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INTRODUCTION

In the Diagnostic and Statistical Manual, 5th edition (DSM-5), 
adjustment disorder is defined by the development of emo-
tional or behavioral symptoms in response to an identifiable 
stressor occurring within 3 months of the onset.1 These symp-
toms or behaviors are clinically significant with marked dis-
tress that is out of proportion to the severity or the intensity of 
stressor and with significant impairment in social, occupation-
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al, or other important areas of functioning. Subtypes of adjust-
ment disorder may include depressed mood, anxiety, distur-
bance of conduct, and any combinations of such symptoms. 
Since adjustment disorder was included in the Diagnostic and 
Statistical Manual, 3rd edition (DSM-III) in 1980 and Interna-
tional Classification of Disease, 10th edition (ICD-10) in 1993,2,3 
it has been regarded as one of the most frequently diagnosed 
mental disorders in clinical practice.4 However, it has not re-
ceived enough academic attention, which would cause the ex-
act nature of adjustment disorder to be remained unknown. 
In addition, it has been known that adjustment was often un-
recognized.5

In general, adjustment disorder seemed to be very preva-
lent in primary care settings where the long-term impact of 
illness and related psychosocial problems were common. In 
a population-based study in old age groups, a point prevalence 
of adjustment disorder was 2.3%.6 In a recent study which was 

ORIGINAL ARTICLE

Incidence and Direct Medical Cost of Adjustment Disorder and  
in Korea Using National Health Insurance Service Claims Data 
From 2011 to 2017

Kyo-Jin Yang1, Seung-Mi Choi2, Si-Young Kim1, In-Hwan Oh3,  
Saengryeol Park4, Hyeon-Kyoung Cheong3, and Jun-Won Hwang1 

1Department of Psychiatry, Kangwon National University Hospital, Kangwon University School of Medicine, Chuncheon, Republic of Korea 
2Kwangwoon University Graduate School of Education, Seoul, Republic of Korea 
3Department of Preventive Medicine, School of Medicine, Kyung Hee University, Seoul, Republic of Korea 
4Department of Physical Education, School of Education, Chonnam National University, Gwangju, Republic of Korea

Objective   We aimed to investigate the annual incidence and direct medical cost of adjustment disorder in general population using the 
National Health Insurance Service Database (NHID) in Korea.
Methods   To examine the incidence, we selected patients who had at least one medical claim for adjustment disorder and had not been 
diagnosed in the previous 365 days, from 2010 to 2017.
Results   The number of newly diagnosed cases of adjustment disorder from 2011 to 2017 were total 101,922. Annual incidence of adjust-
ment disorder was ranged from 22.0 to 36.8 per 100,000 persons. The incidence of adjustment disorder was found more in female and 
highest among 70–79 years of age group and medical aid beneficiaries group. Annual prevalence of adjustment disorder was in the range 
from 95.4 to 116.4 per 100,000 persons. Estimated annual medical cost per person of adjustment disorder was ranged from 162 to 231.4 
US dollars.
Conclusion   From 2011 to 2017, the annual incidence and direct medical cost of adjustment disorder in Korea were increased. Proper 
information on adjustment disorder will not only allows us to accumulate more knowledge but also lead to more appropriate therapeutic 
interventions. Psychiatry Investig 2021;18(8):789-794

Key Words   Adjustment disorder; Incidence; Prevalence; Direct medical cost.

Received: December 22, 2020    Revised: June 5, 2021 
Accepted: June 9, 2021
 Correspondence: Jun-Won Hwang, MD, PhD
Department of Psychiatry, Kangwon National University Hospital, Kangwon 
University School of Medicine, 156 Baengnyeong-ro, Chuncheon 24289, Repub-
lic of Korea
Tel: +82-33-258-2201, Fax: +82-33-258-2348, E-mail: huangjw@hanmail.net
cc  This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

https://doi.org/10.30773/pi.2020.0440

http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2020.0440&domain=pdf&date_stamp=2021-08-25


790  Psychiatry Investig  2021;18(8):789-794

Incidence and Medical Cost of Adjustment Disorder

performed to develop a diagnostic instrument for adjustment 
disorder in 323 individuals claiming disability benefit after 2 
years of sickness absence due to any medical conditions, the 
prevalence of adjustment disorder was 7.4%.7 In addition, a 
point prevalence of adjustment disorder was found in 15.4% 
of patients in palliative care settings and in 19.4% of patients 
in hemato-oncological care settings, respectively.8 However, 
none of previous major epidemiological studies including the 
Epidemiologic Catchment Area (ECA) study, the National Co-
morbidity Survey, and the Household Survey have included 
adjustment disorders,9-11 although it was already suggested that 
adjustment disorders are common in general population since 
formal criteria of adjustment disorder were established.2,3

Thus, there were only a few studies regarding the preva-
lence of adjustment disorder in general population. Using the 
Schedule for Clinical Assessment in Neuropsychiatry (SCAN), 
Casey et al.12 estimated the prevalence of adjustment disorder 
was 0.3%. Using a questionnaire including a life events check-
list and self-rating items regarding symptoms of adjustment 
disorder and symptom duration, Maercker et al.13 reported 
that the prevalence of adjustment disorder ranged from 0.9% 
to 1.4% according to clinical impairment. To our best of knowl-
edge, there have been no studies regarding the annual inci-
dence and direct medical costs of adjustment disorder in gen-
eral population. As adjustment disorder is common diagnosis 
in a primary care setting and can be best treated by members 
of multidisciplinary team in psychiatric clinic with appropriate 
skills,14 there would be a need for comprehensive information 
regarding adjustment disorder across primary care settings. 

The National Health Insurance Database (NHID) which is 
a public database operated by the Korean National Health In-
surance Service (NHIS) was founded in 2012 and have con-
tained almost all medical claims data in Korea.15 NHID have 
provided information on not only health care utilization but 
also health screening, socio-demographics, dates of death, and 
Korean Standard Classification of Diseases (KCD) diagnostic 
codes, which has been based on ICD-10.3 Given the scarcity 
of previous reports regarding the incidence, the prevalence, 
and the economic burden of adjustment disorder, NHID would 
be an important resource for examining the epidemiology of 
adjustment disorder. The current study was performed in or-
der to ascertain the number of people who were newly diag-
nosed with adjustment disorder annually from 2011 to 2017, 
and to estimate direct medical cost in people with adjustment 
disorder.

METHODS

Data sources
Data from NHIS were used for this study.15 NHIS is the sin-

gle insurer in South Korea, operated by the South Korean gov-
ernment. We used the database of NHIS where the database 
is structured with health service utilization, regular health 
checkup, economic status based on national health insurance 
premium, age, and etc. In NHID, there could be 10 diagnosis 
that consisted of 1 main diagnosis and 9 sub-diagnosis, which 
were made by clinicians according to the diagnosis criteria in 
the ICD-10. In addition, the database further provides insur-
ance types, consisted of insured employees, self-employed in-
dividuals, medical aid beneficiaries). For detailed analyses, 
socio-economic status of self-employed individuals and in-
sured employees were categorized by 5 groups (e.g., very low, 
low, middle, high, and very high as income level) according to 
the quintiles of their income. In case of missing cases in gen-
der and age, we excluded them from analysis. All costs were 
presented in US dollar (USD) using the exchange rates in 2017 
from Statistics Korea.16

Case definition
Adjustment disorders were defined using the ICD-10 in 

which it is coded as F43.2.3 We chose patients with the code of 
F43.2 as their main diagnosis in the NHID from 2011 to 2017. 

Incidence rates of adjustment disorder
From 2011 to 2017, annual incidence of adjustment disor-

der per 100,000 persons was estimated by dividing the num-
ber of patients with adjustment disorder by the number of to-
tal population in South Korea. Patients were defined as valid 
when they had track records of visiting or inpatient admis-
sions with adjustment disorder. Those who had any records 
of adjustment disorder within a year were excluded.

Prevalence rates of adjustment disorder
Annual prevalence of adjustment disorder was calculated 

from 2011 to 2017. To estimate the prevalence per 100,000 per-
sons, the number of patients with adjustment disorder was 
also divided by the number of total population of South Ko-
rea according to records of visiting outpatient clinics or inpa-
tient admissions.

Estimation of direct medical costs of adjusment 
disorder

The direct medical costs of adjustment disorder were esti-
mated by summing both costs of outpatient visits and inpa-
tient admissions. The total medical costs were divided by the 
number of population of South Korea to estimate the total med-
ical costs per a person. The direct medical costs were calculat-
ed on the basis of a prevalence-based approach and converted 
to USD (exchange rate 1,071 Korean Won=1 USD in 2017). 
Statistical analysis (SAS ver. 9.2; SAS institute Inc., Cary, NC, 
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USA) was employed for all statistical analyses.
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RESULTS

From 2011 to 2017, total number of patients with adjust-
ment disorder and the incidence of adjustment disorder were 
increased consistently. The number of newly diagnosed pa-
tients were 11,029 in 2011 and reached to 18,850 in 2017. In 
addition, the annual incidence of adjustment disorder was 22.0 
per 100,000 persons in 2011 and 36.8 per 100,000 persons in 
2017. During this period, the number of patients and the an-
nual incidence in female were higher than those in male 
(Table 1).

The incidence of adjustment disorder according to age 
groups was presented in Table 2. The highest number of new-
ly diagnosed patients were found in 50–59 years of age group. 
However, considering cumulative number of population from 
2011 to 2017 in each age group, the incidence was highest in 
70–79 years of age group.

The incidence of adjustment disorder according to insur-
ance types was presented in Table 3. The highest number of 
newly diagnosed patients were found in self-employed indi-
viduals group. However, the incidence of adjustment disorder 
was highest in medical aid beneficiaries group, as the number 
of patients was divided by cumulative number of population 
from 2011 to 2017 in each group. 

When we divided patients with adjustment disorder into 6 
groups by income (i.e., very high, high, middle, low, very low, 
and medical aid beneficiaries group), the number of patients 

was highest in very high income group and lowest in medical 
aid beneficiaries group (Figure 1). Although the order of the 
number of patients by year seemed to be mixed in part, high 
number of patients was found in order of very high income 
group, high income group, middle income group, very low 
income group, low income group, and medical aid beneficia-
ries group in 2017 (Figure 1). As the exact number of popula-
tion in any groups by years was not available, the changes in 
the incidence of adjustment disorder in each 6 group could not 
be calculated.

We also estimated prevalence and direct medical cost of pa-
tients with adjustment disorder from 2011 to 2017. The num-
ber of all patients with adjustment disorder and the prevalence 
of adjustment disorder in 2017 were higher than those in 2011. 
In addition, annual prevalence of adjustment disorder was in 
the range from 95.4 to 116.4 per 100,000 persons. Higher num-
ber of all patients and higher prevalence were found in order 
of 2017, 2016, 2012, 2011, 2015, 2013, and 2014, respectively. 

Table 1. Number of patients and incidence of adjustment disorders in South Korea from 2011 to 2017 (per 100,000 persons)

Year

Number 
of newly 

diagnosed 
male 

patients

Incidence 
in male 

(per 100,000 
persons)

Number 
of newly 

diagnosed 
female 

patients

Incidence 
in female 

(per 100,000 
persons)

Total 
number 
of newly 

diagnosed 
patients

Incidence 
in general 
population 

(per 100,000 
persons)

Number 
of total 
male 

population

Number
of total 
female 

population

Number 
of total 

population

2011 4,569 18.2   6,460 25.8 11,029 22.0 25,081,788 25,029,688 50,111,476 
2012 5,400 21.4   7,544 30.0 12,944 25.7 25,187,494 25,157,831 50,345,325 
2013 5,570 22.0   7,759 30.7 13,329 26.4 25,282,928 25,276,024 50,558,952 
2014 5,914 23.3   8,129 32.0 14,043 27.7 25,374,486 25,388,672 50,763,158 
2015 6,697 26.3   8,681 34.1 15,378 30.2 25,458,058 25,493,662 50,951,720 
2016 7,235 28.3   9,114 35.6 16,349 32.0 25,527,815 25,585,157 51,112,972 
2017 8,464 33.1 10,386 40.5 18,850 36.8 25,576,752 25,653,952 51,230,704 

Table 2. Number of patients and incidence of adjustment disorders 
in South Korea from 2011 to 2017 by age groups

Age

Number 
of newly 

diagnosed 
patients

Incidence 
(per 100,000 

persons)

Cumulative 
number 

of population 
from 2011 to 2017

0–9   1,095   3.4 32,306,397
10–19 10,248 24.1 42,511,005
20–29 12,680 27.2 46,650,614
30–39 12,554 22.9 54,830,517
40–49 17,701 29.0 61,129,933
50–59 19,921 36.1 55,226,437
60–69 14,435 44.2 32,655,585
70–79 10,058 47.5 21,169,723
≥80   3,230 37.6   8,594,095
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Total direct medical cost of adjustment disorder was continu-
ously increased except 2015 and the total direct medical cost 
per person was 231.4 USD in 2017. Most direct medical cost 
was claimed by outpatient clinics and inpatient unit from psy-
chiatric department (Table 4).

DISCUSSION

To our best of knowledge, the current study is the first one 

reporting the annual incidence of adjustment disorder in gen-
eral population. From 2011 to 2017, the annual incidence of 
adjustment disorder in Korea was in the range from 22.0 to 
36.8 per 100,000 persons and increased continuously. During 
the same period, the annual prevalence rate of adjustment 
disorder was 106.4 per persons in 2011 and reached to 116.4 
per 100,000 persons. These increases may be partly explained 
by increased perception of stress as common one that should 
be managed properly in Korea,17 although social stigma to-
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Figure 1. Incidence of adjustment disorders in South Korea from 2011 to 2017 by economic status (per 100,000 persons). 

Table 3. Number of patients and incidence of adjustment disorders in South Korea from 2011 to 2017 by insurance type (per 100,000 persons)

Insurance types
Number of newly 
diagnosed patients

Incidence 
(per 100,000 persons)

Cumulative number of population 
from 2011 to 2017

Medical aid beneficiaries   8,162 77.3   10,555,637
Self-employed individuals 63,893 61.6 103,693,069
Insured employees 29,867 12.1 247,768,522

Table 4. Medical costs and prevalence of adjustment disorders in South Korea from 2011 to 2017

Year 2011 2012 2013 2014 2015 2016 2017
Number of all patients 53,312 54,197 48,438 48,406 49,982 55,391 59,607
Prevalence (per 100,000 persons) 106.4 107.7 95.8 95.4 98.1 108.4 116.4
Total cost 8,645,443 9,271,468 9,337,028 9,737,713 9,607,181 10,709,996 13,792,781

Outpatient (psychiatry) 6,225,166 6,738,505 6,656,555 6,995,091 7,099,200 8,028,755 11,062,588
Outpatient (non-psychiatry) 502,400 532,870 556,762 598,096 562,140 585,997 138,262
Inpatient (psychiatry) 1,678,388 1,649,473 1,751,833 1,798,931 1,683,796 1,830,196 2,294,695
Inpatient (non-psychiatry) 239,488 350,618 371,877 345,596 262,046 265,048 297,236

Total cost (per person) 162 171 193 201 192 193 231.4
1 US dollar=1,152 Korean won (mean exchange rate in 2011); 1,071 (2012); 1,055 (2013); 1,099 (2014); 1,173 (2015); 1,208 (2016); 1,071 
(2017)16
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wards mental illness has been still present.18 The annual prev-
alence of adjustment disorder in general population in the 
current study is lower than expected from the results of pre-
vious study in general population.12,13 This difference might 
be caused by study methods and biased sample. Because the 
results in the current study was derived from claims data, only 
those who intended to be diagnosed and treated would be in-
cluded as patients in NHID. Considering remained social stig-
ma towards mental illness,18 it seemed that most patients those 
experience significant stress should tolerate and would re-
main untreated. In addition, some patients would be treated 
by psychosocial treatment outside medical settings (e.g., work-
related counselling centers in their workplaces, private coun-
selling centers, public counselling centers, etc.). 

There has been no previous studies regarding annual inci-
dence of adjustment disorder, although the prevalence of ad-
justment disorder in general population has been estimated 
in a few studies. In Casey et al.’s study,12 14,387 adults aged be-
tween 18 and 64 from 5 countries including Ireland, Britain, 
Norway, Finland, Spain were screened by Beck Depression 
Inventory (BDI) with the cut-off score of 13. Those scoring 13 
and more in BDI were interviewed using the Schedule for Clin-
ical Assessment in Neuropsychiatry (SCAN) in which ICD-10 
diagnosis of adjustment disorder could be made. After these 
2 stage screening method was administered, in approximate-
ly 6,800 individuals, the overall weighted prevalence of adjust-
ment disorder was 0.3%. In this study, it seemed that adjust-
ment disorder was found more in rural area, female, not single, 
and aged 30 and more groups, respectively. In Maercker et al.’s13 
study, 2,511 participants aged between 14 and 93 in Germany 
were evaluated using questionnaires including life-events 
checklist in which 7 types of acute stressful events (e.g., di-
vorce, moving, etc.) and 10 types of chronic stressors (e.g., con-
flict with neighbors, serious illness, etc.) could be assessed 
and self-rating items regarding symptoms of adjustment dis-
order and symptom duration, and impairment. They report-
ed that 0.9% of the sample could be diagnosed with adjust-
ment disorder with the impairment criteria and that 1.4% was 
diagnosed with adjustment disorder unfulfilling the impair-
ment criteria. In this study, adjustment disorder was found more 
in female. In addition, higher prevalence rates were found in 
order of middle-aged adults, older adults, and young adults, 
respectively. 

In partial accordance with these results,12,13 the number of 
patients and the incidence rate in female was higher than those 
in male in the current study. While the number of newly di-
agnosed was highest in 50–59 years of age group, actual inci-
dence rate was highest in 70–79 years of age group in the cur-
rent study when we took into account the cumulative number 
of population in each group. As the number of elderly popu-

lation has been increased rapidly in last decades in Korea, it 
was expected that it would take 18 years to be changed from 
an aging society to an aged society from 2000 to 2018.19,20 In 
addition, the economic poverty despite of increase in econom-
ic activity participation and separation from original family 
members in elderly population has been increased recently.21 
All these change seemed to be significant stressors which were 
related to the increase in the annual incidence of adjustment 
disorder in elderly population.

Similarly, although the highest number of newly diagnosed 
patients with adjustment disorder were also found in self-em-
ployed individuals, highest incidence rate was also found in 
medical beneficiaries group, taking into account the cumula-
tive number of population. When we divided patients with ad-
justment disorder into 6 groups by income for detailed anal-
yses, while the number of patients was highest in very high 
income group and lowest in medical aid beneficiaries group 
consistently, higher number of patients was found in order of 
very high income group, high income group, middle income 
group, very low income group, low income group, and medi-
cal aid beneficiaries group in 2017. Considering the number 
of population in each 5 income quintile groups was approxi-
mately 7 times more than that in medical beneficiaries group, 
we could speculate that actual incidence of adjustment in medi-
cal beneficiaries group was also highest among 6 groups. 

These results seemed to be in partial accordance with results 
from a recent study using the 11th revision of the International 
Classification of Disease (ICD-11)22 criteria of adjustment dis-
order. In 330 individuals who had job loss with involuntary 
causes, the unsatisfactory financial situation of the household 
of the participants was associated with a full adjustment diag-
nosis.23 This may be partly explained by the nature of stressors 
in adjustment disorder, as financial adversities were also one 
of significant stressor which could cause adjustment disorder 
in those who had vulnerabilities.22

In the current study, annual direct medical cost of adjust-
ment disorder was continuously increased except 2015 and 
annual direct medical cost per person was reached 231.4 US 
dollars in 2017. Most direct medical cost was claimed by out-
patient clinics and inpatient unit from psychiatric department. 
To our best of knowledge, this is the first study estimating the 
direct medical cost in adjustment disorder in general population.

There were a few limitations in the current study. As the 
current study used claims data from hospitals, patients who 
began treatment outside of a hospital were not included. The 
results of the current study would not reflect the precise inci-
dence of adjustment disorder. In addition, as the current study 
was based on rather diagnostic codes recorded in claims data 
than standard interviews, diagnostic scales, and laboratory 
data, the diagnostic validity could be low and biased. Never-
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theless, considering relatively lack of evidences in adjustment 
disorder in general population, the current study has the strength 
to examine the diagnosed incidence for adjustment disorder 
using data recorded by physician in representative of the na-
tional population.

As global interest in stressor and related symptoms has been 
growing recently, proper information on adjustment disorder 
will not only allows us to accumulate more knowledge about 
these disorders themselves but also lead to more appropriate 
therapeutic interventions by improving the ability to cope with 
stressor-related symptoms and adversities. As the incidence 
and direct medical cost of adjustment were increased despite 
of social stigma, public education regarding identification and 
management of stress and its related sequelae as well as evi-
dence-based treatment in medical settings should be provided.
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