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ABSTRACT 
Background: The coronavirus disease 2019 (COVID-19) pandemic has 

heavily impacted long-term care facilities (LTCFs) worldwide, resulting in 

extremely high infection and death rates within these settings. One major 

factor is the limited institutional capacity of long-term care facilities to 

respond effectively to such public health emergencies. However, there is 

limited research on this topic, especially concerning China. Therefore, this 

study seeks to examine the institutional capacities of long-term care 

facilities of China to better understand these challenges and identify 

measures for improving long-term care provision in future public health 

emergencies. 

Objective: To assess the institutional capacity of Chinese long-term care 

facilities during public health emergencies. 

Methods: A cross-sectional study collected data from 104 long-term care 

facilities across 20 provincial capitals or prefecture-level cities in China 

through questionnaires. Institutional capacity was measured with the social 

organization development index encompassing six dimensions: activity, 

resources, structure, environment, value and influence. 

Results: Institutional capacity encompassing six dimensions showed scores 

of 76%, 63%, 95.9%, 75.4%, 63.1% and 74.1% in Activity, Resources, 

Structure, Environment, Value and Influence, respectively. These results 

indicate areas of strength, as well as notable gaps where improvements 

would be needed.  

Conclusion: The social organization development index provides a 

comprehensive framework for assessing the institutional capacities of long-

term care facilities and their roles during a public health crisis. The findings 

may offer insights into government policymaking related to the industry, 

particularly in enhancing institutional capacities to improve virus prevention 

and control during future public health emergencies. 

Keywords: Institutional Capacity; Long-Term Care Facilities (LTCFs); Social 

Organization Development Index; Six dimensions; COVID-19; China 
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Introduction 
COVID-19 pandemic has led to a significant high death 
rate among elderly population worldwide, especially 
among those in long-term care facilities (LTCFs). In the 
European region, the World Health Organization (WHO) 
reported that over 95% of COVID-19 fatalities were 
among individuals aged 60 and above.1 In North America, 
residents in these facilities faced a fivefold higher 
mortality risk than seniors living within the community.2 In 
the United States, the death rate of residents in LTCFs was 
over three times higher than the national average,3 and in 
Canada, deaths within LTCFs accounted for more than 
80% of the country’s deaths.4 These facilities have thus 
emerged as epicenter of COVID-19, struggling to protect 
residents from severe outcomes associated with the virus’s 
morbidity and mortality.5 

It has been globally recognized that long-term care 
facilities were “heavily impacted areas” of the COVID-19 
pandemic, with mortality related to COVID-19 among 
their residents consistently exceeding that of the general 
population worldwide. COVID-19-related death rates in 
LTCFs have shown wide regional and international 
variation, ranging from 8% to 75% by early 2021. In 
Europe, COVID-19 related deaths exceeded 50% in 
Belgium and Netherlands, compared to less than 30% in 
Germany according to the European Centre for Disease 
Prevention and Control.6 In North America, LTCFs 
accounted for 50% of total deaths in Canada and 34% 
in the Unites States.7 Comparatively, Oceania reported 
higher death rates than Asia.8 (Figure 1). 
 
 

 

 
Figure 1: COVID-19-related Death Rates among Residents in LTCFs 

(Data resource: European Centre for Disease Prevention and Control, 2021) 
 
The pandemic also had a profound effect in China, 
particularly in Wuhan. The China Center for Disease 
Control and Prevention documented 82,545 COVID-19 
cases in the first three months of the outbreak in 2020, 
with individuals aged 60 and older representing 30.2% 
of cases and accounting for over 80% of deaths, which 
indicated elderly were undoubtedly the most vulnerable 
group during the pandemic in China.9 
 
These significant mortality differences across countries and 
regions highlighted that, in addition to acute medical 
interventions, the potential influence of preventive 
strategies on the outcomes in these facilities during public 
health emergencies. In many countries, the LTCFs residents 
faced higher risk due to the rapid spread of the COVID-
19 virus.10 Infected individuals were mostly transferred to 
hospitals for treatment, while those remaining in the 
facilities, along with caregivers and staff, adhered to strict 
quarantine measures.11 Facilities with strict protocols 
reported lower infection rates compared to those that did 
not,12 as well as reduced rates of COVID-related 
hospitalizations and deaths.13,14 

 
The pandemic highlighted the need to examine the 
internal experience of these quarantined facilities and 
how the institutional factors, such as a strict lockdown 

measure, affecting the daily living of their residents and 
operational management.15 Moreover, given the 
responsibilities of health system governance, it became 
essential to examine the relationship between resource 
allocation and its impact on the operations of LTCFs during 
the COVID-19 pandemic.16 
 
Over the past three decades, China’s rapidly aging 
population has spurred significant growth of LTCFs, with 
over 34,000 facilities registered in the country by the end 
of 2019.17 This expansion bolstered institutional capacity, 
but the COVID-19 pandemic and subsequent quarantine 
requirements posed unforeseen challenges. Worse still, the 
prioritization of resources for hospitals and community 
prevention leaving LTCFs only with limited support,18 
resulting these facilities encountered many management 
challenges, including shortages of critical supplies, 
personal protective equipment (PPE), diagnostic tests, and 
staffing etc. during the pandemic.19  
 
To understand how LTCFs adapted their risk management 
and managed the infection is also an added value for 
assessing the capacity of the healthcare system in aging 
societies. This study employs a comprehensive framework 
of institutional capacity to examine the resilience of 
Chinese LTCFs during the COVID-19 pandemic. 
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Methods 
DATA COLLECTION 
Data were collected through questionnaire surveys using 
a standardized instrument designed to measure capacity 
building efforts of long-term care facilities during the 
pandemic.  
 

The questionnaire collected detailed information on 
resident demographic, facility characteristics, challenges 

encountered, the infection control measures implemented 
during the pandemic, as well as the current capacity-
building efforts and outcomes.  
 
A convenience sampling approach was employed, 
collecting data from 104 LTCFs across 20 provincial 
capitals or prefecture-level cities in China between 
November 2020 to March 2021 (Figure 2). 

 

 
Figure 2: Geographical Distribution of the 104 LTCFs Surveyed 

 
The questionnaire, intended for facility managers, was 
divided into four sections:  
1) Characteristics of LTCFs (see Supplemental Table 1) 
2)  Characteristics of residents (see Supplemental Table 

2) 
3)  Current status and challenges, measures implemented 

in LTCFs during the COVID-19 pandemic 
4)  Institutional capacity of nursing 
 

Measures 
Institutional capacity was evaluated using the Social 
Organization Development Index, encompassing six 
dimensions: activity, resource, structure, environment, 
value, and influence (United States Agency for 
International Development, 2021).20 Specifically, the 
availability of key services and resources at each LTCF 
were examined, including health assessments for residents, 
full-time psychological support, diagnostic and treatment 
facilities, exercise equipment, hospice services, hospital 
affiliations, collaborations with other agencies, social 
support funding, tax exemptions, and media support. 
Additionally, the survey also investigated the strategies 
for public image management, resource acquisition, and 
employee qualifications assessment at the LTCFs. 
 
The availability of services and resources at the LTCFs 
were determined using binary codes, which “absent” ("no" 
= 0) and “present ("yes" = 1) were assigned. Specific 
factors evaluated included the presence of full-time 
psychological consultants, medical diagnostic and 
treatment facilities, exercise equipment, medical services, 

partnership agreement or with hospitals, telemedicine 
services, health and disease management for residents, 
hospice care, funding support, tax reductions or 
exemptions, media publicity, policy recommendations or 
proposals to governments or local authorities, cooperation 
with other agencies, and health assessment for the 
residents. Further areas of investigation included 
promotional slogan of LTCFs, resource demands, decision-
making processes, conflict resolution methods, and 
organizational structures of the LTCFs. 
 

Six dimensions 

For each dimension different indicators were used to 
assess the institutional capacity, and the result of each 
dimension was calculated as the average of these 
indicators. 
1)  Activity 

Calculated by the average responses and activities 
undertaken by LTCFs across two phases: during the 
first outbreak (January 23 to April 7, 2020) and 
phased success in controlling (April 8 to June 30, 
2020) of the COVID-19 pandemic. 

2)  Resource  
Measured based on the average score of the 
indicators of technical assistance, government and 
non-governmental organizations. 

3)  Structure 
Determined by averaging responses across 
organizational systems, encompassing staff 
employment, financial management, project 
management, and records management systems. 
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4)  Environment 
Calculated by averaging factors such as tax 
exemptions, information and media support, and 
registration status. 

5)  Value 
Assessed through the average score of the indicators, 
identified as presence of corporate culture elements 
(e.g., mottos or slogans) and staff awareness, which 
encompassed the awareness levels of key leaders, 
internal staff, residents as well as the residents’ 
family and social support departments. 

6)  Influence 
Gauged by the average level of LTCFs’ promotional 
materials, media coverage, policy recommendations 
submitted to governmental authorities, and 
information exchange and resource-sharing 
initiatives with other LTCFs. 

 
STATISTICAL ANALYSIS 
Data were managed and analysed using Microsoft Excel 
2017 and SPSS version 20.0 (IBM SPSS, Chicago, IL). 
Descriptive and univariable analyses were performed to 
identify LTCFs’ resident characteristics, current facility 
conditions, and COVID-19 pandemic related challenges.  
 

Results 
Activity 
Onset of 1st COVID Outbreak (January 23 to April 7, 
2020) 
Table 1 (see below) presents the responses and activities 
of LTCFs at different stages of the COVID-19 pandemic. 
At the onset of the outbreak (January 23 to April 7, 2020), 
94.2% of the 104 LTCFs reviewed relevant policies and 
regulations issued by government and industries, and 
96.1% established specific measures and detailed 
regulations. Additionally, 38.8% of LTCFs provided 
COVID-19 knowledge training for residents, while 44.7% 
offered similar training for staff.  
 
During this period, 71.8% of LTCFs organized cultural 
activities, and 91.4% facilitated residents to maintain 
interaction with families via video and phone calls. Social 
welfare activities, such as public education, were held by 
61.2% of the facilities. Furthermore, 68.9% LTCFs carried 
out nucleic acid testing and 95.1% required residents to 
wear masks and undergo regular temperature checks. The 
average activity rate across these measures during the 
initial outbreak was calculated as follows: (94.2% + 
96.1% + 38.8% + 44.7% + 71.8% + 91.4% + 61.2% 
+ 68.9% + 95.1%) / 9 = 73.6%. 

 
Table 1: Responses and activities of LTCFs during different stages of the COVID-19 pandemic (N=104) 

Variables 2020.01.23-04.07 2020.04.08-06.30 P 

 N % N % 

Learn policies and regulations (issued by government and 
industries) 

     

No 6 5.8 5 4.9 0.757 
Yes 97 94.2 98 95.1  
Missing data 1  1   

Formulate Measures and detailed rules        
No 4 3.9 5 4.9 0.733 
Yes 99 96.1 98 95.1  
Missing data 1  1   

Carry out COVID-19 knowledge training for residents      
No 63 61.2 61 59.2 0.776 
Yes 40 38.8 42 40.8  
Missing data 1  1   

Carry out COVID-19 knowledge training for staff      
No 57 55.3 55 53.4  
Yes 46 44.7 48 46.6 0.780 
Missing data 1  1   

Conduct cultural activities      
No 29 28.2 14 13.6 0.010* 
Yes 74 71.8 89 86.4  
Missing data 1  1   

Allow interaction with family (via video and phone calls)      
No 7 6.8 4 3.9 0.353 
Yes 96 91.4 99 96.1  
Missing data 1  1   

Organize social welfare (public education, etc.)      
No 40 38.8 32 31.1 0.242 
Yes 63 61.2 71 68.9  
Missing data 1  1   

Provide COVID-19 nucleic acid testing       
No 32 31.1 18 17.5 0.023* 
Yes 71 68.9 85 82.5  
Missing data 1  1   

Require mask-wearing and temperature detection      
No 5 4.9 2 1.9 0.249 
Yes 98 95.1 101 98.1  
Missing data 1  1   

*P<0.05 
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The second period (April 8 to June 30, 2020) 
As China achieved phased success in controlling COVID-
19, 95.1% of LTCFs reviewed policies and regulations 
issued by government and industry bodies and 
developed corresponding measures and detailed 
regulations. COVID-19 knowledge training was offered 
to residents by 40.8% of the facilities and to staff by 
46.6%. Cultural activities were held by 86.4% of LTCFs, 
and 96.1% facilitated residents maintaining interactions 
with families through video and phone calls. Social 
welfare activities were held by 68.9% of the LTCFs, while 
82.5% provided nucleic acid testing. Nearly all LTCFs 
(98.1%) enforced the practice of mask-wearing and 
temperature-checking. Hence, during this period the 
average activity rate was: (95.1% + 95.1% + 40.8% + 
46.6% + 86.4% + 96.1% + 68.9% + 82.5% + 98.1%) 
/ 9 = 78.4%. 

The overall activity dimension, calculated by averaging 
levels across both stages, was 76%. In addition, the 
proportion of LTCFs conducting cultural activities and 
nucleic acid tests during the second period was 
significantly higher than that during the initial outbreak 
phase (P<0.05), while no statistical significance was 
found between the two stages in the activities carried out 
(P>0.05). 
 

Resource 
During the COVID-19 pandemic, LTCFs frequently 
encountered resource shortages, particularly in 
foundational support (55.9%), volunteers (48.0%), nurses 
(44.7%), non-governmental organization support 
(44.0%), information and media support (37.3%), 
government support (33.7%), technical support such as 
training (33.3%), and staffing (29.4%) (Table 2). 

 
Table 2. Characteristics of LTCFs’ demand during the COVID-19 pandemic (N=104). 

Variables Number Proportion (%) 

Foundation   

Shortage 57 55.9 
Meeting needs basically 38 37.3 
Meeting the needs 7 6.9 
Missing data 2  

Staff   
Shortage 30 29.4 
Meeting needs basically 61 59.8 
Meeting the needs 11 10.8 
Missing data 2  

Nurses   
Shortage 46 44.7 
Meeting needs basically 48 46.6 
Meeting the needs 9 8.7 
Missing data 1  

Volunteers   
Shortage 49 48.0 
Meeting needs basically 42 41.2 
Meeting the needs 11 10.8 
Missing data 2  

Technical support (e.g. training)   
Shortage 34 33.3 
Meeting needs basically 59 57.8 
Meeting the needs 9 8.8 
Missing data 2  

Information and media   
Shortage 38 37.3 
Meeting needs basically 57 55.9 
Meeting the needs 7 6.9 
Missing data 2  

Government support   
Shortage 34 33.7 
Meeting needs basically 56 55.4 
Meeting the needs 11 10.9 
Missing data 3  

Non-governmental organization support   
Shortage 44 44.0 
Meeting needs basically 49 49.0 
Meeting the needs 7 7.0 
Missing data 4  

 

Resources of LTCFs are evaluated based on the support 
they have received across different sectors. Results 
showed that 66.7% of the facilities received technical 
support and 66.3% received government support and 
56% were supported by non-governmental 
organizations. Therefore, the average resources 
accessibility for LTCFs was: (66.7% + 66.3% + 56%) / 
3 = 63%. 

Structure 
During the COVID-19 pandemic, LTCFs reported having 
clear and comprehensive systems in place for staff 
employment (96.2%), financial management (97.1%), 
project management (94.2%), and records management 
(96.0%) (Table 3). The average value of institutional 
construction was: (97.1% + 96.2% + 96% + 94.2%) / 4 
= 95.9%. 
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Table 3: The Organization system of LTCFs during the COVID-19 pandemic 

Variables None 
Yes, but not 
clear Yes, clear and complete 

Staff employment system, n (%) 2(1.9) 2(1.9) 100(96.2) 
Financial management system, n (%) 1(1.0) 2(1.9) 101(97.1) 
Project Management system, n (%) 2(1.9) 4(3.8) 98(94.2) 
Records management system, n (%) 2(1.9) 2(1.9) 100 (96.0) 

 

Environment  
Based on the quantitative questionnaire, 63.5% of LTCFs 
reported benefiting from tax exemptions (see 
Supplemental Table 4), while 37.3% indicated a lack of 
information and media support (see Table 2). All LTCFs in 
the study were registered (100%). The calculated social 
environment score was: (63.5% + 62.7% + 100%) / 3 
= 75.4%. 
 

Value 
In assessing the value of LTCFs, the highest awareness 
level regarding COVID-19 related knowledge was 
observed among internal staff (62.1%), followed by key 
leaders (61.2%), residents (57.3%), residents’ family 
members (35.9%), and social support departments 
(34.0%), resulting in an average awareness level of 
50.1% (see Supplemental Table 4). Furthermore, 76% of 
the LTCFs employed mottos or slogans, suggesting a focus 
on cultivating a corporate philosophy that highlights their 

values and vision (see Supplemental Table 5). These 
mottos or slogans served as key elements of corporate 
culture and symbols of unity. Therefore, the average 
value of LTCFs was: (50.1% + 76%) / 2 = 63.1%. 
 

Influence  
Among the LTCFs in this study, 87.5% reported having 
their own promotional materials, and 88.5% reported 
media coverage of their activities, while 52.9% had 
made policy recommendations to national or local 
government departments, and 67.3% engaged in 
resources and information sharing with other LTCFs (see 
Supplemental Table 5). Therefore, the average social 
impact of LTCFs was: (87.5% + 88.5% + 52.9% + 
67.3%) / 4 = 74.1%. 
 
The study revealed several key aspects of LTCFs’ 
institutional capacity in China as depicted in Figure 3. 

 

 
FIGURE3 The Six Dimensions of the Value of Long-term Care Facilities 

 
Discussion 
In this study, the six dimensions – activity, resource, 
structure, environment, value, and influence – were 
measures across 104 LTCFs, with scores of 76%, 63%, 
95.9%, 75.4%, 63.1% and 74.1%, respectively, 
highlighting both strengths and areas for improvement 
across the facilities. 
 
Throughout the COVID-19 pandemic, LTCFs implemented 
various measures, including reviewing policies and 
regulations, introducing prevention and control measures, 
training residents and staff on COVID-19 related 
knowledge, organizing cultural activities, facilitating 
family interactions, providing public education, 
organizing nucleic acid testing, and enforcing mask-
wearing and temperature checks. During the initial 

outbreak, the average LTCF activity score for LTCFs was 
73.6%, which increased to 78.4% following China’s initial 
success in countering COVID-19. Besides, 76% of the 
LTCFs conducted various well-targeted activities aimed at 
combating the pandemic. According to the survey, these 
measures proved effective in preventing and controlling 
the virus spread as well as supporting residents’ health 
and well-being. This indicated that LTCFs effectively 
prioritized and executed their responsibilities. By 
comparing the figures before and after the COVID-19 
pandemic, we found that LTCFs intensified their efforts in 
the prevention and control of the virus during the 
outbreak. 
 
However, the study identified that resources received the 
lowest score among the six dimensions at 63%, pointing 
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to a need for increased support in technical resources, 
government support, and NGO engagement. While 
government support was considerable significant, 
enhancing contribution from NGOs and volunteer 
involvement remained a critical area for further 
development. 
 
The social impact of LTCFs has shown considerable 
improvement over time, reflecting an ongoing evolution in 
their role in society. The recent score of 74.1% in social 
impact indicates that LTCFs have made significant strides 
in policy advocacy, public relations, and industry 
integration, which were the keys for enhancing LTCFs’ 
social acceptance and public awareness of LTCFs’ role in 
providing care to the vulnerable population, especially 
the elderly and those with long-term health condition. 
However, additional efforts are required to further 
strengthen public awareness and acceptance, as well as 
to substantially enhance the media presence and 
informational support for LTCFs. 
 
In addition, the assessment also revealed LTCFs generally 
had a well-defined corporate culture, as evidenced by 
the value score of 63.1%. This highlighted the importance 
of institutional values and areas for improvement. The 
high awareness level among leaders and staff 
underscored their professional knowledge and 
commitment to humanistic care. However, engagement 
with residents and their families was relatively modest, 
suggesting a need for enhanced communication with 
residents and their families, which could help LTCFs better 
understand residents' backgrounds and health conditions, 
facilitating the provision of higher-quality care. 
 
Moreover, staff awareness of LTCFs still needed 
Reinforcement, especially in social support, where the 
LTCFs scored the lowest. To bridge this gap, the 
recommendation included strengthening public relations 
and promoting volunteer involvement in welfare activities. 
The prevalence of organizational mottos and slogans in 
LTCFs indicated a focus on cultivating a distinct 
philosophy aligning with their identity and service 
principles. 
 
In the structure dimension, LTCFs showed strength with an 
average score of 95.9%, demonstrating robust system 
that benefited for both management and operations 
resilience during the COVID-19 crisis. Meanwhile, an 
environmental dimension score of 75.4% showed positive 
social support and recognition, though suggested a need 
of increasing volunteer participation and public 
awareness concerning LTCFs. 
 
The capacity building assessment further identified 
significant gaps in certain areas. Specially 62.5% of the 
LTCFs reported a deficit in employing full-time counselling 
staff, highlighting the urgent need for strengthened 
mental health support. This was particularly critical during 
lockdown periods when residents were more likely to 
experience anxiety and other mental health challenges. 
Psychological counselling was essential support for 
ensuring residents’ compliance with the infection 
prevention and control measures. 
 
Additionally, 43.3% of LTCFs lacked on-site medical 
diagnosis and treatment facilities, though 61.0% had 

established their own or affiliated age-care hospitals. 
Telemedicine connections facilitated prioritized (“green 
channel”) services with 80.8% of general hospitals. 
However, 78.6% of LTCFs had not set up general clinics 
within these partner hospitals, suggesting a gap in the 
integration of healthcare services. 
 
While most LTCFs (91.3%) were equipped with physical 
exercise and rehabilitation equipment, showing a strong 
commitment to residents' physical fitness and 
rehabilitation needs. Developing tailored prevention and 
rehabilitation programs for residents, based on their age, 
health conditions, and individual needs, could ensure that 
residents receive the most suitable and up-to-date 
services. 
 
Furthermore, 81.7% of LTCFs indicated their capability in 
health and disease management for their residents, and 
88.8% reported the capability for conducting physical 
health assessments for new admissions, allowing for 
customized care plans and appropriate fee structures. 
 
However, the study found that hospice care services were 
available in only 51.9% of the LTCFs. facilities (see 
Supplemental Table 3). This highlights the critical need to 
expand and enhance hospice services, ensuring that end-
of-life care is available to all residents who require it. 
Improved collaboration with medical institutions was 
recommended to provide residents with comprehensive 
support, including pain management and appropriate 
medication. 
 

Limitations 
This study acknowledged certain limitations. First, the 
small sample size might not fully represent the diverse 
landscape of LTCFs, potentially limiting the 
generalizability of the findings. In addition, the survey’s 
scope did not thoroughly address all aspects of LTCF 
operations, which restricted the understanding of their 
foundational situations. Given that this study primarily 
assessed the impact of closed management and the 
overall institutional capacity of LTCFs in China during the 
COVID-19 pandemic, future research should aim to 
expand both the detail and breadth of data collection. 
Furthermore, exploring the relationship between LTCFs’ 
capacity building and pandemic outcomes would be 
valuable in identifying effective and practical strategies 
for infectious diseases management within such settings. 
 

Conclusions 
The development of a six-dimension Social Organization 
Development Index has enabled a more systematic and 
comprehensive evaluation of the institutional capacity of 
LTCFs in managing public health emergencies. This 
framework has proven to be an invaluable tool for 
policymakers in designing targeted policies that address 
the specific needs of LTCFs effectively during public 
health crises.  
 
Future research should focus on identifying strategies and 
methods to enhance medical services in LTCFs during 
pandemics, with particular emphasis on improving the 
integration of medical and hospice care. Strengthening 
these areas will be crucial in providing more holistic 
support to residents’ comprehensive needs. 
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Research Implications 
Basing on the six dimensions and capacity building of the 
LTCFs, the government could develop a Social 
Organization Development Index to serve as a 
comprehensive framework for assessing the institutional 
capacity and role of LTCFs during public health crises.  
In addition, society should direct more attention and 
resource toward older adults in LTCFs, providing greater 
support and assistance for the growth and development 
of these facilities. 
 
Finally, LTCFs should enhance collaboration with medical 
institutions, especially during the times of public health 
crisis. 
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Supplemental Table 
 

Supplemental Table 1: Basic characteristics of participated long-term care facilities (LTCFs) (N=104). 

Variable N (%) 

Type of institutions  
Government owned and operated 25(24.0) 
Government owned but privately operated 21(20.2) 
Privately owned and operated 53(51.0) 
Privately owned but government supported 5 (4.8) 

Year of establishment time  
  1950-1960 6(5.8) 

1961-1970 2(1.9) 
  1971-1980 1(1.0) 
  1981-1990 2(1.9) 
  1991-2000 5(4.9) 
  2001-2010 22(21.4) 
  2011-2020 65(63.1) 
  Missing data 1 
Geographical distribution  
Eastern region 45(43.3) 
Central region 40(38.5) 
Western region 19(18.3) 

Bed numbers 32,101(100) 
Bed occupancy rates, % (Mean±SD)a 67.7±24.7 
Mode of Combination of Medical Treatment and Endowment  
Hospitals run nursing homes 10(10.9) 
Nursing homes run hospitals 19(20.7) 
Contract hospital services 36(39.1) 
Combination of medical care and health 27(29.3) 
Missing data 12 

a Missing data =3 
 
 
Supplemental Table 2: Characteristics of residents (N=19,914). 

Variables Number Proportion (%) 

Residents 19,914 100 
Gender   
Male 8147 41.7 
Female 11,389 58.3 
Missing data 808  

Age, year   
  60 to 69  2413 13.7 
  69 to 79 4049 23.0 
  80 to 89 8623 49.0 

> 90 2505 14.2 
Missing data 2754  

Physical condition   
Self-reliant 6356 32.5 
Partial loss of self-care 5338 27.3 
Unable to self-care 7887 40.3 
Missing data 808  

 
 
Supplemental Table 3: The cognitive degree level for COVID-19 related knowledge of staff in long-term care 
facilities during the COVID-19 epidemic. 

Variables Unclear Not quite 
clear 

Preliminary 
understanding 

More 
familiar 

Very 
familiar 

Missing 
data 

Key leaders, n (%) 1(1.0) 3(2.9) 4(3.9) 32(31.1) 63(61.2) 1 
Internal staff, n (%) 1(1.0) 3(2.9) 2(1.9) 33(32.0) 64(62.1) 1 
Residents, n (%) 1(1.0) 3(2.9) 10(9.7) 30(29.1) 59(57.3) 1 
Residents’ family members, n (%) 0 5(4.9) 19(18.4) 42(40.8) 37(35.9) 1 
Social support departments, n(%) 2(1.9) 13(12.6) 30(29.1) 23(22.3) 35(34.0) 1 
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Supplemental table 4: Characteristics of capacity of LTCFs during the COVID-19 epidemic (N=104) 

Variables Number Proportion (%) 

Full-time psychological consultant   
No 65 62.5 
Yes 39 37.5 
Medical diagnostic and treatment facilities   
No 45 43.3 
Yes 59 56.7 
Physical exercise and rehabilitation equipment   
No 9 8.7 
Yes 95 91.3 
With medical qualification and establish care hospital   
No 40 38.5 
Yes 64 61.5 
Establishment of Medical Service Agreement with General Hospital (Green Channel)   
No 20 19.2 
Yes 84 80.8 
Telemedicine services   
No 80 76.9 
Yes 24 23.1 
Establish a general clinic with cooperative hospitals    
No 82 78.8 
Yes 22 21.2 
Health and disease management for residents   
No 19 18.3 
Yes 85 81.7 
Provide physical health assessment for the newly residents   
No 11 11.2 
Yes 87 88.8 
Missing data 6   
Provide palliative care (hospice care) services   
No 50 48.1 
Yes 54 51.9 
Enjoy tax relief treatment   
No 19 18.3 
Yes 66 63.5 
Unclear 19 18.3 

 
Supplemental Table 5: The publicity status of long-term care facilities during the COVID-19 epidemic (N=104) 

Variables Number % 

Information on the LTCFs’ own promotional materials   
No 13 12.5 
Yes 91 87.5 

Media coverage of activities organized by LTCFs   
No 9 8.7 
Yes 92 88.5 
Unclear 3 2.9 

Make policy recommendations to the authorities of the state or 
local government 

  

No 49 47.1 
Yes 55 52.9 

Share resources and information with other LTCFs   
No 33 32.7 
Yes 68 67.3 
Missing data 3  

Top support for LTCFs   
Media  11 11.3 
Academic community 11 11.3 
Business authorities 71 73.2 
Registration and annual review authorities   3 3.1 
Other parts of government 1 1.0 
Missing data 7  

Established motto or slogan for LTCFs   
No 25 24.0 
Yes 79 76.0 
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