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Background
The relationship between opioid use and the incidence of psy-
chiatric disorders remains unidentified.

Aims
This study examined the association between the incidence of
psychiatric disorders and opioid use.

Method
Data for this population-based cohort study were obtained from
the National Health Insurance Service of South Korea. The study
included all adult patients who received opioids in 2016. The
control group comprised individuals who did not receive opioids
in 2016, andwere selected using a 1:1 stratified random sampling
procedure. Patients with a history of psychiatric disorders diag-
nosed in 2016 were excluded. The primary end-point was the
diagnosis of psychiatric disorders, evaluated from 1 January 2017
to 31 December 2021. Psychiatric disorders included schizo-
phrenia, mood disorders, anxiety and others.

Results
The analysis included 3 505 982 participants. Opioids were
prescribed to 1 455 829 (41.5%) of these participants in 2016.
Specifically, 1 187 453 (33.9%) individuals received opioids for
1–89 days, whereas 268 376 (7.7%) received opioids for ≥90 days.

In the multivariable Cox regression model, those who received
opioids had a 13% higher incidence of psychiatric disorder than
those who did not (hazard ratio 1.13; 95% CI 1.13–1.14).
Furthermore, both those prescribed opioids for 1–89 days and
for ≥90 days had 13% (hazard ratio 1.13, 95% CI 1.12–1.14) and
17% (hazard ratio 1.17, 95% CI 1.16–1.18) higher incidences of
psychiatric disorders, respectively, compared with those who
did not receive opioids.

Conclusions
This study revealed that increased psychiatric disorders were
associated with opioid medication use. The association was
significant among both short- and long-term opioid use.
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Opioids are among the most commonly prescribed analgesics and
powerful pain relievers.1 However, their use has been linked to an
increased risk of dependency and addiction,2 leading to a worldwide
opioid crisis.3 According to a recent study, the risk of opioid misuse
and dependency is highest in six nations, namely Australia, Canada,
France, Germany, the UK and the USA,4 indicating that the opioid
crisis is now one of the most serious public health crises.

Psychiatric problems are a worldwide health issue. Depression,
drug addiction and schizophrenia affect approximately 120, 90 and
25 million individuals, respectively.5 Notably, psychiatric disorders
might be closely linked to opioid prescription,6 and comorbid psy-
chiatric morbidities are widespread in patients with substance use
disorders, including opioid use disorder.7 A recent systematic
review and meta-analysis of 345 studies reported that people with
opioid use disorder have a higher prevalence of depression,
anxiety, post-traumatic stress disorder, obsessive–compulsive dis-
order, panic disorder, bipolar disorder, antisocial personality
disorder, borderline personality disorder, attention-deficit/hyper-
activity disorder, psychotic disorder and schizophrenia.8 However,
the study focused on people with opioid use disorder, not all of
whom were prescribed opioids. Further, the incidence rate of
newly diagnosed psychiatric disorders was not considered in previ-
ous studies.8 As opioid analgesics are so commonly prescribed, the
side-effects of long-term use are important.1 Although even short-
term use has been linked to the development of psychiatric disor-
ders, no study has yet focused on this issue. Moreover, by using
big data with a very large number of cases and controls, it is possible
to investigate the association between opioid use and the occurrence

of rare psychiatric disorders such as delusional disorder, dissociative
and conversion disorders, and tic disorder.

Therefore, we used a nationwide database in South Korea to
examine the association between the incidence of psychiatric
disorders and opioid use. We also aimed to examine the effect of
the prescription period (short or long term) on the association
between the incidence of psychiatric disorders and opioid use.

Method

Study design and ethical statement

This population-based cohort study adhered to the guidelines
of Strengthening the Reporting of Observational Studies in
Epidemiology.9 The study protocol was exempted from discussion
by the Institutional Review Board (IRB) because of the use of pub-
licly available data. The IRB number assigned to this study is
X-2307-840-903. The National Health Insurance Service (NHIS)
(approval number NHIS-2023-1-115) approved the study protocol,
and authorisation was obtained for data access. The IRB waived the
need for informed consent because of the use of retrospectively
gathered, anonymised data.

Data source

South Korea’s NHIS is the exclusive public health insurance pro-
vider. It collects andmanages comprehensive data on drug prescrip-
tions, procedures and disease diagnoses. Data were organised and
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classified according to ICD-10 codes. All Koreans living in South
Korea and foreigners who have lived in the country for more than
6 months are required to enrol in the NHIS programme. In the
NHIS system, enrolees pay premiums and, in return, receive subsi-
dised treatment or tests from the government, depending on the
severity of their illness. Although more than 95% of healthcare pro-
viders are private, the government controls 100% of prescriptions,
treatments and prices. Therefore, there are no data on the possibility
of missing diagnoses or prescriptions registered by doctors. For ICD-
10 diagnoses, we considered all diagnoses, not just the primary diag-
nosis, in this study. Additionally, the NHIS database provides data on
socioeconomic indicators and mortality rates of all individuals.10

Study population

We initially requested data extraction for all adult individuals (≥18
years old) who received opioid prescriptions from medical institu-
tions between 1 January 2016 and 31December 2016. Data were col-
lected for only 1 day of opioid prescription for each individual.
Therefore, 2 304 592 adults who received opioid prescriptions in
2016 were included in this study. Afterward, we used a 1:1 stratified
random sampling technique, considering age and gender, to request
data extraction for 2 304 592 adult individuals in the group who did
not receive any opioid prescriptions between 1 January 2016 and 31
December 2016. Therefore, 4 609 184 adults were included in the
study. After excluding 52 578 individuals who died in 2016 and
1 050 624 individuals with a history of psychiatric disorder in
2016, 3 505 982 individuals were included in the analysis. Among
these, 1 455 829 (41.5%) were prescribed opioids in 2016.
Specifically, 1 187 453 (33.9%) and 268 376 (7.7%) individuals
were prescribed opioids for 1–89 and ≥90 days, respectively. The
participants were classified into three groups: those who did not
receive opioids, those prescribed opioids for 1–89 days and those
prescribed opioids for ≥90 days, according to the classification cri-
teria for short-term and long-term opioid prescription periods.11

The selection process for the study population is illustrated in Fig. 1.

Study end-point

The primary end-point in this study was the diagnosis of psychiatric
disorders, which were evaluated from 1 January 2017 to 31
December 2021. According to a previous study,12 psychiatric disor-
ders are classified into four groups: schizophrenia spectrum disor-
ders, mood disorders, anxiety disorders and other psychiatric
disorders. The ICD-10 codes for the psychiatric disorders are pre-
sented in Supplementary Table 1 available at https://doi.org/10.
1192/bjo.2024.72.

Collected covariates

Demographic information included age and gender assigned at
birth. Further, data on the factors associated with the socioeconomic
status, household income level and residence of the study popula-
tion were collected. Household income levels were classified into
five groups (medical aid programme groups and four groups
according to quartile ratios). Individuals having difficulty in
paying insurance premiums because of poverty are classified into
a medical aid programme group by the government. The capital
and other metropolitan cities were considered urban, and all
other areas were classified as rural. Household income and other
sociodemographic data are provided directly by NHIS. Because
the NHIS charges different premiums based on enrolees’ household
income, we collected information about enrolees’ household
income, property and residence.

Information regarding underlying disabilities was collected, as
all disabilities must be registered in the NHIS database to be eligible
to receive various benefits from the social welfare systems in
South Korea. All disabilities should be legally determined by a
specialist doctor based on the criteria of difficulty in maintaining
activities of daily living. Underlying disabilities were categorised
according to severity, distinguishing between mild, moderate and
severe disabilities. Elixhauser Comorbidity Index calculations for
29 underlying disorders were collected to indicate patients’
comorbid status.13 Prescription data for other analgesics, such as

Prescription of opioid in 2016
n= 2 304 951

No prescription of opioid in 2016
n= 2 304 951

Total adult population
n= 4 609 184

52 578 individuals who died in 2016 were
excluded

1 050 624 individuals who had history of
diagnosis of psychiatric illness

Total adult population
n= 3 505 982

Any episode of opioid prescription
n= 1 455 829 (41.5%)

Opioid prescription 1–89 days
n= 1 187 453 (33.9%)

Opioid prescription ≥ 90 days
n= 268 376 (7.7%)

Fig. 1 Flow chart depicting the study participant selection process.
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paracetamol, nonsteroidal anti-inflammatory drugs, gabapentin
and pregabalin, were collected.

Statistical analysis

Mean values with standard deviations were used to present continu-
ous data, such as age, whereas numbers with percentages were used
to display all other categorical variables. Using a t-test and
chi-squared test, the incidence of psychiatric illnesses in the
groups of those who used opioids and those who did not was com-
pared. A multivariable Cox regression model was employed to
investigate whether individuals who received opioids exhibited a
higher occurrence of psychiatric illnesses than those who did not.
This analysis was conducted using the time-to-event methodology.
The diagnosis of psychiatric diseases was established as an event. In
contrast, the timeframe from 1 January 2017 to the initial diagnosis
of psychiatric illnesses was designated as the duration for the time-
to-event analysis. The adjusted model incorporated all the variables.
An additional multivariable Cox regression model was used to
diagnose psychiatric illnesses, with those who received opioids
categorised into two distinct subgroups: those who used opioids
for 1–89 days and those who used opioids for ≥90 days. This
study explored the potential impact of opioid prescription duration
on the obtained results. Moreover, multivariable Cox regression
models were constructed to examine whether the association
among psychiatric illness differed between those who did and did
not use opioids, according to the psychiatric illness, in detail.
Finally, we performed a sensitivity analysis after excluding 1 231
529 patients who had psychiatric diseases during 2015–2016,
because a 1-year timeframe was not sufficient as a washout
period. All results are presented as hazard ratios with 95% confi-
dence intervals, and log-log plots were used to verify whether the
fundamental assumptions of the Cox proportional hazard models
were met. No multicollinearity between variables using the multivari-
able model was considered at variance inflation factors <2.0. All statis-
tical analyses were conducted with the SPSS program for Windows
(version 25.0; IBM Corp., Armonk, New York, USA), and statistical
significance was set at P < 0.05.

Results

Clinicopathological characteristics

The clinicopathological characteristics of the study population (N =
3 505 982) are shown in Table 1. Mean age was 53.8 years (s.d. 16.1
years), and 49.9% of the patients (1 750 868 out of 3 505 982) were
male. From 1 January 2017 to 31 December 2021, 1 183 310
(33.8%) patients were diagnosed with a psychiatric illness. The inci-
dences of schizophrenia spectrum disorders, mood disorders,
anxiety disorders and other psychiatric disorders were 0.9%
(32 400 out of 3 505 982), 14.8% (517 194 out of 3 505 982), 20.1%
(705 020 out of 3 505 982) and 15.7% (551 882 out of 3 505 982),
respectively.

Table 2 displays the findings of the comparison of the clinico-
pathological features of those who did and those who did not
receive opioids. The findings of the comparison of the incidence
of psychiatric illnesses among these groups are displayed in Table 3.

The incidence of mood disorders, anxiety disorders and other
psychiatric illnesses was significantly higher in the opioid prescrip-
tion group, with rates of 17.4% (253 380 out of 1 455 829), 24.2%
(351 719 out of 1 455 829) and 19.0% (275 917 out of 1 455 829),
respectively. In contrast, those who were not prescribed opioids
exhibited lower rates of these disorders, at 12.9% (263 814 out of
2 050 153), 17.2% (353 301 out of 2 050 153) and 13.5% (275 965
out of 2 050 153), respectively.

Opioid use and psychiatric illness

The findings of the multivariable Cox regression model for the diag-
nosis of psychiatric diseases are shown in Table 4. Those who
received opioids had a 14% higher incidence of psychiatric disorders
than those who did not (hazard ratio 1.13, 95% CI 1.13–1.14; P <
0.001; model 1). Furthermore, those prescribed opioids for 1–89
days and those prescribed opioids for ≥90 days had 14% (hazard
ratio 1.14, 95% CI 1.13–1.14; P < 0.001; model 2) and 17%
(hazard ratio 1.17, 95% CI 1.16–1.18; P < 0.001; model 2) higher
incidences of psychiatric disorders, respectively, than those who
were not prescribed opioids. All other hazard ratios with 95%
confidence intervals for the variables are presented in

Table 1 Clinicopathological characteristics of the study population
(N = 3 505 982)

Variable Mean (s.d.) or n (%)

Age, years 53.8 (16.1)
Gender, male 1 750 868 (49.9)
Household income level

Medical aid programme group 97 512 (2.8)
Quartile 1 (lowest) 643 171 (18.3)
Quartile 2 713 606 (20.4)
Quartile 3 863 305 (24.6)
Quartile 4 (highest) 1 127 057 (32.1)
Unknown 61 331 (1.7)

Residence
Urban area 1 548 906 (44.2)
Rural area 1 957 076 (55.8)

Underlying disability
Mild to moderate 165 978 (4.7)
Severe 71 505 (2.0)

Underlying comorbidity
Congestive heart failure 103 372 (2.9)
Cardiac arrhythmias 89 022 (2.5)
Valvular disease 13 925 (0.4)
Pulmonary circulation disorders 6000 (0.2)
Peripheral vascular disorders 296 937 (8.5)
Hypertension, uncomplicated 947 609 (27.0)
Hypertension, complicated 89 871 (2.6)
Paralysis 17 677 (0.5)
Other neurological disorders 71 137 (2.0)
Chronic pulmonary disease 817 153 (23.3)
Diabetes, uncomplicated 467 607 (13.3)
Diabetes, complicated 232 707 (6.6)
Hypothyroidism 130 869 (3.7)
Renal failure 42 348 (1.2)
Liver disease 611 508 (17.4)
Peptic ulcer disease, excluding bleeding 468 895 (13.4)
AIDS/HIV 1792 (0.1)
Lymphoma 4367 (0.1)
Metastatic cancer 21 817 (0.6)
Solid tumour without metastasis 187 251 (5.3)
Rheumatoid arthritis/collagen vascular diseases 140 589 (4.0)
Coagulopathy 26 990 (0.8)
Obesity 3491 (0.1)
Weight loss 16 863 (0.5)
Fluid and electrolyte disorders 121 236 (3.5)
Blood loss anaemia 6064 (0.2)
Deficiency anaemia 138 244 (3.9)
Alcohol use disorder 38 175 (1.1)
Drug use disorder 35 (0.0)

Prescription of other analgesics
Paracetamol 2 237 197 (25.9)
Non-steroidal anti-inflammatory drugs 908 171 (25.9)
Gabapentin or pregabalin 132 237 (3.8)

Diagnosis of psychiatric illness during 2017–2021 1 183 310 (33.8)
Schizophrenia spectrum disorders 32 400 (0.9)
Mood disorder 517 194 (14.8)
Anxiety disorder 705 020 (20.1)
Other psychiatric illness 551 882 (15.7)

Opioids and psychiatric disorders
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Supplementary Table 2. The results of sensitivity analysis after
excluding 1 231 529 patients who had psychiatric diseases during
2015–2016 are displayed in Supplementary Table 3, and were
similar to the previous results.

Psychiatric illness in detail

The multivariable Cox regression model for psychiatric diseases is
presented in Table 5. Those who received opioids showed 16%
(hazard ratio 1.16, 95% CI 1.13–1.20; P < 0.001), 18% (hazard
ratio 1.18, 95% CI 1.17–1.19; P < 0.001), 16% (hazard ratio 1.16,
95% CI 1.15–1.16; P < 0.001) and 15% (hazard ratio 1.15, 95% CI
1.14–1.15; P < 0.001) higher incidences of schizophrenia spectrum

disorders, mood disorders, anxiety disorders and other psychiatric
illnesses, respectively, than those who did not.

Discussion

Opioid prescriptions were associated with an increased incidence of
psychiatric illnesses in this population-based cohort. This relation-
ship was observed with both short- and long-term opioid use.

Table 2 Clinicopathological features of those who did and did not use
opioids

Variable
Used opioids,
n = 1 455 829

Did not use
opioids,

n = 2 050 153

Age, years 54.3 (16.2) 53.1 (16.0)
Gender, male 736 422 (50.6) 1 014 446 (49.5)
Household income level

Medical aid programme group 46 829 (3.2) 50 683 (2.5)
Quartile 1 (lowest) 269 945 (18.5) 373 226 (18.2)
Quartile 2 305 436 (21.0) 408 170 (19.9)
Quartile 3 367 246 (25.2) 496 059 (24.2)
Quartile 4 (highest) 441 940 (30.4) 685 117 (33.4)
Unknown 24 433 (1.7) 50 683 (2.5)

Residence
Urban area 609 957 (41.9) 938 949 (45.8)
Rural area 845 872 (58.1) 1 111 204 (54.2)

Underlying disability
Mild to moderate 79 271 (5.4) 86 707 (4.2)
Severe 26 928 (1.8) 44 577 (2.2)

Underlying comorbidity
Congestive heart failure 46 161 (3.2) 57 211 (2.8)
Cardiac arrhythmias 39 468 (2.7) 49 554 (2.4)
Valvular disease 5812 (0.4) 8113 (0.4)
Pulmonary circulation disorders 2801 (0.2) 3199 (0.2)
Peripheral vascular disorders 159 983 (11.0) 136 954 (6.7)
Hypertension, uncomplicated 417 680 (28.7) 529 929 (25.8)
Hypertension, complicated 39 658 (2.7) 50 213 (2.4)
Paralysis 5429 (0.4) 12 248 (0.6)
Other neurological disorders 33 229 (2.3) 37 908 (1.8)
Chronic pulmonary disease 421 205 (28.9) 395 948 (19.3)
Diabetes, uncomplicated 214 626 (14.7) 252 981 (12.3)
Diabetes, complicated 105 902 (7.3) 126 805 (6.2)
Hypothyroidism 60 163 (4.1) 70 706 (3.4)
Renal failure 17 106 (1.2) 25 242 (1.2)
Liver disease 299 272 (20.6) 312 236 (15.2)
Peptic ulcer disease, excluding
bleeding

256.282 (17.6) 212 613 (10.4)

AIDS/HIV 805 (0.1) 987 (0.0)
Lymphoma 1939 (0.1) 2428 (0.1)
Metastatic cancer 9777 (0.7) 12 040 (0.6)
Solid tumour without metastasis 79 495 (5.5) 107 756 (5.3)
Rheumatoid arthritis/collagen
vascular diseases

88 061 (6.0) 52 528 (2.6)

Coagulopathy 12 393 (0.9) 14 597 (0.7)
Obesity 1932 (0.1) 1559 (0.1)
Weight loss 7675 (0.5) 9188 (0.4)
Fluid and electrolyte disorders 60 733 (4.2) 60 503 (3.0)
Blood loss anaemia 2853 (0.2) 3211 (0.2)
Deficiency anaemia 64 456 (4.4) 73 788 (3.6)
Alcohol use disorder 19 219 (1.3) 18 956 (0.9)
Drug use disorder 18 (0.0) 17 (0.0)

Prescription of other analgesics
Paracetamol 1 445 186 (99.3) 792 011 (38.6)
Non-steroidal anti-inflammatory
drugs

467 246 (32.1) 440 925 (21.5)

Gabapentin or pregabalin 98 372 (6.8) 33 865 (1.7)

Table 3 Diagnosis of psychiatric illness during 2017–2021 for those
who did and did not use opioids

Diagnosis of psychiatric
illness during 2017–2021

Used opioids,
n = 1 455 829

Did not use
opioids,

n = 2 050 153 P-value

Total psychiatric illness 575 214 (39.5) 608 096 (29.7) <0.001
Schizophrenia 13 539 (0.9) 18 861 (0.9) 0.335
Mood disorder 253 380 (17.4) 263 814 (12.9) <0.001
Anxiety disorder 351 719 (24.2) 353 301 (17.2) <0.001
Other psychiatric illness 275 917 (19.0) 275 965 (13.5) <0.001

Diagnosis of psychiatric illness during 2017–2021 in detail
Schizophrenia 6430 (0.4) 9670 (0.5) <0.001
Delusional disorders 1917 (0.1) 2755 (0.1) 0.494
Acute and transient
psychotic disorders

2040 (0.1) 2589 (0.1) <0.001

Schizoaffective disorder 802 (0.1) 1040 (0.1) 0.079
Other non-organic
psychotic disorders

702 (0.0) 913 (0.0) 0.113

Unspecified non-organic
psychosis

3767 (0.3) 5120 (0.2) 0.098

Bipolar disorder 37 132 (2.6) 48 965 (2.4) <0.001
Major depressive
disorder

223 001 (15.3) 227 577 (11.1) <0.001

Persistent mood
disorder

13 525 (0.9) 13 686 (0.7) <0.001

Unspecified mood
disorder

18 649 (1.3) 16 533 (0.8) <0.001

Phobic anxiety disorders 10 901 (0.7) 10 521 (0.5) <0.001
Other anxiety disorders 347 398 (23.9) 348 751 (17.0) <0.001
Substance use disorder 15 194 (1.0) 17 716 (0.9) <0.001
Obsessive–compulsive
disorder

3041 (0.2) 3549 (0.2) <0.001

Reaction to severe
stress, and adjustment
disorders

36 132 (2.5) 38 336 (1.9) <0.001

Dissociative and
conversion disorders

515 (0.0) 518 (0.0) <0.001

Somatoform disorders 83 813 (5.8) 77 420 (3.8) <0.001
Other non-psychotic
mental disorders

81 992 (5.6) 75 799 (3.7) <0.001

Eating disorders 4075 (0.3) 4617 (0.2) <0.001
Sleep disorders not
resulting from a
substance or known
physiological condition

118 163 (8.1) 118 121 (5.8) <0.001

Mental and behavioural
disorders associated
with the puerperium

27 (0.0) 30 (0.0) 0.371

Other specific
personality disorders

875 (0.1) 1134 (0.1) 0.065

Other disorders of adult
personality and
behaviour

155 (0.0) 130 (0.0) <0.001

Unspecified disorder of
adult personality and
behaviour

92 (0.0) 122 (0.0) 0.663

Attention-deficit
hyperactivity disorders

1833 (0.1) 2181 (0.1) <0.001

Tic disorder 1009 (0.1) 1057 (0.1) <0.001
Mental disorder, not
otherwise specified

1051 (0.1) 1362 (0.1) 0.043
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Furthermore, opioid prescriptions were linked to increased inci-
dence of all four psychiatric diseases, including schizophrenia spec-
trum disorders, mood disorders, anxiety disorders and other mental
illnesses. Even for short-term opioid prescriptions, our findings
revealed that opioid medication could be linked with newly diag-
nosed psychiatric disorders.

This study focused on the incidence of psychiatric disorders over
5 years (2017–2021). Prevalence is operationally defined as quantify-
ing disease cases within a designated population during a predeter-
mined timeframe. In contrast, incidence is operationally defined as

the measurement of new disease occurrences within a specified popu-
lation during a particular duration.14 Our study differs from previous
studies,8 as we excluded adult individuals with a history of psychiatric
illness and compared new occurrences of psychiatric disorders during
2017–2021 between those who did and did not receive opioids.

Notably, some mechanisms may be related to the relationship
between opioid use and the incidence of psychiatric disorders.
According to data from preclinical studies, opioids and their recep-
tor systems modulate neural systems that are dysregulated in mood
disorders such as major depressive disorder.15 Furthermore, opioids
influence reward processing and emotional control in rodent
models.15 Another recent in vivo study reported that the opioid
system may be involved in neurocircuits linked to individual differ-
ences in adult attachment behavior.16 Moreover, the findings imply
that variations in mu-opioid receptor availability are related to
social interactions and psychological well-being, and thus contrib-
ute to the development of psychiatric disorders.16 However, the
neurobiological mechanisms have been derived from preclinical
or animal studies.15 Future studies are needed to confirm the rela-
tionship between opioid usage and psychiatric disorders accurately.

The physical conditions required for the prescription of opioids
could also have affected the increased associationwith psychiatric dis-
orders in this study. Opioids are commonly administered for pain
relief in patients with acute, chronic or cancer pain.17 Conditions,
such as chronic or cancerous pain, are independent associated
factors for psychiatric disorders.18 Over 50% of patients diagnosed
with advanced cancer exhibit symptoms thatmeet the criteria for psy-
chiatric disorders.19 Moreover, cancer pain usually co-occurs with
psychiatric disorders such as depression.20 Chronic pain often co-
occurs with psychiatric illnesses, such as depression and anxiety,
and may be associated with a higher frequency and duration of
chronic pain.21 Recently, researchers have discovered significant over-
laps between pain- and depression-induced neuroplastic changes and
neurobiological mechanism modifications.22 Such an overlap is crit-
ical for promoting the occurrence and development of chronic pain
and chronic pain-induced depression.22

A significant association between short- and long-term opioid
prescription and an increased incidence of psychiatric disorders is
an important finding of this study. Long-term opioid medication
and the increasing duration of opioid prescriptions have been iden-
tified as associated factors for depression in previous studies.23,24 No
study has focused on the association of psychiatric disorders with
short-term opioid use. People prescribed opioids for short-term
use have a higher chance of developing long-term opioid use,11

and the clinical significance of the impact of opioid prescriptions
on the incidence of psychiatric disorders might be similar regardless
of the opioid prescription period. It is possible that longer-term
opioid use is actually related to more chronic physical diseases,
which are in turn related to psychiatric disorders. Shorter use may
be associated with trauma (e.g. broken leg).25 However, the evidence
regarding this is insufficient, and further studies are needed.

Psychosocial vulnerability among people who receive opioids
should be also considered when interpreting our results. A previous
cohort study revealed that many patients with opioid use disorder
reported severe psychosocial difficulties, such as unemployment,
poor income, food insecurity and the absence of dependable trans-
portation.26 Psychosocial vulnerability has been identified as a con-
tributing factor to the development of psychiatric illness, including
depression.27 Thus, the increased incidence of psychiatric illness in
this population may be influenced by their psychosocial vulnerabil-
ity, according to our findings. This suggests that psychosocial
support may also be an essential factor in preventing the develop-
ment of psychiatric illnesses in people who are prescribed opioids.

This study had some limitations. First, the opioid dose was not
considered in this investigation. Second, certain relevant

Table 4 Multivariable Cox regression model for the diagnosis of psy-
chiatric diseases

Variable Hazard ratio (95% CI) P-value

Total diagnosis of major psychiatric illness
Multivariable model 1

Did not use opioids 1
Used opioids 1.13 (1.13–1.14) <0.001

Multivariable model 2
Did not use opioids 1
Used opioids (1–89 days) 1.14 (1.13–1.14) <0.001
Used opioids (≥90 days) 1.17 (1.16–1.18) <0.001

Table 5 Multivariable Cox regressionmodel for psychiatric diseases in
detail

Variable

Hazard ratio (95% CI)

P-value
Used opioids (versus

did not)

Psychiatric illness in detail (model 1)
Schizophrenia spectrum disorders 1.16 (1.13–1.20) <0.001
Mood disorder 1.18 (1.17–1.19) <0.001
Anxiety disorder 1.16 (1.15–1.16) <0.001
Other psychiatric illness 1.15 (1.14–1.15) <0.001

Psychiatric illness in detail (model 2)
Schizophrenia 1.15 (1.10–1.20) <0.001
Delusional disorders 1.13 (1.04–1.22) 0.003
Acute and transient psychotic disorders 1.15 (1.07–1.24) <0.001
Schizoaffective disorder 1.12 (0.99–1.26) 0.075
Other non-organic psychotic disorders 1.19 (1.04–1.36) 0.011
Unspecified non-organic psychosis 1.15 (1.09–1.22) <0.001
Bipolar disorder 1.15 (1.13–1.17) <0.001
Major depressive disorder 1.21 (1.20–1.22) <0.001
Persistent mood disorder 1.13 (1.10–1.17) <0.001
Unspecified mood disorder 1.25 (1.22–1.29) <0.001
Phobic anxiety disorders 1.18 (1.14–1.22) <0.001
Other anxiety disorders 1.20 (1.19–1.21) <0.001
Substance use disorder 1.20 (1.17–1.25) <0.001
Obsessive–compulsive disorder 0.99 (0.93–1.05) 0.677
Reaction to severe stress, and
adjustment disorders

1.04 (1.02–1.06) <0.001

Dissociative and conversion disorders 1.20 (1.03–1.40) 0.019
Somatoform disorders 1.18 (1.17–1.19) <0.001
Other non-psychotic mental disorders 1.21 (1.20–1.23) <0.001
Eating disorders 1.12 (1.06–1.18) <0.001
Sleep disorders not resulting from a
substance or known physiological
condition

1.16 (1.15–1.18) <0.001

Mental and behavioural disorders
associated with the puerperium

0.79 (0.44–1.41) 0.418

Other specific personality disorders 1.05 (0.93–1.18) 0.427
Other disorders of adult personality and
behaviour

1.73 (1.25–2.41) 0.001

Unspecified disorder of adult
personality and behaviour

1.16 (0.81–1.67) 0.420

Attention-deficit hyperactivity disorders 1.00 (0.93–1.09) 0.940
Tic disorder 1.13 (1.01–1.26) 0.037
Mental disorder, not otherwise
specified

1.13 (1.02–1.26) 0.022
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characteristics, such as body mass index, smoking history and
alcohol intake, were not included as covariates because of the
paucity of information in the NHIS database. Third, as our study
used data from a national registration database in South Korea, gen-
eralisability to other countries may be restricted. Fourth, residual or
unmeasured variables may have influenced our findings. Fifth, some
people who were prescribed opioids in 2016 might have discontin-
ued opioid administration during the study period (2017–2021),
whereas those who did not use opioids in 2016 might have started
opioid administration during this period, which could have affected
our results. Sixth, we determined the presence of psychiatric illnesses
based on the diagnoses listed in the NHIS database. However, this
may be affected by patients’ access to healthcare providers. For
example, patients who visit an out-patient clinic for a prescription
of opioids for pain management are more likely to be diagnosed
with a psychiatric illness at the same time. Finally, while using a
very large sample may be advantageous, as it ensures statistical
power, caution should be used when determining whether the
detected statistical differences actually have clinical significance.

In summary, we conducted a population-based cohort analysis
in South Korea and found a significant association between opioid
prescriptions and a higher incidence of psychiatric disorders. This
relationship was observed in individuals who had used opioids in
the short and long term.

Tak Kyu Oh , Department of Anesthesiology and Pain Medicine, College of Medicine,
Seoul National University, South Korea; and Department of Anesthesiology and Pain
Medicine, Seoul National University Bundang Hospital, South Korea; Hye Yoon Park,
Department of Psychiatry, Seoul National University Hospital, South Korea; and
Department of Psychiatry, College of Medicine, Seoul National University, South Korea;
In-Ae Song , Department of Anesthesiology and Pain Medicine, College of Medicine,
Seoul National University, South Korea; and Department of Anesthesiology and Pain
Medicine, Seoul National University Bundang Hospital, South Korea

Correspondence: In-Ae Song. Email: songoficu@outlook.kr

First received 10 Jan 2024, final revision 9 Apr 2024, accepted 9 Apr 2024

Supplementary material

Supplementary material is available online at https://doi.org/10.1192/bjo.2024.72

Data availability

The data that support the findings of this study are available from the corresponding author,
I.-A.S., upon reasonable request.

Author contributions

T.K.O. and I.-A.S. contributed to the study design, analysed the data and drafted the first manu-
script. H.Y.P. contributed to the data acquisition and critically revised the manuscript. All
authors read and approved the final version of the manuscript.

Funding

This study was supported by Hanlim Pharmaceutical, Seoul, South Korea (grant number: 06-
2023-0218).

Declaration of interest

None.

References

1 Judd D, King CR, Galke C. The opioid epidemic: a review of the contributing fac-
tors, negative consequences, and best practices. Cureus 2023; 15(7): e41621.

2 Ballantyne JC, LaForge KS. Opioid dependence and addiction during opioid
treatment of chronic pain. Pain 2007; 129(3): 235–55.

3 Celentano D. The worldwide opioid pandemic: epidemiologic perspectives.
Epidemiol Rev 2020; 42(1): 1–3.

4 Robert M, Jouanjus E, Khouri C, Fouilhé Sam-Laï N, Revol B. The opioid epi-
demic: a worldwide exploratory study using the WHO pharmacovigilance data-
base. Addiction 2023; 118(4): 771–5.

5 World Health Organization (WHO). The World Health Report 2001: Mental
Health: New Understanding, New Hope. WHO, 2001 (https://iris.who.int/
handle/10665/42390).

6 Sullivan MD, Edlund MJ, Zhang L, Unützer J, Wells KB. Association between
mental health disorders, problem drug use, and regular prescription opioid
use. Arch Intern Med 2006; 166(19): 2087–93.

7 National Institute on Drug Abuse. Common Comorbidities with Substance Use
Disorders Research Report. National Institutes of Health, 2020 (https://nida.nih.
gov/publications/research-reports/common-comorbidities-substance-use-
disorders/introduction).

8 Santo T Jr, Campbell G, Gisev N, Martino-Burke D, Wilson J, Colledge-Frisby S,
et al. Prevalence of mental disorders among people with opioid use disorder:
a systematic reviewandmeta-analysis.DrugAlcohol Depend 2022;238: 109551.

9 Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP.
The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational studies. Lancet
2007; 370(9596): 1453–7.

10 Lee J, Lee JS, Park S-H, Shin SA, Kim K. Cohort profile: the National Health
Insurance Service–National Sample Cohort (NHIS-NSC), South Korea. Int J
Epidemiol 2017; 46(2): e15.

11 Zin CS, Nazar NI, Rahman NSA, Ahmad WR, Rani NS, Ng KS. Patterns of initial
opioid prescription and its association with short-term and long-term use
among opioid-naive patients in Malaysia: a retrospective cohort study. BMJ
Open 2019; 9(7): e027203.

12 Nemani K, Li C, Olfson M, Blessing EM, Razavian N, Chen J, et al. Association of
psychiatric disorders with mortality among patients with COVID-19. JAMA
Psychiatry 2021; 78(4): 380–6.

13 Van Walraven C, Austin PC, Jennings A, Quan H, Forster AJ. A modification of
the Elixhauser comorbidity measures into a point system for hospital death
using administrative data. Med Care 2009; 47(6): 626–33.

14 Kuo C-F, Grainge MJ, Zhang W, Doherty M. Global epidemiology of gout: preva-
lence, incidence and risk factors. Nat Rev Rheumatol 2015; 11(11): 649–62.

15 Puryear CB, Brooks J, Tan L, Smith K, Li Y, Cunningham J, et al. Opioid receptor
modulation of neural circuits in depression: what can be learned from preclin-
ical data? Neurosci Biobehav Rev 2020; 108: 658–78.

16 Turtonen O, Saarinen A, Nummenmaa L, Tuominen L, Tikka M, Armio R-L, et al.
Adult attachment system linkswith brainmu opioid receptor availability in vivo.
Biol Psychiatry 2021; 6(3): 360–9.

17 Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC clinical practice guide-
line for prescribing opioids for pain—United States, 2022.MMWR Recomm Rep
2022; 71(3): 1–95.

18 de Heer EW, Ten HaveM, van Marwijk HWJ, Dekker J, de Graaf R, Beekman ATF,
et al. Pain as a risk factor for common mental disorders. Results from The
Netherlands mental health survey and incidence study-2: a longitudinal,
population-based study. Pain 2018; 159(4): 712–8.

19 Miovic M, Block S. Psychiatric disorders in advanced cancer. Cancer 2007;
110(8): 1665–76.

20 Laird BJ, Boyd AC, Colvin LA, Fallon MT. Are cancer pain and depression inter-
dependent? A systematic review. Psychooncology 2009; 18(5): 459–64.

21 Velly AM, Mohit S. Epidemiology of pain and relation to psychiatric disorders.
Prog Neuropsychopharmacol Biol Psychiatry 2018; 87: 159–67.

22 Sheng J, Liu S,Wang Y, Cui R, Zhang X. The link between depression and chronic
pain: neural mechanisms in the brain. Neural Plast 2017; 2017: 9724371.

23 Semenkovich K, Chockalingam R, Scherrer JF, Panagopoulos VN, Lustman PJ,
Ray JM, et al. Prescription opioid analgesics increase risk of major depression:
new evidence, plausible neurobiological mechanisms and management to
achieve depression prophylaxis. Mo Med 2014; 111(2): 148–54.

24 Bates N, Bello JK, Osazuwa-Peters N, Sullivan MD, Scherrer JF. Depression and
long-term prescription opioid use and opioid use disorder: implications for pain
management in cancer. Curr Treat Options Oncol 2022; 23(3): 348–58.

25 King LK, Marshall DA, Jones CA, Woodhouse LJ, Ravi B, Faris PD, et al. Are med-
ical comorbidities contributing to the use of opioid analgesics in patients with
knee osteoarthritis? Osteoarthritis Cartilage 2020; 28(8): 1030–7.

26 Hooker SA, Sherman MD, Lonergan-Cullum M, Sattler A, Liese BS, Justesen K,
et al. Mental health and psychosocial needs of patients being treated for opioid
use disorder in a primary care residency clinic. J Prim Care Community Health
2020; 11: 2150132720932017.

27 Stansfeld S, Rasul F. Psychosocial factors, depression and illness. InDepression
and Physical Illness (ed. A Steptoe): 19–52. Cambridge University Press, 2007.

Oh et al

6
https://doi.org/10.1192/bjo.2024.72 Published online by Cambridge University Press

https://orcid.org/0000-0002-4027-4423
https://orcid.org/0000-0002-7814-4253
mailto:songoficu@outlook.kr
https://doi.org/10.1192/bjo.2024.72
https://doi.org/10.1192/bjo.2024.72
https://iris.who.int/handle/10665/42390
https://iris.who.int/handle/10665/42390
https://iris.who.int/handle/10665/42390
https://nida.nih.gov/publications/research-reports/common-comorbidities-substance-use-disorders/introduction
https://nida.nih.gov/publications/research-reports/common-comorbidities-substance-use-disorders/introduction
https://nida.nih.gov/publications/research-reports/common-comorbidities-substance-use-disorders/introduction
https://nida.nih.gov/publications/research-reports/common-comorbidities-substance-use-disorders/introduction
https://doi.org/10.1192/bjo.2024.72

	Investigating the association of opioid prescription with the incidence of psychiatric disorders: nationwide cohort study in South Korea
	Method
	Study design and ethical statement
	Data source
	Study population
	Study end-point
	Collected covariates
	Statistical analysis

	Results
	Clinicopathological characteristics
	Opioid use and psychiatric illness
	Psychiatric illness in detail

	Discussion
	Supplementary material
	Data availability
	Author contributions
	Funding
	Declaration of interest
	References


