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OBJECTIVES: Opioids are prescribed to treat moderate to severe pain. We investigated recent trends in opioid (morphine,
oxycodone, fentanyl, and hydromorphone) prescriptions using data from the Korean National Health Insurance Service-Na-
tional Sample Cohort between 2002 and 2015.

METHODS: The morphine milligram equivalent (MME) was calculated to standardize the relative potency of opioids. The
number (cases) or amount (MME) of annual opioid prescriptions per 10,000 registrants was computed to analyze trends in opi-
oid prescriptions after age standardization. Joinpoint regression analysis was conducted to calculate the annual percentage change
and average annual percentage change (AAPC).

RESULTS: The number (cases) of prescriptions per 10,000 registrants increased from 0.07 in 2002 to 41.23 in 2015 (AAPC,
76.0%; 95% confidence interval [CI], 61.6 to 91.7). The MME per 10,000 registrants increased from 15.06 in 2002 to 40,727.80
in 2015 (AAPC, 103.0%; 95% CI, 78.2 to 131.3). The highest AAPC of prescriptions and MME per 10,000 registrants were ob-
served in the elderly (60-69 years) and in patients treated at general hospitals. Fentanyl prescriptions increased most rapidly
among the 4 opioids.

CONCLUSIONS: Consumption of opioids greatly increased in Korea over the 14-year study period.
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INTRODUCTION

The International Association for the Study of Pain defines pain
as an unpleasant sensory or emotional experience associated with
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actual or potential tissue damage or described in terms of such
damage [1]. Pain, also known as the fifth vital sign, has a signifi-
cant impact on patients’ prognoses and quality of life [2]. Accord-
ing to a systematic review in 2016 [3], approximately 30-50% of
cancer patients experienced moderate to severe pain, and the pro-
portion of patients with pain increased in those with more ad-
vanced disease. Another study found that the prevalence of mod-
erate to severe pain among all cancer patients was more than 80%,
and approximately 60% of patients felt that their pain was ade-
quately managed [4]. The prevalence of chronic non-cancer pain
varies by country, with the United States reporting 30% and Euro-
pean countries 19% [5,6].

According to the 3-step analgesic ladder to relieve cancer pain
proposed by the World Health Organization (WHO), opioids are
very important drugs for the treatment of moderate to severe pain
[7]. Recent pain management guidelines recommend that doctors
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In addition, the annual trends in opioid prescriptions were inves-
tigated in subgroups defined by age, type of medical institution,
and opioid type. Medical institutions were categorized into (1)
general hospitals (or medical institutions with more than 100 beds
and several specialized departments as designated by law); (2)
hospitals (medical institutions with 30 to 99 beds); and (3) clinics
(medical institutions with fewer than 30 beds).

Statistical analysis

The annual number (or amount) of opioids per 10,000 regis-
trants was calculated by dividing the total number (or amount) of
opioid prescriptions in a year by the number of registered people
at the beginning of the study year and multiplying by 10,000. To
account for the changing age structure of the data, we applied age-
standardization in each year to the standard population, which
was the 2002 Korean population structure. Furthermore, joinpoint
regression analysis was performed to detect significant changes
[15]. The overall trend from 2002 to 2015 was calculated as the
average annual percentage change (AAPC). When the trend changed
significantly, trends in shorter time segments were calculated as
the annual percentage change (APC). The APC and AAPC were
presented with 95% confidence intervals (Cls). All p-values were
2-tailed, and statistical significance was set at p-value <0.05. The
statistical package SAS Enterprise Guide version 7.1 (SAS Insti-
tute Inc., Cary, NC, USA), R Studio version 3.3.3 (RStudio Inc.,
Boston, MA, USA), and Joinpoint Regression Program version
4.7.0.0 (National Cancer Institute, Bethesda, MD, USA) were
used to perform the analyses in this study.

Ethics statement

The Institutional Review Board of Chungbuk National Univer-
sity Hospital approved this study (CBNUH-2019-12-034) and
waived the requirement of informed consent from study partici-
pants due to anonymity of the data obtained from the NHIS data-
base. All research procedures followed the 1964 Declaration of
Helsinki and were conducted in accordance with the relevant
guidelines and regulations.

RESULTS

Baseline characteristics of the study population

Table 1 shows the baseline characteristics of the study popula-
tion. The median age of subjects increased from 40.0 years in 2002
to 47.0 years in 2015. During the study period, the number of in-
dividuals newly prescribed opioids increased over time from 3 to
941 individuals. In particular, the number of new opioid users
abruptly increased from 58 to 247 between 2008 and 2009.

Trends in opioid prescriptions

Table 2 presents the age-standardized annual opioid prescrip-
tion number (cases) per 10,000 registrants. The number of cases
per 10,000 registrants increased from 0.07 (0.03 in male and 0.10
in female) in 2002 to 41.23 (40.96 in male and 41.15 in female) in
2015. The number of cases per 10,000 registrants tended to in-
crease continuously in the elderly. Table 3 demonstrates the age-
standardized amount of annual opioid prescriptions as MME per
10,000 registrants. The overall MME per 10,000 registrants in-
creased from 15.06 (0.85 in male and 28.89 in female) in 2002 to

Table 2. The age-standardized number of annual opioid prescriptions as cases per 10,000 registrants during 2002-2015

Variables 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Prescriptions 007 004 022 032 018 064 133 715 999 11.05 1601 2681 3078 41.23
Sex
Male 003 003 019 019 016 063 116 547 954 1398 1897 2652 3236 40.96
Female 010 006 025 043 019 065 153 889 1031 797 1269 2690 2854 41.15
Age (yr)
20-29 000 000 003 000 000 000 002 000 000 056 075 054 083 083
30-39 004 003 003 003 004 003 007 022 027 060 066 128 173 381
40-49 000 000 006 000 003 014 009 047 076 145 229 385 508 6.8
50-59 003 000 005 003 0.00 028 156 1.80 208 221 420 459 724
60-69 000 000 003 014 006 012 051 192 366 329 568 904 946 11.52
>70 0.00 0.01 0.02 0.12 0.05 0.14 0.36 298 3.50 3.07 442 7.90 9.09 11.25
Medical institution type
General hospital 000 000 001 001 003 000 004 318 748 880 1237 2253 2518 3475
Hospital 001 003 005 004 001 010 018 1.01 073 103 187 197 259 3.05
Clinic 006 000 015 026 014 052 110 292 175 125 177 227 285 342
Opioid type
Fentanyl 000 000 001 005 001 010 095 431 413 413 495 770 826 1051
Oxycodone 004 002 010 021 014 025 025 235 528 555 866 1460 1678 24.82
Hydromorphone 000 000 000 000 000 000 000 040 035 123 210 424 512 506
Morphine 003 001 010 005 003 027 013 009 021 014 031 027 062 083
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(61.6,91.7)* (78.2,131.3)%
Male 79.3 2002- 106.4 2011- 30.7 Male 121.2 2002- 198.4 2010- 36.9
(53.6,109.4)* 2011 (79.3,137.6)* 2015 (-19.7,112.9) (80.5,171.00* 2010 (136.0,277.2)* 2015 (-15.3,121.4)
Female 69.7 NA NA NA NA Female 94.5 NA NA NA NA
(55.5,85.2)* (66.7, 126.8)*

Figure 1. The age-standardized APC and AAPC of opioid prescrip-
tions as cases per 10.000 registrants during 2002-2015 by sex.
AAPC, average annual percentage change; APC, annual percentage
change; Cl, confidence interval; NA, not applicable. *p<0.05.

40,727.80 (45,263.38 in male and 35,603.54 in female) in 2015.
Similar to the results presented in Table 2, increasing trends were
observed in all subgroups.

Joinpoint regression analysis for trends in opioid
prescriptions

Figure 1 demonstrates the trends in the age-standardized amount
of annual opioid prescription as number (cases) per 10,000 regis-
trants from the joinpoint analysis. The AAPC of the cases per
10,000 registrants in total, in male, and in female was 76.0% (95%
CIL, 61.6 t0 91.7), 79.3% (95% CI, 53.6 to 109.4), and 69.7% (95%
CI, 55.5 to 85.2), respectively. In males, a single joinpoint was esti-
mated in 2011. The APCs were significant (106.4%; 95% CI, 79.3
to 137.6) between 2002 and 2011, but not between 2011 and 2015.

Figure 2 presents the age-standardized trends in the amount of
annual opioid prescriptions as the MME per 10,000 registrants.
The overall trends represented as AAPC were 103.0% (95% CI,
78.2 to 131.3), 121.2% (95% CI, 80.5 to 171.0), and 94.5% (95%
CI, 66.7 to 126.8) in total, in males, and in females, respectively.
Similar to the results from Figure 1, a joinpoint was identified only
for males in 2010. The APCs (95% Cls) were significant (198.4%;
95% CI, 136.0 to 277.2) between 2002 and 2010, but not between
2010 and 2015.

Figure 2. The age-standardized APC and AAPC of opioid prescrip-
tions as milligram morphine equivalent per 10.000 registrants dur-
ing 2002-2015 by sex. AAPC, average annual percentage change;
APC, annual percentage change; Cl, confidence interval; NA, not
applicable. *p<0.05.

Further joinpoint regression analyses were performed by age
group, medical institution, and opioid type (Supplementary Ma-
terials 1-4). Based on the annual number (cases) of opioid pre-
scription per 10,000 registrants, the age groups of 30-39 years,
60-69 years, and 70-79 years had a single joinpoint in 2006, 2005,
and 2004, respectively. By opioid type, fentanyl had a joinpoint in
2008, while hydromorphone had 2 joinpoints in 2007 and 2010.
In terms of the annual amount (MME) of opioid prescription per
10,000 registrants, the age groups of 60-69 years and >70 years
had a single joinpoint in 2005 and 2004, respectively. By opioid
type, fentanyl had a joinpoint in 2005, while hydromorphone had
2 joinpoints, in 2007 and 2010.

DISCUSSION

The number and amount of annual opioid prescriptions in Ko-
rea increased over the 14-year study period. The highest AAPCs
were observed in the elderly population, patients in general hos-
pitals, and patients receiving potent opioids such as fentanyl and
hydromorphone.

The use of morphine is indicated for cancer pain treatment ac-
cording to the WHO [16,17]. Morphine consumption has not in-
creased in several countries since 2000, while increased use of
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other opioids, such as fentanyl and oxycodone, has been reported
in many countries [18-22]. Although the quantity of morphine
prescriptions has not increased greatly, the number of morphine
prescriptions gradually increased in this study. Another Korean
study also reported that chronic opioid use had increased since
2002 [23]. That study demonstrated that chronic use of strong
opioids was positively associated with 5-year mortality, while weak
opioid use was inversely related to mortality in Korea [23]. Although
opioids are appropriately indicated for pain control for cancer pa-
tients, they should be used with caution.

Several factors appear to contribute to the increasing trends in
overall prescriptions of opioids. First, the number of elderly pa-
tients increased. Age is closely associated with increased opioid
use [24]. Studies from European countries between 2000 and 2010
reported that the utilization of strong opioids was highest among
patients aged 66-80 years [21,25]. A study from Malaysia showed
that opioid prescriptions increased with patient age (11% in the
40s, 19% in the 50s, and 47.28% in the 60-80s) [25]. Elderly peo-
ple consume more opioids due to pain from multiple comorbidi-
ties. Second, the prevalence of diseases that cause pain, such as
cancer and musculoskeletal diseases, increased [26]. Opioids are
the most frequently used drugs to control cancer pain [2,27]. In
2017, there was a total of 232,255 new cancer cases in Korea [28].
Furthermore, the number of cancer survivors has been increasing
due to the high incidence rate of cancers and the improved sur-
vival rates [28]. In addition, the Korean Ministry of Health and
Welfare has supported more hospice and palliative care services
since 2009 [29]. Because cancer is recorded with a special code,
patients with cancer pay 5% of their total hospital costs, and the
remaining hospital costs are paid by the NHIS. Thus, low out-of-
pocket payments of cancer patients might result in more active
pain management and increased prescriptions of pain medications
such as opioids. In addition to the increased number of cancer
patients as a factor influencing the upward trend in opioid pre-
scriptions in Korea, opioid prescriptions have been gradually ris-
ing in patients with non-cancer diseases, including diseases that
cause musculoskeletal pain [27]. Third, some new opioids were
launched after 2000. Oxycodone was launched in the Korean
market in 2001 and has taken, together with fentanyl, part of the
market share of morphine. Hydromorphone was introduced to
Korea in 2006, and since 2009, Korean national insurance has
covered its use in treatment for cancer pain, which might have
contributed to the dramatically increased prescriptions of hydro-
morphone. A sharp increase in use of fentanyl, oxycodone, and
hydromorphone was identified. Higher growth rates for fentanyl,
oxycodone, and hydromorphone use have been observed in other
countries [18,20,21]. Fourth, awareness of active pain manage-
ment has improved. The Korean Ministry of Health and Welfare
launched pilot research for hospice and palliative care in 2005 and
piloted a new payment system in 2009 [29]. The introduction and
stabilization of hospice and palliative care have improved aware-
ness and policies (e.g., insurance coverage) supporting more ac-
tive pain management.
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This study has several limitations. First, the data contained no
clinical information on compliance with opioid medication pre-
scriptions. Second, only strong opioids (morphine, fentanyl, oxy-
codone, and hydromorphone) were included in the analyses. Weak
opioids, such as codeine and tramadol, are more commonly used
but are not closely controlled by the Korean health authorities.
Thus, it is difficult to estimate how many prescriptions of weak
opioids were issued. On the contrary, because the Korean health
authorities tightly regulate prescriptions of strong opioids, we can
estimate usage trends relatively accurately. Third, the cohort from
the Korean NHIS-NSC database was operated as a partially closed
system. Only newborn infants were newly enrolled during the
study period after the baseline. Thus, the accumulation of double-
counted people each year might have contributed to the increasing
pattern of opioid prescriptions. To minimize these errors, we cal-
culated the total MME per year per 10,000 registrants after age-
standardization. In addition, the number of patients who were
newly prescribed opioids increased from 3 individuals in 2002 to
941 individuals in 2015. Fourth, since the clinical outcomes were
not evaluated (e.g., whether patient symptoms such as pain were
improved after administration of opioids), it was not possible to
determine whether prescriptions of opioids directly led to an im-
provement in pain control. Fifth, we could not compare the in-
creasing trends of opioid prescriptions with other pain killers such
as acetaminophen or non-steroidal anti-inflammatory drugs as a
control. Because these drugs are available without prescriptions in
Korea, the exact amount of usage is infeasible to assess. If a com-
parison between opioids and other painkillers was possible, it would
have been possible to identify trends in opioid usage more accu-
rately. As an alternative method, we investigated age-standardized
trends in opioid use, since changes in the age structure of the study
population have a major impact on epidemiological studies.

There are several strengths of the present study. First, trends in
both the number and amount of prescribed opioids over a period
of 14 years were investigated using a nationally representative co-
hort. Second, trends in both the number and amount of annual
opioid prescriptions per 10,000 registrants were estimated. Few
previous reports have used a national patient sample, although an
earlier study analyzed patterns of opioid prescriptions in Health
Insurance Review and Assessment Service claims data in Korea
[30]. Third, both short-term and long-term trends were examined.
After the AAPC:s for the entire study period were estimated, we
calculated segmental short-term trends. This approach allowed us
to infer factors influencing the increasing trends.

Opioid use disorder and overdose deaths currently pose a great
threat to public health in the United States [31], while Europe
does not appear to be facing an opioid crisis [32]. On the contrary,
underuse has been more of a problem in Korea, as Korean culture
disfavors opioid use and the Korean government strictly regulates
strong opioids. However, this study reported that opioid prescrip-
tions, calculated as the total prescription cases (numbers) and
amount (MME), markedly increased over 14 years from 2002 to
2015 in Korea. These increasing patterns were prominent in the



Kim Jet al. : Trends in opioid prescriptions

elderly population, patients treated at general hospitals, and pa-
tients prescribed potent opioids (fentanyl and hydromorphone).
The finding that the legal use of opioids has increased suggests
improved awareness of the importance of pain control over time.
These increasing trends in opioid prescriptions and use in Korea
will be very helpful in relieving and managing pain for patients
with severe pain. However, policy-making to prevent misuse, de-
pendence, addiction, and death from overuse is required.
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