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Background and Purpose  Dementia is rapidly becoming more common in the elderly 
population of South Korea, and there are regional difference in its demographics. This study 
investigated the trajectories in the prevalence and incidence of dementia based on the Seoul 
metropolitan area and other areas in South Korea using big data from the National Health 
Insurance Service (NHIS). 
Methods  We examined a population-based elderly cohort obtained from the NHIS Senior 
Cohort (NHIS-SC) data set that comprises approximately half a million recipients of medical 
insurance in South Korea during 2003–2015. The age-standardized prevalence and incidence 
of dementia as well as their trajectories from 2003 were estimated. Regional differences in 
these rates between Seoul metropolitan area and other areas were also analyzed. 
Results  The standardized prevalence of dementia per 100,000 increased significantly from 
178.11 in 2003 to 5,319.01 in 2015 (p<0.001). The standardized prevalence of dementia was 
higher in other areas than in Seoul metropolitan area. The standardized incidence of demen-
tia per 100,000 person-years also increased significantly, from 126.41 in 2003 to 2,218.25 in 
2015 (p<0.001). The standardized incidence of dementia was similarly higher in other areas 
than in Seoul metropolitan area (p<0.001). 
Conclusions  This study has shown that the standardized prevalence and incidence of de-
mentia increased steadily from 2003 to 2015 in South Korea based on the NHIS-SC data set, 
and differed between Seoul metropolitan area and other areas.
Key Words  ‌�dementia, prevalence, incidence.

Prevalence and Incidence of Dementia in South Korea:  
A Nationwide Analysis of the National Health Insurance 
Service Senior Cohort 

INTRODUCTION

Dementia is characterized as cognitive decline resulting in a loss of independence that sig-
nificantly influences the patients themselves, their caregivers and communities, as well as 
the national health-care system.1-3 The number of dementia patients is predicted to double 
every 20 years and reach about 40 million worldwide by 2020 because of the increasing ag-
ing of the global population.4 Supporting and caring for patients with dementia have broad 
impacts on the family, health-care system, and society as a whole,5-7 and hence the burden 
of dementia is an important issue in South Korea.8-11

It is essential to have accurate estimates of changes in the epidemiological trends of de-
mentia in order to formulate effective plans for relieving the associated socioeconomic bur-
den. The Nationwide Survey on Dementia Epidemiology of Korea (NaSDEK) was conduct-
ed in 2008, 2012, and 2016.12-14 The latest survey estimated that the standardized prevalence 
of dementia was 6.93% (95% CI=4.48–9.23%) among those older than 60 years and 9.50% 
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(95% CI=6.24–12.76%) among those older than 65 years.14 
Along with changes in dementia prevalence, the proportions 
of dementia subtypes are also changing, with that of Alzheim-
er’s disease increasing (70.7%, 71.3%, and 74.4% in 2008, 
2012, and 2016, respectively) and that of vascular dementia 
decreasing markedly (24.4%, 16.9%, and 8.7%) according to 
NaSDEK studies.

While the NaSDEK studies conducted every four years 
since 2008 have provided valuable data for estimating the 
cross-sectional prevalence of dementia, the longitudinal epi-
demiological trends were not available. Our hypothesis was 
that these claims-based data could be a good source for mak-
ing longitudinal estimations in an epidemiological study of 
dementia compared with survey-based data such as those 
from the NaSDEK. Therefore, we conducted the present study 
to investigate the trajectories of the prevalence and incidence 
of dementia based on nationwide big data. 

METHODS

Data acquisition
The study data set was obtained from the Korean National 
Health Insurance Service (NHIS), which was founded in 2000 
as a single-insurer system. The formation of this system in-
volved integrating more than 366 medical insurance orga-
nizations that were present in South Korea, and storing and 
converting the medical records of individuals into a nation-
al database called the National Health Information Database 
(NHID). This database contains personal information, demo-
graphics, and medical treatment data for South Korean citi-
zens who were categorized as insured employees, insured self-
employed individuals, or medical aid beneficiaries.

The NHIS Senior Cohort (NHIS-SC) is a research database 
for the elderly constructed in a cohort format for investigat-
ing the risk factors and prognosis of geriatric diseases. The 
NHIS-SC used a simple randomization method to extract 
data from 557,195 persons, representing 10% of the 5.5 mil-
lion population aged ≥60 years who had maintained their 
health insurance and medical-care status at the end of De-
cember 2002.15

The members of the NHIS-SC comprise a 14-year cohort 
(2002–2015) whose socioeconomic variables (residence area, 
year and month of death, cause of death, and income level) 
and medical treatments (health examinations, medical-care 
history, and medical-care institutions) are tracked. These data 
enable long-term observations and can be used to investi-
gate causal relationships. The cessation of follow-up for indi-
vidual subjects in the NHIS-SC data set was determined by 
their death. The elderly subjects sampled in 2002 for the NI-
HS-SC continue to drop out as they die, and there is no in-

flux of new cases (Supplementary Table 1 in the online-only 
Data Supplement).

Diseases are registered in the NHIS-SC based on the sixth 
edition of the Korean Classification of Disease, which is mod-
ified from the 10th revision of the International Classifica-
tion of Disease (ICD-10) for use in the NHIS and medical-
care institutions in South Korea. This study was conducted 
using NHIS-SC (NHIS-2020-2-133) and approved by the In-
stitutional Review Board of Kangwon National University 
Hospital (approval no. KNUH-B-2019-07-007).

Study population
This study analyzed a population-based cohort constructed 
using the NHIS-SC. Dementia was defined based on the ICD-
10 classification codes (F00, F01, F02, F03, and G30) used with 
antidementia drugs (donepezil, galantamine, rivastigmine, 
or memantine) for the first or second diagnosis for medical-
expense claims in 2003 through an outpatient clinic more than 
three times or for at least one hospital admission. We exclud-
ed subjects with dementia registered in 2002 (n=736) in order 
to identify only newly diagnosed subjects with dementia. 

In addition to diagnoses, we extracted other variables in-
cluding age, sex, and residence area. The residence areas were 
classified into the following two regions according to their 
geographical location: 1) Seoul metropolitan area (Seoul, 
Incheon, and Gyeonggi-do) and 2) other areas (Busan, Dae-
gu, Ulsan, Gangwon-do, Gyeongsangbuk-do, Gyeongsang-
nam-do, Gwangju, Daejeon, Chungcheongbuk-do, Chun-
gcheongnam-do, Jeollabuk-do, Jeollanam-do, and Jeju Special 
Self-Governing Province).

Statistical analyses
The crude prevalence of dementia per 100,000 in South Ko-
rea according to geographical location was calculated by di-
viding the number of subjects classified as ICD-10 codes F00, 
F01, F02, F03, and G30 in each year by the total number of 
subjects in that year. The standardized prevalence rate of de-
mentia was calculated to compare the prevalence of demen-
tia across years. The crude incidence rates of dementia were 
calculated per 100,000 South Koreans and for each region. 
The standardized incidence of dementia corrected for the 
age and sex of the standard population of South Korea and 
of the regions was calculated to compare incidence rates of 
dementia across years. 

The following formula was used to calculate the age- and 
sex-standardized prevalence:16 

∑Ei

∑Pi

ei(m)

pi(m)

ei(f)

pi(f)
×105, Ei = ×Pi(m) ×Pi(f)+[ [] ],
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where Pi is the number of persons in age group i in the stan-
dard population; Ei is the expected number of events in age 
group i in the standard population; ei(f) is the number of events 
for females in age group i; ei(m) is the number of events for 
males in age group i; pi(f) is the number of females in age group 
i in the study population; pi(m) is the number of males in age 
group i in the study population; Pi(f) is the number of females 
in age group i in the standard population; Pi(m) is the number 
of males in age group i in the standard population.

The age- and sex-standardized incidence was calculated 
using the following formula:16 

∑Ei*
∑∆Ti

ei(m)*
∆ti(m)

ei(f)*
∆ti(f)

×105, Ei*= ×Pi(m) ×Pi(f)+[ [] ],
where ∆Ti is the expected number of events in age group i 
in the standard population during a certain period of time; 
Ei* is the expected number of new events in age group i in the 
standard population during a certain period of time; ei(f)* is 
the number of new events for females in age group i during a 
certain period of time; ei(m)* is the number of events for males 
in age group i during a certain period of time; ∆ti(f) is the per-
son-years at risk females in age group i in the study popula-
tion during a certain period of time; ∆ti(m) is the person-years 
at risk males in age group i in the study population during a 
certain period of time. 

Trend analysis was applied to investigate the trends in the 
prevalence and incidence of dementia during the study peri-
od. The Cochran-Armitage trend test was used to determine 
whether there were significant linear trends in the prevalence 
and incidence of dementia.17,18 The statistical analyses were 
performed using the SAS statistical package (version 7.1, SAS, 
Cary, NC, USA).

RESULTS 

In 2003, the NHIS-SC included 557,195 subjects aged ≥60 
years, of whom 1,081 had newly diagnosed dementia (Table 
1). The number of subjects in this cohort had decreased to 
352,869 in 2015, at which time 23,605 were diagnosed as de-
mentia (Table 2). The number of persons who dropped out 
due to emigration or death increased as the age of the popu-
lation in this cohort increased. 

The crude prevalence of dementia per 100,000 subjects aged 
≥60 years in South Korea increased gradually from 194.01 
in 2003 to 6,689.45 in 2015. The standardized prevalence of 
dementia per 100,000 increased from 178.11 to 5,319.01 dur-
ing the same period (Table 2). In the trend analysis, both 
the crude and standardized prevalence rates of dementia 
increased in subjects aged ≥60 years (p<0.0001) (Fig. 1A). 

The crude incidence of dementia per 100,000 South Koreans 
aged ≥60 years was 135.63 in 2003 and 2,696.31 in 2015; the 
corresponding standardized rates were 126.41 and 2,218.25, 
respectively (Table 2). The trend analysis revealed increasing 
trends in both the crude and standardized incidence rates 
(p<0.0001) (Fig. 1B).

In the regional analysis, the number of patients with de-
mentia exhibited an overall increasing trend regardless of the 
wide-area unit of the local government across 2008, 2012, and 
2015 (Fig. 2), and prevalence rate was largest in Jeollabuk-do 
in 2015. The standardized prevalence of dementia per 100,000 
in 2003 was higher in Seoul metropolitan area (211.24) than 
the other areas combined (157.08). In the trend analysis, the 
standardized prevalence of dementia in both regions increased 
gradually regardless of age group, and the increase was faster 
in other areas than in Seoul metropolitan area from 2006, 
with this gap increasing further up to 2015 (Fig. 3A). In the 
regional analysis, the standardized incidence of dementia per 
100,000 person-years in 2003 was higher in Seoul metropol-
itan area (146.52) than the other areas combined (113.62). 
In the trend analysis, the standardized incidence rates of de-
mentia in both regions increased gradually regardless of age 
group, but was higher in other areas than in Seoul metropoli-
tan area from 2006, with this gap increasing further up to 
2015 (Fig. 3B).

Across the study period, the largest proportion of demen-
tia patients received neurology treatment (30.8%), followed 
by psychiatry (25.3%), internal medicine (13.79%), and fam-
ily medicine (11.06%) treatments (Fig. 4). 

Table 1. Numbers of newly diagnosed patients with dementia aged 
≥60 years in 2003

Variable
Dementia 

Total
(n=557,195)

Yes 
(n=1,081)

No 
(n=556,114)

Sex

Male 383 (35) 229,770 (41) 230,153

Female 698 (65) 326,344 (59) 327,042

Age, years

60–64 70 (6) 161,191 (29) 161,261

65–69 182 (17) 156,973 (28) 157,155

70–74 222 (21) 105,117 (19) 105,339

75–79 258 (24) 66,720 (12) 66,978

80–84 246 (23) 41,105 (7) 41,351
≥85 103 (10) 25,008 (4) 25,111

Region

Seoul metropolitan  
  area

498 (46) 214,450 (39) 214,948

Other areas 583 (54) 341,664 (61) 342,247

Data are n (%) values.
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DISCUSSION 

This study found significant increases in the prevalence and 
incidence of dementia during all observation periods, with 
both being higher in other areas than in Seoul metropolitan 
area from 2006. As far as we know, this is the first study to 
investigate the prevalence and incidence of dementia using 
the NHIS-SC cohort.

Many epidemiological studies have investigated dementia 
among South Korean elderly during 1990–201319-29 based 
on regional populations using various diagnostic evaluation 
methods and study designs. A systemic review and meta-anal-
ysis of these studies showed that the pooled prevalence esti-
mate of dementia in elderly subjects aged ≥65 years was 9.2% 
(95% CI=8.2–10.4%), but no significant increasing trend was 
found.30 This was much higher than the prevalence estimates 
of dementia in other Asian countries (5.63–7.70%), Europe 

(5.18–6.80%), and the Americas (5.73–8.41%) according to 
the World Alzheimer’s Report (WAR) in 2015.2 This difference 
might be due to the pooled prevalence of dementia in the 
WAR for 2015 being determined for subjects aged ≥60 years 
while the meta-analysis was performed with subjects aged 
≥65 years. As for 2015, the prevalence and incidence rates of 
dementia from the NIHS-SC data set were 6.69% and 2.56%, 
respectively, which are within the range of values for other 
countries in the WAR in 2015. 

A previous study of the prevalence and incidence of de-
mentia in Western countries found either stable or declining 
rates.31 The prevalence of dementia in Western Europe was 
reported to have reduced by up to 25% in recent decades, sug-
gesting a stabilization in the number of people with dementia 
in Western Europe despite the presence of population aging.32 
In contrast, the prevalence of dementia is increasing in East 
Asian countries such as Japan, Hong Kong, Taiwan, China, 

Fig. 1. Trends in the crude and standardized prevalence (A) and incidence (B) rates of dementia among subjects aged ≥60 years in South Korea 
from 2003 to 2015.
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Table 2. Crude and standardized prevalence and incidence rates of dementia in subjects aged ≥60 years in South Korea from 2003 to 2015

Year Population (n) Dementia (n)
Prevalence*

De novo (n)
Incidence*

Crude Standardized Crude Standardized
2003 557,195 1,081 194.01 178.11 741 135.63 126.41 

2004 539,278 1,265 234.57 201.83 849 160.21 140.06 

2005 521,967 2,056 393.89 318.21 1,469 287.58 235.83 

2006 504,417 3,569 707.55 535.72 2,421 491.85 379.37 

2007 487,460 4,933 1,011.98 980.70 3,029 637.86 628.19 

2008 470,005 6,707 1,427.01 1,288.71 3,904 852.42 785.10 

2009 452,631 9,307 2,056.20 1,729.22 5,399 1,232.03 1,061.54 

2010 436,395 11,514 2,638.44 2,074.79 6,244 1,482.21 1,197.99 

2011 422,171 14,446 3,421.84 2,492.09 7,352 1,812.78 1,361.42 

2012 405,614 16,393 4,041.53 3,905.28 7,599 1,950.58 1,938.58 

2013 388,493 18,621 4,793.14 4,355.67 8,266 2,227.68 2,085.24 

2014 369,307 20,847 5,644.90 4,797.89 8,622 2,447.93 2,149.39 

2015 352,869 23,605 6,689.45 5,319.01 9,043 2,696.31 2,218.25 

p <0.0001 <0.0001 <0.0001 <0.0001

p values are from the Cochran-Armitage trend test. 
*Prevalence rate per 100,000 persons and incidence rate per 100,000 person-years.
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and South Korea.12,33-37 Some of these differences between 
Eastern and Western countries might be attributable to dif-
ferences in the selection of the research population, study de-
sign, economic status, or social context.31 There are several 
possible explanations for the increasing prevalence rate of 
dementia in our study being different from those in other 
countries. Firstly, among the elderly subjects sampled in 2002 
for the NIHS-SC, the deceased continue to drop out without 
any influx of new cases, and so the number of subjects reduced 
each year throughout the 14-year observational period, es-
pecially among the relatively young elderly. Therefore, the 
increased annual prevalence rate in our study (in contrast 
to other countries) might be partly due to the characteristic 
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Fig. 2. Comparison of the numbers of dementia patients according to wide-area units of local government.
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structure of the sampled data. Secondly, the rate of diagnos-
ing dementia might have increased due to changes in the so-
cial/educational conditions, such as the Long-Term Care In-
surance program or providing specialized training to dementia 
physicians supported by the Ministry of Health and Welfare.38-41 
Thirdly, increases in prevalence and incidence can reflect im-
provements in diagnostic sensitivity and accuracy rather than 
actual increases in the number of patients with dementia.42

Comparing the NIHS-SC in 2015 and NaSDEK in 2016 re-
vealed that the prevalence rates of dementia in elderly subjects 
aged ≥60 years were similar, at 6,689 and 6,930 per 100,000, 
respectively (Table 3). 

The number of patients is constantly higher in other areas 
than in Seoul metropolitan area and nonspecialist depart-
ments such as internal medicine, family medicine, and oth-
ers were in charge of large proportion of patients with demen-
tia. These findings suggest the need for appropriate regional 
allocations of resources to support patients or their caregiv-
ers as well as the importance of providing education to peo-
ple who are not experts in dementia.

The present study has demonstrated that national demen-
tia prevalence and incidence rates can be calculated using 
health insurance statistics such as the NIHS-SC, but there are 
some limitations. Firstly, it is difficult to ensure data reliabil-
ity due to different standards for dementia codes being used 
by different experts and the use of codes sometimes being ex-
aggerated for reimbursements from the fee-for-service pay-
ment system.15,43 Standard criteria for calculating prevalence 
and incidence rates based on patients diagnosed with demen-
tia should be developed using reasonable standards, such as 
treatment data including drugs combined with ICD-10 codes. 
Secondly, all patients who receive medication cannot be re-
garded as having dementia, and dementia drugs are some-
times stopped because of the presence of other medical con-
ditions. Thirdly, the prevalence of mild cognitive impairment 
and the severity of dementia cannot be obtained from the 
NIHS-SC. Despite these limitations, the NHIS-SC provides 
a large sample of 557,195 subjects with a long duration of fol-
low-up from 2002 to 2015 that is representative of the entire 
elderly population.15 

While the cross-sectional prevalence was similar in the 

NaSDEK and NHIS-SC studies, there are several notable dif-
ferences. Firstly, the resources and time required for epidemi-
ological investigations are far greater for the NaSDEK than the 
NHIS-SC. The NaSDEK performed a two-stage study com-
prising ‘Phase I screening’ that involved applying the Mini 
Mental State Examination in door-to-door home visits and 
‘Phase II diagnostic assessment’ involving a neuropsycholog-
ical battery.12 However, it is easier to analyze the prevalence 
and incidence of dementia using the NIHS-SC than the NaS-
DEK because the former already contains big data on health 
insurance claims constructed on a yearly basis. The NIHS-SC 
also has advantages in terms of the duration of data process-
ing and the reliability of data. While the NaSDEK as well as 
other previous epidemiological studies provide only cross-
sectional data, the NIHS-SC provides longitudinal changes 
during the long-term follow-up of subjects that can show 
both incidence and prevalence rates. Additionally, the NIHS-
SC is relatively free from recall bias compared with survey-
based data such as the NaSDEK, because the former is based 
on a nationwide retrospective cohort that includes informa-
tion from elderly individuals who are randomly sampled by 
the NHID.15 On top of this, the NIHS-SC also provides in-
formation on regional differences as well as medical depart-
ments in charge of patients with dementia (Figs. 3 and 4).

In conclusion, the standardized prevalence and incidence 
rates of dementia increased steadily from 2003 to 2015 in 
South Korea. There were regional differences in these rates 
between Seoul metropolitan area and other areas. Big data 
such as those in the NIHS-SC obtained from health insur-
ance statistics seem to be able to supplement other survey-
based national epidemiological studies and also come with 
their own advantages.
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Table 3. Comparison of crude prevalence of dementia in the NaS-
DEK in 2016 and the Korean NHIS-SC in 2015

NaSDEK NHIS-SC
Male 4,720 4,519

Female 8,520 8,014

Total 6,930 6,689

NaSDEK: Nationwide Survey on Dementia Epidemiology of Korea, 
NHIS-SC: National Health Insurance Service Senior Cohort
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