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Five-Year Community Management Rate

for Dementia Patients: A Proposed Indicator
for Dementia Policies
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However, there is no specific indicator for monitoring de-
mentia patients, and the diverse policies are typically based on
population-based epidemiological data.® Since there is no dis-
ease-modifying therapy, there is need for an objective indi-
cator that reflects the management of dementia patients and
the burden on caregivers.

The cost of caring for dementia patients increases as the
disease progresses.” The costs for both informal and profes-
sional care increase rapidly with increasing functional depen-
dency’® As the cost of nursing facilities is supported by health
insurance in Korea, health insurance can increase dramatically
when patients start to receive formal care from institutions
such as nursing facilities and geriatric hospitals. This indi-
cates the importance of identifying dementia patients in the
early stages and slowing its progression. Moreover, diagnos-
ing dementia patients earlier can reduce the associated treat-
ment costs.’

The first goal of policies for dementia is to alleviate the so-
cial burden by reducing the prevalence and incidence. In ad-
dition, policymakers should consider how to 1) perform ear-
lier diagnoses,'® 2) slow the progression of dementia with
pharmacological and nonpharmacological treatments, and 3)
provide support to reduce the burden on both dementia pa-
tients and caregivers. Considering those goals, we propose
an auxiliary indicator called the community management
rate for monitoring dementia patients after their diagnosis.

We define the community management rate as the propor-
tion of dementia patients who receive care from caregivers or
themselves within the community population; that is, not in-
cluding those who are hospitalized in nursing facilities or ge-
riatric hospitals for more than 3 months. The 5-year commu-
nity management rate is the percentage of dementia patients
who are receiving community management 5 years after be-
ing diagnosed. The duration of community management is
from a diagnosis of dementia to long-term hospitalization
(including in hospitals and nursing facilities) or death. This
time period is expected to increase as dementia patients are
diagnosed earlier, the progression of dementia is slowed, and
the burden on caregivers providing informal care for demen-
tia decreases. Since Korean hospitals and nursing facilities are
supported by the National Health Insurance Service (NHIS),
the NHIS database was used to evaluate the medical services
received and calculate the community management rates dur-
ing the follow-up period.

This study revealed how the community management rate
has changed over time, and how the 5-year community man-
agement rate has varied according to the year of a dementia
diagnosis.
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METHODS

Data source

This study analyzed de-identified customized research data
extracted from the National Health Insurance Database be-
tween January 1, 2003, and December 31, 2018. This database
is primarily based on the Korean NHIS, which is a single gov-
ernment insurer that covers 97% of the Korean population;
claims from the remaining 3% (who are covered by the Med-
ical Assistance Program or the Medical Care for Patriots and
Veterans Affairs Scheme) are reviewed by the NHIS. The
customized database is representative of the transmission data
provided by de-identifying health insurance and long-term
care insurance data.'' The database provides information on
healthcare utilization for both inpatients and outpatients, and
includes patient demographics, diagnosis, diagnostic proce-
dures, and prescribed medications. Diagnoses were coded us-
ing editions 5, 6, and 7 of the Korean Classification of Disease
(KCD-5, -6, and -7, respectively), and a modification of the
10th revision of the International Statistical Classification of
Disease and Related Health Problems (ICD-10). Data on de-
mographics (including age, sex, income, and residence area),
accompanying diagnostic codes including the Charlson Co-
morbidity Index (CCI), and hospitalization records were col-
lected using the NHIS coding system.

Study population

Subjects first diagnosed with dementia from 2003 to 2013
were identified in the claims data according to the appropri-
ate KCD-5, -6, or -7 code. When a patient suspected of de-
mentia visits a hospital, a dementia-related diagnostic code
is registered in the health insurance database. This diagnostic
code remains in the database, and so it can appear again when
patients revisit to check the results of tests including neuro-
psychological assessments, laboratory tests, or neuroimaging.
Therefore, dementia patients were defined as those who had a
history of three or more outpatient visits or admissions with
a dementia-related diagnostic code in order to reduce the
false-positive rate in selecting dementia patients. For these pa-
tients, the first visit was that at which dementia was diagnosed.
The dementia-related diagnostic codes were FOO (Dementia
in Alzheimer disease), FO1 (Vascular dementia), F02 (De-
mentia in other diseases classified elsewhere), FO3 (Unspeci-
fied dementia), G30 (Alzheimer disease), G31.00 (Behavioral
variant frontotemporal dementia), G31.01 (Semantic variant
primary progressive aphasia), G31.02 (Nonfluent primary
progressive aphasia), G31.03 (Logopenic primary progres-
sive aphasia), G31.04 (Primary progressive aphasia), and
G31.82 (Dementia with Lewy bodies). Subjects with any re-
cord of claims data with a dementia-related diagnostic code
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in 2002 were initially excluded (the washout period).

Community management rate

We used the term “‘community management” to refer to pa-
tients or caregivers responsible for informal care related to a
dementia diagnosis. The duration of community management
is from the diagnosis of dementia to the end date of commu-
nity management, which is considered to be when the patient
dies or is admitted to a nursing facilities or medical institution
for more than 3 months. The community management rate is
the proportion of dementia patients who are receiving com-
munity management relative to the total number of demen-
tia patients in the population.

We followed the community management rate among pa-
tients diagnosed with dementia in 2003, 2004, or 2005 (Fig.
1). The estimated community management rates were simi-
lar after 15 years among patients diagnosed with dementia in
2003, 2004, or 2005. However, using 15 years as the standard
follow-up period is difficult due to its length, and so we ana-
lyzed changes and differences in the community management
rate over 5-year intervals.

Ethical approval

This study was approved by the Institutional Review Board
of Hanyang University Guri Hospital (2020-0627). All per-
sonal information in the NHIS database was de-identified,
and the need to obtain informed consent was waived.

Charlson Comorbidity Index

We used the ICD-10 version of the CCI, which includes the
following 17 diagnostic categories: acute myocardial infarc-
tion, congestive heart failure, peripheral vascular disease, ce-
rebral vascular accident, dementia, pulmonary disease, con-

In-community management probability
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Follow-up years

Fig. 1. Community management rate during follow-up of dementia
patients diagnosed in 2003, 2004, and 2005.
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nective-tissue disorder, peptic ulcer, mild liver disease, diabetes,
diabetes with complications, paraplegia, renal disease, cancer,
metastatic cancer, severe liver disease, and HIV."* Since all of
the subjects in this study had dementia, the other 16 diagnos-
tic categories were weighted to calculate the CCI. The weights
and corresponding ICD-10 codes are listed in Supplementary
Table 1 (in the online-only Data Supplement).

Statistical analysis

The 5-year community management rate was calculated for
patients diagnosed with dementia from 2003 to 2013. De-
scriptive statistics of the study population are presented. All
participants were divided into groups and compared accord-
ing to age (five groups: <50, 50-59, 60-69, 70-79, and =80
years), sex, CCI (three groups: 0, 1 or 2, and =3), residence
area (metropolitan and nonmetropolitan), and income (quin-
tiles). Continuous variables are expressed as mean+SD val-
ues, and categorical variables are expressed as percentages or
frequencies. The community management rate was compared
using the chi-square test at 5 years after a diagnosis of demen-
tia. All statistical analyses were performed using the SAS soft-
ware (version 9.3; SAS Institute, Cary, NC, USA), and p<0.05
was considered statistically significant.

RESULTS

Between 2003 and 2018, 1,756,998 patients visited medical
institutions with a dementia-related code, with 941,525 of
them visiting medical institutions 3 or more times. This study
analyzed the 5-year community management rate in 549,297
patients (64.4% females) diagnosed with dementia from 2003
to 2013 (Fig. 2).

Demographic characteristics and comorbidities of all sub-
jects are presented in Table 1. Among the patients newly di-
agnosed with dementia in 2013, the mean duration of com-
munity management during the 15 years of follow-up was
5.98 years (Table 2). Patients with younger age, lower CCI,
and residence in a metropolitan area had a longer duration of
community management. Dementia patients with the highest
and lowest incomes had shorter durations of community man-
agement (Table 2).

The number of patients newly diagnosed with dementia in-
creased steadily from 2003 to 2011, after which it stabilized
(Fig. 3). The 5-year community management rate decreased
rapidly from 2003 to 2006 (year of the dementia diagnosis),
after which it increased steadily except during 2009 and 2010
(Fig. 3).

All participants were divided according to age, sex, CCI,
residence area, and income. The 5-year community manage-
ment rate was lower for older age (Fig. 4A) and higher co-
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Subjects with dementia related code in
medical institutions from 2003 to 2018
n=1,756,998

Y

Subjects with visited medical institution
3 or more time with dementia related code
n=941,525

Excluded subjects without 5-year
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Subjects from 2003 to 2013
n=549,359

\

follow-up data
n=392,166

Excluded subjects expired before

A4
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> third visit with dementia related code
n=62

Fig. 2. Identification of newly diagnosed dementia patients from the database of the Korean National Health Insurance Services.

morbidity burden as determined by CCI (Fig. 4C). Females
showed a lower 5-year community management rate up to
2011 (Fig. 4B). Patients living in a metropolitan area showed
a higher 5-year community management rate (Fig. 4D), while
those with the lowest 40% of incomes demonstrated a low
5-year community management rate (Fig. 4E).

DISCUSSION

We have revealed changes in the community management
rate over time. We also analyzed how the 5-year community
management rate differs according to the year in which de-
mentia was diagnosed and how this indicator differed ac-
cording to various subgroups. The community management
rate was expected to increase if patients are diagnosed earli-
er, the progression of the disease is delayed, or the burden of
informal care decreases.

The number of newly diagnosed dementia patients in the
database of the NHIS increased steadily from 2003 to 2011,
after which it stabilized. This increasing trend was continued
even when considering the total population or the elderly
population in Korea (Supplementary Table 2 in the online-
only Data Supplement). A previous study comparing an el-
derly cohort from 2008 and population census data from
2005 demonstrated a declining temporal trend in the inci-
dence of all-cause dementia in Korea.”® Diverse policies in-
cluding mass dementia screening programs and medical ex-
pense support programs can identify and support dementia
patients who are not receiving medical care. This can explain

why the number of newly diagnosed dementia patients in
the NHIS database could increase even when the incidence
of dementia decreased.

Following the Korean government declaring “war against
dementia” in 2008, there have been announcements of three
NDPs: NDP-1 (2008 to 2011), NDP-2 (2012 to 2015), and NDP-
3 (2016 to 2020). These NDPs included diverse strategies for
detecting early-stage dementia (mass dementia screening
programs and support for dementia self-checkups), for im-
proving the management of dementia risk factors, for ex-
panding medical treatment support (increasing support for
medical costs, expanding eligibility for long-term care insur-
ance by adding Grade 5, provision of dementia-care infor-
mation, addition of a respite care service, and designation of
regional base hospitals for dementia), for expanding infra-
structure (establishing a dementia management conveyance
system, integrating a dementia-related database, training of
healthcare professionals about dementia, enhancing demen-
tia research, and expanding nursing facilities), for enhanc-
ing the support provided to caregivers (instigating the Na-
tional Dementia Helpline, adding diverse at-home long-term
care services, and improving the residential environment),
and for improving awareness and overcome stigma (annual
“Dementia Awareness Day,” providing dementia education,
implementing dementia-friendly communities and campaigns,
and revising of negative legislation and social expressions of
dementia)."*"®

In addition to measuring the incidence and prevalence of
dementia, diverse indicators were used to verify the effective-
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Table 2. Duration of in-community management during the 15-year
follow-up among the patients newly diagnosed dementia in 2013

Duration (yr)  Number of patients

Total 5.98+5.38 8,333
Age (yr)*
<50 13.72+3.93 237
50-59 10.83£5.67 503
60-69 8.0315.63 2,045
70-79 5301+4.74 3,390
>80 2944320 2,107
Sex*
Male 5941536 3,223
Female 5.9615.36 5,059
CCl
0 6.37+5.58 902
lor2 6.22+5.48 2,903
>3 5.75+5.27 4,528
Residence area®
Metropolitan 6.45+5.45 3,195
Nonmetropolitan 5.651+5.29 5,065
Income, quintiles*
<20% 5.721534 1,201
20%-400% 6.24+5.56 827
40%-60% 6.18%5.41 1,032
60%-80% 6.10+5.38 1935
>80% 5.82+5.29 3,237

Data are mean®SD values unless otherwise noticed.

*There were patients without data on age (n=51), sex (n=51), residence
area (n=73), and income (n=101).

CCl, Charlson Comorbidity Index.
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ness of the implemented policies. These indicators include
the total number of screenings for dementia, the number of
dementia patients exempted from calculations of health in-
surance (in Korea, the medical costs for severe dementia pa-
tients are reduced by applying “exempted calculation”), the
budget used for dementia research and development, sur-
veys for service satisfaction and the awareness of dementia,
and the rate of using dementia support centers. While these
indicators are important, there is need for an objective indi-
cator that can reflect the original goal of dementia policies. The
Ministry of Health and Welfare of Korea is preparing NDP-4
(2021 to 2025),"” and various indicators are being developed to
confirm the effects of diverse policies included in this plan.
The community management rate was developed as an auxil-
iary indicator to reflect major political events. Various pre-
emptive policies have been announced in In Korea, including
expanding elderly care facilities (in 2005),' a mass dementia
screening program to screen and prevent dementia (in 2007),"”
and standard clinical practice guidelines for dementia patients
(in 2009)." As a result of policies expanding elderly care fa-
cilities,'® the number of medical care facilities including nurs-
ing facilities and geriatric hospitals increased rapidly from
2004 to 2006 (Supplementary Table 2 in the online-only Data
Supplement). These policies might have affected the declin-
ing temporal trend of the 5-year community management
rate of dementia patients diagnosed from 2004 to 2006 (Fig.
3). In addition, the announcement of a standard clinical
practice guideline for dementia patients in 2009 might have
restricted the use of the diagnostic code for dementia in pa-
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Fig. 3. Five-year community management rate and number of newly diagnosed dementia patients from 2003 to 2013.
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Fig. 4. Five-year community management rate of dementia patients stratified by age (A), sex (B), CClI (C), residence area (D), and income (E).

*p<0.05; **p<0.01. CCl, Charlson Comorbidity Index.

tients with mild symptoms,'® and hence reduced the 5-year
community management rate of patients diagnosed in 2010
compared with 2009 (Fig. 3). The 5-year community man-
agement rate seems to reflect these social events.

Various policies are used to promote dementia-friendly
and inclusive communities around the world." Such com-
munities are designed to improve negative perceptions of de-
mentia and to promote the social inclusion of dementia pa-
tients. Interventions to overcome stigma and social exclusion
are important, including since they will help dementia pa-
tients to be able to keep living in their own homes," which is
closely related to an increase in the community management
rate. There is a need for effective indicators that reflect the
efforts to improve the stigma and social exclusion of demen-
tia, and the community management rate might be one such
indicator.

The 5-year community management rate decreased with
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the comorbidity burden according to the CCI in this study.
Preventing comorbidities should increase the 5-year commu-
nity management rate and reduce the social burden. Females
showed a lower 5-year community management rate up to
2011, and there was no sex difference in the number of pa-
tients who were diagnosed with dementia in 2012 or 2013.
Patients living in a metropolitan area showed a higher 5-year
community management rate (Fig. 4D), and those with in-
comes in the lowest 40% demonstrated a low 5-year commu-
nity management rate (Fig. 4E). These indicators reflect the
demographics of dementia patients, and these differences could
be due to the supporting infrastructure (i.e., day-care center,
at-home long-term care services, and regional centers for de-
mentia) and better accessibility in the metropolitan area,
and greater perceived burden of informal care in the low-in-
come group. Efforts to reduce the burden of informal care of
patients and caregivers in nonmetropolitan areas and among



those on low incomes should be considered in future poli-
cies in order to reduce the gaps between these subgroups.

This study had some limitations. First, we identified demen-
tia patients using diagnostic codes and number of visits from
the NHIS database, and the diagnoses could not be double-
checked by applying neuropsychological tests. Although we
attempted to reduce the rate of overestimation by limiting cas-
es to those who had three or more visits with a dementia-re-
lated diagnostic code, including the results of neuropsycho-
logical tests could have improved the accuracy. Second, data
on the psychological status of patients (e.g., quality of life,
mood, or emotion) could not be obtained. This information
cannot be identified from claims data, and so future prospec-
tive studies should consider including interviews or question-
naires that reflect the psychological status of patients. Third,
the type, compliance with, and period of medication were not
analyzed. As Korean NDPs targeted all dementia patients,
rather an specific types of dementia, we evaluated the com-
munity management rate for all dementia patients first and did
not analyze the type of medication. Future studies of specific
types of dementia and treatment modalities might yielded
more detailed information.

The community management rate for Korean dementia pa-
tients could be calculated using data from the NHIS database.
Since the community management rate can be affected by
various factors, including the expansion of medical care facili-
ties and the ability to perform mass screening to diagnose de-
mentia in the early stage, we suggest using this indicator as an
auxiliary indicator first and then expanding the scope of its
use. Since each country has different types of infrastructure
and situations related to dementia, it might be difficult to use
this indicator directly. However, if the concept of the “rate of
dementia patients remaining in their own community” is uti-
lized and modified to suit the circumstances of each country,
a promising indicator might be developed to help determine
the direction of dementia policies.

The community management rate seems to reflect diverse
social events, including policy announcements. The early di-
agnosis of dementia, delayed progression of dementia, and
reduced informal care burden of patients and caregivers are
expected to be associated with the community management
rate, which makes these three indicators important references
for setting new policies in the future. The present study found
that the 5-year community management rate was lower for
older age, higher comorbidity burden, living in a nonmetro-
politan area, and lower income. Future policies should con-
sider reducing the gaps between these subgroups. Further stud-
ies are needed into the use of this indicator for monitoring
the management of dementia patients.
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