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ABSTRACT

Introduction: Opioid use disorder is a global
problem. Although opioid analgesics are pre-
scribed less frequently in Japan than in many
other countries, the rate of aberrant prescrip-
tion opioid-taking behaviors in Japan is
unknown.
Methods: An internet survey was conducted to
estimate the prevalence of and risk factors for
prescription opioid misuse, abuse, diversion and
doctor shopping in Japanese subjects with
chronic pain who had been prescribed opioid
analgesics.
Results: The proportion of respondents (n =
387) who reported opioid misuse was 45.5%
(95% confidence interval [CI]: 40.4–50.6); rates
were: 24.6% (95% CI: 20.3–29.2) for abuse;

15.0% (95% CI: 11.6–19.0) for diversion; and
10.6% (95% CI: 7.7–14.1) for doctor shopping.
Aberrant prescription opioid-taking behaviors
were higher in participants with chronic post-
cancer treatment pain (misuse, 64.2%; abuse,
52.2%) or chronic cancer pain (misuse, 57.4%;
abuse, 26.2%) than in those with chronic non-
cancer pain (misuse, 37.8%; abuse, 17.0%).
Younger age, male sex, smoking, habitual
drinking, diagnosis of psychiatric disease, use of
opioids other than tramadol, and use of opioids
for chronic post-cancer treatment pain and
chronic cancer pain were identified as risk fac-
tors for aberrant prescription opioid-taking
behaviors.
Conclusion: Even in Japan, which has not
experienced the surge in opioid consumption
documented in other countries, aberrant pre-
scription opioid-taking behaviors were
observed. When prescribing opioid analgesics,
universal precautions should always be taken
for both cancer and non-cancer patients.
Trial Registration: UMIN000041788.
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Key Summary Points

To our knowledge, no studies have
investigated the level of aberrant
prescription opioid-taking behaviors in
Japan.

Based on our hypothesis that misuse,
abuse, diversion, and doctor shopping of
prescription opioids also occur in Japan,
we conducted an internet survey to
investigate the prevalence of and risk
factors for these aberrant prescription
opioid-taking behaviors.

The survey involved 387 Japanese subjects
who had been prescribed opioid
analgesics for chronic cancer pain,
chronic post-cancer treatment pain, or
chronic noncancer pain.

Aberrant prescription opioid-taking
behaviors were highest in participants
with chronic post-cancer treatment pain
(misuse, 64.2%; abuse, 52.2%) or chronic
cancer pain (misuse, 57.4%; abuse,
26.2%).

Risk factors for aberrant prescription
opioid-taking behaviors were younger age,
male sex, smoking, habitual drinking,
diagnosis of psychiatric disease, use of
opioids other than tramadol, and use of
opioids for chronic post-cancer treatment
pain and chronic cancer pain.

To prevent opioid use disorder or opioid
overdose in Japan, universal precautions
for opioid use should be followed not only
for patients with chronic noncancer pain
but also for patients with cancer pain or
pain related to cancer treatment.

INTRODUCTION

Opioid analgesics are considered essential
treatment for moderate to severe cancer pain

[1, 2]. However, cancer pain remains under-
treated even in developed countries, highlight-
ing the need for early pain assessment and
treatment [3]. On the other hand, since the late
1990s, opioid analgesics have been widely pre-
scribed for noncancer pain [4]. As the number of
opioid prescriptions increased, misuse and
diversion became widespread, leading to an
increase in addiction and overdose [4, 5]. Opi-
oid dependence is now a global problem. The
‘‘Global Burden of Diseases, Injuries, and Risk
Factors Study’’ estimated that, in 2017, 40.5
million people had opioid dependence and
nearly 110,000 people died from opioid over-
dose [6]. The challenge for healthcare providers
is to recognize and prevent problematic use of
prescription opioids without restricting access
to patients in need (e.g., cancer pain patients)
[2, 7, 8].

A systematic review of studies conducted in
the US and other western countries involving
patients with chronic noncancer pain reported
widely varying opioid misuse rates ranging from
2.0 to 56.3%, even when the analysis was lim-
ited to high-quality studies. The integrated
average misuse rate was estimated to be between
21 and 29% [9]. The misuse rate of oral tra-
madol in the US, a Schedule IV opioid, as esti-
mated from the National Survey of Drug Use
and Health using self-reported questionnaires,
was 4–5% of total prescriptions, and that of
Schedule II opioids (morphine, oxycodone, and
hydrocodone) was 6–9% [10].

In Japan, opioid analgesics are strictly regu-
lated by the ‘Narcotics and Psychotropics Con-
trol Act’ [11]. Moreover, because Japanese
physicians have lower opioid prescribing prac-
tices for both acute and chronic noncancer pain
than US physicians [12, 13], Japan has not
experienced the dramatic increase in opioid
consumption documented in other countries
[14]. Many Japanese physicians thus consider
misuse or abuse of opioid analgesics in Japan to
be rare [15]. However, in view of increasingly
prolonged cancer survival which may lead to
long-term opioid therapy, surveillance is
required. As no investigation of aberrant pre-
scription opioid-taking behaviors has been
reported to date in Japan, the current situation
remains unknown.
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This internet survey study was conducted to
investigate potential problematic opioid use in
persons with chronic pain, including cancer-
related pain, who had been prescribed opioid
analgesics. Our aim was to gain an under-
standing of the prevalence of misuse, abuse,
diversion, and doctor shopping of prescription
opioid analgesics in Japan.

METHODS

Participants

To begin the recruitment process, an email
requesting participation in the survey was sent
to persons over the age of 20 years living in
Japan who were registered in the Rakuten
Insight Disease Panel as disease panel monitors
for the following conditions: Crohn’s disease,
ulcerative colitis, migraine, trigeminal neural-
gia, neuropathic pain, postherpetic neuralgia,
diabetic neuropathy, lumbago, herniated disc,
osteoporosis, gout, osteoarthritis, osteoarthritis
of the knee, fibromyalgia, rheumatoid arthritis,
and all types of cancer.

The commercial survey firm, Rakuten Insight
(Rakuten Insight Inc., Tokyo, Japan, https://
insight.rakuten.co.jp/en/), recruits registrants
from across Japan through a variety of sources
(e.g., credit cards, insurance, mobile services,
online advertising channels, online affiliates,
banner ads, e-commerce sites, etc.). Individuals
choose to register as a disease panel monitor.

All eligible disease panel monitors who had
registered to participate in any type of survey
received online informed consent about the
study; those who voluntarily provided consent
progressed to the screening survey. The screen-
ing survey identified subjects who met the fol-
lowing criteria: (1) persistent pain lasting longer
than 3 months; (2) regular attendance as an
outpatient at a medical institution because of
chronic pain; and (3) regularly prescribed an
opioid analgesic (oral or patch). Persons who
met all of these criteria progressed to the main
survey.

Study Outcomes

The primary outcome was the proportion of
participants in the analysis population with
opioid misuse. Secondary outcomes were the
proportion of participants in the analysis pop-
ulation with opioid abuse, diversion, and doctor
shopping. For subgroup analysis, participants
were divided into three groups: chronic cancer
pain, chronic post-cancer treatment pain, and
chronic noncancer pain.

Definitions

In this study, the definitions of misuse, abuse,
diversion and doctor shopping were those
reported in the literature [16–18]. Opioid mis-
use was defined as intentional noncompliance
with the dosage regimen instructions or use of
the opioid to relieve pain other than for pre-
scribed purposes. Abuse was defined as use of a
prescribed opioid for the purpose or motive of
achieving a desirable effect (e.g., to induce
sleep, to relieve anxiety or depression) other
than relieving pain, i.e., use of a prescribed
opioid for purposes for which it was not inten-
ded. Diversion was defined as having given a
prescribed opioid analgesic to another person
on at least one occasion. Doctor shopping was
defined as receiving prescriptions for opioid
analgesics at multiple medical institutions
except for the following reasons: application at
a different body site, geographical reasons, or
accidentally running out of the drug and
requiring an emergency prescription. These
definitions (and the survey questions used to
capture self-determined aberrant behaviors)
applied to the prescribed opioid anal-
gesic(s) that survey participants were currently
receiving to relieve pain (as identified in the
screening survey).

Internet Survey

Based on the abovementioned definitions, and
referring to existing opioid misuse surveys (e.g.,
Addiction Behaviors Checklist [19], Current
Opioid Misuse Measure [20]), survey questions
were developed by the authors to match the
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Japanese environment. Questions were devel-
oped in the Japanese language and the survey
was conducted in Japanese. Prior to distributing
the questionnaire to survey participants, an
informal pilot test was conducted involving six
volunteers within Shionogi.

The screening survey consisted of informed
consent and five questions: (1) ‘‘Do you have
pain lasting more than 3 months?’’; (2) ‘‘Are you
regularly prescribed medicine to treat your
pain?’’; (3) ‘‘What type of analgesics are you
prescribed? (Choice, multiple answers)’’; (4)
‘‘Which analgesics are you prescribed?’’ (Select
from product names including nonopioid
analgesics, multiple answers); and (5) ‘‘What is
the cause of your pain?’’ (Choose from cancer
pain, pain associated with cancer treatment,
chronic noncancer pain, unknown). Partici-
pants with an unknown pain history did not
progress beyond the screening survey.

The main survey consisted of 17 questions
that were designed to: identify prescription
opioid misuse, abuse, diversion, and doctor
shopping; capture background demographic
and clinical information about participants
(area of pain, causative disease in noncancer
pain, history of psychiatric disease diagnosis,
duration of opioid analgesia, drinking habits,
smoking habits, academic background); deter-
mine participants’ behavior with regard to
storage and disposal of leftover opioids; and
ascertain any medication guidance participants
may have received about their prescription
opioids.

Misuse of prescribed opioids was identified
by an affirmative response to at least one of two
survey items: (1) When using an opioid pain-
killer, I took action at my own discretion to
relieve pain. Some possible answers were: ‘‘I
took (applied) a larger dose than prescribed’’; ‘‘I
took (applied) the medicine more often than
prescribed’’; ‘‘I took (applied) the medicine ear-
lier than scheduled’’ (i.e., shortened the
administration interval); ‘‘I chewed the
tablet/capsule before swallowing’’; ‘‘I opened
the capsule or crushed the tablet to take the
medicine’’; ‘‘I warmed up the patch’’; ‘‘I applied
the patch in the mouth’’; ‘‘I snorted the drug’’; ‘‘I
injected the drug’’; and (2) ‘‘I used an opioid

analgesic to relieve pain other than for its pre-
scribed purpose (yes/no)’’.

Abuse of prescribed opioids was identified by
an affirmative response to one survey item:
‘‘I used an opioid analgesic for a purpose or
motive other than to relieve pain’’. Some
response options were: to sleep better; to relieve
anxiety; to relieve an irritable mood; to uplift
myself; to feel better; to relax; to get high.

Diversion of prescribed opioids was identi-
fied by the act of the survey participant trans-
ferring their prescribed opioid analgesic(s) to
another person.

Doctor shopping of prescribed opioids was
identified by the act of receiving opioid anal-
gesics from multiple institutions for reasons
other than reasonable necessity (pain in a dif-
ferent area, geographical inconvenience, acci-
dently running out of drug).

Sample Size

Since there are no data regarding the frequency
of misuse of opioid analgesics in Japanese
patients with chronic pain, the analysis was
conducted with reference to a report on tra-
madol misuse in the US from 2002 to 2017 [10].
Assuming a frequency of 8%, the required
number of subjects per group was 177 with a
confidence level for detection of 95% and a
margin of error of ± 4%. To account for
potential dropouts, it was planned to include
200 participants in each pain group.

Statistics

Descriptive statistics were used. Quantitative
data are summarized by mean and standard
deviation (SD) and qualitative data by number
(n) and frequency (%). 95% confidence intervals
(95% CI) for proportions of subjects in the
analysis target population reporting misuse,
abuse, diversion, or doctor shopping were cal-
culated using the Clopper–Pearson method.

A post hoc multivariate logistic regression
analysis was performed to identify risk factors
for aberrant prescription opioid-taking behavior
using candidate risk factors selected from pre-
vious studies [21–24] as explanatory variables,
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and misuse, abuse, diversion, and doctor shop-
ping as outcome variables. Explanatory vari-
ables (reference category) were age, sex (male/
female), diagnosis of psychiatric disorder (with/
without), pain site (head/non-head), causes of
pain (chronic cancer pain/chronic pain unre-
lated to cancer; chronic pain associated with
cancer treatment/chronic cancer pain unrelated
to cancer), opioid analgesic use (with/without
tramadol), alcohol use (habitual drinker/non-
drinker; opportunistic drinker/non-drinker),
smoking status (current smoker/non-smoker;
history of smoking/non-smoker), and academic
background (university or higher graduate/
school graduate). Odds ratios and 95% CIs were
calculated according to:

log
p

1� p

� �
¼ b0 þ b1v1 þ b2v2 þ � � � þ bivi;

where p is the probablity of ‘yes’ for outcome
(misuse, abuse, etc.); b0 the intercept; bi the
partial regression coefficient; and vi an
explanatory variable (age, continuous variable;
others, categorical variables).

Statistical analysis was performed using
BellCurve for Excel v.3.21 (Social Survey
Research Information).

ETHICAL CONSIDERATIONS

The study was approved by the institutional
Research Ethics Committee of Dokkyo Medical
University Hospital(R-37-18) and was registered
through the University Hospital Medical Infor-
mation Network (UMIN000041788). All
respondents provided voluntary consent to
participate in the survey.

RESULTS

Patient Characteristics

Screening Survey
The survey began on September 1, 2020, with
an invitation email delivered to 61,996 disease

panel monitors with the prespecified pain con-
ditions. The participant flow diagram is pre-
sented in Fig. 1. A total of 37,893 potential
participants from across Japan (Supplementary
Material) received the screening survey and
36,045 provided research consent, of whom
39.7% (n = 14,316) reported experiencing
chronic pain (lasting[3 months). More than
half this chronic pain group had been pre-
scribed analgesics (n = 7953, 55.6%), including
1043 subjects (13.1%) with a prescription for
opioid analgesics. Because the number of
potential participants with a primary prescrip-
tion of opioid analgesics for chronic noncancer
pain exceeded the 200 case target on the first
day, inclusion into the main survey was halted
for this group. On September 16, recruitment
forecasting indicated that additional registra-
tion of participants with cancer-related pain
could not be expected. The survey was thus
conducted with the inclusion of 259 partici-
pants (66.9%) with chronic noncancer pain, 61
participants (15.8%) with cancer pain, and 67
participants (17.3%) with cancer treatment-as-
sociated pain.

Main Survey
The 387 participants who progressed to the
main survey constituted the study analysis
population (Table 1). Participants had a mean
(SD) age of 55.4 (12.2) years, and 73.9% were
male. More than three-quarters of participants
(n = 300; 77.5%) had been prescribed opioids
for C 6 months. The most frequently prescribed
opioid analgesic was a tramadol/ac-
etaminophen combination (n = 201; 51.9%)
followed by tramadol immediate release
(n = 72; 18.6%), then transdermal formulations
of fentanyl (n = 45; 11.6%) and oxycodone
immediate release (n = 40; 10.3%). Psychiatric
diseases diagnosed or treated were mainly
insomnia (23.0%) and depression (21.7%); most
participants (60.5%) had never been diagnosed
with a mental health condition. Most partici-
pants were either current (31.3%) or previous
(43.2%) smokers and were regular (31.3%) or
occasional (28.9%) drinkers.
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Fig. 1 Participant flow diagram. The geographical location of disease panel monitors who received the invitation email to
participate in the survey is provided as Supplementary Material
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Table 1 Participant characteristics (n = 387)

Variable Chronic cancer
pain
(n = 61)

Chronic post-cancer
treatment pain
(n = 67)

Chronic
noncancer pain
(n = 259)

Total
(n = 387)

Mean (SD) age, years 53.0 (12.3) 50.3 (14.9) 57.3 (10.8) 55.4 (12.2)

Gender: Male, n (%) 41 (67.2%) 52 (77.6%) 193 (74.5%) 286 (73.9%)

Duration of opioid analgesic

prescription, n (%)

\ 1 month 5 (8.2%) 1 (1.5%) 6 (2.3%) 15 (3.9%)

1–3 months 4 (6.6%) 9 (13.4%) 12 (4.6%) 25 (6.5%)

3–6 months 8 (13.1%) 12 (17.9%) 21 (8.1%) 41 (10.6%)

6 months–1 year 17 (27.9%) 12 (17.9%) 29 (11.2%) 58 (15.0%)

1–3 years 16 (26.2%) 14 (20.9%) 73 (28.2%) 103 (26.6%)

C 3 years 7 (11.5%) 17 (25.4%) 115 (44.4%) 139 (35.9%)

Unknown 1 (1.6%) 1 (1.5%) 3 (1.2%) 6 (1.6%)

Prescribed opioid analgesics, n (%)a

Tramadol/acetaminophen

combination

4 (6.6%) 19 (28.4%) 178 (68.7%) 201 (51.9%)

Tramadol 12 (19.7%) 19 (28.4%) 41 (15.8%) 72 (18.6%)

Tramadol (ER) 5 (8.2%) 3 (4.5%) 23 (8.9%) 31 (8.0%)

Codeine 3 (4.9%) 1 (1.5%) 3 (1.2%) 7 (1.8%)

Morphine 2 (3.3%) 5 (7.5%) 4 (1.5%) 11 (2.8%)

Morphine (ER) 4 (6.6%) 4 (6.0%) 2 (0.8%) 10 (2.6%)

Oxycodone 27 (44.3%) 10 (14.9%) 3 (1.2%) 40 (10.3%)

Oxycodone (ER) 18 (29.5%) 8 (11.9%) 3 (1.2%) 29 (7.5%)

Hydromorphone 7 (11.5%) 0 1 (0.4%) 8 (2.1%)

Hydromorphone (ER) 7 (11.5%) 4 (6.0%) 1 (0.4%) 12 (3.1%)

Tapentadol (ER) 2 (3.3%) 1 (1.5%) 0 3 (0.8%)

Methadone 1 (1.6%) 3 (4.5%) 4 (1.5%) 8 (2.1%)

Buprenorphine (TD) 0 (0.0%) 2 (3.0%) 4 (1.5%) 6 (1.6%)

Fentanyl (sublingual, buccal) 5 (8.2%) 0 0 5 (1.3%)

Fentanyl (TD) 14 (23.0%) 13 (19.4%) 18 (6.9%) 45 (11.6%)

Psychiatric disease diagnosisb

Depression 5 (8.2%) 25 (37.3%) 54 (20.8%) 84 (21.7%)

Anxiety 10 (16.4%) 16 (23.9%) 31 (12.0%) 57 (14.7%)

Insomnia 8 (13.1%) 17 (25.4%) 64 (24.7%) 89 (23.0%)
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Outcomes

Outcomes according to chronic pain type are
summarized in Table 2. The proportion of par-
ticipants reporting opioid misuse (primary out-
come) was 45.5% (95% CI: 40.4–50.6). With
regard to secondary outcomes, 24.5% (95% CI:
20.3–29.2) of participants reported opioid
abuse, 15.0% (95% CI: 11.6–19.0) reported
diversion, and 10.6% (95% CI: 7.7–14.1) repor-
ted doctor shopping. Misuse was more common
in participants with chronic post-cancer treat-
ment pain (64.2%) or chronic cancer pain
(57.4%) than in those with chronic noncancer
pain (37.8%). Abuse was more than twice as
common in participants with chronic post-
cancer treatment pain (52.2%) than in those
with chronic cancer pain (26.2%) or chronic
noncancer pain (17.0%). Participants with
chronic post-cancer treatment pain also repor-
ted higher rates of diversion (37.3%) and doctor

shopping (32.8%) than those with chronic
cancer pain (21.3% and 16.4%, respectively) or
chronic noncancer pain (7.7% and 3.5%,
respectively).

In participants who reported misuse of pre-
scribed opioids (n = 176; 45.5%), common
methods were intentionally changing the dose
(18.4%) or dosing frequency (22.5%) for oral
opioids and changing the number of patches
(30.0%) or dosing frequency (24.0%) for trans-
dermal opioids. Nearly a quarter of participants
(23.0%) reported using oral/transdermal opioids
for pain relief other than the prescribing
physician’s intended purpose (Table 3). In par-
ticipants who reported behaviors consistent
with abuse of prescribed opioids (n = 95;
24.5%), the most common motives to use pre-
scribed opioids for reasons other than pain relief
were to relieve anxiety (12.7%) or to enable a
better night’s sleep (11.1%) (Table 4).

Table 1 continued

Variable Chronic cancer
pain
(n = 61)

Chronic post-cancer
treatment pain
(n = 67)

Chronic
noncancer pain
(n = 259)

Total
(n = 387)

Adjustment disorder 4 (6.6%) 7 (10.4%) 9 (3.5%) 20 (5.2%)

Alcoholism 3 (4.9%) 11 (16.4%) 5 (1.9%) 19 (4.9%)

Developmental disorder

(ADHD, ASD)

0 5 (7.5%) 3 (1.2%) 8 (2.1%)

None 45 (73.8%) 26 (38.8%) 163 (62.9%) 234 (60.5%)

Smoking

Current 17 (27.9%) 32 (47.8%) 72 (27.8%) 121 (31.3%)

Previous 31 (50.8%) 21 (31.3%) 115 (44.4%) 167 (43.2%)

Never 13 (21.3%) 14 (20.9%) 72 (27.8%) 99 (25.6%)

Drinking

Regular 16 (26.2%) 24 (35.8%) 81 (31.3%) 121 (31.3%)

Occasional 13 (21.3%) 28 (41.8%) 71 (27.4%) 112 (28.9%)

Never 32 (52.5%) 15 (22.4%) 107 (41.3%) 154 (39.8%)

ADHD Attention deficit hyperactivity disorder, ASD autism spectrum disorder, ER extended release, SD standard deviation,
TD transdermal
aParticipants may have been prescribed more than one opioid analgesic
bParticipants may have been diagnosed with more than one psychiatric disorder
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More than a third of participants reported
keeping their leftover opioids (n = 147; 38.0%),
most commonly for possible future use (71.4%)
(Table 5).

Most participants were aware of the need to
adhere to the dose and dosing frequency of
their opioid medications (61.2%), but less than
one-third were aware of or able to recall being
advised not to drive (31.8%) or not to give the
drug to other persons including friends or
family (29.7%). More than one in five partici-
pants (22.0%) could not recall receiving guid-
ance or could not remember any of the
guidance received about their opioid medica-
tion. About 16–17% of participants (one in six)
could recall having received guidance about
returning unused portions of the drug to the
hospital/pharmacy, about not using multiple
medical institutions to acquire the drug, and
about keeping the drug out of the reach of
children (Table 6).

A subgroup analysis of misuse, abuse, diver-
sion, and doctor shopping outcomes was

performed according to psychiatric disease
diagnosis, cigarette smoking history, alcohol
drinking history, leftover medication storage,
and duration of opioid therapy (Table 7). Misuse
was common in participants with psychiatric
disease diagnoses, especially adjustment disor-
der (85.0%) and alcoholism (100.0%), and was
more prevalent among current smokers
(63.6%), those who kept leftover medication
(61.9%), and those with opioid exposure of 3–-
6 months (63.4%) or 6 months to 1 year
(63.8%). Abuse was associated most strongly
with a diagnosis of adjustment disorder (75.0%)
or alcoholism (84.2%), current smoking
(40.5%), and leftover medication storage
(40.8%). Diversion was associated most strongly
with a diagnosis of adjustment disorder (65.0%)
or alcoholism (73.7%). The strongest associa-
tions with doctor shopping were a diagnosis of
adjustment disorder (50.0%) and alcoholism
(52.6%).

A comparison of the rates of aberrant pre-
scription opioid-taking behaviors is shown in

Table 2 Misuse, abuse, diversion, and doctor shopping of currently prescribed opioid analgesic(s) according to type of
chronic pain

Category Chronic cancer
pain (n = 61)

Chronic post-cancer
treatment (n = 67)

Chronic noncancer
pain (n = 259)

Total (n = 387)

Misusea n (%) 35 (57.4) 43 (64.2) 98 (37.8) 176 (45.5)

95% CI (44.0–70.0) (51.5–75.6) (31.9–44.1) (40.4–50.6)

Abuseb n (%) 16 (26.2) 35 (52.2) 44 (17.0) 95 (24.5)

95% CI (15.7–39.2) (39.6–64.6) (12.6–22.1) (20.3–29.2)

Diversionc n (%) 13 (21.3) 25 (37.3) 20 (7.7) 58 (15.0)

95% CI (11.7–33.8) (25.8–50.0) (4.7–11.7) (11.6–19.0)

Doctor shoppingd n (%) 10 (16.4) 22 (32.8) 9 (3.5) 41 (10.6)

95% CI (8.1–28.1) (21.8–45.5) (1.6–6.5) (7.7–14.1)

Note. Participants may have reported more than one type of aberrant behavior
aMisuse was defined as intentional noncompliance with the dosage regimen instructions or use of the opioid to relieve pain
for nonprescribed purposes
bAbuse was defined as use of the prescribed opioid for the purpose or motive of achieving an desirable effect (e.g., to induce
sleep, to relieve anxiety or depression) other than pain relief; i.e., use of a prescribed opioid for purposes for which it was not
intended
cDiversion was defined as having given any prescribed opioid analgesic to another person on at least one occasion
dDoctor shopping was defined as receiving prescriptions for opioid analgesics at multiple medical institutions, except for the
following reasons: application at a different body site, geographical reasons, or accidentally running out of the drug and
requiring an emergency prescription
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Table 8 by opioid. Comparatively lower rates of
misuse (ranging from 35.5 to 41.7%) and abuse
(14.4% to 32.3%) were reported with tramadol
formulations. Higher rates of misuse and abuse
were reported with fentanyl (misuse:
75.0–80.0%; abuse: 40.0–59.1%); morphine
extended-release (misuse: 90.0%; abuse: 70.0%);
methadone (misuse: 87.5%; abuse: 87.5%);
hydromorphone extended-release (misuse:
75.0%; abuse: 58.3%); and oxycodone (misuse:
62.5–69.0%; abuse: 37.5–44.8%) formulations.
For commonly prescribed opioids (prescribed
to C 10 survey participants), misuse rates were
higher than abuse rates which, in turn, were
higher than diversion and doctor shopping
rates. For example, misuse of fentanyl

transdermal formulations was reported by
75.0% of respondents compared with 59.1% for
abuse, 50.0% for diversion and 36.4% for doctor
shopping.

Table 4 Reasons for abuse (n = 95)

Reason n (%)

To relieve anxiety 49 (12.7%)

To sleep better 43 (11.1%)

To relieve irritable mood 29 (7.5%)

To make me feel better 22 (5.7%)

To relax 22 (5.7%)

To uplift myself 13 (3.4%)

To be high 1 (0.3%)

Note. Participants may have provided more than one
answer

Table 5 Disposal of leftover opioids and reasons for
storage

Outcome n (%)

Disposal of leftover opioids (n = 387)

Keep it 147 (38.0%)

No leftover 124 (32.0%)

Requested reduced prescription 116 (30.0%)

Disposed of it 26 (6.7%)

Returned to a medical institution 16 (4.1%)

Requested no further prescriptions 1 (0.3%)

Reason for storage (n = 147)

Because I might use it 105 (71.4%)

Just in case 67 (45.6%)

To give to family or friends 16 (10.9%)

To sell 1 (0.7%)

No reason 2 (1.4%)

Reserved for emergency use 1 (0.7%)

Note. Participants may have provided more than one
answer

Table 3 Reasons for misuse (n = 176)

Reason n (%)

Oral

Intentionally changed the

administration interval

82 (22.5%)

Intentionally changed the dose 67 (18.4%)

Chewed 19 (5.2%)

Decapsulated, crushed 18 (4.9%)

Injected 13 (3.6%)

Snorted 7 (1.9%)

Patch

Intentionally changed the number

of patches administered together

15 (30.0%)

Intentional changed the

administration interval

12 (24.0%)

Warmed patch 8 (16.0%)

Inhaled 8 (16.0%)

Applied in the mouth 6 (12.0%)

Injected 4 (8.0%)

Oral/patch

Use for unprescribed pain 89 (23.0%)

Note. Participants may have provided more than one
answer
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Multivariate Regression Analysis

Multivariate regression analysis of candidate
risk factors for misuse, abuse, diversion, and
doctor shopping outcomes is shown in Table 9.
Younger age and a diagnosis of psychiatric dis-
ease were significantly associated with all cate-
gories of aberrant prescription opioid-taking
behaviors. ORs (95% CI) for misuse, abuse,
diversion and doctor shopping were 0.96
(0.94–0.98), 0.94 (0.91–0.97), 0.93 (0.89–0.96)
and 0.93 (0.89–0.97), respectively, for increas-
ing age; and were 1.72 (1.04–2.84), 2.50
(1.34–4.67), 5.15 (2.09–12.69) and 4.29
(1.29–14.26), respectively, for the presence of a
psychiatric disease. Male sex was significantly
associated with misuse (OR = 1.81, 95% CI:
1.02–3.20) and doctor shopping (OR = 4.20,
95% CI: 1.05–16.81). Chronic pain related to
cancer treatment was significantly associated
with abuse (OR = 2.53, 95% CI: 1.16–5.51),
diversion (OR = 2.55, 95% CI: 1.01–6.46) and
doctor shopping (OR = 5.47, 95% CI:
1.73–17.32). Use of tramadol was significantly
inversely associated with misuse (OR = 0.38,
95% CI: 0.20–0.72), abuse (OR = 0.28, 95% CI:
0.14–0.58), and doctor shopping (OR = 0.26,
95% CI: 0.09–0.77). Habitual alcohol drinking
was significantly associated with abuse (OR =

3.44, 95% CI: 1.61–7.38) and diversion (OR =
10.01, 95% CI: 3.21–31.23). Current smoking
was significantly associated with misuse (OR =
2.90, 95% CI: 1.52–5.56). Academic back-
ground and pain site were not significantly
associated with any categories of aberrant pre-
scription opioid-taking behaviors. Chronic
post-cancer treatment pain was a higher risk
than chronic noncancer pain in abuse, diver-
sion, and doctor shopping models.

DISCUSSION

This study was conducted in Japan, where opi-
oid consumption is lower than in Western
countries, there has not been any flood of illic-
itly manufactured opioids in our society for
medical or nonmedical use, and where opioids
are not favored as a drug of abuse. Nevertheless,
the possibility of risky behaviors with regard to
prescription opioids was unknown. To our
knowledge, this is the first survey to investigate
aberrant prescription opioid-taking behaviors in
Japan. In an initial screening survey, 7953 of
14,316 potential participants with chronic pain
reported receiving regular analgesic prescrip-
tions, of whom 13.1% (n = 1043) were pre-
scribed opioid analgesics, most commonly
tramadol. This is consistent with current opioid
prescribing patterns in Japan [25]. In the main
survey, misuse was identified in 45.5%, abuse in
24.5%, diversion in 15.0%, and doctor shop-
ping in 10.6% of survey respondents. These
findings are specific to Japan and of consider-
able interest given the general perception by
Japanese physicians that aberrant prescription
opioid-taking behavior is rare [15].

In Japan, strong opioid analgesics are pre-
scribed mainly to cancer patients [26]. The
Japan Society of Pain Clinicians guidelines also
state that several opioid analgesics can be used
to treat chronic noncancer pain (with the
exception of psychogenic pain), although not as
first-line therapy [26]. Low opioid consumption
in Japan is attributable to regulations, cultural
barriers, and negative perceptions that discour-
age patients from consuming opioids and
physicians from prescribing them [27]. In
addition, illegal drug use is not as widespread in

Table 6 Medication guidance received from doctors and
pharmacists

Guidance n (%)

Adhere to dosage 237 (61.2%)

Do not drive 123 (31.8%)

Do not transfer to others,

including family and friends

115 (29.7%)

None 85 (22.0%)

Return leftover medicine to a medical

institution or pharmacy

65 (16.8%)

Keep out of the reach of children 64 (16.5%)

Do not get the medication

from multiple medical institutions

63 (16.3%)

Note. Participants may have provided more than one
answer
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Japan as in other countries, according to a 2015
nationwide survey which found that only 0.1%
of general population respondents had reported
use of an illegal drug in the previous 12 months
[28].

Worldwide, opioid use disorder (OUD) is
associated with a high disease burden. The
Global Burden of Disease Study 2017 estimated
that, in North America, OUD accounts for more
than 4 million healthy years of life lost due to
disability and premature death [29]. Although
Japan has largely avoided the dramatic surge in
opioid consumption and related adverse out-
comes witnessed in other countries [30], the
relatively high prevalence of misuse and abuse
reported by survey participants, at 45.5% and
24.5%, respectively, suggests a need for greater
awareness among medical professionals to
detect inappropriate opioid use early and pre-
vent OUD. In contrast to other countries which
have established harm reduction strategies for
OUD, treatment of OUD has not been approved
in Japan, making it difficult to provide opioid
maintenance treatment, and detoxification is
available only at some psychiatric institutions.
As such, prevention of OUD is a priority.

We found that more potent opioids, such as
oxycodone, fentanyl, hydromorphone, and
morphine, were misused and abused more
commonly than tramadol. We also found that
aberrant opioid use behaviors were more com-
mon in participants with chronic post-cancer
treatment pain and chronic cancer pain than in
those with chronic noncancer pain. As previous
studies have shown that at least one in five
cancer patients may be at risk of OUD [31], the
American Society of Clinical Oncology recom-
mends multi-step universal precautions for
cancer survivors, including risk stratification,
prescription decisions, risk minimization,
monitoring, and response to aberrant behaviors
to minimize abuse, addiction, and opioid-re-
lated deaths [32]. This is especially true in the
early palliative care setting where longer sur-
vival may increase the potential for risky
behaviors associated with chronic opioid expo-
sure [33]. Physicians should work to reduce
misuse and abuse when prescribing opioid
analgesics in any patient population, including

cancer patients, and stay vigilant for any signs
of aberrant opioid-taking behaviors.

This survey revealed that about one in five
participants did not remember the medication
guidance received about their prescription opi-
oids or were unable to recall having received
such guidance. More than a third of respon-
dents (38.0%) admitted to having kept their
leftover opioids, mainly for possible future use.
Leftover medication storage behavior was asso-
ciated with increased misuse (61.9% vs. 35.4%)
and abuse (40.8% vs. 14.6%) compared with
appropriate disposal of leftover drugs. These
insights highlight that pharmacists play an
important role in providing medication guid-
ance and in confirming that patients under-
stand the advice.

The post hoc multivariate logistic regression
analysis identified younger age, a diagnosis of
psychiatric disease, male sex, cancer treatment-
related pain, opioids other than tramadol,
habitual drinking, and current smoking as risk
factors for one or more categories of aberrant
prescription opioid-taking behaviors. In partic-
ular, younger age and a diagnosis of psychiatric
disease were significantly associated with all
categories of inappropriate use. Mood and
anxiety disorders are also known to have a
positive risk association with opioid abuse and
dependence [21]. In general agreement with our
results, a systematic review and meta-analysis of
43 studies ([ 30 million subjects) reported that
younger age (\ 40 years), male sex, a mental
health diagnosis, and current or previous sub-
stance use were risk factors associated with the
development of opioid misuse [22]. In our
study, current smoking was a significant risk
factor for opioid misuse, consistent with a study
which found that a higher proportion of people
with versus without opioid misuse behavior
were current smokers (64.6% vs. 25.7%) [23].
Although no significant association was found
between academic background and aberrant
prescription opioid-taking behaviors in our
survey population, college attendance was
identified as a negative risk factor for prescrip-
tion opioid misuse in an analysis of National
Survey on Drug Use and Health data in the US
[24].
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Table 9 Regression analysis of candidate risk factors for type of aberrant prescription opioid-taking behavior

Candidate risk factors Reference
category

b

Estimate
Standard
error

Odds ratio (95%
CI)

p value *p < 0.05
**p < 0.01

Misuse (n = 176)

Intercept 1.1401 0.7598 0.1335

Age -0.0420 0.0120 0.96 (0.94–0.98) \ 0.001 **

Sex Male/female 0.5926 0.2905 1.81 (1.02–3.20) 0.0414 *

Psychiatric disease

diagnosisa
With/without 0.5398 0.2569 1.72 (1.04–2.84) 0.0356 *

Pain site Head/non-head 0.0939 0.4493 1.10 (0.46–2.65) 0.8345

Causes of pain Chronic cancer

pain/chronic

noncancer pain

0.3082 0.3834 1.36 (0.64–2.89) 0.4215

Chronic post-

cancer treatment

pain/chronic

noncancer pain

0.4652 0.3405 1.59 (0.82–3.10) 0.1719

Opioid analgesics With/without

tramadol

-0.9552 0.3214 0.38 (0.20–0.72) 0.0030 **

Drinking alcohol Habitual drinker/

non-drinker

0.5184 0.2983 1.68 (0.94–3.01) 0.0822

Opportunistic

drinker/non-

drinker

0.1381 0.2884 1.15 (0.65–2.02) 0.6320

Smoking Current smoking/

non-smoker

1.0655 0.3315 2.90 (1.52–5.56) 0.0013 **

History of

smoking/non-

smoker

0.5742 0.3140 1.78 (0.96–3.29) 0.0675

Academic background University

graduateb or

higher/not

0.3093 0.2361 1.36 (0.86–2.16) 0.1902

Abuse (n = 95)

Intercept 0.8596 0.9267 0.3536

Age -0.0603 0.0147 0.94 (0.91–0.97) \ 0.001 **

Sex Male/female 0.5554 0.3820 1.74 (0.82–3.68) 0.1460

Psychiatric disease

diagnosisa
With/without 0.9177 0.3184 2.50 (1.34–4.67) 0.0039 **
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Table 9 continued

Candidate risk factors Reference
category

b

Estimate
Standard
error

Odds ratio (95%
CI)

p value *p < 0.05
**p < 0.01

Pain site Head/non-head 0.6464 0.4783 1.91 (0.75–4.87) 0.1766

Causes of pain Chronic cancer

pain/chronic

noncancer pain

-0.2729 0.4854 0.76 (0.29–1.97) 0.5740

Chronic post-

cancer treatment

pain/chronic

noncancer pain

0.9274 0.3975 2.53 (1.16–5.51) 0.0197 *

Opioid analgesics With/without

tramadol

-1.2691 0.3734 0.28 (0.14–0.58) \ 0.001 **

Drinking alcohol Habitual drinker/

non-drinker

1.2362 0.3888 3.44 (1.61–7.38) 0.0015 **

Opportunistic

drinker/non-

drinker

0.1179 0.3972 1.13 (0.52–2.45) 0.7666

Smoking Current smoking/

non-smoker

0.5187 0.4376 1.68 (0.71–3.96) 0.2359

History of

smoking/non-

smoker

0.2296 0.4281 1.26 (0.54–2.91) 0.5918

Academic background University

graduateb or

higher/not

0.5493 0.3073 1.73 (0.95–3.16) 0.0739

Diversion (n = 58)

Intercept 0.0991 1.1741 0.9327

Age -0.0753 0.0184 0.93 (0.89–0.96) \ 0.001 **

Sex Male/female 0.1798 0.4835 1.20 (0.46–3.09) 0.7100

Psychiatric disease

diagnosisa
With/without 1.6384 0.4604 5.15 (2.09–12.69) \ 0.001 **

Pain site Head/non-head 0.6294 0.5153 1.88 (0.68–5.15) 0.2220
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Table 9 continued

Candidate risk factors Reference
category

b

Estimate
Standard
error

Odds ratio (95%
CI)

p value *p < 0.05
**p < 0.01

Causes of pain Chronic cancer

pain/chronic

noncancer pain

0.8860 0.5878 2.43 (0.77–7.68) 0.1318

Chronic post-

cancer treatment

pain/chronic

noncancer pain

0.9370 0.4742 2.55 (1.01–6.46) 0.0481 *

Opioid analgesics With/without

tramadol

-0.7699 0.4439 0.46 (0.19–1.11) 0.0829

Drinking alcohol Habitual drinker/

non-drinker

2.3035 0.5805 10.01 (3.21–31.23) \ 0.001 **

Opportunistic

drinker/non-

drinker

0.3974 0.5845 1.49 (0.47–4.68) 0.4966

Smoking Current smoking/

non-smoker

-0.2117 0.6164 0.81 (0.24–2.71) 0.7312

History of

smoking/non-

smoker

0.0487 0.5797 1.05 (0.34–3.27) 0.9331

Academic background University

graduateb or

higher/not

-0.1294 0.4031 0.88 (0.40–1.94) 0.7482

Doctor shopping (n = 41)

Intercept -1.7886 1.5453 0.2471

Age -0.0772 0.0218 0.93 (0.89–0.97) \ 0.001 **

Sex Male/female 1.4358 0.7074 4.20 (1.05–16.81) 0.0424 *

Psychiatric disease

diagnosisa
With/without 1.4560 0.6131 4.29 (1.29–14.26) 0.0176 *

Pain site Head/non-head -0.4707 0.6349 0.62 (0.18–2.17) 0.4585

Causes of pain Chronic cancer

pain/chronic

noncancer pain

1.1756 0.6684 3.24 (0.87–12.01) 0.0786

Chronic post-

cancer treatment

pain/chronic

noncancer pain

1.6991 0.5882 5.47 (1.73–17.32) 0.0039 **
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This survey study has several limitations.
Since individuals self-select to register with
Rakuten Insight and to participate in surveys, a
degree of bias cannot be ruled out. Survey
methodology tends to result in a higher pro-
portion of participants in relatively good
health, who may not be truly representative of
the target population. The requirement for
internet access to register with Rakuten Insight
and to complete online surveys may have pre-
cluded the participation of older persons with
chronic pain, although the mean age of the
cohort was around 55 years. Self-reporting by
disease panel monitors of a doctor’s diagnosis
and the inherent heterogeneity of pain types are
recognized as further limitations of the Rakuten
Insight ‘patient’ database. Moreover, the num-
bers of disease panel monitors with a specific
pain condition was not proportionate to the
prevalence of the pain condition in Japan, also
introducing bias. Due to slow recruitment of
participants with cancer pain or cancer

treatment-related pain, group sizes failed to
reach the calculated quota, impacting on the
strength of subgroup analyses according to pain
type. Other limitations relate to the survey
itself. Since definitions of aberrant prescription
opioid-taking behaviors are not universal, and
environments can differ markedly between
countries, our results apply specifically to Japan
and within the context of the definitions pro-
vided for misuse, abuse, diversion, and doctor
shopping outcomes. Although survey questions
were developed to the pattern of validated
questionnaires, there was no formal evaluation
of validity and reliability and only minimal
pilot testing; as such, it is possible that partici-
pants may have misunderstood certain ques-
tions or failed to consider their responses
carefully. This is the first survey of inappropriate
use of opioid analgesics in Japan and, while
results were similar to those from other coun-
tries, it cannot be said to have sufficient crite-
rion validity. Due to the online nature of the

Table 9 continued

Candidate risk factors Reference
category

b Estimate Standard error Odds ratio (95% CI) p value *p < 0.05
**p < 0.01

Opioid analgesics With/without

tramadol

-1.3461 0.5506 0.26 (0.09–0.77) 0.0145 *

Drinking alcohol Habitual drinker/

non-drinker

0.9375 0.6680 2.55 (0.69–9.46) 0.1605

Opportunistic

drinker/non-

drinker

-0.7451 0.7716 0.47 (0.10–2.15) 0.3342

Smoking Current smoking/

non-smoker

1.7655 0.9352 5.84 (0.93–36.54) 0.0591

History of

smoking/non-

smoker

0.6264 0.9672 1.87 (0.28–12.46) 0.5172

Academic background University

graduateb or

higher/not

0.4476 0.4969 1.56 (0.59–4.14) 0.3677

CI confidence interval
aIncludes insomnia, depression, anxiety, adjustment disorder, alcoholism, and developmental disorder
bIncudes Junior College, Colleges of Technology
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survey, participants’ responses could not be
verified while maintaining anonymity. With
regard to the results, we acknowledge that the
subgroup analysis of misuse, abuse, diversion,
and doctor shopping outcomes according to
baseline characteristics was weakened by the
lack of control for confounders; nevertheless,
the apparent association between aberrant pre-
scription opioid-taking behaviors and the pres-
ence of adjustment disorder or alcoholism
merits future investigation. Cancer-related pain
has a concern in terms of reliability, since the
target number of cases was not achieved. Also,
in the regression analysis, the lack of multiple
adjustment may have led to alpha errors.

CONCLUSIONS

Despite its limitations, our study has value since
its provides first evidence of the existence of
aberrant prescription opioid-taking behaviors in
Japan. A clear message to emerge from the study
findings is that universal precautions should
always be taken when prescribing opioid anal-
gesics, not only for patients with chronic non-
cancer pain but also for patients with cancer
pain or pain related to cancer treatment.
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