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Background: This study compared changes in physical function, cognitive function, and problem-
atic behaviors among nursing home residents with dementia between the dementia specialized 
care and general units. Methods: To assess the effects of a dementia specialized care unit 
(D-SCU), this study applied the difference-in-differences method. While the D-SCU was intro-
duced in July 2016, the service was provided in January 2017. We defined the pre-intervention 
period as July 2015 to December 2016 and the post-intervention period as January 2017 to Sep-
tember 2018. We matched long-term care (LTC) insurance beneficiaries using the propensity 
score matching method to minimize selection bias. After this matching, two new groups were 
obtained, each with 284 beneficiaries. To characterize the actual effects of the D-SCU on physi-
cal function, cognitive function, and problematic behaviors among dementia beneficiaries, we 
conducted a multiple regression analysis that controlled for demographics, LTC need, and LTC 
benefit utilization. Results: The physical function score significantly increased according to the 
time effect, and the interaction term between time and the use of D-SCU was significant. There-
fore, the activities of daily living (ADL) score of the control group increased by 5.01 points more 
than that in the group of beneficiaries using the D-SCU (p<0.001). However, the interaction term 
had no significant effect on cognitive function or problematic behavior. Conclusion: These results 
revealed the partial effect of the D-SCU on LTC insurance. Further research is required that con-
siders the variables of service providers. 
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INTRODUCTION 

The number of people with dementia is predicted to increase glob-
ally, from 57.4 million in 2019 to 152.8 million in 2050.1) With 
rapid aging, the prevalence of dementia in South Korea is estimat-
ed to increase from 8.7% in 2010 to 15.1% in 2050, increasing the 
number of dementia patients from approximately 420,000 in 2008 
to approximately 2.71 million in 2050.2)  

Most people with dementia initially receive care at home but are 
transferred to institutions due to the informal caregiver burden re-

lated to behavioral symptoms and the need for more skilled care.3) 
In nursing homes, providing care to dementia residents requires 
knowledge and skills specific to the physical, cognitive, and sup-
port needs of these individuals and their families.4) As traditional 
nursing homes are similar to hospitals and cannot meet the unique 
care needs of residents with dementia, some countries have in-
stalled special units (for example. dementia special care unit, spe-
cialized living unit) in nursing homes since the 1980s, to provide 
customized services to patients with dementia.5–7) 

Dementia-specialized care units (D-SCUs) in nursing homes 
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are of various types and have heterogeneous structures in each 
country, with no international consensus on their definition.8-10) 
However, most D-SCUs apply patient admission and discharge 
criteria; appropriate standards of physical environment design; 
hire, train, place, and supervise personnel suitable for the care of 
residents with dementia; conduct special activity programs for pa-
tients with dementia; and allow family participation.6) 

Since the introduction of long-term care insurance (LTCI), 
which has been operating in the national social insurance system 
since July 2008, various policy measures for dementia beneficiaries 
have been applied in South Korea. For example, workers caring for 
beneficiaries with dementia receive additional training to provide 
patients with cognitive enhancement programs. From July 2016, 
the D-SCU was included in the Korean LTCI benefit and its facili-
ty, and staffing standards and details of the program were legislated 
into law. The reimbursed costs on a pay-per-day basis and copay-
ment for services provided in D-SCU are higher than those of gen-
eral nursing home services. 

Previous studies reported that D-SCUs positively affected the 
social interactions of patients with dementia,11) and improved their 
daily living ability,6,7,12) cognitive function,13) and quality of life,5) 
compared to traditional nursing homes. However, a systematic re-
view of the literature indicated that the results of these studies were 
inconsistent and that the studies had different numbers of patients 
assigned to the experimental and control groups.9) Therefore, the 
present study aimed to compare changes in the functional status of 
Korean LTCI beneficiaries with dementia between the D-SCU 
and general nursing homes over 1 year and to examine the associa-
tions between LTCI service type and health outcomes. 

MATERIALS AND METHODS 

Data Sources 
This study used the LTCI dataset, a national-level data source from 
the National Health Insurance Service (NHIS), a public insurer, 
between July 2015 and September 2018. More specifically, this 
study used data from the long-term care (LTC) needs assessment 
and claims databases from the LTCI dataset. All applicants for 
LTCI benefit eligibility were evaluated using the LTC needs assess-
ment checklist, which consists of 52 items, including information 
on the presence of diseases, physical function, cognitive function, 
behavioral problems, nursing needs, and environmental condi-
tions.14) LTCI applicants are categorized into six groups (grades 
1–5 and grade cognition assistance) based on the severity of the 
beneficiary's care needs. Grade 1 includes those with the highest 
level of care needs, while grade 5 includes those with the lowest 
care needs.15) Grade cognition assistance is assigned to applicants 

with mild dementia and relatively good physical functioning. A 
mandatory LTC needs assessment must be conducted every 12 
months, except for individuals with an initial high score16) for LTCI 
beneficiaries. The LTCI claims data include the type of benefits 
provided to beneficiaries by the LTC institution, the date of the 
provision, and the frequency of provision. These data are used to 
determine whether dementia beneficiaries receive care in a D-SCU 
or a general nursing home.  

Overview of D-SCUs under LTCI in Korea 
The basic directive of the D-SCU is to target dementia recipients 
who can perform daily life activities and live together to maintain 
and improve the physical and cognitive functions of older adults 
with dementia. Accordingly, grade 1 was excluded; among benefi-
ciaries of grades 2–5, those with dementia listed in the doctor's 
note or with a medical treatment history for dementia were con-
sidered. Compared to the general nursing home unit, the D-SCU 
has a reinforced manpower standard; thus, with one care provider 
assigned per 2.5 residents in the general unit of a nursing home, 
the D-SCU has one provider per two residents. Additionally, in the 
D-SCU, caregivers and managers directly providing services to res-
idents with dementia are required to complete separate specialized 
training. The D-SCU provides tailored programs that consider the 
functional status and characteristics of residents to maintain and 
improve physical and cognitive functions; reality awareness train-
ing and exercise therapy, family education and family participation 
programs, and cognitive stimulation activities group programs 
such as music and music activities are also provided. Moreover, the 
bedroom or common space areas of the D-SCU are wider than 
those of the general unit of the nursing home, making it easier to 
perform individual care and cognitive reinforcement programs. 

Study Sample 
While D-SCUs were introduced in July 2016, the actual service 
was provided in January 2017. Among the 466 LTC beneficiaries 
who used D-SCU benefits for > 1 year between January 2017 and 
September 2018, 182 people who used LTC services for < 12 
months between July 2015 and December 2016 were excluded. 
The final treatment group consisted of 284 individuals. A total of 
72,299 LTC beneficiaries who used general LTC units for > 1 year 
between January 2017 and September 2018 were included in the 
control group in the first step. Among these, 9,124 LTC beneficia-
ries were excluded if they did not use general LTC units for > 1 
year between July 2015 and December 2016. We applied propen-
sity score matching (PSM) to minimize the effects of potential 
confounding factors. After PSM (1:1 nearest-neighbor matching), 
two new groups were obtained, each with 284 patients. 
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Outcome Variables 
The outcome variables in this study were changes in physical func-
tion, cognitive function, and problematic behaviors. The activities 
of daily living (ADL) subscale measuring physical function con-
sisted of changing clothes, face washing, brushing teeth, bathing, 
eating, changing positions, sitting up, transferring to a different 
seat, exiting a room, using a toilet, controlling the bowel and blad-
der, and washing hair, with a possible score ranging from 13 to 39. 
Each item was assessed as totally independent, partially depen-
dent, or totally dependent. The cognitive function subscale con-
sists of 10 items to measure short-term memory loss; disorienta-
tion to time, place, age, and people; and inability to understand 
one's daily schedule/work. Each item was scored as either 1 or 0 to 
indicate whether the beneficiary had the symptom. The problem-
atic behavior subscale consists of 16 items (delusions, hallucina-
tions, sadness/crying, sleep disturbance/confusing day and night, 
resistance to assistance, wandering/restlessness, getting lost, verbal 
aggression/threatening actions, attempting to leave, destroying 
property, inappropriate or meaningless behaviors, hiding money/
things, inappropriate dressing, poor hygiene, inability to manage 
fire hazards, and separation anxiety). Each ADL item and problem 
behavior were assessed as yes or no. In this study, we converted the 
total score of each scale to a perfect score of 100 points, the validity 
of which was demonstrated previously.17-19) 

Ethical Approval 
This study was approved by the Sangji University Institutional Re-
view Board (IRB No. 1040782-181120-HR-19-38). Also, this 
study complied the ethical guidelines for authorship and publish-
ing in the Annals of Geriatric Medicine and Research.20)  

Statistical Analysis  
We used a quasi-experimental approach that mixed PSM with dif-
ference-in-differences (DID) to measure the effect of D-SCU. The 
purpose of matching was to identify individuals with characteris-
tics similar to those of the intervention participants, except for the 
intervention status.19) We matched LTC beneficiaries in the 
D-SCU with those in general units using the PSM method (1:1 
nearest-neighbor matching) to minimize selection bias. Based on a 
literature review of potentially explainable variables16,21-25) related 
to changes in physical function, cognitive function, and problemat-
ic behavior of nursing home residents, demographic factors, LTC 
need factors, and utilization of LTC benefit were the factors used 
for PSM. The demographic factors included sex and age. The indi-
cators of LTC need included LTC grade (2, 3, 4, and 5), subjective 
vision condition (having problems seeing), subjective hearing sta-

tus (having problems hearing), and diseases other than dementia 
(yes or no). The utilization of LTC benefit factors included facility 
type (nursing home or small-group home) and total duration of 
LTC benefit use. We defined the period before the intervention as 
the baseline period ( July 2015 to December 2016). Logistic re-
gression models were used to calculate the propensity scores. Dif-
ferences between the treatment and control groups were compared 
using the χ2 test for categorical variables and the t-test for continu-
ous variables after PSM. 

In this study, the primary statistical model used was the DID 
analysis. DID analysis is the most frequently used and informative 
study design to examine the effects of interventions.25) DID as-
sumes that the intervention and comparison groups would have 
shown the same trends without any intervention in pre-post as-
sessments.26) Because nursing home residents with dementia have 
a continuous decline in functional status, this study applied DID 
analysis to determine whether the D-SCU slowed this decline 
compared to the general unit. The change in scores of physical 
function, cognitive function, and problematic behaviors in the 
treatment group before the introduction of the D-SCU and after 
utilization of the D-SCU minus the corresponding change in the 
control group were assessed. Analyses were performed using SAS 
Enterprise Guide 7.1 (SAS Institute Inc., Cary, NC, USA). All tests 
were two-tailed, and a p-value < 0.05 was considered statistically 
significant. 

RESULTS 

Study Population Characteristics 
The general characteristics of the participants are shown in Table 1. 
The proportions of LTCI grades 2–5 at baseline was 38.4% 
(n = 218), followed by 37.9% (n = 215), 18.5% (n = 105), and 5.3% 
(n = 30). The number of female participants exceeded that of male 
participants by 437. Subjective vision conditions were 66.2% 
(n = 376), compared to 33.8% (n = 192) in the group with no vi-
sion problems. Subjective hearing conditions accounted for 51.1% 
(n = 290) of the cases with problems, similar to the proportion of 
participants without problems. Moreover, 37.1% (n = 211) partici-
pants were affected by diseases other than dementia, whereas 
62.9% (n = 357) were affected by dementia alone. Regarding facili-
ty types, 67.1% (n = 381) used LTC facilities, compared to 32.9% 
(n = 1,887) users of state and night care facilities. The average age 
of the participants and duration of utilization was 81.72 ± 7.72 
years and 18.40 ± 3.07 months, respectively. The distributions of 
these general characteristics did not differ between the experimen-
tal and control groups. 
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Functioning and Problematic Behavior Scores Pre- and Post-
intervention in the Treatment and Control Groups 
During the use of the D-SCU service, physical function scores in-
creased in both groups, from 33.42 to 36.63 points in the experi-
mental group and from 33.00 to 41.21 points in the control group. 
The cognitive function scores showed that cognitive ability in-
creased in the experimental group by 3.13 points, from 56.16 to 
59.29 points, and by 4.64 points in the control group, from 57.04 
points to 61.68 points. Regarding problem behavior scores, the 
score in the experimental group decreased by 1.80 points from 
19.73 to 17.93 points, while that in the control group decreased by 
1.61 points from 19.77 to 18.16 points, showing improvement in 
both groups (Table 2). 

Table 3 shows the results of the DID analysis for functioning 
and problematic behaviors. A multiple regression analysis con-
trolling for the control variables to determine the effects of demen-
tia-premeditated LTC facility services showed that the physical 
function scores increased by 8.21 points depending on the time ef-
fect (p < 0.001). The physical functional score of the control group 
increased by 5.01 points more than that of the LTC service provid-
er because of the significant interaction term of the service type, 
indicating the effectiveness of the pure policy (p < 0.001). Similar 
to the results of the simple double-difference analysis, recipients 
using the dementia-preferred service had lower deterioration in 
physical function compared to recipients using the care-type ser-
vice. 

Cognitive function scores increased by 4.64 points (p < 0.01) 
depending on the time effect (p < 0.01), and dementia-premedi-
tated LTC systems did not affect cognitive performance scores due 
to the lack of significant interaction terms of the pure policy. 

Regression analysis of problem behavior scores did not signifi-
cantly affect users' behavioral change scores, nor did the statistical 
significance of the interaction between time and group indicate the 
effects of pure policies, indicating that dementia counseling ser-
vices did not significantly affect the change in recipients’ problem 
behavior scores (Table 3). 

Table 1. General characteristics of subjects after matching 

Variable Treatment group (n = 284) Control group (n = 284) Total (n = 568) p-valuea)

LTC grade 0.983
  2 16 (5.6) 14 (4.9) 30 (5.3)
  3 107 (37.7) 108 (38.0) 215 (37.9)
  4 108 (38.0) 110 (38.7) 218 (38.4)
  5 53 (18.7) 52 (18.3) 105 (18.5)
Sex 0.370
  Female 223 (78.5) 214 (75.4) 437 (76.9)
  Male 61 (21.5) 70 (24.6) 131 (23.1)
Subjective visual status 0.859
  No problem 97 (34.2) 95 (33.5) 192 (33.8)
  Problem 187 (65.8) 189 (66.5) 376 (66.2)
Subjective hearing status 0.502
  No problem 135 (47.5) 143 (50.4) 278 (48.9)
  Problem 149 (52.5) 141 (49.6) 290 (51.1)
Diseases other than dementia 0.543
  No 175 (61.6) 182 (64.1) 357 (62.9)
  Yes 109 (38.4) 102 (35.9) 211 (37.1)
Age (yr) 81.48 ± 7.58 81.97 ± 7.86 81.72 ± 7.72 0.448
Duration of utilization (mo) 18.38 ± 3.03 18.43 ± 3.11 18.40 ± 3.07 0.838

Values are presented as number (%) or mean±standard deviation.
a)Using the χ2 test for categorical variables and the t-test for continuous variables after propensity score matching.

Table 2. Pre- and post-score of physical function, cognitive function, 
and problematic behavior in treatment and control group 

Variable
Score

Pre Post
Physical functioning
  Treatment group 33.42 ± 10.88 36.63 ± 11.75
  Control group 33.00 ± 10.69 41.21 ± 17.63
Cognitive functioning
  Treatment group 56.16 ± 16.04 59.29 ± 18.88
  Control group 57.04 ± 16.60 61.68 ± 18.47
Problematic behavior
  Treatment group 19.73 ± 14.24 17.93 ± 13.96
  Control group 19.77 ± 13.91 18.16 ± 13.91

Values are presented as mean±standard deviation.
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DISCUSSION 

The results of this study indicated that the D-SCU was effective in 
maintaining residual physical function and preventing the deterio-
ration of physical functions. These results are consistent with those 
of previous studies.5,12,27) In contrast, the D-SCU did not affect 
changes in cognitive function, also similar to results reported pre-
viously.5,12) In addition, the behavioral change scores decreased in 
both the experimental and control groups. However, the effects of 
time or D-SCU service on the behavioral change score were not 
significant in the DID analysis. Thus, the D-SCU service did not 
affect changes in behavioral change scores, which is consistent with 
the findings of a previous study.5) Therefore, the effects of the 
D-SCU were limited and did not contribute to preventing cogni-
tive decline in nursing home residents with dementia. 

There are several possible explanations for these results. First, 
while the D-SCU services were ineffective in preventing the dete-
rioration of cognitive function, they were more effective than ser-
vices in general LTC facilities in preventing a decline in daily activ-
ities. Dementia reduces the ability to perform daily activities, mak-
ing independent life difficult and subsequently reducing the quali-
ty of life of people afflicted with dementia.28) Impairment in per-
forming daily activities is common in individuals with dementia 
and has been reported to rapidly decline with the progression of 
dementia.29) Therefore, preventing a decline in the ability to per-
form daily activities in the early stages of dementia can contribute 
to improving the quality of life of individuals with dementia. In 
this respect, it is significant that the results of this study revealed 
that the D-SCU was effective in preventing the deterioration of 
daily life performance. Prior research has reported the effectiveness 
of ADL training, physical rehabilitation therapy, and exercise ther-
apy as non-pharmacological interventions to improve daily life 
performance in people with dementia.28,30) Because such content 
was included in the D-SCU program, the D-SCU likely prevented 
the decline in daily life performance. 

Second, the results of the present study showed that the D-SCU 
did not have a significant effect in preventing cognitive decline 

compared to general LTC services. The change in cognitive func-
tion score in the experimental group was 2.38 points lower than 
that in the control group after the implementation of the D-SCU. 
However, the difference was only 1.51 points when considering 
the change between pre- and post-implementation. Two interpre-
tations are possible for these results; first, the current D-SCU ser-
vices are qualitatively insufficient to prevent cognitive decline in 
service recipients. Although it is currently intended to arrange fa-
cilities and personnel as stipulated by the law and implement cus-
tomized programs for patients with dementia, the provision of lev-
el-specific programs or customized programs for individuals is 
practically difficult.31) Accordingly, for D-SCU services to contrib-
ute to the prevention of cognitive decline, discussions are needed 
regarding qualitative improvements beyond the current level of 
service delivery. Second, although the degree of decline in cogni-
tive function varies according to the severity of dementia, we could 
not perform subgroup analysis of dementia severity could not be 
performed due to the limited sample size. Subsequently, it was im-
possible to identify potential differences according to the severity. 

Third, problem behavior scores showed nearly no difference or 
a slight decrease in both D-SCU and general LTC facility users af-
ter receiving the services. Therefore, the services provided under 
LTCI were associated with a reduction in problem behaviors 
among patients with dementia. However, the results of the DID 
analysis indicated no statistically significant effect of D-SCU ser-
vices in reducing problem behaviors compared to general LTC 
services. Several studies on D-SCUs have reported improvements 
in both the quantity and quality of social interactions between pa-
tients with dementia or between patients with dementia and their 
caregivers5,11,32) and a decrease in problem behaviors.7,25,33) Howev-
er, we observed no significant difference compared to general LTC 
facilities. The clinical aspects of D-SCU services in Korea do not 
include interventions related to drug intake. However, nursing 
home residents with dementia take multiple medicines and require 
medication management that includes prescribing, dispensing, 
and adherence to medication review.34) In addition, the results of 
the current study indicated that the difference in these results 

Table 3. Effects of D-SCU on the functioning and problematic behavior 

Variable
Physical functioning Cognitive functioning Problematic behavior
β SE β SE β SE

Intercept 30.443 4.054 67.463 6.557 36.239 5.536
Time 8.21* 0.830 4.64* 1.343 -1.61 1.134
Groups 0.19 0.832 -1.18 1.346 -0.06 1.136
Time × Groups -5.01* 1.175 -1.51 1.900 -0.19 1.604

D-SCU, dementia-specialized care unit; SE, standard error.
*p<0.001.
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stems from the fact that the service provider personnel and service 
content of D-SCUs that showed effectiveness in prior studies differ 
from those in the Korean D-SCU services. A previous study re-
porting the effect of D-SCU on social interaction in patients with 
dementia proposed that, unlike traditional nursing homes, demen-
tia-specialized units were staffed with additional personnel for rec-
reation and activities to work three shifts from 08:00 to 21:00, and 
such staffing had an effect on improved social interaction.32) The 
results of these prior studies are considered to have significant im-
plications for South Korea’s policy. Since the introduction of 
D-SCU services in July 2016, the number of providers has in-
creased from 25 in 2016 to 175 in 2019, and the Ministry of Health 
and Welfare has relaxed provider-entry requirements, such as facil-
ity and staffing standards, to increase the number of facilities. 
However, a previous study on the relaxation of such standards ar-
gued that although service differentiation is key to improving 
D-SCU effectiveness, further examination is needed to determine 
whether this can be achieved with relaxed standards.35) Further-
more, service fees may increase if facility staffing standards are 
tightened and out-of-pocket costs for beneficiaries may rise, creat-
ing unmet needs that prevent access to necessary services due to 
cost burdens. Therefore, policies must be formulated to differenti-
ate between general LTC facilities and simultaneously reduce the 
recipients’ cost burdens. 

The present study has several limitations. First, although the 
sample size of the target analysis was sufficient, the period of data 
collection was < 3 years after the introduction of the D-SCU sys-
tem and there was a limit to securing a large number of subjects for 
the analysis because the level of participation at the beginning of 
the implementation of the new system was low. In the future, more 
accurate evaluation will be possible if the follow-up period is fur-
ther extended and continuous research is conducted on a larger 
number of subjects to suggest sophisticated directions for institu-
tional development. 

Second, the current study used secondary data extracted from 
the NHIS’s LTCI database. Therefore, we couldn’t have analyzed a 
wide range of variables, such as social support, nutritional status, 
and dementia type and severity, which can affect physical and cog-
nitive functions as well as changes in problem behaviors. 

Third, the LTC needs checklist used for outcome measures in 
this study was not developed for research but rather was developed 
to administratively select LTC beneficiaries. Therefore, we did not 
rigorously test its validity. In addition, under Korean circumstanc-
es, it is highly likely that the evaluators assessing the LTC needs 
checklist in patients with dementia residing in nursing homes dif-
fer before and after LTC. While evaluators who are NHIS staff re-
ceive sufficient training for the evaluation of the LTC checklist, dif-

ferences may occur between evaluators.  
Fourth, this study did not consider variables concerning provid-

ers of services to patients with dementia. In other words, although 
LTC facilities dedicated to dementia care arrange service person-
nel and the environment according to the relevant laws and regula-
tions, staffing and environments differ among facilities; these vari-
ables cannot be controlled due to data restrictions. Therefore, fur-
ther research using sophisticated research designs is necessary.  
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