic pain, 18.5% had
experienced chronic pain for <1 year, 35.2% for 1–5
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TABLE 1 | General characteristics of patients receiving OAT.

Patients receiving OAT

n = 509

Patients with

buprenorphine n = 166

Patients with methadone

n = 343

P-value*

% % %

Age mean ± SD [min-max] 36.9 ± 9.2 [19–64] 38.3 ± 9.2 [19–64] 36.2 ± 9.1 [19–62] 0.01

Male gender 77.8 74.7 79.3 0.24

Couple 37.6 38.6 37.1 0.74

Unemployment 56.5 49.4 60.0 0.02

Type of OAT

Buprenorphine 32.6 — —

Methadone 67.4 — —

Duration of OAT

<1 year 16.4 15.4 16.8 0.70

1–5 years 47.5 46.0 48.2

>5 years 36.1 38.6 35.0

OAT Dose (mg/day), mean ± SD

[min-max]

– 9.7 ± 6.6 [0.4–32] 63.6 ± 40.5 [2–300] —

Type of buprenorphine

Subutex® — 44.0 — —

Generic — 35.5 — —

Suboxone® — 20.5 — —

Type of methadone

Syrup — — 58.6 —

Capsule — — 41.4 —

OAT Splitting 22.1 32.3 17.2 <0.0001

Reasons for OAT splitting

Withdrawal 59.1 35.8 44.1 0.38

Anxiety 34.6 38.5 31.0 0.41

Pain 12.7 5.8 18.9 0.03

Sleep 24.6 11.5 36.2 0.003

Psychotropic drug use 42.8 50.0 39.4 0.02

HIV 3.2 3.1 3.3 0.99

Ongoing treatment 81.3 100 72.7

HCV 19.2 18.3 19.6 0.93

Ongoing treatment 10.6 13.3 9.4

HBV 5.0 4.3 5.4 0.86

Ongoing treatment 4.0 0 5.6

Tobacco 87.8 87.4 88.1 0.82

Alcohol consumption ≥ 3

glasses/day

24.0 17.5 27.3 0.02

Age at first illicit opioid

consumption, mean ± SD

[min-max]

20.3 ± 5.1 [11–47] 21.1 ± 5.7 [11–47] 19.9 ± 5.1 [12–47] 0.02

SCL_6 score, mean ± SD [min-max] 1.06 ± 0.92 [0–4] 1.02 ± 0.92 [0–4] 1.07 ± 0.93 [0–3.8] 0.55

Anxiety 0.92 ± 0.98 [0–4] 0.92 ± 0.96 [0–4] 0.93 ± 0.99 [0–4] 0.95

Depression 1.32 ± 1.13 [0–4] 1.25 ± 1.10 [0–4] 1.36 ± 1.14 [0–4] 0.32

Psychoticism 0.91 ± 1.03 [0–4] 0.89 ± 1.04 [0–4] 0.93 ± 1.03 [0–4] 0.64

*Comparisons between patients with buprenorphine and patients with methadone.

OAT, opioid agonist treatment; HIV, human immunodeficiency virus; HCV, hepatitis C virus; HBV, hepatitis B virus.

years and 46.3% for more than 5 years. Half of patients
receiving OAT with chronic pain had back pain and 36.1%
had lower limb pain. The average pain intensity was 4.9
± 2.3 out of 10, where 25.0% of patients receiving OAT

with chronic pain had mild pain, 54.0% had moderate
pain and 21.0% had severe pain. Among patients receiving
OAT with moderate or severe pain, 87.1% had an
analgesic treatment.
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TABLE 2 | Prevalence of chronic pain in patients receiving OAT.

Patients receiving OAT

n = 509

Patients with

buprenorphine n= 166

Patients with methadone

n = 343

P-value*

% % %

Chronic pain [95% CI] 33.2 [29.1–37.3] 36.8 [29.5–44.1] 31.5 [26.6–36.4] 0.24

Chronic pain according to age group

<25 28.3 27.3 28.6 –

[25–34] 27.8 27.3 27.9

[35–49] 37.4 41.1 35.1

[50–64] 36.6 43.8 32.0

Withdrawal-related pain during last 8 days 17.3 14.6 18.8 0.24

First consumption of illicit opioid in painful context 8.9 7.3 9.7 0.39

*Comparisons between patients with buprenorphine and patients with methadone.

OAT, opioid agonist treatment; HIV, human immunodeficiency virus; HCV, hepatitis C virus; HBV, hepatitis B virus. Italic values were expressed in years.

FIGURE 1 | Daily life interference in chronic pain patients according to pain severity. *All groups different, p < 0.01. †Difference between moderate pain vs. mild pain;

p < 0.01. ‡Difference between severe pain vs. mild pain; p < 0.01.

There was a significant relationship between the degree of
pain interference and the intensity of pain, except for the
“work” item (Figure 1). Interference with general activity differed
significantly in all three subgroups (mild, moderate, and severe
pain), whereas the impact on mood, walking, relationship, sleep
and enjoyment differed only between mild and moderate or
severe pain.

Characteristics of Patients Receiving OAT
With Chronic Pain
Compared to patients receiving OAT with no chronic pain,
patients receiving OAT with chronic pain were significantly
slightly older, had a higher rate of unemployment, a
higher incidence of psychiatric disorders, and were treated
more frequently with psychotropic drugs (Table 3). The
prevalence of patients receiving OAT treated for more

than 5 years with an OAT was higher in patients with
chronic pain than in patients with no chronic pain
(43.4 vs. 32.5%, p = 0.04). Finally, compared to patients
receiving OAT with no chronic pain, patients receiving
OAT with chronic pain had a higher average daily dose of
buprenorphine [11.1 ± 7.1 (range: 0.8–32) vs. 8.9 ± 6.1
(range: 0.4–24) mg/day, p = 0.04], and split their OAT more
frequently, specifically for pain management (24.3 vs. 6.9%,
p= 0.009).

Analgesic Treatments and Drugs in
Patients Receiving OAT With Chronic Pain
Among patients receiving OAT with chronic pain, 15.4% were
not prescribed and did not self-medicate with any analgesic
drugs, 52.1% were prescribed analgesics but almost half of them
(48.9%) also self-medicated for pain management, and 32.5%
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TABLE 3 | Comparison of characteristics of patients receiving OAT with chronic pain vs. patients receiving OAT without chronic pain.

Chronic pain patients

n = 169

Non chronic pain patients

n = 340

P-value

% %

Age, mean ± SD [min-max] 38.4 ± 9.1 [20–62] 36.1 ± 9.1 [19–64] 0.006

Male gender 76.3 78.5 0.57

Unemployment 65.7 52.0 0.003

Type of OAT

Buprenorphine 36.1 30.9 0.24

Methadone 63.9 69.1

Duration of OAT

<1 year 16.8 16.2 0.04

1–5 years 39.8 51.3

>5 years 43.4 32.5

Methadone dose (mg/day), mean ± SD [min-max] 66.1 ± 38.3 [2–180] 62.5 ± 41.6 [3–300] 0.45

Buprenorphine dose (mg/day), mean ± SD [min-max] 11.1 ± 7.1 [0.8–32] 8.9 ± 6.1 [0.4–24] 0.04

OAT splitting for pain 24.3 (9) 6.9 0.009

Psychotropic drug use 50.3 39.1 0.02

Alcohol use disorder treatment 2.4 2.7 0.85

Anxiolytic drugs 34.3 23.2 0.008

HIV 3.7 3.0 0.57

HCV 23.8 16.9 0.09

HBV 4.9 5.1 0.29

Tobacco 88.8 87.4 0.64

Alcohol consumption ≥ 3 glasses/day 28.4 21.8 0.11

SCL_6 score, mean ± SD [min-max] 1.43 ± 0.98 [0–4] 0.87 ± 0.84 [0–3.5] <0.0001

Anxiety 1.31 ± 1.07 [0–4] 0.74 ± 0.87 [0–4] <0.0001

Depression 1.72 ± 1.21 [0–4] 1.13 ± 1.03 [0–4] <0.0001

Psychoticism 1.25 ± 1.09 [0–4] 0.75 ± 0.97 [0–4] <0.0001

First consumption of illicit opioid in painful context 11.8 7.4 0.10

OAT, opioid agonist treatment; HIV, human immunodeficiency virus; HCV, hepatitis C virus; HBV, hepatitis B virus.

exclusively self-medicated for pain management. Overall, 37.9%
of patients receiving OAT with chronic pain achieved at least half
of the maximum possible pain relief.

Among patients receiving OAT with chronic pain, non-
opioid analgesics were prescribed more frequently than opioid
analgesics, 47.3 vs. 21.9%. The most frequently used non-
opioid analgesics were acetaminophen (68.8%), non-steroidal
anti-inflammatory drugs (45.0%), and nefopam (4.7%). The
most frequently used opioid analgesics were tramadol ±

acetaminophen, 20.2%; codeine ± acetaminophen, 16.0%; and
opium, 4.7%, and morphine, 11.2%; fentanyl, 1.2%; and
oxycodone, 0.6%. Furthermore, 20.1% of patients receiving OAT
with chronic pain also used illicit drugs for pain relief, including
cannabis (15.0%), cocaine (3.0%), and street morphine (3.0%).

Factors Associated With Chronic Pain in
Patients Receiving OAT
In univariate analysis, general characteristics associated with
chronic pain in patients receiving OAT were age [OR = 1.03
(95% CI: 1.01–1.05), p = 0.006], being unemployed [OR =

1.77 (1.20–2.60), p = 0.004], concomitant use of psychotropic
drugs [OR = 1.58 (1.09–2.29), p = 0.02], SCL6-anxiety [OR
= 1.80 (1.48–2.18), p < 0.0001], SCL6-depression [OR = 1.58

(1.34–1.87), p < 0.0001], and SCL6-psychoticism [OR = 1.59
(1.32–1.90), p < 0.0001]. Other covariates significant at the
p < 0.25 level were buprenorphine maintenance treatment
[reference = methadone, OR = 1.16 (0.86–1.87), p = 0.24],
withdrawal-related pain during the last 7 days [OR = 1.57
(0.98–2.52), p = 0.06], alcohol consumption ≥ 3 glasses per
day [OR = 1.42 (0.91–2.21), p = 0.12], and first consumption
of illicit opioids in a painful context [OR = 1.68 (0.90–
3.11), p = 0.10]. Other variables that have been tested but
were not significantly associated with chronic pain in patients
receiving OAT were gender, marital status, duration of OAT,
HIV/HCV/HBV infection, tobacco use, OAT splitting, and
concomitant use of illicit drugs.

Onmultivariate analysis (Figure 2), parameters that remained
significantly associated with chronic pain were age [OR = 1.03
(1.00–1.05), p = 0.02], SCL6-anxiety [OR = 1.52 (95% CI: 1.15–
2.02), p = 0.003], and SCL6-depression [OR = 1.25 (1.00–1.55),
p= 0.05].

DISCUSSION

To the best of our knowledge, this French study is the first
survey that provides insights into the prevalence of chronic pain
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FIGURE 2 | Factors associated with chronic pain on multivariate analysis.

in patients receiving OAT outside the US. The prevalence of
chronic pain in patients receiving OAT was estimated at 33.2%
(IC 95%: 29.1–37.3), with no difference between MMPs [31.5%
(26.6–36.4)] and BMPs [36.8% (29.5–44.1)].

In the literature, few studies have focused on the prevalence of
chronic pain in patients receiving OAT, with many differences in
methodology or chronic pain presence and severity definitions.
So any indirect comparison of estimates between studies remains
challenging because of methodological issues and absence of an
appropriate age- and sex-matched control population.

For chronic pain lasting at least 3 months, prevalence
estimates in the literature vary from 41.9 to 68.0% in patients
receiving OAT (6, 9), from 37.8 to 62.0% for methadone-treated
patients (4, 6, 8), and from 36.0 to 43.3% for buprenorphine-
treated patients (5, 6). According to Dunn et al., there was no
statistically significant difference between prevalence of chronic
pain in methadone and buprenorphine-maintained patients (6).

Some other studies defined chronic pain as lasting for at least 6
months. In these cases, prevalence estimates ranged from 37 to
55.3% for methadone-treated patients (1–3) and was 48.5% for
buprenorphine-treated patients (7).

Interestingly, the prevalence estimate in the present field
study is very similar to that obtained in a recent data-
based epidemiological study conducted by our team using
the capture-recapture method on the comprehensive national
French reimbursement database. In that work, the prevalence
of chronic pain in patients receiving OAT ranged from
23.6% (14.9–46.2) to 32.1% (28.6–36.3). Moreover, compared
to a sex- and age-matched control group of patients without
OAT, the prevalence of chronic pain was 4-fold higher in
patients receiving OAT (10). This finding is consistent with
previous studies, which reported that chronic pain was more
prevalent among patients receiving OAT than in the general
population (1, 28).
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Several hypotheses may account for these differences
between patients receiving OAT and the general population.
Compared to the general population, patients receiving
OAT may display particular characteristics regarding pain,
such as an opioid-induced hyperalgesia, where a state of
increased sensitivity to painful stimuli is observed in patients
receiving OAT (29–33), and a higher incidence of severe
medical and psychiatric comorbidities that are well-known
to be associated with chronic pain (34). Additionally, opioid
withdrawal symptoms often include pain and may contribute
to, or aggravate, chronic pain, therefore, it is important to
identify this specific confounding painful condition and
manage it with proper substitution and treatment dose
adjustments. Inadequate treatment of pain is frequently
observed in patients receiving OAT and this is in line with
the results of the present study which has shown a number of
important findings.

- Firstly, the prevalence of analgesics opioid prescription
(excluding methadone/buprenorphine) was 2.2-fold lower
than non-opioid prescription. Specifically, only 21.9% of
patients receiving OAT with chronic pain were prescribed
opioid analgesics, even though 75% of patients receiving OAT
with chronic pain had moderate or severe chronic pain.
Altogether, these findings may indicate either undertreatment
or underdiagnosis.

- Secondly, only four out of 10 patients reported being effectively
relieved of their chronic pain.

- Thirdly, among patients receiving OAT with prescribed
analgesics, half of them self-medicated with additional
analgesics, suggesting an undertreatment and insufficient
relief. Several studies showed that 38.0–75.0% of patients
receiving OAT with chronic pain also resorted to self-
medication, including using over-the-counter drugs (1, 6, 13).

- Fourthly, almost one third of patients receiving OAT with
chronic pain were not prescribed any analgesics and self-
medicated. It can be speculated that the use of self-
medication was intended to supplement the lack of analgesic
prescribing. This may suggest the possible absence of a
previous appropriate diagnosis of chronic pain by a physician
or an underestimation of the intensity of chronic pain.

- Fifthly, one out of five patients used illicit drugs, such as
cannabis, to relieve their chronic pain. In the literature, several
studies have shown that the lack of pain treatment may
encourage patients receiving OAT to use licit or illicit opioids,
and other drugs such as benzodiazepines or cannabis, to self-
treat their pain (1, 4, 6, 7, 12, 20, 28, 35, 36).

These pain-relief seeking behaviors may reflect an inadequate
pain diagnosis and management. Some studies reported that
practitioners were reluctant to prescribe opioid analgesics
(opiophobia) because of concerns surrounding the risk of
relapse, risk of misuse, and diversion, as well as the risk of
overdose associated with opioid tolerance (37, 38). Of interest,
the complex interaction between analgesic opioids, chronic pain,
and opioid dependence has been illustrated in a study we
conducted in 2018, which reported that patients receiving OAT

with chronic pain received less analgesic opioid prescriptions
than the general population (21). Currently, no guidelines
specifically designed for pain management in patients receiving
OAT are available. However, a recent and comprehensive review
by Koller et al., proposed several practical suggestions to
provide adequate and effective pain management in patients
receiving OAT (39): in the first instance, authors propose to test
elevation of opioid agonist treatment, dose splitting, or change
of substitution; then they suggest regional analgesia, non-opioid
analgesia, antidepressants and multimodal pain management
(physiotherapy, heat treatment, acupuncture, biofeedback, and
hypnosis); and finally, an additional opioidmedication is possible
as well.

Asmentioned above, a number of comorbidities are associated
with an increased prevalence of chronic pain in patients receiving
OAT. In the present study, age, anxiety, and depression were
clinical factors that were significantly associated with chronic
pain in multivariate analysis. This is consistent with previous
literature data where age (1, 28, 40) and psychiatric disorders
are well-known to be associated with both chronic pain, and
substance use disorders (1–3, 6, 12–14, 28, 41). In 2016, an
American study reported a high rate of anxiety (52.0%) andmood
disorders (57.0%) in patients with coexisting chronic pain and
opioid use disorders (34). Dhingra et al. showed that half of
methadone-maintained patients with chronic pain had moderate
or severe depressive symptomatology (13).

The coexistence of both a mental health disorder and
a substance use disorder is currently acknowledged to be
a co-occurring disorder and refers to the concept of “dual
diagnosis” (42, 43). The high prevalence of chronic pain adds
a third potential clinical problem in patients receiving OAT.
This “triple diagnosis” can be difficult to manage, owing
to the complexity or severity of symptoms, and presents a
considerable and real challenge for caregivers. Its effective
management requires a comprehensive approach that recognizes
the biological, pharmacological, social, and psychiatric aspects.
Patient assessment should include a drug abuse history,
evaluation of their mental state, and evaluation of their pain. In
many cases, people receive treatment for one disorder, while the
others remain under- or untreated. It is worth noting that when
undiagnosed or untreated, one of these conditions could result in
an imbalance in, or an aggravation of, the two other associated
conditions. Finally, interdisciplinary management involving pain
physicians, psychiatrists and addiction specialists needs to be
implemented in order to manage patients with this “triple
diagnosis” (44).

Strengths and Limitations
This is the first multicentric study that has provided estimates of
the prevalence of chronic pain in patients receiving OAT outside
the US, which should bring some perspective to the field, both
for France and across Europe. These findings should be useful to
help clinicians gain awareness of the need to routinely identify
and adequately manage chronic pain in patients receiving
OAT. Moreover, the use of validated tools for measuring pain,
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psychological conditions, and general health make our results
robust and reliable.

However, this study had several limitations. First, despite
the limited sample size, our participants were representative
of the larger population managed in specialized centers in
France. In particular, the ratio of methadone to buprenorphine
prescriptions was realistic, there was a high proportion of
males, and the mean age was consistent (45–47). Yet, opioid
substitution treatments are mainly prescribed in GP offices
in France and GPs predominantly prescribe buprenorphine.
Consequently, the patients receiving OAT of this study may
be more representative of those in specialized centers, rather
than of the whole population of patients receiving OAT in
France. Secondly, these results were based on self-reported
ratings which are prone to information bias, including recall bias.
Thirdly, there was a lack of specific details regarding current
pain treatment (indications, dosages) and etiology of chronic
pain (musculoskeletal, neuropathic, and mixed). Finally, the
alternative non-pharmacological strategies to relieve pain were
not assessed in the present study.

CONCLUSION

The prevalence of chronic pain in patients receiving OAT in
this study was far from trivial. Chronic pain was often moderate
to severe and interfered significantly with daily life activities.
Of interest, the appropriate management of chronic pain in
the present study remained uncertain, since insufficient relief
and frequent additional self-medications with analgesics or illicit
drugs were reported by patients receiving OAT. Given the
number of identified barriers for a proper pain management,
there is an urgent need to pay systematic attention to pain
diagnosis and management in patients receiving OAT. In this
context, the elaboration of specific training and guidelines that
care-providers could refer to, as well as the development of
structured and multidisciplinary pain management programs
dedicated to patients receiving OAT, should be strongly
encouraged. Finally, patient-focused management needs to be
implemented, in the setting of an integrated care of both pain
and addiction, to improve individual clinical outcomes along
both domains.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Ethique committees CPP Sud-Est VI Clermont-
Ferrand. Written informed consent for participation was not

required for this study in accordance with the national legislation
and the institutional requirements.

TOXIDOL STUDY GROUP

Mohamed Allouach1, Jérome Bachelier2, Heiner Brinnel3,
Philippe Dubost4, Hugues Leloup5, Van Phuc Nguyen6, Frédéric
Plotka-Brun7, Mathilde Poirson8, Pierre Polomeni9, Christine
Rouanet10, Sophie Velastegui11 and Pierre Villeger12

1 Équipe de Liaison et de Soins en Addictologie (ELSA),
Centre Hospitalier de Givors, Givors, France

2 Centre de Soins et d’Accompagnement et de Prévention en
Addictologie (CSAPA), centre Port-Bretagne, Tours, France

3 Centre de Soins et d’Accompagnement et de Prévention en
Addictologie (CSAPA), Centre Hospitalier de l’Arbresle, BP116,
L’Arbresle Cedex, France

4 Centre de Soins et d’Accompagnement et de Prévention en
Addictologie (CSAPA), CHMoulins, Moulins, France

5 Centre de Soins et d’Accompagnement et de Prévention
en Addictologie (CSAPA), Association Nationale de
Prévention en Alcoologie et Addictologie (ANPAA),
Issoire, France

6 Équipe de Liaison et de Soins en Addictologie (ELSA),
Centre Hospitalier de Rouanne, Roanne, France

7 Centre de Soins et d’Accompagnement et de Prévention
en Addictologie (CSAPA) “Fil à Fil”, Association Nationale de
Prévention en Alcoologie et Addictologie (ANPAA), Montluçon,
France

8 Centre de Soins et d’Accompagnement et de Prévention en
Addictologie (CSAPA) “Danielle Casanova”, Marseille, France

9 Centre de Soins et d’Accompagnement et de Prévention en
Addictologie (CSAPA), Hôpital René Muret, Sevran, France

10 Centre de Soins et d’Accompagnement et de Prévention en
Addictologie (CSAPA), Association Nationale de Prévention en
Alcoologie et Addictologie (ANPAA), Clermont-Ferrand, France

11 Centre d’Accueil et de Soins des conduites Addictives, CHU,
Clermont de l’Oise, France

12 Centre de Soins et d’Accompagnement et de Prévention
en Addictologie (CSAPA), CHU Limoges, Pôle Addictologie,
Limoges, France

AUTHOR CONTRIBUTIONS

NA and CC developed the concept, devised the study, and
reviewed the manuscript. JD takes responsibility for the integrity
of the data, the accuracy of the data analysis, and wrote
the first draft of the manuscript. J-LK and CC managed
the literature searches and made substantial contributions
to the data analysis. GB, MD, LP, J-PD, J-MD, PL, and
AG provided revision of the intellectual content and final
approval of the manuscript. All authors have participated
sufficiently in the work to take responsibility for authorship
and publication.

Frontiers in Psychiatry | www.frontiersin.org 9 April 2021 | Volume 12 | Article 641430

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Delorme et al. Chronic Pain in Opioid-Maintained Patients

REFERENCES

1. Rosenblum A, Joseph H, Fong C, Kipnis S, Cleland C, Portenoy RK.
Prevalence and characteristics of chronic pain among chemically dependent
patients in methadone maintenance and residential treatment facilities.
JAMA. (2003) 289:2370–8. doi: 10.1001/jama.289.18.2370

2. Peles E, Schreiber S, Gordon J, Adelson M. Significantly higher
methadone dose for methadone maintenance treatment (MMT) patients
with chronic pain. Pain. (2005) 113:340–6. doi: 10.1016/j.pain.2004.
11.011

3. Barry DT, Beitel M, Garnet B, Joshi D, Rosenblum A, Schottenfeld
RS. Relations among psychopathology, substance use, and physical pain
experiences in methadone-maintained patients. J Clin Psychiatry. (2009)
70:1213–8. doi: 10.4088/JCP.08m04367

4. Barry DT, Beitel M, Joshi D, Schottenfeld RS. Pain and substance-
related pain-reduction behaviors among opioid dependent individuals
seeking methadone maintenance treatment. Am J Addict. (2009) 18:117–
21. doi: 10.1080/10550490902772470

5. Barry DT, Savant JD, Beitel M, Cutter CJ, Moore BA, Schottenfeld
RS, et al. Pain and associated substance use among opioid dependent
individuals seeking office-based treatment with buprenorphine-
naloxone: a needs assessment study. Am J Addict. (2013)
22:212–7. doi: 10.1111/j.1521-0391.2012.00327.x

6. Dunn KE, Finan PH, Tompkins DA, Fingerhood M, Strain EC.
Characterizing pain and associated coping strategies in methadone
and buprenorphine-maintained patients. Drug Alcohol Depend. (2015)
157:143–9. doi: 10.1016/j.drugalcdep.2015.10.018

7. Stein MD, Herman DS, Bailey GL, Straus J, Anderson BJ, Uebelacker
LA, et al. Chronic pain and depressionamong primary care
patients treated with buprenorphine. J Gen Intern Med. (2015)
30:935–41. doi: 10.1007/s11606-015-3212-y

8. Glenn MC, Sohler NL, Starrels JL, Maradiaga J, Jost JJ, Arnsten
JH, et al. Characteristics of methadone maintenance treatment
patients prescribed opioid analgesics. Subst Abus. (2016) 37:387–
91. doi: 10.1080/08897077.2015.1135225

9. Tsui JI, Lira MC, Cheng DM, Winter MR, Alford DP, Liebschutz JM,
et al. Chronic pain, craving, and illicit opioid use among patients
receiving opioid agonist therapy. Drug Alcohol Depend. (2016) 166:26–
31. doi: 10.1016/j.drugalcdep.2016.06.024

10. Delorme J, Bertin C, Delage N, Eschalier A, Ardid D, Authier N, et al.
Prevalence of chronic pain in opioid-maintained patients using the capture-
recapture method: a nationwide population-based study. Pain. (2020)
162:195–202. doi: 10.1097/j.pain.0000000000002011

11. Steingrímsdóttir ÓA, Landmark T, Macfarlane GJ, Nielsen CS. Defining
chronic pain in epidemiological studies - a systematic review and meta-
analysis. Pain. (2017) 158:2092–107. doi: 10.1097/j.pain.0000000000001009

12. Jamison RN, Kauffman J, Katz NP. Characteristics of methadone
maintenance patients with chronic pain. J Pain Sympt Manag. (2000)
19:53–62. doi: 10.1016/S0885-3924(99)00144-X

13. Dhingra L, Masson C, Perlman DC, Seewald RM, Katz J, McKnight
C, et al. Epidemiology of pain among outpatients in methadone
maintenance treatment programs. Drug Alcohol Depend. (2013)
128:161–5. doi: 10.1016/j.drugalcdep.2012.08.003

14. Nielsen S, Larance B, Lintzeris N, Black E, Bruno R, Murnion B, et al.
Correlates of pain in an in-treatment sample of opioid-dependent people.
Drug Alcohol Rev. (2013) 32:489–94. doi: 10.1111/dar.12041

15. Berg KM, Arnsten JH, Sacajiu G, Karasz A. Providers’ experiences treating
chronic pain among opioid-dependent drug users. J Gen Intern Med. (2009)
24:482–8. doi: 10.1007/s11606-009-0908-x

16. Barry DT, Bernard MJ, Beitel M, Moore BA, Kerns RD, Schottenfeld
RS. Counselors’ experiences treating methadone-maintained patients with
chronic pain: a needs assessment study. J Addict Med. (2008) 2:108–
11. doi: 10.1097/ADM.0b013e31815ec240

17. Beitel M, Oberleitner L, Kahn M, Kerns RD, Liong C, Madden LM,
et al. Drug counselor responses to patients’ pain reports: a qualitative
investigation of barriers and facilitators to treating patients with chronic
pain in methadone maintenance treatment. Pain Med. (2017) 18:2152–61.
doi: 10.1093/pm/pnw327

18. Merrill JO, Rhodes LA, Deyo RA, Marlatt GA, Bradley KA. Mutual mistrust
in the medical care of drug users: the keys to the “narc” cabinet. J Gen Intern

Med. (2002) 17:327–33. doi: 10.1007/s11606-002-0034-5
19. Morgan BD. Knowing how to play the game: hospitalized substance

abusers’ strategies for obtaining pain relief. Pain Manag Nurs. (2006) 7:31–
41. doi: 10.1016/j.pmn.2005.12.003

20. St Marie B. Health care experiences when pain and substance use disorder
coexist: “just because i’m an addict doesn’t mean i don’t have pain.” PainMed.

(2014) 15:2075–86. doi: 10.1111/pme.12493
21. Delorme J, Chenaf C, Bertin C, Riquelme M, Eschalier A, Ardid D,

et al. Chronic pain opioid-maintained patients receive less analgesic opioid
prescriptions. Front Psychiatry. (2018) 9:335. doi: 10.3389/fpsyt.2018.00335

22. Bounes V, Palmaro A, Lapeyre-Mestre M, Roussin A. Long-
term consequences of acute pain for patients under methadone
or buprenorphine maintenance treatment. Pain Physician. (2013)
16:E739–47. doi: 10.36076/ppj.2013/16/E739

23. Centers for Disease Control and Prevention. Understanding the Epidemic.
(2020). Available online at: https://www.cdc.gov/drugoverdose/epidemic/
index.html (accessed November 27, 2020).

24. Observatoire Français des Drogues et des Toxicomanies. Tableau de bord

“Traitements de substitution aux opiacés” 2020. (2020). Available online
at: https://www.ofdt.fr/BDD/publications/docs/TabTSO200916.pdf (accessed
November 27, 2020).

25. European Monitoring Centre for Drugs and Drug Addiction. European

Drug Report 2020: Trends and Developments. LU: Publications Office (2020).
Available online at: https://data.europa.eu/doi/10.2810/420678 (accessed
November 26, 2020).

26. Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain
Inventory. Ann Acad Med Singap. (1994) 23:129–38.

27. Rosen CS, Drescher KD, Moos RH, Finney JW, Murphy RT, Gusman F.
Six- and ten-item indexes of psychological distress based on the Symptom
Checklist-90. Assessment. (2000) 7:103–11. doi: 10.1177/107319110000
700201

28. Voon P, Hayashi K, Milloy M-J, Nguyen P, Wood E, Montaner J, et al.
Pain among high-risk patients on methadone maintenance treatment. J Pain.
(2015) 16:887–94. doi: 10.1016/j.jpain.2015.06.003

29. Compton P, Charuvastra VC, Kintaudi K, Ling W. Pain responses in
methadone-maintained opioid abusers. J Pain Symptom Manage. (2000)
20:237–45. doi: 10.1016/S0885-3924(00)00191-3

30. Doverty M, White JM, Somogyi AA, Bochner F, Ali R, Ling W.
Hyperalgesic responses in methadone maintenance patients. Pain. (2001)
90:91–6. doi: 10.1016/S0304-3959(00)00391-2

31. Hay JL, White JM, Bochner F, Somogyi AA, Semple TJ, Rounsefell
B. Hyperalgesia in opioid-managed chronic pain and opioid-
dependent patients. J Pain. (2009) 10:316–22. doi: 10.1016/j.jpain.2008.
10.003

32. Peles E, Schreiber S, Hetzroni T, Adelson M, Defrin R. The differential
effect of methadone dose and of chronic pain on pain perception of former
heroin addicts receiving methadone maintenance treatment. J Pain. (2011)
12:41–50. doi: 10.1016/j.jpain.2010.04.009

33. Zahari Z, Lee CS, Ibrahim MA, Musa N, Mohd Yasin MA, Lee YY, et al.
Comparison of pain tolerance between opioid dependent patients on
methadone maintenance therapy (MMT) and opioid naive individuals.
J Pharm Pharm Sci. (2016) 19:127–36. doi: 10.18433/
J3NS49

34. Barry DT, Cutter CJ, Beitel M, Kerns RD, Liong C, Schottenfeld
RS. Psychiatric disorders among patients seeking treatment for co-
occurring chronic pain and opioid use disorder. J Clin Psychiatry. (2016)
77:1413–9. doi: 10.4088/JCP.15m09963

35. Trafton JA, Oliva EM, Horst DA, Minkel JD, Humphreys K. Treatment
needs associated with pain in substance use disorder patients:
implications for concurrent treatment. Drug Alcohol Depend. (2004)
73:23–31. doi: 10.1016/j.drugalcdep.2003.08.007

36. Barry DT, Beitel M, Cutter CJ, Joshi D, Falcioni J, Schottenfeld
RS. Conventional and nonconventional pain treatment utilization
among opioid dependent individuals with pain seeking methadone
maintenance treatment: a needs assessment study. J Addict Med. (2010)
4:81–7. doi: 10.1097/ADM.0b013e3181ac913a

Frontiers in Psychiatry | www.frontiersin.org 10 April 2021 | Volume 12 | Article 641430

https://doi.org/10.1001/jama.289.18.2370
https://doi.org/10.1016/j.pain.2004.11.011
https://doi.org/10.4088/JCP.08m04367
https://doi.org/10.1080/10550490902772470
https://doi.org/10.1111/j.1521-0391.2012.00327.x
https://doi.org/10.1016/j.drugalcdep.2015.10.018
https://doi.org/10.1007/s11606-015-3212-y
https://doi.org/10.1080/08897077.2015.1135225
https://doi.org/10.1016/j.drugalcdep.2016.06.024
https://doi.org/10.1097/j.pain.0000000000002011
https://doi.org/10.1097/j.pain.0000000000001009
https://doi.org/10.1016/S0885-3924(99)00144-X
https://doi.org/10.1016/j.drugalcdep.2012.08.003
https://doi.org/10.1111/dar.12041
https://doi.org/10.1007/s11606-009-0908-x
https://doi.org/10.1097/ADM.0b013e31815ec240
https://doi.org/10.1093/pm/pnw327
https://doi.org/10.1007/s11606-002-0034-5
https://doi.org/10.1016/j.pmn.2005.12.003
https://doi.org/10.1111/pme.12493
https://doi.org/10.3389/fpsyt.2018.00335
https://doi.org/10.36076/ppj.2013/16/E739
https://www.cdc.gov/drugoverdose/epidemic/index.html
https://www.cdc.gov/drugoverdose/epidemic/index.html
https://www.ofdt.fr/BDD/publications/docs/TabTSO200916.pdf
https://data.europa.eu/doi/10.2810/420678
https://doi.org/10.1177/107319110000700201
https://doi.org/10.1016/j.jpain.2015.06.003
https://doi.org/10.1016/S0885-3924(00)00191-3
https://doi.org/10.1016/S0304-3959(00)00391-2
https://doi.org/10.1016/j.jpain.2008.10.003
https://doi.org/10.1016/j.jpain.2010.04.009
https://doi.org/10.18433/J3NS49
https://doi.org/10.4088/JCP.15m09963
https://doi.org/10.1016/j.drugalcdep.2003.08.007
https://doi.org/10.1097/ADM.0b013e3181ac913a
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Delorme et al. Chronic Pain in Opioid-Maintained Patients

37. Bennett DS, Carr DB. Opiophobia as a barrier to the treatment of pain. J Pain
Palliat Care Pharmacother. (2002) 16:105–9. doi: 10.1080/J354v16n01_09

38. Keller CE, Ashrafioun L, Neumann AM, Van Klein J, Fox CH, Blondell RD.
Practices, perceptions, and concerns of primary care physicians about opioid
dependence associated with the treatment of chronic pain. Subst Abus. (2012)
33:103–13. doi: 10.1080/08897077.2011.630944

39. Koller G, Schwarzer A, Halfter K, Soyka M. Pain management in
opioid maintenance treatment. Expert Opin Pharmacother. (2019) 20:1993–
2005. doi: 10.1080/14656566.2019.1652270

40. Dunn KE, Brooner RK, Clark MR. Severity and interference of
chronic pain in methadone-maintained outpatients. Pain Med. (2014)
15:1540–8. doi: 10.1111/pme.12430

41. Dennis BB, Bawor M, Naji L, Chan CK, Varenbut J, Paul J, et al. Impact
of chronic pain on treatment prognosis for patients with opioid use
disorder: a systematic review and meta-analysis. Subst Abuse. (2015) 9:59–
80. doi: 10.4137/SART.S30120

42. Drake RE, Mercer-McFadden C, Mueser KT, McHugo GJ, Bond
GR. Review of integrated mental health and substance abuse
treatment for patients with dual disorders. Schizophr Bull. (1998)
24:589–608. doi: 10.1093/oxfordjournals.schbul.a033351

43. Buckley PF. Prevalence and consequences of the dual diagnosis of
substance abuse and severe mental illness. J Clin Psychiatry. (2006)
67(Suppl.7):5–9. doi: 10.4088/JCP.0706e01

44. Ross S. Chronic pain, mental health and substance use disorders: how can we
manage this triad in our healthcare systemand in our communities? Columbia

Med Rev. (2015). 1:57–62. doi: 10.7916/D8S75FMX
45. Frauger E, Moracchini C, Le Boisselier R, Braunstein D, Thirion X, Micallef J,

et al. OPPIDUM surveillance program: 20 years of information on drug abuse
in France. Fundam Clin Pharmacol. (2013) 27:672–82. doi: 10.1111/fcp.12024

46. Observatoire Français des Drogues et des Toxicomanes. Les traitements

de substitution aux opiacés : données récentes. (2014). Available online at:
http://www.ofdt.fr/publications/collections/periodiques/lettre-tendances/les-
traitements-de-substitution-aux-opiaces-donnees-recentes-tendances-94-
octobre-2014/ (accessed October 22, 2015).

47. Centre d’Addictovigilance. Observation des Produits Psychotropes Illicites

ou Détournés de leur Utilisation Médicamenteuse (OPPIDUM). (2016).
Available online at: http://www.addictovigilance.fr/OPPIDUM (accessed
October 26, 2017).

Conflict of Interest: GB received sponsorship to attend scientific meetings,
speaker honoraria, from Lundbeck, Merck-Lipha, Indivior, Bristol-Myers Squibb,
Otsuka, Eutherapie, Sanofi Aventis, and AstraZeneca. MD received honoraria for
speaking at conferences from Indivior, Recordati, and Camurus Laboratories, and
honoraria for consultancy from Indivior, Camurus, and Accord Healthcare. LP
received speaker honoraria from Recordati and Indivior laboratories.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Copyright © 2021 Delorme, Pennel, Brousse, Daulouède, Delile, Lack, Gérard,

Dematteis, Kabore, Authier, Chenaf and TOXIDOL Study group. This is an open-

access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Psychiatry | www.frontiersin.org 11 April 2021 | Volume 12 | Article 641430

https://doi.org/10.1080/J354v16n01_09
https://doi.org/10.1080/08897077.2011.630944
https://doi.org/10.1080/14656566.2019.1652270
https://doi.org/10.1111/pme.12430
https://doi.org/10.4137/SART.S30120
https://doi.org/10.1093/oxfordjournals.schbul.a033351
https://doi.org/10.4088/JCP.0706e01
https://doi.org/10.7916/D8S75FMX
https://doi.org/10.1111/fcp.12024
http://www.ofdt.fr/publications/collections/periodiques/lettre-tendances/les-traitements-de-substitution-aux-opiaces-donnees-recentes-tendances-94-octobre-2014/
http://www.ofdt.fr/publications/collections/periodiques/lettre-tendances/les-traitements-de-substitution-aux-opiaces-donnees-recentes-tendances-94-octobre-2014/
http://www.ofdt.fr/publications/collections/periodiques/lettre-tendances/les-traitements-de-substitution-aux-opiaces-donnees-recentes-tendances-94-octobre-2014/
http://www.addictovigilance.fr/OPPIDUM
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Prevalence and Characteristics of Chronic Pain in Buprenorphine and Methadone-Maintained Patients
	Introduction
	Methods
	Study Design and Setting
	Participants
	Measures
	Statistical Analysis
	Ethical Review

	Results
	General Characteristics of Patients Receiving OAT
	Prevalence of Pain in Patients Receiving OAT
	Characteristics, Intensity, and Daily Life Interference of Chronic Pain
	Characteristics of Patients Receiving OAT With Chronic Pain
	Analgesic Treatments and Drugs in Patients Receiving OAT With Chronic Pain
	Factors Associated With Chronic Pain in Patients Receiving OAT

	Discussion
	Strengths and Limitations

	Conclusion
	Data Availability Statement
	Ethics Statement
	Toxidol Study Group
	Author Contributions
	References


