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Abstract
Background: Dementia special care unit (D-SCU) is a main care mode for the elderly with dementia, and has increased steadily
internationally. However, little is known about the D-SCUs of China. The present study aimed to analyze and summarize the types and
standards of D-SCUs in China, and evaluate the care e�ciency of the D-SCU care model.

Methods: A cross-sectional survey was conducted between June 2018 and July 2019 in 6 cities of China. Quantitative data about the basic
information and the care satisfaction were collected from 25 care facilities in the 6 cities. Qualitative data about the care status of the elderly
with dementia, the standards, the management and the operation of the D-SCUs were collected among the 25 care facilities and the 3 cities
that had issued standards for setting D-SCUs. Grounded theory method was used to analyze the qualitative data, and data envelopment
analysis (DEA) method was applied to evaluate the care e�ciency of the D-SCU care model.

Results: The technical e�ciency, pure technical e�ciency and scale e�ciency of care facilities with D-SCUs were higher than those of care
facilities without D-SCUs (P=0.016, P=0.022, and P=0.021, respectively). The types of D-SCUs could be divided into independent, semi-
independent, semi-dependent and dependent according to the architecture, physical space, and management mode. The standards for the
area, environment, beds, service items of the D-SCUs were various among the 3 cities that had issued standards for setting D-SCUs.

Conclusions: The care model of D-SCUs is effective and professional, and can be further promoted in China. The exploration and standard
research on the D-SCUs should be strengthened in future.

Background
Dementia is a chronic or progressive central nervous system degenerative syndrome, manifested as a series of cognitive impairment,
emotional control and social behavior problems, and is known as an epidemic disease in the world currently. Dementia has been listed as the
fourth most common cause of death after heart disease, cancer and stroke[1]. Around the world, there will be one new case of dementia
every 3 seconds. 50 million people worldwide are living with dementia 2019, and the number will more than triple to 152 million by 2050. The
total estimated cost of dementia reaches USD 1 trillion and is expected to reach USD 2 trillion by 2030[2].

China has become an aging society in the past 20 years, and dementia is increasing rapidly in China. It was estimated that there were
12 million elderly with dementia in China in 2019, accounting for about 5% of the elderly population[3], ranking �rst in the world, accounting
for 40% of the total number of elderly people with dementia in the Asia-Paci�c region and about 20% of the total number of elderly people
with dementia in the world[4]. Due to the particularity of dementia, care di�culty and pressure for the elderly with dementia are larger than
those for the general elderly. At present, the care mode of the elderly with dementia in China is still dominated by home care, but this model
not only causes serious care pressure for families, but also lacks professionalism[5–7]. As a result, the life quality of the elderly with
dementia and their family caregivers is generally low. Care for the elderly with dementia has created serious challenges to social
development, social security and long-term care systems.

Institutional care is one of the main ways for the elderly with dementia to obtain professional care[8]. The living styles of the elderly with
dementia in these care facilities include isolation (not living with other elderly) and mixed (living with other elderly). Dementia special care
unit (D-SCU), which is especially designed through structural design, sta�ng and activity plans, aims to provide supportive social and
physical environments for the elderly with dementia, is the main mode for realizing isolated living. In the past decade, the number of D-SCU
has increased steadily internationally[9, 10]. However, in China, the long-term care systems for elderly with dementia have not yet been
established[6]. The resources, such as care facilities, equipment and caregivers are very limited, especially professionals for dementia. Only a
small number of care facilities are willing or able to accept the elderly with dementia, and even fewer institutions have set up D-SCUs for
them. At present, the guiding document for the establishment of D-SCU has not yet been implemented at the national level, and only in recent
years, certain cities begin to explore the care ways of D-SCUs at the city level. Then what is the model of D-SCUs in China? Is this model
effective? and whether it is suitable for promotion in China? Little is known about these.

This study addressed this knowledge gap by use of cross-sectional survey to grasp the care model and the effectiveness of the D-SCUs in
China. In the study, we analyzed and summarized the types and standards of the D-SCUs in China, and compared the care e�ciencies of the
elderly with dementia between care facilities with and without D-SCUs using data envelopment analysis (DEA) method. The study could
provide scienti�c reference for policy making and industry development.

Methods
Study sample and data collection
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Questionnaire Survey. A cross-sectional study was carried out between June 2018 and July 2019 in 4 eastern cities (Shanghai, Qingdao,
Ningbo and Changzhou), 1 central city (Zhengzhou), and 1western city (Chengdu) of China. Objective Sampling and convenience sampling
were performed, and 25 care facilities that accepting the elderly with dementia were selected from the 6 cities. Questionnaire survey was
conducted among these 25 care facilities. The questionnaire was developed (Additional �le 1) and consisted of the basic information of the
care facility, the human resources allocation, the setting of the D-SCUs, and the satisfaction of the elderly with dementia. The satisfaction
involves 6 items: living environment, recreational and �tness equipment, dietary conditions, attitude of nursing staff, knowledge and skills of
nursing staff, service items. Satisfaction of each item divided into �ve levels (5 points for very satisfying, 4 points for satisfying, 3 points for
neutral, 2 points for dissatisfying, 1 point for very dissatisfying). The contents of the basic information of the care facility, the human
resources allocation and the setting of the D-SCUs were �lled in by the facility managers. Given the mental state of the elderly with dementia,
the items of satisfaction were �lled in by their relative who came to see them frequently. Finally, the satisfaction scores of 1046 elderly
people with dementia were effectively collected. 

Semi-structured in-depth interviews. "Interview Outline for Facility Manager" (Additional �le 2) and "Interview Outline for Civil Affair or Medical
Insurance Department Manager" (Additional �le 3) were developed based on literature review and expert consultation. "Interview Outline for
Facility Manager" was applied to interview the managers of the 25 facilities surveyed, and the contents involved the management mode,
operation status, and care status of the elderly with dementia. Three cities (Shanghai, Qingdao, and Chengdu) out of the 6 selected cities
have formulated standards for D-SCUs setting at the city level. "Interview Outline for Civil Affair or Medical Insurance Department Manager
"was applied to interview the Manager of Civil Affair or Medical Insurance Department of these 3 cities, and the contents involved the setting
standards, management, service models of the D-SCUs. Each interview lasted 20 to 40 minutes, and two researchers participated
simultaneously, one in charge of the interview and the other in charge of recording.

Analysis

Qualitative analysis. All of the interview data were analyzed by the �rst author (Xiaoxin Dong) using grounded theory approach[11]. The
analysis was done manually. In the �rst step, close reading of the interview records was done to familiarize and identify the key themes
emerging from the interviews. In the second step, a line-by-line coding of the interview records was performed using a three-stage coding
process involving open coding, axial coding and selective coding, in order to identify and name concepts and categories and to determine
their relationships[12]. The coding and categorization were done by using the Microsoft O�ce Word.

Quantitative analysis. In quantitative analysis, we followed a two-stage process. First, we took each care facility surveyed as a decision-
making unit (DMU), and the e�ciency value of each DMU was calculated using DEA method. Second, the care e�ciencies were compared by
statistical signi�cance tests between care facilities with and without D-SCUs. A similar approach was employed in previous studies, such as
Ozcan et al.[13] and Björkgren et al.[14]. Means and Medians were used to indicate the central tendency of the basic information of inputs
and outputs and the e�ciency values. In view of a normal distribution of e�ciency scores cannot be assumed in DEA model[13], the
differences between the two groups were tested by the nonparametric Wilcox test of median e�ciency levels. Deep2.1 software and
SPSS25.0 were applied for DEA analysis and statistical signi�cance tests, respectively, with a signi�cance level of a=0.05.

DEA Model

DEA is a quantitative analysis method that uses linear programming to evaluate the relative effectiveness of comparable DMU based on
multiple inputs and multiple outputs.DEA does not require speci�cation of functional form[14], can also handle e�ciency evaluation under
the conditions of multiple inputs and multiple outputs, which has become a common analysis tool for enterprise resource allocation[13-16].
Since DEA is a cutting-edge analysis technology that uses linear programming to identify production frontiers and is completely driven by
data, using DEA to analyze the e�ciency of care facilities can avoid the problem of subjectively assigning index weights, minimize
arbitrariness, and improve the scienti�city of decision-making and the objectivity of evaluation.

The DEA method mainly includes C2R model and B2C model. C2R model is mainly used to evaluate the relative effectiveness of the DMU to
determine whether the technology and the scale are effective at the same time. The �nal comprehensive e�ciency value or technical
e�ciency (TE) is θ, which can be effected by resource utilization and resource allocation. When θ=1, the DMUj technology is valid, indicating
that the management model and scale e�ciency have reached the best level under the current inputs and outputs. when 0<θ<1, the DMUj
technology is invalid. The larger the θ value, the higher the e�ciency of the DMUj relative to other DMUs. BC2 model decomposes the TE of
DMU into pure technical e�ciency (PTE) and scale e�ciency (SE). PTE refers to production e�ciency that affected by management
technology and production technology, and SE generally refers to whether a DMU is operating with optimal production size for producing a
de�ned output. TE= PTE×SE.

Inputs and outputs

https://pubmed.ncbi.nlm.nih.gov/?term=Bj%C3%B6rkgren+MA&cauthor_id=11519845
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In previous DEA studies of nursing homes, researchers tended to choose the number of different types of nursing home staff[15, 17-19], bed
number[14, 17, 20], value of �xed assets[14] as input variables, and the resident number[17], the satisfaction of residents[16], the days the
resident stay[14, 20, 21], and income[16] as output variables. Based on these studies and the common assumption of labor and capital as
the basic inputs for a production function [14], in this DEA models, we used building area, number of open beds and nursing staff as the
inputs. The building area and number of open beds was included as proxies for capital, and the number of nursing staff was included as
proxy for labor. In terms of outputs, we think that service quality can directly affect the service effects and the development of facilities.
Therefore, outputs can be selected from the perspective of residents, and then we choose the number and the care satisfaction of the elderly
resident with dementia as outputs in this model.

Results
Styles and characteristics of D-SCUs

According to on-site investigations and interviews, the styles of D-SCUs in China can be divided into four categories: independent, semi-
independent, semi-dependent and dependent based on the relative independence of architecture, the physical space, and the management
mode. The building space of independent and semi-independent D-SCUs was set up separately, while the building space of semi-dependent
and dependent D-SCUs was shared with other elderly residents. In addition, there were some differences in terms of architectural space, living
space, public activity space, management personnel and service personnel among the four types of D-SCUs, as shown in Table 1.

Table 1
Types and Characteristics of D-SCUs in China

Style Architectural space Living space Public activity space Manager Care personnel

Independent Completely independent:
independent care facilities
specially set up for the
elderly with dementia

Completely
independent: there
were only the elderly
with dementia, none
other elderly

Completely
independent: there
were only the elderly
with dementia, none
other elderly

Completely
independent:
dedicated
managers

Completely
independent: dedicated
care personnel

Semi-
independent

Independent: an
independent building
divided for the elderly with
dementia in care facilities
generally

Independent: there
were only the elderly
with dementia, none
other elderly

Independent: there
were only the elderly
with dementia, none
other elderly

Shared: co-
operate with
other parts
of the care
facilities

Independent: dedicated
care personnel

Semi-
dependent

Dependent: a closed
region or �oor isolated
from other elderly in the
same building

Independent: there
were only the elderly
with dementia, none
other elderly

Independent: there
were only the elderly
with dementia, none
other elderly

Shared: co-
operate with
other parts
of the care
facilities

Independent: dedicated
care personnel

Dependent Dependent: a semi-
enclosed region or �oor
isolated from other elderly
in the same building

Independent there
were only the elderly
with dementia, none
other elderly

Shared: sharing
activity space with
other elderly

Shared: co-
operate with
other parts
of the care
facilities

Independent or shared:
dedicated care
personnel or sharing
care personnel with
other elderly

Note: D-SCU: Dementia special care unit

 

Standards of D-SCUs

The standards for setting up D-SCUs in Chengdu, Qingdao and Shanghai were mainly considered from facility style, area, environment, beds,
personnel, and service items. All the three cities stipulated that the aged care facilities could set up D-SCUs. Qingdao and Chengdu also
stipulated that medical service facilities could also set up D-SCUs. All cities had regulations on environmental standards, care personnel
standards and service items for D-SCUs, but the relevant regulations were very different and not very detailed. There were also some other
different regulations on area standard, bed standard and manager standard for D-SCUs as shown in Table 2. Shanghai advocated home-
style care, and there were clear regulations on the number of beds and caregivers for each D-SCU, and the service items involved physical,
psychological, and social dimensions.
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Table 2
Standards of D-SCUs in Qingdao, Chengdu and Shanghai of China

City Facility style that could
open a D-SCU

Area
standard

Environment
standard

Bed standard Manager
standard

Care
personnel
standard

Service
items

Qingdao (1)Nursing care facilities

(2)Medical service
facilities

(3)Aged care facilities

Not
speci�ed

Enclosed
management

(1)At least 20
beds should
be provided in
institutions
undertaking
long-term care
services.

(2)At least 8
beds should
be provided in
the care
service chain.

(3)Institutions
that
undertaking
day care and
short-term
care services,
should set up
a
corresponding
number of
beds
according to
the scale of
service.

Not speci�ed At least 2
medical staff,
social
workers or
senior nursing
staff who
have been
trained in
dementia care
should be
provided.

(1)Medical
care

(2)Life care

Chengdu (1)Medical service
facilities

(2)Aged care facilities

(3)Care facilities that
provide home care
services for the elderly

Not
speci�ed

Quiet, safe,
and
comfortable
�rst �oor or
the �oors
with elevator.
Besides,
independent
and safe
outdoor
activity area
is required.

Not speci�ed 1 full-time
manager

1 registered
doctor and 1
registered
nurse is
required, or an
agreed
medical
institution
can provide
timely
medical care
services.

Otherwise, the
ratio of
caregivers to
dementia is
not less than
1:4.

(1)Life care

(2)Safety
care

(3)Non-
therapeutic
care

(4)Function
maintenance
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City Facility style that could
open a D-SCU

Area
standard

Environment
standard

Bed standard Manager
standard

Care
personnel
standard

Service
items

Shanghai (1)Aged care facilities

(2)Care facilities that
provide home care
services for the elderly

(1)The
usable
area of
single
room
should
not be
less
than
7m2.

(2)The
usable
area of a
single
bed in a
multi-
person
room
should
not be
less
than
5m2.

"Small unit"
mode, with
home-style
and
humanized
spatial
layout,
creating a
family-style
living
environment.

6–18 beds
per unit, 1 or
more units
can be set.

1 full-time or
part-time "care
planning
commissioner"
is required.

The ratio of
nursing staff
to dementia is
not less than
1:3, and all
personnel are
professionally
trained.

(1)Daily care

(2)Self-care
ability
training

(3)Moral
support

(4)Social
interaction

(5) Support
services to
families in
need in the
community

 

E�ciency evaluation

Basic information of inputs and outputs
Table 3 showed the basic information of the inputs and the outputs of the 25 facilities surveyed. The 25 facilities surveyed had an average
building area of 20,883.35 m2, an average of 504.60 open beds, and an average of 77.76 caregivers. On average, each facility had 83.56
elderly resident with dementia, and the average satisfaction of the elderly with the facility was 4.16 points.
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Table 3
Basic information of inputs and outputs of the 25 DMUs (facilities surveyed)

DMU Is there a
D-SCU

Inputs Outputs

Building
area(m2)

Number of
open beds

Number of
nursing staff

Number of elderly resident
with dementia

Satisfaction of the elderly
resident with dementia

DMU1 No 79304 459 185 163 3.87

DMU2 No 3800 809 17 26 4.24

DMU3 Yes 3800 450 18 50 4.35

DMU4 No 11200 811 55 15 4.33

DMU5 Yes 10000 296 48 21 4.13

DMU6 Yes 34547 252 79 23 4.17

DMU7 No 24875 600 73 21 3.93

DMU8 No 1200 66 7 7 4.11

DMU9 Yes 40000 1041 600 786 3.97

DMU10 Yes 600 155 5 6 4.33

DMU11 No 25580 245 18 15 4

DMU12 No 16584 982 101 55 4.27

DMU13 Yes 21500 112 42 50 4.33

DMU14 No 38643 158 87 146 4.05

DMU15 No 56339 66 120 14 4.42

DMU16 Yes 6900 20 37 60 4.17

DMU17 Yes 57000 18 64 30 4.21

DMU18 No 10000 600 31 19 4.37

DMU19 Yes 21116 1000 75 63 4.42

DMU20 Yes 31000 315 130 124 4.86

DMU21 Yes 10828 2780 57 205 3.47

DMU22 Yes 600 620 12 16 3.77

DMU23 No 1000 350 19 17 4.04

DMU24 Yes 4500 290 31 65 4.11

DMU25 No 11167 120 33 92 4.04

Mean   20883.35 504.60 77.76 83.56 4.16

Note: DMU: decision-making unit

 

DEA results

Among the 25 facilities, there were 10 effective facilities (with an e�ciency value of 1), accounting for 40% of the total number of facilities.
The minimum TE was 0.147 and the average was 0.65. The minimum PTE was 0.813 and the average was 0.97. The minimum SE was
0.166, and the average was 0.66 (Table 4).
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Table 4
DEA results of the 25 DMUs (facilities surveyed)

DMUs TE PTE SE

DMU1 0.375 0.813 0.46

DMU2 0.601 0.97 0.62

DMU3 1 1 1

DMU4 0.159 0.959 0.166

DMU5 0.263 0.919 0.287

DMU6 0.208 0.898 0.231

DMU7 0.147 0.851 0.173

DMU8 1 1 1

DMU9 1 1 1

DMU10 1 1 1

DMU11 0.463 0.912 0.507

DMU12 0.256 0.927 0.276

DMU13 0.605 0.999 0.605

DMU14 0.798 1 0.798

DMU15 0.325 1 0.325

DMU16 1 1 1

DMU17 1 1 1

DMU18 0.296 0.984 0.301

DMU19 0.306 0.955 0.321

DMU20 0.442 1 0.442

DMU21 1 1 1

DMU22 1 1 1

DMU23 0.96 0.978 0.982

DMU24 1 1 1

DMU25 1 1 1

Mean 0.648 0.967 0.66

Median 0.605 1 0.62

Note: DMU: decision-making unit, TE: technical e�ciency, PTE: pure technical e�ciency, SE: scale e�ciency

 

Comparison of the e�ciency of facilities with and without D-SCU

Among the 25 surveyed facilities, 12 facilities set up D-SCUs, of which 8 were effective facilities, accounting for 66.67%. 13 facilities did not
set up D-SCUs, of which 2 were effective facilities, accounting for 15.38%. Comparing the e�ciency of facilities with and without D-SCU, the
TE, PTE and SE of the care for the elderly with dementia were all statistically different (P < 0.05). The means (medians) of TE for facilities
with and without D-SCU were 0.8013 (1) and 0.5068 (0.3750) separately (Table 5).
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Table 5
Comparison of the care e�ciency of facilities with and without D-SCU for the elderly with dementia

Facilities Effective facilities TE PTE SE

n(%) mean (median) mean (median) mean (median)

With D-SCUs (n = 12) 8(66.67%) 0.8013(1) 0.9894(1) 0.8046(1)

Without D-SCUs (n = 13) 2(15.38%) 0.5068(0.3750) 0.9455(0.9704) 0.5261(0.4600)

z   -2.417 -2.287 -2.304

P   0.016 0.022 0.021

Note: TE: technical e�ciency, PTE: pure technical e�ciency, SE: scale e�ciency

Discussion
The results of this study indicated that the care e�ciency for the elderly with dementia of facilities with D-SCUs was higher than those
without D-SCUs. Most facilities with D-SCUs arrange the space according to the physical and mental characteristics of the elderly with
dementia[22–24], which can not only improve the care safety and reduce the care risk effectively, but also can relieve the physical
constraints of the elderly with dementia and increase the space for activities. Besides, the D-SCUs generally has dedicated care personnel
being professionally trained[19, 23], who can grasp the needs of each elderly with dementia in time, and the incidence of the
psychobehavioral symptoms will be reduced Furthermore, most D-SCUs provide more service items for the elderly with dementia besides
daily life care, such as social interaction items, non-drug treatment items, etc. These special items can not only enhance social integration,
but more importantly, relieve disease progression. All these can improve the care e�ciency and the satisfaction of the elderly with dementia.
At present, very limited long term care facilities are willing to accept or have the ability to accept the elderly with dementia in China[6]. Among
facilities that accept the elderly with dementia, most facilities still adopt the traditional mixed residential model[25, 26]. In view of the limited
care resources in China and the poor care quality of the elderly with dementia, adopting isolated residential mode, that is, setting up a D-SCU
can improve the care e�ciency and the satisfaction of the elderly, the D-SCU mode can be further promoted in China.

According to the spatial layout and management mode of the D-SCUs, the D-SCUs in China were divided into four types in this study:
independent, semi-independent, semi-dependent, and dependent, which were basically the same with other countries[27, 28]. There were
certain differences among different styles of D-SCUs in terms of living space, activity space, service personnel, etc. The space scales of
independent D-SCUs are free, but the cost can be high, and the human resources may not be effectively used. Semi-independent design of D-
SCUs can further improve the utilization e�ciency of space and human resources except for free space design. The space is limited for semi-
dependent design of D-SCUs, but other resources in the care facilities can provide strong support for the D-SCUs. For the dependent design of
D-SCUs, the space is limited, but the cost is low, and the elderly with dementia can share public space with other elderly, which can improve
their participation in activities[29]. Internationally, after decades of exploration, the overall design concept of D-SCUs tends to be small-scale
and grouping. A group generally reside 6 to 14 elderly people with dementia, and no more than 20. Studies[30] suggested that personalized
care could be taken effectively for elderly in different situations in this model, which was conducive to improving care e�ciency and quality
signi�cantly, improving social participation of the elderly with dementia effectively, and reducing negative emotions and behavior problems.
Therefore, in the development of D-SCUs, small-scale and grouping can be applied as the main model, diversi�ed designs can be explored
based on available space and target group, in order to meet different needs of different elderly with dementia.

Regarding standards for D-SCUs, certain cities of China have issued relevant standards and norms in city level, such as Shanghai, Chengdu,
and Qingdao, put forward requirements in terms of environment, sta�ng and service. In some other cities, although relevant standards or
norms have not yet been issued at the city level, the care facilities have begun exploring standards of D-SCUs to provide better services for
the elderly with dementia. However, in general, most cities or care facilities in China have not yet realized the particularity of care for the
elderly with dementia, and have not yet begun to explore the D-SCU care model. In addition, even certain cities or institutions set standards
for D-SCUs, the standards are various and not detailed. Qingdao has not made clear regulations for environmental settings and service
personnel for example. Studies and explorations from a higher level of D-SCUs are urgent for China to improve care e�ciency and quality for
the elderly with dementia. Internationally, as early as 2000, attention has been paid to the standards for D-SCUs. Regulations have been
made for environmental design, care personnel, and service items. Regarding the environment, on the basis of small-scale and home-based
design, in care facilities of some developed countries, special design will also be conducted according to the characteristics of the elderly
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with dementia, such as safety design, circular walking path, nostalgic design, lighting and sound design, etc. [31, 32]. With regard to the
caregivers, certain countries propose that the caregivers should be professionals and the caregiver-to-resident ratios must meet the
regulations. For example, some states in the United States stipulate that the ratio of caregivers to the elderly with dementia is 1:6 in the
daytime, and 1:10 at night[33]. In Japan, the ratio of caregivers to the elderly with dementia is 1:3[34]. With respect to the service items, some
countries follow the people-oriented concept and pay attention to training on ability of daily life, rehabilitation care, and care of mental
behavior symptoms to delay the progress of the disease. In Japan[34], caregivers of D-SCUs encourage the elderly with dementia to do
housework, cook, and toilet on their own. Besides, they also pay attention to the non-drug interventions, and perform interventions such as
music therapy, nostalgia therapy, and behavior therapy for the elderly with dementia, which have achieved good effects.

Conclusion
In conclusion, care facilities are the main facilities to guarantee professional care services for the elderly with dementia, and the care model
that sets up D-SCUs in these care facilities is e�cient and specialized. Accordingly, speci�c strategies should be implemented to promote the
D-SCU model in China. However, guiding documents regarding the establishment of D-SCUs are lacked in China. Guiding opinions in terms of
environmental design, care personnel, and service items for D-SCUs must be put forward from a higher level to standardize the care model
and improve the care quality for the elderly with dementia.

Abbreviations
D-SCU: dementia special care unit; DEA: data envelopment analysis; DMU: decision-making unit; TE: technical e�ciency; PTE: pure technical
e�ciency; SE: scale e�ciency.
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