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Abstract: Alzheimer’s disease and related dementias (ADRD) remain a public health challenge in 

developing counties. We developed a needs-based essential care service package (ECSP) for care 

planning of persons living with dementia (PLWD) using a cross-sectional survey among PLWD in 

institutions in six cities in China (n= 1,299). Face-to-face interviews were conducted with caregivers 

of PLWD by trained staff between 2018 and 2019. Care service needs and utilization by the level of 

cognitive impairment were summarized. The average age of PLWD was 80.7 years. 76% of partic-

ipants had severe cognitive impairment. The needs-based ECSP with 30 service items would be 

sufficient in supporting care services of PLWD in China, of which seven items are core care. The 

selection plan for ECSP at different levels is designed as “General Care Services + Selective Care 

Services”, in which service items for low-, mid-and high-level care for PLWD are 7+3, 7+6, and 

7+10, respectively. The findings provide the first large-scale data on service needs and utilization of 

PLWD in mainland China. The ECSP for PLWD advanced in the paper was a practicable and ef-

fective quantitative management means. It is deserved to application in a large scale. 

Keywords: Elderly with dementia; needs; utilization; essential care service package; long-term care 

system; health policy 

 

1. Introduction 

The prevalence of dementia has reached epidemic proportions worldwide, with 46.8 

million individuals affected worldwide in 2015 and the number is projected to further 

increase to 74.7 million by 2030 and 131.5 million by 2050. The corresponding total med-

ical cost associated with dementia care was estimated at USD 818 billion and it is ex-

pected to more than double in ten years [1,2]. In China, the prevalence of dementia 

among people aged 60 years and over was projected to increase from 5.8% in 2020 to 6.7% 

in 2030, with cases reaching 23.29 million in 2030 and the economic burden of dementia 

will increase from USD 167.74 billion in 2015 to USD 507.49 billion in 2030 [1-5]. Given 

the enormous toll that dementia will exert on individuals, families, and local/national 

governments, how to finance and deliver adequate care remains a public health and 

policy priorities for developed and developing countries alike.  

In China, only 8.2% of the eligible population has purchased long-term care insur-

ance (LTCI), resulting in continued challenges in meeting the needs of a large segment of 

the population, and especially for those living with dementia due to the often long and 

extended periods of disease progression and the associated functional decline [6-10]. One 

of the key public policy challenges in long-term care (LTC) financing is the balancing of 

two opposing forces: the need for adequate coverage at the individual/family level, and 

the required sustainability of funding [11]. Essential Service Package (ESP), a concept 

borrowed from management science in which a collection of must-have products and/or 
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services is deemed essential for coverage and payment decisions. Proponents argue that 

ESP can improve equity, efficiency, and accountability in LTC financing. The concept of 

ESP has gained popularity in health and social insurance especially in developing coun-

tries where the value proposition for new policies is especially important. ESP recognizes 

and makes an explicit attempt to quantify the diverse needs of the population, which can 

contribute to the clarification of goals of providing adequate coverage while control cost 

increases, as few countries in the world can afford publicly financed universal coverage 

of all health and social services for their older adult population [6,8,9,11]. 

In response to the rapid aging of its population and the associated challenges to the 

sustainability of the social security and pension system, the Chinese government has 

begun to establish a three-tiered universal LTC system as part of the 12th Five Year Plan 

[12]. The financing and delivery of dementia care has become a crucial component in LTC 

policy development as the rapidly increase in the number of PLWD. Since 2012, three 

cities (Shanghai, Qingdao, and Nanjing) have begun to implement pilot projects to inte-

grate health insurance, LTCI, and a means-tested model [6,7,10]. These LTC demonstra-

tion projects have been expanded to a total of 15 cities by 2016 and plans for further ex-

pansion by 2020 [13,14]. All demonstration sites have implemented policy and adminis-

trative procedures based on local social and economic development levels [8-10]. Despite 

some early success, key challenges remain in terms of limited coverage of the population, 

dependence on local health insurance funds, lack of consistent client needs assessment 

and nursing standards, disconnect between service supply and need of long-term care 

services [6-10]. As a result, with the exception of six cities (Qingdao, Chengdu, Shanghai, 

Guangzhou, Suzhou, and Nantong), the expanded LTC coverage is still limited to older 

adults with severe disability and excluded PLWD [15].  

Therefore, how to address the need from the rapid growth in the PLWD population 

in China under resource (financial and personnel) constrains has become an important 

area of research for LTC policy makers and researchers [16]. The objectives of this study 

were to describe the care service needs and utilization of PLWD in China, develop a 

needs-based ECSP; and to estimate the need for service provision by providers. The 

proposed ECSP can contribute to future research and policy development regarding the 

financing and delivery of health and social care for the growing PLWD population by 

informing the design elements for a universal healthcare coverage (UHC) of PLWD and 

an equity-based approach in dementia care, a key component of the evolving LTC sys-

tem.  

2. Materials and Methods 

2.1. Study design, setting, and population 

In China, the PLWD population is served in a wide range of settings: home, com-

munity, long-term care, rehabilitation, and psychiatry hospitals, as well as a limited 

number of nursing homes funded by the civil service system. We conducted a multi-city 

cross-sectional survey study to describe the health care and social service needs and their 

utilization in institutional settings. A two-stage stratified random sampling was used to 

select six cities of varying sizes and levels of economic development from diverse geo-

graphic provinces/administrative regions (Shanghai/east, Qingdao/northeast, Ning-

bo/east, Changzhou/central south, Chengdu/southwest, and Zhengzhou/central north) to 

participate in this study. From each city, dementia care facilities (nursing homes, geriatric 

hospitals, psychiatric hospitals, and other institutions) were then selected to participate 

in the study. Finally, eligible individuals in these sampling facilities were invited to 

complete the survey.  

2.2. Inclusion criteria 

Residents were eligible to be in the study if they 1) were 60 years or older, 2) had a 

family caregiver who is willing to provide written informed consent; 3) and meet one of 

the following diagnostic criteria for Alzheimer’s disease and related dementia: (1) “The 
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International Statistical Classification of Diseases and Related Health Problems” (10th revision) 

(coded as G30 Alzheimer's disease, F00 AD dementia, F01 vascular dementia, F02 de-

mentia caused by other diseases classified elsewhere, F03 unspecified dementia)  from 

the World Health Organization [17]. (2) "Diagnostic and Statistical Manual of Mental Dis-

orders" from the American Psychiatric Association [18,19]. (3) Chinese Guidelines for Diag-

nosis and Treatment of Cognitive Impairment and Dementia [20,21]. Those who are less than 

60 years old, undiagnosed, or unwilling to consent were excluded.  

2.3. Procedures 

All study personnel attended a five-day training program in which mock interviews 

were used to train the staff on how to consistently collect information using the ques-

tionnaire. Six teams of research staff then conducted the sampling and interviews in the 

city between July 2018 and October 2019. The sampling frame were all registered facili-

ties licensed for dementia care based on local health service bureau and civil service ad-

ministrative records. Upon selection into the sample, electronic medical record systems 

were queried to identify potentially eligible participants. Research staff then visited each 

facility and conducted face-to-face interviews caregivers (professional and/or family) 

regarding the sample persons and their care. Each interview lasted between 30 minutes 

and one hour.  

2.4. Measures 

The questionnaire and standard operating procedures were developed by reviewing 

the current literature and in consultation with dementia research experts. A structured 

questionnaire was developed which incorporated validated instruments to assess the 

individual and family characteristics and dementia care needs of participants included 

four domains: (1) demographics: age, gender, education, occupation, marital status, in-

come, visit frequency, The Barthel Index score, mini-mental state exam (MMSE) levels; (2) 

health and functional status: type of dementia, clinical symptoms, comorbidities, medi-

cation, rehabilitation; and (3) perceived service needs and use.  

The Barthel Index was used to assess the activities of daily living (ADL) of PLWD, 

which consists of ten items including bowels, bladder, grooming, toilet use, feeding, 

transfer, mobility, dressing, stairs, and bathing. The Barthel Index (0-100 points) was 

grouped into 5 levels: completely independent (100 points), mildly dependent (91-99 

points), moderately dependent (61-90 points), severely dependent (21-60 points), and 

completely dependent (0-20 points) [22,23]. 

The Mini-Mental State Examination (MMSE) scale was used to assess the cognition 

severity of PLWD, consists of 7 categories, each category representing a different func-

tion: orientation to time, orientation to place, registration, attention and calculation, re-

call, language (naming, repetition, reading, and writing), and complex commands. The 

maximum score is 30 points. Two sets of cut-points were used to classify cognitive func-

tion based on their education level. For those with 6 years (elementary school) of educa-

tion or less (PE): severe (0-9 points), moderate (10-15 points), mild (16-19 points), and 

normal (20-30 points). For those with more than 6 years of education (SE): severe (0-10 

points), moderate (11-17 points), mild (18-23 points), and normal (24-30 points) [24,25].  

2.5. Essential care service package (ECSP) 

The ECSP is defined as a collection of health and social services necessary to care for 

PLWD in the care settings of home, community and institution, which including the type 

of service and hours of care needed for each type. The guiding principle for the devel-

opment of the ECSP is to take person-centered care service need as the orientation, uni-

versal care coverage on safeguarding vulnerable populations as the focus, to balance the 

basic services needs for PLWD with affordability, equity, feasibility and sustainability in 

implementation by national and local governments [10,26,27]. There were three major 

steps involved in the development process: 1) estimation of perceived needs based on the 
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service use data obtained from the survey; 2) estimation of time needed to provide each 

type of service; and 3) comparison between perceived needs and actual utilization data to 

determine which services should be included in the ECSP.  

Informed by the Australian model of care and the ESP development for medical 

care, 80% of the health service needs were selected as the threshold for inclusion of the 

General Care Service of ECSP [26]. Thus, any service perceived by 80% or more of PLWD 

as being needed was included in the ECSP, so was any service with actual utilization rate 

of 60% or more were also included, that is, the basic care services for PLWD with 

low-level (mild cognitive impairment). Services that did not meet these criteria were 

deemed the Selective Care Service of ECSP for PLWD, that is, on the basis of the General 

Care Service, patients with mid-level (moderate cognitive impairment) and high-level 

(severe cognitive impairment) can choose additional service items. Based on the charac-

teristics of special care services for PLWD, 30 basic service items were identified, which 

included activities of daily living (physical), medical/nursing/rehabilitation care, mental 

health care (psychological), and behavior management maintenance. The number ser-

vices and their frequency of need/use are expected to increase for PLWD at mild, mod-

erate, and severe stages of dementia and track the progression of the disease with in-

creasing needs over time.  

2.6. Calculation of perceived demand, utilization rate and time spent on care services 

The formulas used for calculations are as follows: 

Perceived Needs =
Numbers of subjects that responded YES to service demand (extremely+much+need) 

Total surveyed subjects
×

100%                                                                      (1) 

Utilization Rate= 
Numbers of subjects that actually used the care service 

Total surveyed subjects
× 100%             (2) 

Average Service Time =
Total time spent for all subjects who used the care service 

Total subjects who used the care service
× 100%     (3) 

2.7. Estimation of the monthly service hours by the level of care 

2.7.1. Calculation of the monthly nursing subsidy 

Based on the principals outlined in the Nursing Subsidy Policy for Workers’ Compensa-

tion [28,29] and the Implementation Policy for Long-Term Care Insurance in Chengdu (Demon-

stration)[30], three levels (low, mid, and high) were established to represent 30%, 40% and 

50% of the average monthly wage of all urban employees in China in 2018. To facilitate 

interpretation and international comparison, all wage rates were converted into US dol-

lars using the average annual exchange rate (1 USD=6.6174 CNY) [31]. The governmental 

payment rate for the ECSP was set at 70% of the monthly nursing subsidy standard base 

rate at each corresponding level of care service [13,28]. 

2.7.2. Calculation of total monthly serviced hours 

(1) Calculation of the total monthly serviced hours of low-level care based on the 

average care time of the General Care Service items in the ECSP.  

Total Service Time Spent on Low − Level Care =
∑ (Service time for a general care service item in 𝐸CSP)n

1                                                    
(4) 

Where, n is the number of the General Care Service items in the ECSP. 

(2) Calculation of the total monthly service hours for mid-level care 

Total Service Time Spent on Mid-Level Care = 

Total Service Time Spent on Low-Level Care × (
Monthly subsidy quota for mid−level

Monthly subsidy quota for low−level
)     (5) 

(3) Calculation of the total monthly service hours for high-level care  
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Total Service Time Spent on High-Level Care = 

Total Service Time Spent on Low-Level Care × (
Monthly subsidy quota for high−level

Monthly subsidy quota for low−level
)    (6) 

2.7.3. Calculation of total number of service items 

The total number of care service items is calculated from the total monthly service 

hours of each corresponding care level.  

(1) Those care service items with perceived need greater than or equal to 80%, or 

utilization rate of 60% or greater, obtained from sampled dementia patients will be de-

termined as the General Care Service items in the ECSP, that is low-level care service. 

(2) Calculation of the total number of mid-level care service items 

Total number of mid-level service items = Low-level service items × 
Total service time spent on mid−level care

Total service time spent on low−level care
                                                                                     

(7) 

(3) Calculation of the total number of high-level care service items 

Total number of high-level service item = Low-level service items × 
Total service time spent on high−level care

Total service time spent on low−level care
                                                                              

(8) 

2.8. Statistical Analysis 

All survey data were entered into EpiData database software with a double-entry 

method for data validation. Statistical analysis was performed using SPSS software ver-

sion 26 (IBM Inc.). Continuous variables were described by Mean ± Standard Deviation 

(SD) with t and F tests used for significance testing. Categorical variables were described 

by percentages and χ2 test was used for significance testing. Two-tailed tests were used 

with the significance level set at α = 0.05. Since the service hours were not normally dis-

tributed, the natural logarithm transformation was used before analyses to alleviate the 

skewness of the data.  

3. Results 

3.1. Sociodemographic and clinical characteristics of participants 

A total of 1573 questionnaires were distributed, and 1299 questionnaires were valid 

and included in the study, resulting in a response rate of 82.6%. Table 1 shows that the 

average age is 80.7 years (SD=8.9, range: 60-105 years) and 59.0% were women. 54.8% of 

the respondents had less than 6 years of education. The majority of the respondents were 

widowed (53.2%). Blue-collar workers, government officials, and farmers accounted for 

32.3%, 21.7%, and 19.9%, of the employment status before disease onset, respectively. 

Table 1. Sociodemographic characteristics of PLWD in care institutions 

Variables 

Number of 

caes（n,%

） 

Levels of cognitive impairment according to MMSE 

χ2/t-test P-value Normal 

(n=44) 

Mild 

(n=88) 

Moderate 

(n=213) 

Severe 

(n=954) 

Age, years, 

Mean (SD) 

1299 (100.0) 75.0(7.9) 77.7(9.2) 79.0(8.7) 81.6(8.8) 15.147 0.000 

Gender 

Male 533（41.0） 20（3.8） 41（7.7） 95（17.8） 377（70.7） 3.505 0.320 

Female 766（59.0） 24（3.1） 47（6.1） 118（15.4） 577（75.3） 

Total 1299 

(100.0） 

44（3.4） 88（6.8） 213（16.4） 954（73.4） 
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Educational level 

PE 712（54.8） 34（4.8） 48（6.8） 131（18.4） 498（69.9） 5.958 0.114 

SE 587（45.2） 14（2.3） 46（7.9） 104（17.7） 424（72.2） 

Occupation before retirement 

Blue-collar 

Worker 

419（32.3） 10（2.3） 26（6.1） 73（17.5） 311（74.2） 27.379 0.159 

Farmer 259（19.9） 18（7.0） 22（8.6） 49（18.9） 170（65.6） 

White-collar 

worker  

141（10.9） 4（3.0） 15（10.5） 21（15.0） 101（71.4） 

Government 

official 

281（21.7） 8（3.0） 19（6.8） 37（13.2） 217（77.0） 

Unemployed 40（3.1） 3（7.9） 1（2.6） 7（18.4） 29（71.1） 

Other 158（12.1） 2（1.4） 10（6.1） 31（19.5） 116（73.2） 

Marital status 

Partnered  524（40.3） 27（5.1） 35（6.7） 101（19.2） 361（69.0） 19.779 0.071 

Divorced 28（2.1） 1（3.7） 2（7.4） 8（29.6） 16（59.3） 

Widowed 691（53.2） 17（2.4） 48（7.0） 95（13.7） 532（77.0） 

Single 56 （4.3） 1（1.84） 3（5.44） 10（18.21） 42（74.51） 

type of dementia 

AD 702（54.0） 21（3.0） 59（8.4） 142（20.2） 480（68.4） 40.193 0.000 

VD 430（33.1） 12（2.9） 12（2.9） 41（9.5） 364（84.6） 
  

Other 167（12.9） 7（4.4） 13（7.5） 24（14.5） 123（73.6） 
  

No. of comorbidities 

0 61（4.7） 1（1.6） 4（6.6） 11（18.0） 45（73.8） 38.070 0.034 

1 631（48.6） 23（3.6） 43（6.8） 106（16.8） 459（72.7） 
  

2 316（24.3） 10（3.2） 19（6.0） 42（13.3） 245（77.5） 
  

3 196（15.1） 5（2.6） 16（8.2） 32（16.3） 143（73.0） 
  

4 70（5.4） 2（2.9） 5（7.1） 18（25.7） 45（64.3） 
  

5 and above 25 （1.9） 3 (12.0） 1（4.0） 4 （16.0） 17 （68.0） 
  

The Barthel Index  

Complete in-

dependence  

42（3.2） 7（16.7） 11(26.2） 15（35.7） 9（21.4） 347.5 0.000 

Mild depend-

ence 

34（2.6） 1（2.9） 14(41.2） 11（32.4） 8（23.5） 
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Moderate De-

pendence 

189（14.5） 12（6.3） 26(13.8） 58（30.7） 93（49.2） 
  

Heavy de-

pendence 

311（23.9） 14（4.5） 18（5.8） 89（28.6） 190（61.1） 
  

Complete de-

pendence 

723（55.7） 10（1.4） 19（2.6） 40（5.5） 654（90.5） 
  

3.2. Cognition impairment  

Table 1 shows that 73.4% of PLWD were rated as severe cognitive impairment, fol-

lowed by moderate (16.4%), and mild (6.8%). Significant differences exist among differ-

ent age groups, types of dementia, numbers of comorbidities, and ADL (the Barthel In-

dex) (P<0.05). As age increases, moderate and severe cognitive impairment ratios also 

appear to increase. Besides, the proportion of severe cognitive impairment in vascular 

dementia (VD, 84.6%) and other types of dementia (73.6%) is higher than that of Alz-

heimer's disease (AD, 68.4%). As the elder becomes more dependent upon others for 

ADL, their corresponding degree of cognitive impairment increases. The proportion of 

severe cognitive impairment has gradually increased from 21.4% of complete inde-

pendence to 90.5% of total dependence. However, there was no significant difference in 

gender, education level, occupation, and marriage (P > 0.05). 

3.3. Perceived Serivce Need 

Table 2 shows that seven services were reported as essential for PLWD (greater than 

or equal to 80% of respondents): primary care visit (91.7%), medication management 

(87.8%), regular health evaluation (84.8%), medical records/care plan (84.1%), using the 

toilet (82.4%), housekeeping (81.3%), and grooming (81.0%). These services were in-

cluded in the Essential Care Services for PLWD. Service needs in dining, grooming, using 

the toilet and expectoration care have a significant differences by the levels of cognitive 

impairment (P<0.05). 

      Table 2. Perceived service needs of PLWD in care institutions (%) 

Services 

Levels of cognitive impairment according to MMSE   

Normal 

(n=44) 

Mild 

(n=88) 

Moderate 

(n=213) 

Severe 

(n=954

) 

Total 

(n=1299) 

χ2 P-value 

1.Housekeeping 76.3 74.7 86.4 81.0 81.3 6.59 0.086 

2.Transportation 59.4 46.1 51.0 49.0 49.4 1.88 0.599 

3.Dining 61.1 63.8 73.4 81.0 78.1 23.10 0.000 

4.Dressing/Grooming 59.5 58.8 76.6 84.7 81.0 47.69 0.000 

5.Using the toilet  52.8 54.4 71.9 88.3 82.4 102.00 0.000 

6.Home 

safety/modifications  
62.9 58.2 66.3 68.3 67.2 3.76 0.289 

7.Community day 

care 
63.6 51.9 50.0 47.4 48.6 3.97 0.264 

8.Medical 

records/Care plan 
79.4 88.3 80.2 84.8 84.1 3.97 0.265 

9.Primary care visit 90.0 85.7 92.3 92.1 91.7 4.42 0.220 

10.Regular health 83.3 87.2 81.0 85.5 84.8 2.95 0.400 
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evaluation 

11.Medication 

management 
81.6 87.7 89.8 87.7 87.8 2.12 0.548 

12.Expectoration care  48.5 57.1 56.8 65.9 63.3 10.56 0.014 

13.Oral care 64.9 62.5 62.6 66.9 65.8 1.76 0.624 

14.Pain management 50.0 53.8 54.6 61.7 59.6 6.11 0.106 

15.Emergency 

assistance 
58.3 68.4 65.5 70.2 68.9 3.63 0.305 

16.Specialty nursing 

care 
61.1 75.0 68.4 71.6 71.0 3.12 0.373 

17.Family guest beds 38.7 46.1 40.3 44.5 43.8 1.57 0.667 

18.Companion 62.2 68.8 65.1 71.0 69.6 3.62 0.306 

19.Life enrichment  62.9 62.5 61.1 66.0 64.8 1.89 0.596 

20.Healthcare 

consultation and 

education 

70.6 77.9 75.8 79.2 78.3 2.26 0.520 

21.Mental health 

counseling 
64.9 66.7 63.4 63.9 64.0 0.29 0.961 

22.Hospice care 62.5 56.8 66.3 69.0 67.5 5.16 0.160 

23.Caregiver training 63.6 66.2 66.5 65.8 65.8 0.11 0.991 

24.Respite care 56.7 62.2 56.6 59.8 59.3 0.95 0.813 

25.ADL training and 

prevention of 

anti-lost 

69.7 64.1 65.5 62.5 63.3 1.29 0.733 

26.Medical 

equipment 

purchase, rental, 

and usage guide 

47.1 48.0 42.8 50.2 48.8 3.46 0.326 

27.Hazard prevention 

and self-rescue 
58.8 63.6 57.5 65.5 63.9 4.58 0.205 

28.Legal inquiry 

assistance 
35.5 45.3 46.3 52.2 50.3 5.73 

0.126 

29.Pressure ulcer 

prevention 
56.8 65.4 64.5 68.9 67.6 3.76 0.289 

30.Pairing assistance 42.4 44.2 43.5 44.6 44.3 0.12 0.989 

3.4. Service Use  

Table 3 shows that ten services with utilization rates greater than or equal to 60%: 

primary care visit (83.8%), regular health evaluation (78.8%), medical records/care plan 

(77.2%), medication management (76.1%), using the toilet (76.1%), dining (72.7%), 

dressing/grooming (72.5%), healthcare consultation and education (67.4%), housekeep-

ing (66.5%), and pressure ulcer prevention (60.4%). Among them, the rate of the need of 

dining, healthcare consultation and education, pressure ulcer prevention was lower than 

80% (78.1%, 78.3%, and 67.6%, respectively), and the rates of the need of the other seven 

services was higher than 80% (Table 2). The above ten service items were also included in 
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the ECSP for PLWD with low-level care (mild cognitive impairment), and the remaining 

twenty items were included in the optional items of the ECSP for PLWD with medium 

and high-level care (moderate and severe cognitive impairment). The utilization rate of 

dining, grooming and using the toilet have significant difference with the levels of cog-

nitive impairment (P<0.05) 

Table 3. Service Utilization of PLWD in care institutions (%) 

Services  

Levels of cognitive impairment according to MMSE   

Normal 

(n=44) 

Mild 

(n=88) 

Moderate 

(n=213) 

Severe 

(n=954

) 

Total 

(n=1299) 

χ2 P-value 

1.Housekeeping 66.7 63.5 74.6 64.8 66.5 7.30 0.063 

2.Transportation 36.7 29.2 37.6 27.9 29.9 7.43 0.059 

3.Dining 62.5 56.8 68.9 75.4 72.7 15.53 0.001 

4.Dressing/Grooming 53.1 45.1 71.2 75.8 72.5 37.52 0.000 

5.Using the toilet  46.7 50.7 67.4 81.2 76.1 57.73 0.000 

6.Home 

safety/modifications  
50.0 43.5 55.4 51.7 51.8 2.93 0.403 

7.Community day 

care 
45.5 37.5 36.2 30.5 32.4 5.95 0.114 

8.Medical 

records/Care plan 
78.6 83.3 75.9 76.9 77.2 1.77 0.622 

9.Primary care visit 77.8 78.7 87.9 83.6 83.8 4.97 0.174 

10.Regular health 

evaluation 
85.7 83.3 77.2 78.5 78.8 1.98 0.577 

11.Medication 

management 
66.7 76.3 81.3 75.2 76.1 4.93 0.177 

12.Expectoration care  60.0 53.5 48.3 47.4 48.3 2.68 0.444 

13.Oral care 58.1 57.1 55.8 58.4 57.9 0.40 0.940 

14.Pain management 46.7 37.1 40.7 46.3 44.8 3.58 0.311 

15.Emergency 

assistance 
50.0 44.3 45.0 46.6 46.3 0.42 0.937 

16.Specialty nursing 

care 
51.7 58.3 53.8 52.1 52.8 1.14 0.767 

17.Family guest beds 26.9 31.4 29.8 30.1 30.1 0.19 0.979 

18.Companion 48.0 42.9 42.0 40.2 40.9 0.84 0.840 

19.Life enrichment  37.5 40.6 39.3 34.6 35.9 1.93 0.587 

20.Healthcare 

consultation and 

education 

78.6 69.0 68.5 66.5 67.4 2.02 0.569 

21.Mental health 

counseling 
63.0 55.6 56.5 49.7 51.6 4.62 0.201 

22.Hospice care 40.0 28.6 32.2 29.5 30.1 1.67 0.645 

23.Caregiver training 53.8 43.3 43.9 38.6 40.2 3.91 0.271 
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24.Respite care 44.0 31.8 35.3 33.5 33.9 1.45 0.694 

25.ADL training and 

prevention of 

anti-lost 

56.2 49.3 55.9 49.7 51.0 2.71 0.439 

26.Medical equipment 

purchase, rental, and 

usage guide 

24.0 11.5 14.9 19.0 18.0 3.84 0.279 

27.Hazard prevention 

and self-rescue 
25.0 22.6 26.4 25.9 25.7 0.37 0.947 

28.Legal inquiry 

assistance 
29.2 20.3 23.3 23.2 23.2 0.78 

0.854 

29.Pressure ulcer 

prevention 
61.3 58.6 60.2 60.5 60.4 0.12 0.990 

30.Pairing assistance 28.6 30.9 32.9 26.0 27.6 3.56 0.313 

3.5. Time spent on care services for PLWD 

Table 4 shows that were the intensity of service (hours per week) for each type of 

care. The General Care Services (ten items) were included in ECSP for PLWD have a total 

care service time of 34.95 hours per week, that is, 151.47 hours per month. The service 

time for community daycare, mental health counseling, and legal assistance have a sig-

nificant difference with the levels of cognitive impairment (P<0.05).  

Table 4. Intensity (hours per week) of services in care institutions, Mean (SD) 

Services 

MMSE   

Normal 

(n=44) 

Mild 

(n=88) 

Moderate 

(n=213) 

Severe 

(n=954) 

Total 

(n=1299) 

F P-value 

1.Housekeeping 8.0 (2.7) 6.6 (2.5) 7.5 (2.7) 7.0 (2.7) 7.1 (2.6) 0.30 0.827 

2.Transportation 2.7 (3.8) 7.5 (2.8) 4.8 (3.0) 4.7 (2.3) 4.7 (2.6) 2.09 0.103 

3.Dining 8.8 (2.2) 7.2 (2.5) 6.0 (2.4) 6.1 (2.4) 6.1 (2.4) 1.12 0.342 

4.Dressing/Grooming 5.4 (2.2) 3.9 (2.0) 3.8 (2.2) 3.7 (2.1)  3.7 (2.13) 1.17 0.321 

5.Using the toilet  4.7 (1.9) 4.1 (2.5) 4.5 (2.4) 4.3 (2.2) 4.3 (2.3) 0.17 0.920 

6.Home 

safety/modifications  
3.4 (2.4) 2.8 (2.3) 4.1 (2.0) 3.7 (2.0) 3.7 (2.0) 2.02 0.110 

7.Community day 

care 
27.3 (1.9)  31.7 (1.9) 28.7 (2.3) 14.3 (3.0) 18.1 (2.9) 9.00 0.000 

8.Medical 

records/Care plan 
2.0 (2.3) 1.7 (2.6) 2.0 (2.3) 2.2 (2.3) 2.1 (2.3) 1.49 0.216 

9.Primary care visit 1.4 (2.0) 2.0 (2.3) 1.9 (2.1) 2.1 (2.2) 2.0 (2.2) 2.01 0.111 

10.Regular health 

evaluation 
1.7 (2.4) 1.7 (2.6) 2.0 (2.4) 2.2 (2.3) 2.1 (2.3) 1.53 0.207 

11.Medication 

management 
1.5 (2.4) 1.8 (2.0) 1.7 (2.1) 1.9 (2.2) 1.9 (2.2) 1.70 0.165 

12.Expectoration care  1.2 (2.9) 2.2 (2.5) 1.9 (2.1) 1.7 (2.1) 1.8 (2.2) 2.20 0.088 

13.Oral care 1.9 (3.1) 1.8 (2.2) 1.9 (2.2) 2.0 (2.3) 2.0 (2.3) 0.45 0.716 
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14.Pain management 2.7 (2.9) 2.6 (2.3) 2.5 (2.2) 3.0 (2.5) 2.9 (2.5) 0.64 0.587 

15.Emergency 

assistance 
1.9 (2.7) 1.4 (2.1) 1.5 (2.1) 1.9 (2.1) 1.8 (2.1) 2.44 0.065 

16.Specialty nursing 

care 
2.4 (2.9) 3.8 (2.8) 3.5 (2.8) 3.5 (2.6) 3.5 (2.6) 0.67 0.574 

17.Family guest beds 2.5 (3.5) 2.7 (3.2) 3.6 (2.9) 4.3 (2.9) 4.0 (2.9) 1.59 0.192 

18.Companion 3.0 (2.5) 4.7 (2.4) 4.0 (2.7) 4.9 (2.5) 4.7 (2.5) 2.52 0.057 

19.Life enrichment  3.1 (2.5) 5.3 (2.2) 4.4 (2.5) 4.3 (2.3) 4.3 (2.3) 1.28 0.280 

20.Healthcare 

consultation and 

education 

1.9 (2.3) 2.4 (2.6) 2.1 (2.4) 2.3 (2.3) 2.3 (2.4) 0.73 0.534 

21.Mental health 

counseling 
2.9 (2.2) 3.8 (2.5) 2.8 (2.4) 3.9 (2.3) 3.6 (2.3) 3.75 0.011 

22.Hospice care 1.5 (1.6) 2.1 (2.1) 1.9 (1.9) 2.0 (1.7) 2.0 (1.8) 0.95 0.418 

23.Caregiver training 2.1 (2.5) 3.0 (2.4) 2.6 (2.2) 2.9 (2.1) 2.8 (2.1) 1.16 0.326 

24.Respite care 2.1 (2.4) 3.5 (2.8) 2.4 (2.4) 3.2 (2.3) 3.0 (2.4) 1.89 0.132 

25.ADL training and 

prevention of 

anti-lost 

5.3 (3.5) 6.5 (1.6) 5.9 (2.3) 5.5 (2.2) 5.6 (2.3) 0.41 0.748 

26.Medical equipment 

purchase, rental, and 

usage guide 

2.2 (2.6) 2.1 (2.4) 2.1 (2.6) 2.4 (2.2) 2.3 (2.3) 0.40 0.752 

27.Hazard prevention 

and self-rescue 
1.6 (2.6) 1.7 (2.2) 1.7 (1.9) 2.2 (2.2) 2.0 (2.2) 1.96 0.120 

28.Legal inquiry 

assistance 
2.2 (1.9) 1.9 (1.7) 1.6 (1.7) 2.3 (1.8) 2.1 (1.8) 2.81 0.041 

29.Pressure ulcer 

prevention 
2.7 (3.1) 2.6 (2.9) 2.8 (2.3) 3.5 (2.7) 3.3 (2.6) 2.08 0.103 

30.Pairing assistance 2.6 (2.4) 4.2 (2.6) 3.1 (2.5) 3.3 (2.2) 3.3 (2.3) 0.74 0.529 

3.6. The monthly standard base rate for ECSP 

Based on 30%, 40%, and 50% of the average monthly wage (1037.83 USD) of all ur-

ban units in China in 2018[31], the monthly standard base rate for ECSP nursing services 

at low-, medium, and high levels are in 2018 were calculated at 311.35 USD per month, 

415.13 USD per month and 518.92 USD per month, respectively.   

3.6.1 Calculation of monthly service hours 

(1)Total Service Time Spent on Low-Level Care: The total time of care service for the 

General Care Services (ten items) was included in ECSP for PLWD with low-level care is 

151.47 hours per month.  

(2)Total Service Time Spent on Mid-Level Care 

=151.47 ×
415.13

311.35
= 201.96 (hours per month) 

 (3)Total Service Time Spent on High-Level Care: 

=151.47 ×
518.92

311.35
= 252.45 (hours per month) 
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3.6.2. Calculation of total number of service items 

（1）The number of basic care services for the low-level PLWD: it is the numbers of 

General Care Services were included in ECSP for PLWD, with a total of ten items of 

basic care services. 

（2）The total number of mid-level care service items:  

= 10 ×
201.95

151.47
= 13.3 ≈ 13 (items) 

（3）The total number of high-level care service items:  

= 10 ×
252.45

151.47
= 16.7 ≈ 17 (items) 

3.6.3. Selection of items of ECSP at different care levels 

For mild, moderate, and severe dementia, the ECSP corresponds to the low, medi-

um, and high levels of care. The selection plan for ECSP at different levels is designed as 

“General Care Services + Elective Care Services”, in which the service items for low-level, 

mid-level, and high-level care with the cognition severity of low, moderate, and severe 

for PLWD are 7+3, 7+6, and 7+10, respectively (Table 5). 

Table 5. Selection plan for service items on different care levels. 

Services Low Midium High 

Total number of care service items  10 13 17 

Number of General Care Services items 7 7 7 

Number of Selective Care Services items 3 6 10 

Monthly care service time (hours/month) 151.47 201.96 252.45 

4. Discussion 

4.1. The ECSP for PLWD is a practicable and effective quantitative management means to promote 

the implementation of the long-term care insurance system 

There is a paucity of research on estimating levels of care and ECSP for the growing 

PLWD population in mainland China. Due to the rapid population aging, the challenges 

of financing and service provision for PLWD requires proactive planning and support 

from individuals, families, and national and local governments. Dementia is one of the 

most important variables in LTCI for disabled elderly. To the best of our knowledge, the 

present study for first time quantified the substantial perceived needs and actual utiliza-

tion from a survey of PLWD in six cities in central and eastern China. An ECSP consists of 

thirty care service items would be sufficient to ensure adequate service for this popula-

tion. These findings provide an important first step to inform clinicians and policymakers 

regarding the design of LTCI coverage for the financing and delivery of PLWD care.  

ESP (or “basic”) refers to a basket of health services for government programs to 

finance health services in low- and middle-income countries [32]. Cost-benefit analysis of 

health benefit maximization was used as the gold standard is the key to achieving uni-

versal healthcare access (UHC). Many developed countries have adopted such a frame-

work in guiding their long-term care financing, including those for the PLWD popula-

tion. For example, Australia has developed home and community care service packages 

for the elderly at four levels of care needs (basic, low, moderate, and high), of which the 

corresponding highest level of government subsidy costs in July 2019 was 8,750 AUD, 

15,250 AUD, 33,500 AUD, and 50,750 AUD, respectively [33]. In Japan, seven levels of 

care system based on ADL and the supportive care needs, with the government covering 

50% of the total costs [34]. The US currently does not has an ECSP, but the development 

of a national plan for Alzheimer’s disease and other related diseases is enacted by the 

Alzheimer’s Disease Reporting Act of 2011 to improve care services and promoted the 

use of the Toolkit of Dementia Friendly Community, which includes the four stages of 
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convening, engage, analyze, act, as well as its further detailed 17 implementation steps 

[35]. 

Researchers in China have tried to address issues of the ESP in health services and 

public policy research [36,37]. Ying et al. constructed a home care service package for the 

elderly with disabilities in Zhengzhou city and proposed the home care service packages 

into 11, 19, and 20 items for the elderly with mild, moderate, and severe disabilities, re-

spectively [38]. Shanghai has stipulated 42 specific service items of community home care 

and care for the elderly and determined the payment standard for specific care services 

according to different evaluation levels of service objects [39]. Chengdu clarified that the 

mentally retarded people who meet the payment conditions of LTCI after assessment of 

dementia and disability can enjoy the LTCI treatment. The payment standard is deter-

mined by the corresponding care level of the disability. The monthly quota base of the 

first-, second-and third-levels of care is 50%, 40%, and 30% of the average monthly wage 

of the employed personnel in all units in Chengdu, respectively [30].  

The ECSP for PLWD proposed in this study is based on the political, economic, so-

cial, cultural, and historical context of LTC in China. By using a public financing per-

spective, and following the principles of public welfare, fairness, feasibility, and accessi-

bility of basic care services, the resulting service estimates meet the national policy 

guidance aiming at ensuring universal coverage of a core set of services for per-

son-centered dementia care [40]. It takes the monthly average wage of employees in all 

urban units in China as the calculation basis of monthly subsidy quota standard of basic 

care services and provides LTC services in the form of hierarchical care service packages, 

which includes those who need a rate of care service indicators for the mentally retarded 

elderly is more than 80% of the UHC project (low-level care service project). At the same 

time, in combination with the actual utilization of service items, a utilization rate of more 

than 60% is also included in the General Care Services items of ECSP for PLWD with 

low-level care service, and the rest are included in the moderate- and high-level care 

service package options. The “General Care Services + Selective Care Services” is pro-

posed the modular combination of care service items conforms to Maslow’s hierarchy of 

needs. On the one hand, considering the general requirements of the basic care services 

for the majority of PLWD, and guarantees the fairness and affordable accessibility of the 

most basic care services needs of PLWD at different levels; on the other hand, it also 

considered the personalized and diverse needs of PLWD with different levels of care 

services, which enhances its applicability. With the continuous improvement of China’s 

economic and social development and the government’s financial investment, the con-

tent of ESP should be monitored and revised as necessary. It will also play an important 

role in clarifying the main responsibility of the government in achieving the equalization 

of basic health and elderly care services [27]. Therefore, it is a practicable and effective 

quantitative management means to promote the implementation of the LTCI system for 

PLWD, and is also a useful tool for holding government, providers, and insurers ac-

countable. It is deserved to an application on a large scale. 

4.2. Establish dementia care needs assessment and tiered service packages system 

A professional evaluation system for assessing the care service needs and classifica-

tion service for PLWD should be established as an important part of the national LTCI 

program. This system will enable the linkage of care needs, service provision, and pay-

ment function that is standardized across the nation. For the elderly people with mild, 

moderate, and severe dementia who have been professionally assessed, they are pro-

vided with corresponding levels of care by community health service centers/hospitals, 

daycare centers, professional care institutions, tertiary specialized hospitals, and other 

institutions with personalized service offerings. Some safeguard mechanisms and opera-

tional implementing pathways of ECSP for PLWD in China are proposed, which are to 

make dementia a public health and social care priority, increase investment in infra-

structure, incorporate the ECSP into the LTCI system, strengthen the care integration of 
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community resources and care network for dementia, constantly promote the function of 

professional care institutions, community, and home care services, improve the 

cost-effectiveness ratio of ECSP for PLWD and improve the utilization efficiency [41].  

4.3. Strengths and limitations 

Our study has several strengths including large-scale sample data on service needs 

and utilization of the PLWD population in mainland China, as well as a well-validated 

electronic medical record system is used to identify the diagnosis and classification of 

dementia. Data from the National Bureau of Statistics of China represented the most 

authoritative sources for wage data used to estimate care costs. The study also provides a 

richer body of information on the ECSP and a clear description of what services will be 

available for every PLWD that is essential for health policy analysis and formulation as 

well as the basis for future planning of the LTCI system in China. 

Several limitations should be considered. In general, there were various care needs 

and utilization rates during different stages of dementia. Due to the more notable disa-

bility and impaired functional status of the institutionalized patients, they are more se-

vere clinical features among institutionalized patients than patients living at home. As 

these participants are all institutionalized individuals in our study, findings may not 

represent PLWD at mild to moderate stages of the disease. Future larger scale studies 

covering more geographic locations should be conducted to improve the accuracy of the 

estimates.  

5. Conclusions 

The present study represents one of the first large scale efforts to develop a 

need-based ECSP for PLWD in mainland China. Findings of this study are expected to 

provide important information for policymakers, clinicians, and researchers in establish 

an effective LTCI for PLWD, building a nationwide dementia action plan to develop an 

integrated health and social care system in China and other low/middle-income coun-

tries.  
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