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Abstract

Introduction: The aim of this study was to investigate trends in the prevalence of potentially
inappropriate opioid prescribing (PIOP) and identify potential risk factors among Korean
noncancer patients.

Methods: We conducted a cross-sectional study of annual national patient sample data from
the Korean Health Insurance Review and Assessment Service (HIRA-NPS) for the period
2012-2018. Noncancer patients who were prescribed non-injectable opioid analgesics (NIOAs])
at least once were included. The proportion of patients with at least one PIOP in terms of
concurrent use of benzodiazepines or gabapentinoids, substance use disorder, treatment
duration, and dosage was evaluated. Multivariable logistic regression was performed to
identify the risk factors associated with PIOP.

Results: Of the 9,772,503 noncancer patients, 1,583,444 (16.2%) were prescribed NIOAs at
least once. Among them, 15.7% were exposed to PIOP, and the prevalence was much higher
(31.6%) in the elderly group (age: =65years). The prevalence of PIOP increased 1.1-fold over
7years (14.8-16.8%) among the total NIOA users and was more pronounced in non-tramadol
NIOA users (a 1.5-fold increase, from 13.2% to 19.4%). Multivariable logistic regression
indicated that older age, beneficiaries of medical aid or national meritorious service, exposure
to polypharmacy, psychological disorder, chronic pain indication, and concomitant sedative
use were independently associated with higher odds of PIOP.

Discussion and Conclusion: We found that the prevalence of PIOP was 15.7% among Korean
noncancer patients, and it increased over the 7-year study period. This increasing trend is
alarming because it was more drastic with non-tramadol NIOAs compared with that with
tramadol. Several patient-level risk factors associated with PIOP would be useful in targeted
management strategies for the safe use of opioids.

Plain Language Summary

Potentially inappropriate opioid prescribing and related risk factors among noncancer
patients prescribed non-injectable opioids in Korea

In Korea, the prevalence of non-injectable opioid analgesic (NIOA) use in noncancer patients
steadily increased from 15.3% in 2012 to 17.1% in 2018.

Also, the prevalence of potentially inappropriate opioid prescribing (PIOP) increased from
14.8% in 2012 to 16.8% in 2018.

Thefollowing factorswere associated withamarkedlyincreased risk of PIOP: age, beneficiaries
of medical aid or national meritorious service, polypharmacy, psychological disorder, chronic
pain, and concomitant medications.
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Introduction

The opioid-related problem is one of the world-
wide public health crises.! Over the last 10years,
particularly in the United States, various commit-
ted efforts for fighting the opioid crisis have cul-
minated in a substantial decrease in the overall
national opioid dispensing from 2012 to 2020.2
However, opioid-related overdose and mortality
continued to remain prevalent and unabated.
From 1999 to 2019, nearly 247,000 people died
in the United States from overdoses involving
prescription opioids.? In addition, the death rate
involving synthetic opioids has increased more
sharply than that involving natural and semi-syn-
thetic opioids.*

Opioid use in Korea is known to be lower than
that in other countries;> however, the trend in
Korea is also increasing.%’ A recently published
study found a significant rise in the opioid pre-
scribing rate (347.5/1000persons in 2009 to
531.3/1000 persons in 2019) by investigating the
11-year trend of outpatient opioid prescription
nationally, in total and then sorted by potency
and formulation.” Previous studies on opioid
analgesics in Korea have mostly focused on
chronic opioid use, adverse events, and the evalu-
ation of the outcomes associated with specific
opioid ingredients or specific diseases.’-13

Several studies have reported that the risk of opi-
oid-related harm is highly associated with
instances of inappropriate use such as long-term
use in patients, use of high doses, a specific drug
combination of opioids, or use in patients with
mental health disorders, especially substance use
disorder.1417 Furthermore, the risk of opioid-
induced respiratory depression or overdose was
higher in opioid users with bipolar disorder/schiz-
ophrenia [adjusted odds ratio (aOR): 1.95; 95%
confidence interval (CI): 1.43-2.67], high-dose
opioid use (100 morphine equivalent dose/day,
aOR: 4.96; 95% CI: 3.24-7.61), or benzodiaze-
pine use (aOR: 1.49; 95% CI: 1.22-1.83).15
Mental health and substance use disorder, opioid
use experience, and the use of specific drug com-
binations have been reported as risk factors for
opioid misuse.!819

Considering these known risk factors for negative
outcomes of inappropriate opioid analgesic use,
the prescription guidelines of the Centers for
Disease Control and Prevention and other insti-
tutions recommend that clinicians should evalu-
ate factors such as a history of a substance use
disorder, higher dose, and concurrent benzodiaz-
epine use. In addition, to prevent greater than
needed quantities of prescription, the initial pre-
scription duration of opioids is recommended to
be less than 7 days.2%:2! The criteria for opioid use
per the drug utilization system of Medicaid or in
opioid stewardship strategies include screening
for dose, concurrent medications, and prescrip-
tion duration.?? In Korea, health insurance limits
the duration for which opioid analgesics can be
prescribed. However, the official recommenda-
tions for opioid prescribing are limited because
clinical guidelines for opioid use in noncancer
patients have not been published.

To the best of our knowledge, currently, no study
has evaluated potentially inappropriate opioid
prescribing (PIOP) by applying multifaceted cri-
teria and associated risk factors in Korea.
Therefore, based on the previous literature, we
sought to investigate a 7-year trend (2012—-2018)
in the prevalence of opioid use and PIOP and
identify risk factors associated with PIOP among
noncancer patients.

Methods

Database and population

In this cross-sectional study, noncancer patients
who were prescribed non-injectable opioid anal-
gesics (NIOAs) approved for pain control in
Korea (ATC code: N02A, R0O5DA04) were iden-
tified from the annual national patient sample
data of the Health Insurance Review and
Assessment Services (HIRA-NPS) for the period
2012-2018. HIRA receives and evaluates claims
from all medical institutions in Korea; thus, its
databases include information on healthcare utili-
zation, medication prescription, and basic demo-
graphic characteristics of 98% of the Korean
population, including both inpatients and
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outpatients. HIRA-NPS possesses information
on 3% of Korean patients, which is extracted
using a stratified randomized sampling method.
Cancer patients were identified using the follow-
ing International Classification of Diseases 10th
(ICD-10) codes and excluded: C00-C97, D00
D09, D32-D33, and D37-D48. The study was
approved by the institutional review board of
Yeungnam University (IRB: YU 2019-01-001).

Variables

To evaluate the trend of opioid analgesic pre-
scription patterns, the annual prevalence of opi-
oid analgesic use and PIOP in noncancer patients
was evaluated as follows.

The annual prevalence of opioid analgesic use =
The number of noncancer patients using NIOAs
The number of noncancer patients

The annual prevalence of PIOP =
The number of noncancer patients with PIOP
Ther number of noncancer patients using NIOAs

Based on a review of previous studies, we defined
the well-known risk factors of opioid-related harm
as PIOP, as follows: (1) chronic use, yearly NIOA
use duration of =90days; (2) concurrent benzo-
diazepine or gabapentinoid use for more than
7 days; (3) a diagnosis of substance use disorder;
and (4) daily dose, use of a daily morphine equiv-
alent dose of >100.15-17:23:24 For identification of
chronic use, we allowed a certain gap period
between NIOA prescriptions. Discontinuation of
opioid use was defined as the existence of a long
treatment gap between the last date of the prior
prescription and the start date of the following
prescription; this treatment gap should have been
longer than the greater value among 1.5 times the
days’ supply of the prior prescription and 30 days.
Subsequently, we calculated the duration of
NIOA use using the opioid prescription before
discontinuation. Furthermore, the prescription
frequency and duration, number of ingredients,
daily morphine equivalent dose, chronic pain
indication, and number of prescribers of NIOAs
per patient were identified to evaluate opioid use
patterns. In reference to previous studies and the
ICD-10 disease code, chronic pain indications
were captured using the ICD-10 codes in the opi-
oid prescription as follows: back and neck pain
(M40, M41, M42, M43, M45, M46, M47, M48,
M49, M54, M50, M51, M53, M54), arthritis

and joint pain (M code excluding other chronic
pain indication), neuropathic pain (G501, G500,
G521, G54, G570, G571, M792, B022, G530),
and other pain (R52, F454, M797, M796, G43,
G44, R51, R52). When patients had two or more
categories of chronic pain indications, the most
frequent diagnosis was selected as the chronic
pain indication.?>

Analysis

When identifying polypharmacy and the type of
concurrent medication, only the medications that
overlapped with NIOAs for more than 7days
were considered so as to exclude temporary com-
binations. In Korea, tramadol use is not as lim-
ited as that of other opioid analgesics. Therefore,
a subgroup analysis was performed for patients
who used tramadol alone and those who used
non-tramadol NIOAs. Furthermore, trends in the
prevalence of opioid use according to age group
(<45 years, 45-64 years, and =65 years), sex, and
insurance type were evaluated.

Regarding descriptive statistics, the chi-square
and z tests were used for nominal and numerical
data, respectively. To explore the risk factors for
PIOP, multivariable logistic regression analysis
was performed with the following independent
variables: age, sex, insurance type, comorbid dis-
eases excluding substance use disorder based on
ICD-10 codes, main indications for opioid anal-
gesic use based on ICD-10 codes, concurrent
medications excluding gabapentinoids or benzo-
diazepines, and the number of NIOA prescribers.
The Cochran—Armitage trend test was used to
evaluate trends in opioid analgesic prescription
patterns. This test evaluates the trend for binomi-
nal proportions against the ordinal explanatory
variable with % categories.?® Data management
and statistical analyses were performed using SAS
version 9.4 (SAS Institute, Inc. Cary, NC, USA).

Results

Study population

The characteristics of the study population are
summarized in Table 1. From January 1, 2012, to
December 31, 2018, 1,583,444 (16.2%) individ-
uals, from among a total of 9,772,503 patients,
were prescribed NIOAs at least once. Among
them, 248,524 (15.7%) were identified as having
been exposed to PIOP. Overall, the number of
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Table 1. Baseline characteristics of noncancer patients prescribed non-injectable opioid analgesics during 2012-2018.

Variable Number of patients (%) p value
Total Potentially inappropriate  Potentially inappropriate
opioid prescribing (YES) opioid prescribing (NO)
(N=1,583,444) (N=248,524) (N=1,334,920)
N (%) N (%) N (%)
Age, years <.0001
<20 69,756 (4.4) 752 (0.3) 69,004 (5.2)
20~45 460,638 (29.1) 23,866 (9.6) 436,772 (32.7)
45~65 643,660 (40.7) 94,569 (38.1) 549,091 (41.1)
=65 409,390 (25.9) 129,337 (52.0) 280,053 (21.0)
Sex, male 731,279 (46.2) 92,750 (37.3) 638,529 (47.8) <.0001
Insurance <.0001
National health insurance 1,499,592 (94.7) 215,418 (86.7) 1,284,174 (96.2)
Medical aid or NMS 83,852 (5.3) 33,106 (13.3) 50,746 (3.8)
Co-morbid condition
Mood disorder 139,790 (8.8) 64,447 (25.9) 75,343 (5.6) <.0001
Anxiety 166,206 (10.5) 73,049 (29.4) 93,157 (7.0) <.0001
Substance use disorder 5976 (0.4) 5976 (2.4) 0(0.0) <.0001
Other mental illness 191,336 (12.1) 78,058 (31.4) 113,278 (8.5) <.0001
Chronic pulmonary disease 218,082 (13.8) 51,611 (20.8) 166,471 (12.5) <.0001
Liver failure 2079 (0.1) 596 (0.2 1483 (0.1) <.0001
Renal failure 9760 (0.6) 2945 (1.2) 6815 (0.5) <.0001
Charlson comorbidity score <.0001
<1 1,232,914 (77.9) 137,700 (55.4) 1,095,214 (82.0)
2-3 278,445 (17.6) 80,384 (32.3) 198,061 (14.8)
=4 72,085 (4.6) 30,440 (12.3) 41,645 (3.1)
Concomitant medications
Gabapentinoids 70,587 (4.5) 70,587 (28.4) 0(0.0) <.0001
Benzodiazepines 127,946 (8.1) 127,946 (51.5) 0(0.0) <.0001
Antidepressants 88,576 (5.6) 62,464 (25.1) 26,112 (2.0) <.0001
Antipsychotics 15,657 (1.0) 12,718 (5.1) 2939 (0.2 <.0001
Anticonvulsants 13,734 (0.9) 8753 (3.5) 4981 (0.4) <.0001

[continued)
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Table 1. (continued)

Variable Number of patients (%) p value
Total Potentially inappropriate  Potentially inappropriate
opioid prescribing (YES) opioid prescribing (NO)
(N=1,583,444) (N=248,524) (N=1,334,920)
N (%) N (%) N (%)
Other analgesics 643,986 (40.7) 181,836 (73.2) 462,150 (34.6) <.0001
Other anxiolytics 15,363 (1.0) 9465 (3.8) 5898 (0.4) <.0001
Other hypnotics 29,720 (1.9) 21,506 (8.7) 8214 (0.6) <.0001
Muscle relaxants 343,927 (21.7) 102,779 (41.4) 241,148 (18.1) <.0001

NMS, national meritorious service.

patients with NIOA prescriptions were the high-
est (40.7%) among patients aged 45-65 years.
However, those aged =65 years were more likely
to use opioids inappropriately compared with the
other age groups. Furthermore, the potentially
inappropriate opioid users were mostly female
(62.7%); they were also more likely to have mood
disorders, anxiety, or other mental illnesses.
Regarding concomitant medications, nonopioid
analgesics were the most common, followed by
benzodiazepines and muscle relaxants. Among
the NIOAs studied, tramadol was the most fre-
quently used medication during the study period,
accounting for 88.5% of the total use. The results
of patients who used non-tramadol NIOAs and
tramadol alone are shown in the Supplemental
Table 1.

Patterns of opioid use

Table 2 presents the opioid use patterns. The
prevalence of PIOP over the 7-year study period
was 15.7%. Most of the PIOP were due to the
concomitant use of benzodiazepines or gabapen-
tinoids with opioids (72.6%) and chronic opioid
use (47.3%). However, opioid use in patients
with substance abuse (2.4%) and high daily doses
of opioids (0.2%) accounted for relatively small
portions of PIOP.

The most common indication for opioid use in all
patients was arthritis and joint pain (44.2%), fol-
lowed by back and neck pain (20.0%). Compared
with appropriate opioid users, potentially inap-
propriate opioid users were more likely to have

chronic pain indications. The latter were also
more likely to have several prescribers and use the
drugs for a longer duration compared with appro-
priate opioid users (1.9 prescribers versus 1.2 pre-
scribers and 132.8days oversus 14.0days,
respectively). The most prescribed NIOA was
tramadol (94.2%), followed by codeine (7.2%)
and buprenorphine (2.4%). Among potentially
inappropriate opioid users, 6.4%, 3.4%, and
3.5% filled buprenorphine, fentanyl, and oxyco-
done prescriptions, respectively, whereas the cor-
responding percentages among appropriate
opioid users were only 1.7%, 0.8%, and 0.7%.
The results of patients who used non-tramadol
NIOAs and tramadol alone are shown in
Supplemental Table 2.

Trend

Figure 1 shows the prevalence of NIOA use and
potentially inappropriate prescription according
to patient characteristics for the 7-year study
period. The prevalence of NIOA use in noncan-
cer patients steadily increased from 15.3% in
2012 to 17.1% in 2018, a 1.1-fold increase (p
value <0.001). The prevalence of PIOP also
increased from 14.8% to 16.8% (p value <0.001).
Of note, the elderly group (age: =65years)
showed no change in the rate of opioid use but
showed a significant (p value <0.001) increase in
the prevalence of PIOP. Patients who were bene-
ficiaries of medical aid or national meritorious
service (NMS) showed an increasing trend in the
prevalence of NIOA use. Notably, the prevalence
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Table 2. Patterns of non-injectable opioid analgesic use in noncancer patients.

Variable Total Potentially Potentially inappropriate  p Value
inappropriate opioid opioid prescribing (NO)
prescribing (YES)

(N=1,583,444) (N=248,524) (N=1,334,920)
Chronic pain indications, N (%) <.0001
None 391,666 (24.7) 12,751 (5.1) 378,915 (28.4)
Back and neck 316,585 (20.0) 74,018 (29.8) 242,567 (18.2)
Arthritis and joint pain 700,132 (44.2) 124,081 (49.9) 576,051 (43.2)
Neuropathic pain 36,138 (2.3) 15,153 (6.1) 20,985 (1.6)
Other pain 138,923 (8.8) 22,521 (9.1) 116,402 (8.7)

Number of prescribers, Mean =SD 1.25 = 0.59 1.9 1.1 1.2 +0.6 <.0001

Number of opioids, Mean = SD 1.07 = 0.3 1.2 0.5 1.1+0.2 <.0001

Duration of opioids, days, Mean =SD 32.7 = 68.1 132.8 £ 124.7 14.0 = 20.1 <.0001

Daily MME, Mean =SD 7.8 +5.6 9.0+9.2 7.5 4.7 <.0001

Ingredients, N (%]

Buprenorphine 38,780 (2.4) 15,900 (6.4) 22,880 (1.7) <.0001

Codeine 113,589 (7.2) 19,249 (7.7) 94,340 (7.1) <.0001

Dihydrocodeine 1551 (0.1) 333(0.1) 1218 (0.1) <.0001

Fentanyl 18,788 (1.2 8507 (3.4) 10,281 (0.8) <.0001

Hydrocodone 2,993 (0.2) 1093 (0.4) 1900 (0.1) <.0001

Hydromorphone 6952 (0.4) 2907 (1.2) 4045 (0.3) <.0001

Morphine 1492 (0.1) 713 (0.3) 779 (0.1) <.0001

Oxycodone 18,298 (1.2) 8804 (3.5) 9494 (0.7) <.0001

Pentazocine 56 (0.0) 17 (0.0) 39 (0.0 0.003

Tramadol 1,492,054 (94.2) 240,800 (96.9) 1,251,254 (93.7) <.0001

Tapentadol 1959 (0.1) 840 (0.3) 1119 (0.1) <.0001
Inappropriate opioid prescription, N (%] 248,524 (15.7)

Chronic use 117,581 (7.4) 117,581 (47.3)

High daily MME 423(0.0) 423(0.2)

Concurrent use of BZD or GABA 180,412 (11.4) 180,412 (72.6)

Substance use disorder 5976 (0.4) 5976 (2.4)

BZD, benzodiazepines; GABA, gabapentinoids; MME, morphine milligram equivalents.
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Figure 1. Trends for prescription and potentially inappropriate prescribing of non-injectable opioid analgesics
in noncancer patients. The p values for the Cochran-Armitage trend test were less than 0.0001 except for the
following: (a) overall opioid use, all NIOA users: =65years (p value=0.22) and (b) potentially inappropriate
opioid prescription, only tramadol: =6é5years (p value=0.07).

NIOA, non-injectable opioid analgesics; NMS, national meritorious service.
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Table 3. Risk factors of potentially inappropriate opioid prescribing in noncancer patients.

Variable ALLNIOAs NIOAs excluding tramadol Tramadol only
(N=1,583,444) (N=182,290) (N=1,401,154)
aoR (95% Cl) aOR (95% Cl) aOR (95% Cl)

Age

<45 Ref (1.00) Ref (1.00) Ref (1.00)

45~65 1.58 (1.55-1.61) 1.42 (1.35-1.50) 1.59 (1.56-1.62)

=65 212 (2.08-2.16) 1.48 (1.40-1.56) 2.16 (2.12-2.20)
Sex, Male Ref Ref Ref

Female 1.04 (1.03-1.06) 0.87 (0.84-0.90) 1.06 (1.05-1.08)
Insurance

National health insurance Ref Ref Ref

Medical aid or NMS 1.59 (1.56-1.62) 1.69 (1.61-1.78) 1.55 (1.52-1.59)
Co-morbid condition

Mood disorder 1.34 (1.31-1.36) 1.46 (1.39-1.53) 1.33 (1.30-1.35)

Anxiety 2.28 (2.24-2.31) 2.40 (2.31-2.50) 2.26 (2.23-2.30)

Other mental illness 1.52 (1.50-1.54) 1.42 (1.37-1.48) 1.55 (1.52-1.57)

Chronic pulmonary disease 0.86 (0.84-0.87) 0.93 (0.89-0.97) 0.87 (0.85-0.88)

Liver failure 1.15 (1.01-1.31) 1.68 (1.29-2.18) 1.06 (0.91-1.24)

Renal failure 0.88 (0.83-0.94) 0.88 (0.78-1.00) 0.90 (0.84-0.96)
Charlson comorbidity score

< Ref Ref Ref

2-3 0.92 (0.91-0.93) 0.94 (0.90-0.97) 0.92 (0.91-0.94)

=/ 0.83 (0.81-0.85) 0.93 (0.88-0.98) 0.82 (0.80-0.84)
Concomitant medication

Antidepressants 2.60 (2.55-2.65) 2.60 (2.48-2.73) 2.61 (2.56-2.647)

Antipsychotics 2.01 (1.92-2.11) 1.57 (1.43-1.73) 2.24 (2.12-2.37)

Anticonvulsants 1.51 (1.45-1.58) 1.33 (1.20-1.48) 1.57 (1.49-1.65)

Other analgesics 1.08 (1.06-1.09) 1.28 (1.22-1.35) 1.09 (1.08-1.11)

Other anxiolytics 1.17 (1.12-1.21) 1.31 (1.18-1.46) 1.15 (1.10-1.21)

Other hypnotics 1.88 (1.82-1.94) 1.94 (1.81-2.08) 1.85 (1.79-1.92)

Muscle relaxants 0.96 (0.95-0.97) 1.02 (0.98-1.06) 0.93 (0.92-0.95)

(continued)
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Table 3. (continued)

Variable ALLNIOAs NIOAs excluding tramadol Tramadol only
(N=1,583,444) (N=182,290) (N=1,401,154)
aOR (95% Cl) aOR (95% Cl) aOR (95% Cl)

Polypharmacy

~4 Ref Ref Ref

5~9 7.19 (7.08-7.30) 5.42 (5.13-5.72) 7.55 (7.43-7.68)

=10 18.50 (18.13-18.87)  14.09 (13.24-14.98)  19.51 (19.09-19.94)
Chronic pain indications

None Ref Ref Ref

Back and neck 3.41 (3.33-3.49) 3.05 (2.89-3.22) 3.20 (3.12-3.29)

Arthritis and joint pain 2.33 (2.28-2.38) 1.79 (1.70-1.87) 2.24 (2.18-2.29)

Neuropathic pain 12.43 (12.01-12.85)  14.92 (13.64-16.31)  11.76 (11.33-12.19)

Other pain 2.95 (2.87-3.03) 2.00 (1.88-2.12) 3.00 (2.91-3.09)
Number of NIOA ingredients

1 Ref Ref

2~3 1.22 (1.19-1.24) 1.23 (1.18-1.29]

= 2.75 (2.47-3.06) 2.79 (2.13-3.65)
Number of prescribers

1 Ref Ref Ref

=72 1.41 (1.40-1.43) 1.53 (1.46-1.61) 1.41 (1.39-1.43)

aOR, adjusted odds ratio; Cl, confidence interval; NIOA, non-injectable opioid analgesics; NMS, national meritorious service.

of PIOP was very high and steadily increased
(36.7-42.0%) in this group.

The increasing trend was more pronounced for
non-tramadol NIOAs. The overall prevalence of
non-tramadol NIOA use and their potentially
inappropriate prescription increased 1.4- and
1.5-fold, respectively. In contrast, the prevalence
of tramadol use and its potentially inappropriate
prescription only increased by 1.1-fold over the
7-year study period. Unlike the results obtained
for all NIOAs considered in the study, the elderly
age group (age: =65years) showed an increasing
trend in non-tramadol NIOA use but showed a
decreasing trend in tramadol use.

Risk factors of PIOP

Table 3 shows the differential risk factor profiles
of potentially inappropriate opioid prescriptions
with 95% ClIs. Elderly patients (aOR: 2.12; 95%
CI: 2.08-2.16), beneficiaries of medical aid or
NMS (aOR: 1.59; 95% CI: 1.56-1.62), polyphar-
macy (aOR: 18.50; 95% CI: 18.13-18.87 for =10
concurrent medications), and mental disorders
including mood disorders (aOR: 1.34; 95% CI:
1.31-1.36), anxiety (aOR: 2.28; 95% CI: 1.31-
1.36), and other mental illness (aOR: 1.52; 95%
CI: 1.50-1.54) markedly increased the risk of
PIOP. A similar trend was observed for the medi-
cations used to treat these mental conditions.
Patients with chronic pain indications were more
likely to be prescribed opioids inappropriately
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than those without these indications. Of note,
patients with neuropathic pain were at a signifi-
cantly higher risk of PIOP (aOR: 12.43; 95% CI:
12.01-12.85). The numbers of NIOA ingredients
and prescribers were also associated with a higher
risk of PIOP. An analysis of non-tramadol NIOAs
showed results similar to those obtained for all the
NIOAs considered. Although age was significantly
associated with PIOP, the difference in the
magnitude of ORs was not evident between the
age groups 45-65years (aOR: 1.42; 95%
CI: 1.55-1.61) and =65years (aOR: 1.48; 95%
CI: 1.40-1.56).

Discussion

In this study, we comprehensively assessed the
long-term prevalence of opioid use and PIOP in
noncancer patients in Korea. Opioid misuse,
overdose, and disorder continue to be global pub-
lic health crises. Compared with the prevalence of
opioid use in other countries, especially North
American countries, the prevalence in Korea is
relatively low.27-28 Because of the low prevalence,
thus far, there was no urgent need to investigate
medical opioid consumption and the subsequent
risk of misuse in Korea. However, we noted the
continuously increasing prevalence of NIOA use
in noncancer patients. A recently published study
by Cho ez al. confirmed that overall opioid outpa-
tient prescription rates have risen over the past
11years. This recent study provided consistent
evidence of the alarming opioid use in South
Korea but did not consider a more specific inves-
tigation for PIOP, which is more closely linked to
opioid-related harm.” When the current situation
and problems related to opioid use are identified,
preventive measures can be proactively consid-
ered. This study, which focuses specifically on
inappropriate opioid use in noncancer patients,
has additionally identified the risk factors associ-
ated with inappropriate opioid prescribing.

Our results suggest that the overall prevalence of
NIOA use between 2012 and 2018 was 16.2%.
Despite the relatively low prevalence of NIOA
use, we found an upward trend over this 7-year
period in noncancer patients. Our results also
showed that the major reason for NIOA use in
noncancer patients was physical pain, such as
back and neck pain, arthritis, and joint pain.
These results are consistent with recent trends in
the acceptance of opioid use for the management

of chronic physical pain.?30 These trends raise
concern about the possibility of chronic opioid
use in patients with physical pain. Unlike cancer
or postoperative pain, chronic back or arthritis
pain often persists for years, which could result in
long-term opioid use and increase the risk of opi-
oid dependence and disorder.3!:32 Furthermore,
there is a lack of evidence regarding the benefits
of long-term opioid treatment for chronic physi-
cal pain. Previous studies revealed that chronic
users of opioids for noncancer pain still show per-
sistently high levels of pain, a poor quality of life,
and significant safety concerns.33-34

In a previous study based on data for 2003-2013,
Kim ez al.b reported a marked increase in trama-
dol consumption (relative change: +67.3%). In
contrast, our results based on relatively recent
data (2012-2018) showed an increase of only
1.1-fold over 7years in the number of tramadol
users, which implies that the increasing trend has
almost reached its peak. However, unlike the
number of tramadol users, the number of non-
tramadol NIOA users increased steeply, by 1.5-
fold, during the same period. Another notable
trend was the decline in tramadol use in the
elderly group (age= 65years), while an increase
was observed in the use of non-tramadol NIOAs.
In addition, we observed a marked increase in
potentially inappropriate prescription of non-
tramadol NIOAs in this population. This is a con-
cern, as it has been reported that elderly patients
are more vulnerable to nonfatal and fatal respira-
tory events with opioids.3>

Notably, the findings in our study suggest that
chronic pain is highly associated with an increased
risk of PIOP. In particular, an elevated risk was
found in patients with neuropathy. A systematic
review and meta-analysis recognized that a higher
risk of opioid misuse was associated with neuro-
pathic pain than with other chronic pain condi-
tions.3¢ Despite our results being consistent with
those of prior studies, the associated ORs in our
study were extraordinarily high. However, caution
is advised when interpreting this finding, because
our definition of PIOP included concurrent use of
gabapentinoids, which are among the first-line
agents used for the management of neuropathic
pain. Nevertheless, combining gabapentinoids with
opioids is a critical problem, which might increase
the abuse potential of opioids and potentially cause
life-threatening interactions. A previous study
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reported a significantly higher risk of death from an
opioid overdose associated with concomitant use of
gabapentinoids and opioids.2*

Polypharmacy is one of the factors most associ-
ated with PIOP. Several studies conducted in
Korea have demonstrated that polypharmacy is
highly associated with inappropriate medication
use and drug-drug interactions.3”-38 Regarding
polypharmacy, the risk analyses showed a ten-
dency toward increased risks with significantly
higher ORs associated with PIOP in users of more
than 5 or 10 medications. However, we could not
rule out the possibility of reverse causation, that
is, polypharmacy due to PIOP. Patients using
opioid analgesics are more likely to take multiple
drugs, because opioid users tend to have multi-
morbid health conditions.? In addition, the ‘pre-
scribing cascade’ of opioids may have contributed
to an increase in the number of prescribed medi-
cines.%0 Patients with PIOP may require addi-
tional medications because of the side effects of
opioids, such as nausea, dizziness, and
constipation.

Psychological disorders, especially depression,
are closely linked to opioid misuse or disorder.
Previous studies reported that depressed patients
not only initiated opioid therapy more often than
non-depressed patients but also were twice as
likely to transition to long-term use even at lower
intensity levels of pain.4!-43 Furthermore, the risk
of opioid use disorder in patients with psychologi-
cal disorders was twice as high as that in those
without psychological disorders.** Consistent
with prior studies, our study demonstrated that
patients with mood disorders or anxiety were
more likely to be prescribed opioids inappropri-
ately. In addition, beneficiaries of medical aid and
NMS were one of the contributing factors that
increased the risk of PIOP. Our study results were
consistent with those of other studies showing a
higher prevalence of opioid misuse and disorder
in uninsured and low-income adults.?® Because
pain management requires comprehensive and
multidisciplinary care, alternative pain relief
options remain out of reach for patients who need
medical aid. This suggests that financial disad-
vantage could be associated with PIOP.

This study has some limitations. First, because of
the nature of the claims database, we could not
consider some well-known sociodemographic risk

factors of inappropriate opioid prescribing, such
as smoking behavior and alcohol consumption,
which may increase the likelihood of inappropri-
ate opioid use. Furthermore, we could not iden-
tify individuals’ pain intensity, which could be a
possible confounder by mediating the selection
and duration of analgesics prescribed. Second,
because patients’ records could only be checked
for up to a year, the prevalence of chronic opioid
use may have been underestimated in patients
who started opioids in the latter half of the year.
Third, because this study had a cross-sectional
design, we could not determine causal inferences
or temporal relationships. Therefore, we cannot
exclude the potential for reverse causality. Fourth,
the effects of neuropathic pain and anxiety disor-
der on PIOP could have been overestimated
because of our definition of PIOP. Because
gabapentinoids are the first-line agents for the
management of neuropathic pain and benzodiaz-
epines are widely used for treating anxiety disor-
ders, patients with neuropathic pain or anxiety
disorder are more likely to have used such medi-
cations. For instance, an abnormally high risk of
neuropathic pain for PIOP may result from this
issue (aOR: 12.43; 95% CI: 12.01-12.85).

Conclusion

In Korea, although the insurable doses of opioids
and days of supply are limited for noncancer pain,
the prevalence of NIOA use is continuously
increasing, as is the proportion of PIOP among
NIOA wusers. This trend was consistent and
steeper even after the exclusion of tramadol use.
We also identified several important risk factors
associated with PIOP, such as older age, medical
aid or NMS beneficiaries, presence of psychologi-
cal disorders, polypharmacy, and chronic pain
indications. To safely use opioids, healthcare pro-
viders should be aware of the potential risk factors
of PIOP and avoid them if possible. Considering
the high vulnerability of the elderly or medical aid
beneficiaries and the high proportion of PIOP in
these subgroups, strategies such as targeting these
populations to evaluate the need for opioids and
future health outcomes of opioid treatment could
be safe ways to manage the appropriate use of
opioids.
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