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Abstract 

The COVID-19 pandemic led to substantial changes in technology use within the long-term 

care (LTC) sector in Canada. The purpose of this research was to describe the use of 

technology and its impact on the experiences of LTC staff working in northern British 

Columbia (B.C.) during the COVID-19 pandemic. A secondary analysis of one-hour semi-

structured interviews from 53 participants was conducted. Data was analysed thematically 

guided by Braun and Clarke’s thematic analysis approach. The experiences of LTC staff 

varied across disciplines and work roles. LTC staff reported using technologies for inter-

department, intra-department or inter-professional communications, as well as to enhance 

residents’ social interactions. Findings provide insight into the perspectives of LTC staff who 

had to adopt new technologies and new work processes during COVID-19, thus informing 

and providing actionable insights for those working in northern B.C.  

 
Keywords: telecommunication, telehealth, internet, digital infrastructure, nursing home, 
homes for the aged, pandemic, rural, remote 
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Chapter 1: Introduction 

Background 

COVID-19 is an infectious acute respiratory disease caused by the novel coronavirus 

virus severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). On December 31, 

2019, the World Health Organization (WHO) was informed of cases of pneumonia of 

unknown microbial aetiology (Beeching et al., 2022). The WHO first declared COVID-19 a 

public health emergency of international concern on January 30, 2020, and then formally 

declared it a pandemic on March 11, 2020 (Beeching et al., 2022). COVID-19 presents as a 

respiratory infection with the severity of symptoms ranging from a mild common cold-like 

illness to a severe viral pneumonia leading to acute respiratory distress syndrome that may be 

fatal (Beeching et al., 2022). In response, the provincial governments in Canada declared 

states of emergencies, enacted social distancing measures including Stay-At-Home orders, 

limited indoor and outdoor gatherings, ordered closures of public facilities including dine-in 

establishments, and mandated the use of masks (Public Health Agency of Canada (PHAC), 

2021). The restrictions on in-person gatherings as well as requirements of self-isolation and 

quarantine led many Canadians to turn to technology (PHAC, 2021).  

Technology Use in Canada during the COVID-19 Pandemic 

Internet Use in Canadians 

Canadians have shown have a high level of internet use even before COVID-19, 

though the COVID-19 pandemic led to a significant increase in the amount of time 

Canadians spent online as well as changes in the kinds of activities that Canadians conducted 

online. Statistics Canada conducted the Canadian Internet Use Survey (CIUS) in 2020, where 

they sampled about 44,800 Canadians across ten Canadian provinces (Government of 
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Canada, Statistics Canada, 2021). The CIUS survey found that in 2020, 84% of Canadians 

reported relying on a smartphone for personal use to communicate, to do research, or for 

entertainment (Government of Canada, Statistics Canada, 2021). The same survey also found 

that the proportion of Canadians who spent 20 hours or more on the internet for personal use 

rose from 19% in 2018 to 27% in 2022 (Government of Canada, Statistics Canada, 2021). In 

2018, 73% of Canadians reported shopping online and spent about CDN$57.4 billion – in 

2020, there was an increase to 82% of Canadians, and the amount spent went up to 

CDN$84.4 million (Government of Canada, Statistics Canada, 2021). The proportion of 

Canadians who made online phone and video calls rose from 47% in 2018 to 64% in 2020 

(Government of Canada, Statistics Canada, 2021). This survey also found that during the 

COVID-19 pandemic, Canadians reported shopping online more often for groceries and 

other physical goods; in fact, the percentages of Canadians buying groceries and other 

physical goods online for the first time during the COVID-19 pandemic were 13% and 9% 

respectively (Government of Canada, Statistics Canada, 2021). The CIUS survey also found 

that many Canadians used online tools to monitor health – 69% searched for health 

information online, 25% used online tools to track health or fitness, and 14% used internet-

connected wearable smart devices such as smart watches or glucose monitoring devices 

(Government of Canada, Statistics Canada, 2021). Interestingly, the increase in internet use 

was observed in not just the young – the same survey also found that 54% of older 

Canadians, between 65 to 74 years of age, reported participating in more online activities 

during the COVID-19 pandemic. 
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Digital Divide in Canada 

The CIUS Survey found that internet use varied greatly among subgroups within the 

Canadian population. For example, compared to the Canadian average of 92% in 2020, 

subpopulations that had lower levels of internet use included those living outside of a Census 

Metropolitan Area of Census Agglomeration (87%), persons who were unemployed (85%), 

persons with a disability (84%), and persons aged 75 years old and older (62%) (Government 

of Canada, Statistics Canada, 2021). The findings in the CIUS survey that there was an 

urban-rural divide in terms of internet use was echoed in a report on the urban-rural divide in 

terms of internet connectivity by the Canadian Radio-television and Telecommunications 

Commission, which found that while 87.4% households have access to internet connections 

at broadband speeds (at least 50 Mbps download and 10Mbps upload and access to unlimited 

data), only 45.6% Canadians living in rural and remote areas do (Government of Canada & 

Canadian Radio-television and Telecommunications Commission (CRTC), 2016). In an 

April 2021 press release, the Canadian Internet Registration Authority (CIRA) reported a 

significant difference in the median download speeds in rural areas compared with cities at 

the start of COVID-19, and this divide has continued to widen during the pandemic (CIRA, 

2021). While median download speeds in rural areas have improved from 5.42 Mbps in 

March 2020 to 9.74 Mbps in March 2021, the median download speeds in urban areas 

improved significantly from 26.16 Mbps to 51.09 Mbps over the same period (CIRA, 2021). 

Aging and Long-term Care in Canada 

Canada’s Aging Population 

Canada’s population is aging. In 2020 the proportion of Canadians aged 65 years or 

older was 12.6%, and the number has increased to 18.5% representing a total of 6.84 million 
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Canadians 65 years or older in Canada in 2021 (Government of Canada, Statistics Canada, 

2020). By 2037 approximately 10.4 million Canadians will be 65 years or older, with the 

proportion of adults 75 years older expected to double from 2017 to 2037 (Canadian Institute 

for Health Information (CIHI), 2017). Statistics from the Landmark Report by the Alzheimer 

Society of Canada show that the annual incidence of dementia will increase from 12,400 new 

cases in 2020 to 187,000 in 2030 (Alzheimer Society of Canada, 2022). In the same report, 

the authors note that the prevalence of dementia in Canadians will increase from 1.6% in 

2020 to 3.6% by 2050 (Alzheimer Society of Canada, 2022). It is expected that as Canada’s 

population continues to age, more Canadians will require supportive care services in the 

community or in specialized facilities.     

Long-term Care in Canada 

The Canadian Institute for Health Information defines Long-term Care (LTC) homes 

as the following:  

Long-term care (LTC) homes, also referred to as nursing homes, continuing care 

facilities and residential care homes, provide a wide range of health and personal care 

services for Canadians with medical or physical needs who require access to 24-hour 

nursing care, personal care and other therapeutic and support services (CIHI, 2017). 

In Canada, the provision of universal health care services for Canadians is covered by the 

Canada Health Act (Government of Canada, Legislation Services, 2017) which requires all 

provinces to “ensure that eligible individuals do not have to pay directly for ‘medically 

necessary’ physician and hospital services” (Liu et al., 2020). The Act does not cover LTC 

services, and therefore there are no federal policies, funding and standards concerning LTC – 

these are decided at the provincial levels (Liu et al., 2020). In British Columbia (B.C.), LTC 
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is covered by the Residential Care Regulation within the Community Care and Assisted 

Living Act (B.C. Office of Legislative Counsel, 2022). In January 2023, the Health 

Standards Organization (HSO) and the Canadian Standards Association (CSA) published 

new national standards for LTC in Canada – these standards are currently voluntary (Roman, 

2023), and “address the delivery of safe, reliable and high-quality LTC services” as well as 

“design, operation and infection prevention and control practices in LTC homes”(HSO 

National Long-Term Care Services Standard, n.d.).  

The data from CIHI indicates that in Canada there are 29 LTC beds per 1,000 older 

adults aged 65 and above (CIHI, 2017). The proportion of older adults in BC are higher than 

the Canadian average – the proportion of Canadians in B.C. aged 65 years or older was 

13.1% in 2000, and the number has increased to 19.7% in 2021 (Government of Canada, 

Statistics Canada, 2020). However, the number of LTC beds per 1,000 older adults aged 65 

or older in B.C. is lower than the national average: in B.C. - there are 28 LTC beds per 1,000 

older adults age 65 and above (CIHI, 2021). While these numbers compare favourably with 

other provinces and countries around the world (Wilson et al., 2017), there are several reports 

that have sounded the alarm regarding the long stressed and under-resourced state of 

Canada’s LTC sector (Gibbard, 2017; MacCourt et al., 2020; MacDonald et al., 2019). These 

reports highlight serious problems within Canada’s LTC sector that existed before the 

COVID-19 pandemic and were made much worse by the pandemic, such as increased needs 

of LTC residents, old buildings not built to meet LTC residents’ needs, ongoing LTC staffing 

challenges and service gaps (Gibbard, 2017; MacCourt et al., 2020; MacDonald et al., 2019). 

With the future need for LTC beds expected to double within the next 10-15 years, these 
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reports also project severe shortfall in meeting the future needs (Organisation for Economic 

Co-operation and Development, 2021).  

Technology in Long Term Care Settings in Canada 

Many LTC buildings in Canada have outdated building designs with antiquated 

technological infrastructure – many LTC homes lack even basic internet access (Chu et al., 

2021). In a 2021 McMaster Health Forum evidence brief reporting on the potential of 

technology in LTC in Canada, Gauvin et al., (2021) noted that technology was not used 

consistently to support core LTC services, such as routine activities, programs and services 

for residents, as well as communication between residents and formal caregivers, family and 

friends. Further, technology adoption in LTC was slower than other health sectors such as 

acute care. The panelists in the study by Gauvin et al. (2021) noted technologies may help 

improve the quality of life of residents as well as support LTC staff to improve quality of 

care, but there were concerns that technology “replaced people” and took staff away from 

direct care. The panelists also noted that older adults were often able to use technology with 

some support though there was a belief that older adults did not want or were unable to use 

technology (Gauvin et al., 2021). Other challenges noted included the disparity of access due 

to the cost of digital devices, the inability to connect to the internet due to the lack of internet 

infrastructure within the LTC building itself or a larger lack of critical internet infrastructure 

in some parts of Canada (Ickert et al., 2020). 

Long Term Care in British Columbia 

In B.C., the provision of health services falls under the portfolio of the Ministry of 

Health, which works together with the Provincial Health Services Authority (PHSA), five 

regional health authorities, and the First Nations Health Authority. The five regional health 
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authorities are Fraser Health Authority, Interior Health Authority, Northern Health Authority 

(NHA), Vancouver Island Health Authority, and Vancouver Coastal Health Authority – these 

entities govern, plan and deliver healthcare services within their geographic areas. The 

services provided to those living in LTC facilities in B.C. include: standard accommodations, 

development and maintenance of a care plan that identifies clinical support services (such as 

rehabilitation and social work services), social and recreational activities, meals and nutrition 

supplements that meet therapeutic diet needs or tube feeding, routine laundry services, 

general hygiene supplies, routine medical supplies, incontinence management, personal basic 

wheelchairs as well basic cleaning and maintenance, and other specialized care (such as 

dementia or palliative care) (B.C. Ministry of Health, n.d.). As such, there are a variety of 

health care staff that work in LTC in B.C., including direct care staff (registered nurses, 

licensed practical nurses, and care aides) and allied health care staff (occupational therapists, 

physiotherapists, social workers, dietitians, recreational therapists, activity workers) (Plecas, 

2017). In addition to health care staff, there are a variety of non-health care staff that provide 

support services to LTC residents, such as foodservices, laundry and housekeeping services 

and building maintenance services (Plecas, 2017) 

Long Term Care in Northern British Columbia 

Northern Health Authority provides health care services to about 300,000 people 

living in a geographical area that spans the northern two-thirds of B.C. province and spilt to 

three health service delivery areas – see Figure 1 (B.C. Ministry of Health, 2018). The 

population densities per square kilometre for the North West, Northern Interior and North 

East are 0.3, 0.7 and 0.4, respectively (Statistics Canada, 2017b, 2017a, 2017c). There are 25 

LTC facilities within the NHA catchment area (Northern Health Authority, n.d.).  
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Figure 1. 

Northern Health Authority and Health Services Delivery Areas  

 
Note. The purple regions indicate the catchment area of Northern Health Authority. Taken from Health 
Boundaries, by the B.C. government (https://www2.gov.bc.ca/assets/gov/data/geographic/land-
use/administrative-boundaries/health-boundaries/5_northern_health_authority.pdf). Copyright by the B.C. 
government under the Open Government Licence] 
 

The need to provide health care services over large geographical areas that have low 

population densities creates unique problems beyond access to health care services for the 

general public; it is challenging to find enough well-trained staff in the region to hire as well 

as to provide continuous education to maintain service standards. These challenges have been 

exacerbated during the COVID-19 pandemic. The 2020-2021 waiting time for a bed in a 
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LTC home within NHA was 165 days – among the B.C. health authorities only Vancouver 

Island Health had longer wait times at 171 days. The wait times reported in the other B.C. 

health authorities for LTC beds were much shorter: Interior Health (59 days), Fraser Health 

(62 days), Vancouver Coastal Health (21 days) (B.C. Office of the Seniors Advocate British 

Columbia, 2021).    

COVID-19 and Long-term Care 

Long-term care residents have been disproportionally negatively affected by the 

COVID-19 pandemic. Not only do many LTC residents have underlying medical conditions 

that put them at higher risk of developing more severe forms of COVID-19, they also live in 

congregate living environments that put them in unavoidable close contact with other LTC 

residents as well as LTC staff (Government of Canada, 2020). In response to the COVID-19 

pandemic, the health ministries of the different provinces created and implemented new 

policies regarding infection prevention and control, use of personal protective equipment, 

staffing and other on-site work policies, visitation, outbreak management (Liu et al., 2020). 

For many months, LTC homes in Canada had strict visitor restriction policies such that all 

visitors were denied entry except for residents nearing end-of-life or if visitors were deemed 

essential – these visitors were allowed entry under exceptional situations. (Chu et al., 2021; 

Ickert et al., 2020). The social isolation of LTC residents led to severe deterioration of the 

health status of many residents in LTC (Chu et al., 2021). Technology became critical in the 

facilitation of social connections in LTC, though many homes experienced challenges related 

to the rapid deployment (Ickert et al., 2020). These issues included older tablets that were 

unable to download or update videoconferencing apps to the newest versions that allowed 

video calls as well as poor internet infrastructure of the LTC buildings leading to weak Wi-Fi 
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that was not strong enough to allow video calls (Ickert et al., 2020). As well, many LTC 

residents had physical or cognitive deficits which affected their abilities to use these 

technologies independently; for example, most residents needed the help of LTC staff to 

initiate phone calls and/or hold the tablet at face level (Chu et al., 2021; Ickert et al., 2020). 

Figure 2 shows the 2020 mortality rates attributed to COVID-19 per percentage of LTC 

residents of Canada (2.61%) compared with other countries, like Australia (0.33%), England 

(7.22%), Denmark (1.79%), France (5.02%), Germany (1.72%), United States (7.21%) 

(Comas-Herrera et al., 2020). 

Figure 2. 

Share of LTC residents whose deaths were linked to COVID-19, compared to the LTC 

population 

 
Note. Figure taken from “Mortality associated with COVID-19 in Care Homes: International Evidence” by A. 
Comas-Herrera, J. Zalakaín, E. Lemmon, D. Henderson, C. Litwin, A.T. Hsu, A.E. Schmidt, G. Arling and J-L. 
Fernández, 2020. Article in LTCcovid.org, International Long-Term Care Policy Network, CPEC-LSE, 14 
October. Copyright 2020 by the Authors under the terms of the Creative Commons Attribution 
NonCommercial-NoDerivs 3.0 Unported International License (CC BY-NC-ND 3.0).   



 
 

11 
 

 
COVID-19 in Long-term Care in British Columbia 

The first death related to COVID-19 in Canada occurred on March 08, 2020, and the 

victim was a LTC resident living in Lynn Valley Care Centre, in North Vancouver, B.C. – 

Lynn Valley Care Centre went on to lose 20 residents in that COVID-19 outbreak (Uguen-

Csenge, 2021). In the following weeks and months, B.C.’s Provincial Health Officer issued 

orders restricting the movement of LTC staff across different facilities (B.C. Office of the 

Provincial Health Officer, 2020), as well as additional LTC COVID-19 preventative 

measures (B.C. Office of the Provincial Health Officer, 2021a). These orders imposed 

restrictions on people working and visiting LTC homes in B.C.; for example there was an 

order requiring all LTC staff to be vaccinated by October 12, 2021, and visitors by 

November 20, 2021 (B.C. Office of the Provincial Health Officer, 2021a). As well, the B.C. 

Centre for Disease Control issued guidance for LTC facilities regarding visitation, infection 

prevention and control measures, and outbreak management (B.C. Centre for Disease 

Control, n.d.). These guidelines and restrictions contributed to the reduction in exposure to 

COVID-19 for LTC residents who were at high risk for severe illness and death. However, 

these policy decisions subsequently also resulted in LTC residents losing social support from 

their family and friends and experiencing increased social isolation and loneliness, leading to 

increased depression and stress, and decreased cognition (B.C. Office of the Provincial 

Health Officer, 2021b). These changes were particularly detrimental to residents with 

dementia, who comprised about 64% of LTC residents in B.C. (B.C. Office of the Provincial 

Health Officer, 2021b). In response, families of residents as well as the staff of LTC homes 

sought safe and creative alternatives to traditional visits, including the use of internet 

communication technologies and other user-friendly technologies to support for virtual visits 
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for LTC residents to allow LTC residents to have virtual connection to their families and 

friends outside the LTC homes (B.C. Office of the Provincial Health Officer, 2021b).  

 While NHA reported their first COVID-19 case in March 2020, LTC homes in 

northern B.C. did not experience COVID-19 outbreaks during the first wave of COVID-19. 

The first LTC COVID-19 outbreak within NHA’s catchment area was declared for Rotary 

Manor at Dawson Creek on November 02, 2020 (Northern Health, n.d.). This was followed 

by Jubilee Lodge at Prince George on December 12, 2020, Acropolis Manor at Prince Rupert 

on January 19, 2021; and all three facilities would be affected by additional outbreaks a few 

months later (Northern Health, n.d.).  
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Chapter 2: Literature Review 

Technology use in LTC changed during the COVID-19 pandemic, as the infection 

control practices minimizing the spread of COVID-19 in health care workers included new 

restrictions on how they were able to work, collaborate and move between health care sites. 

Therefore, there was a need to better understand how technology was used in LTC during the 

COVID-19 pandemic, as well as the perspectives of people who used technology within the 

LTC setting. The purpose of this literature review was to examine the breadth of evidence in 

the use of technology in the LTC setting during the COVID-19 pandemic, which would 

inform the design for this research study that was focused on technology use in LTC homes 

in northern B.C.  

Search Methodology 

Guided by Arksey and O’Malley’s (2005) scoping review framework, a systematic 

literature search was conducted to identify peer-reviewed articles using key words and 

subject headings related to Long Term Care, COVID-19, and Technology.  

Arksey and O’Malley identified four reasons to undertake a scoping study, of which 

the latter two - “summarize and disseminate research findings”, and “identify research gaps 

in the existing literature” (Arksey & O’Malley, 2005, p21) - explained this researcher’s 

choice in Arksey and O’Malley’s approach. The researcher wanted to examine key concepts 

about the use of technology in the LTC setting during COVID-19 as well to identify research 

gaps in the existing literature. Therefore, this was the ideal search methodology for the 

literature review for this research study. Arksey and O’Malley’s (2005) framework consists 

of five stages (Arksey & O’Malley, 2005):  

Stage 1 identifying the research question 
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Stage 2 identifying relevant studies 

Stage 3 study selection 

Stage 4 charting the data 

Stage 5 collating, summarizing and reporting the results 

Stage 1: Identifying the Research Question 

A Population, Intervention and Effect table (Table 1) was created to help generate the 

research question. The terms in the PIE table were conceptualized to generate similar words. 

Table 2 displays a list of search terms. 

Table 1. 

Population, Intervention and Effect Keywords 

Population/problem/patient Long Term Care during the COVID-19 pandemic 

Intervention/issue Technology Use 

Effect/evaluation Activities 
 

Table 2. 

Documentation - Search Terms 

Themes Subsidiary search terms 

Long Term Care + nursing home 
+ assisted living facility* 

+ residential facilit* 
+ retirement home 

Technology + technolog* 
+ electronic* 
+ internet 
+ tablet* 
+ comput* 

+ comput* 
+ telecommunication 
+ video conferenc* 
+ telemedicine 

COVID-19 + COVID-19 
+ pandemic 
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Stages 2 and 3: Identifying Relevant Studies and Study Selection 

For this literature review, five databases were searched separately on 16th October 

2022 – Pubmed (NLM), APA PyschInfo (EBSCO), CINAHL (EBSCO), SocIndex (EBSCO), 

and Web of Science (Clarivate); see Appendix A for the search strategies used in the 

databases. Research articles that described implementation and/or use of any kind of 

technology, as well as data analysis on technology use in the LTC setting during the COVID-

19 pandemic were included for analysis. Articles that did not describe investigations, 

interventions or reported data analyses (for example articles that described a problem with a 

narrative review and a call-to-action) or described research studies that looked at the 

technology in settings outside LTC or before the COVID-19 pandemic, were excluded from 

the analysis. Due to the large number of articles found, two additional exclusion criteria were 

added - investigations that were done outside North America and articles that were not 

original research articles (for example conference proceedings, posters abstracts, and 

dissertations). 

Stage 4: Charting the Data 

A literature matrix was created with Microsoft Excel for Mac Version 16.71 

(Microsoft Corporation, 2019). The data from the articles were entered into a Microsoft 

Excel spreadsheet (see Appendices B, C and D) and then analyzed for themes. 

Stage 5: Collecting, Summarizing and Reporting the Results 

There were 121 articles retrieved, of which 32 articles met the inclusion criteria and 

were included for analysis. Figure 3 shows the PRISMA diagram of the literature review. 
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Figure 3. 

PRISMA Diagram of Literature Review 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. Figure adapted from “The PRISMA 2020 statement: an updated guideline for reporting systematic 
reviews” by M.J. Page, J.E. McKenzie, P/M/ Bossuyt, I. Boutron, T.C. Hoffmann, C.D. Mulrow, et al., 2021, 
BMJ, 372(71). doi: 10.1136/bmj.n71. Copyright 2021 by the Authors under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.  
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Findings from the Literature Review 

The articles retrieved were published between 2020 and October 2022. Of these 32 

articles (Appendices B to D), nine were published in 2021 and 23 were published in 2022. 

Ten studies were conducted in Canada; none were epidemiological studies - all ten were 

descriptive studies conducted in Canadian LTC homes situated in the following provinces: 

British Columbia (n=3), Ontario (n=6), Alberta (n=1) and Quebec (n=1) – one study 

recruited participants from two provinces. There were 22 studies from the United States, of 

which seven were involved in the participation in surveys or virtual participation (for 

example virtual education sessions) where subjects in the studies came from multiple states, 

and one was a consensus panel consisting of experts from a few states. The others were 

conducted in LTC homes situated in the following states: California (n=1), Colorado (n=1), 

Florida (n=1), Maryland (n=1), Massachusetts (n=1), Minnesota (n=1, New York (n=2), 

North Carolina (n=1), Pennsylvania (n=1), Rhode Island (n=1), South Carolina (n=1), Texas 

(n=1) and Wisconsin (n=1). The articles included studies of various methodologies including 

mixed methods (n=8), qualitative descriptive (n=13), quantitative descriptive (n=2), 

retrospective cohort (n=5), cross-sectional (n=1), consensus panel (n=1), and computer-based 

modelling (n=2). The populations studied included LTC staff, medical professionals, LTC 

residents and their families.  

Characteristics of Technology Use in Long-term Care 

The studies in the literature reported that there was greater telehealth rollout in LTC 

homes in the United States during the COVID-19 pandemic (Alexander et al., 2021; Schuster 

& Cotten, 2022). However, this was not homogenous throughout the United States 

(Alexander et al., 2021). For example, 64% of nursing homes reported increases in telehealth 
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use while 32% reported declines in technology use (Powell et al., 2022). There were no 

studies found that reported Canadian data on telehealth rollout in LTC.  

Nursing home characteristics have been found to have an impact on telehealth use 

(Alexander et al., 2021) - nursing homes in rural locations used less telehealth, and were less 

likely to have the capability to transmit and receive laboratory results electronically; and 

smaller nursing homes were less likely to use electronic reporting for lab results compared to 

medium and larger nursing homes (Alexander et al., 2021). However, the details regarding 

the characteristics and locations of the LTC homes such as urban or rural setting, size of LTC 

homes, as well as funding models were not consistently reported in the literature nor 

described in detail. For example, Kuepfer (2022) included information as to whether the LTC 

homes were in rural or urban settings, Connelly et al. (2022) included information as to the 

size of the LTC homes in the form of the number of beds, and Chu et al. (2022) included 

information as to whether the LTC homes were publicly or privately funded. 

In the literature, a variety of technologies were described including robots (n=3), 

web-based websites and games (n=1), and computer-based models that predict COVID-19 

transmission in LTC (n=2), but the bulk of the studies in the literature described the use of 

ICTs in LTC to help connect people within LTC to those outside LTC – these technologies 

include internet connection via Wi-Fi and access to content online, and devices with audio 

(the telephone), audio-visual as well as video conferencing capabilities (smartphones and 

tablets). Within the LTC setting during COVID-19, technology was deployed in support of 

programs and policies that addressed five major areas of need: Quality of life of LTC 

residents in the context of social isolation (n=14); Telehealth and virtual services and 

multidisciplinary collaborations (n=10); Continuing education and training (n=7); Infection 
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prevention and control services and activities (n=4); Computer-based modeling for the LTC 

setting (n=2). The same programs or technologies were often deployed in multiple areas of 

need and served different groups of people within LTC. These five areas of need, as well as 

the corresponding technologies, will be elaborated further in the following sections.  

Quality of Life of Residents in the Context of Social Isolation.  

In response to COVID-19, strict social isolation protocols were implemented in LTC, 

which resulted in LTC residents experiencing drastic increases in social isolation. On 

analyzing National Health and Aging Trends Study (NHATS) data, Freedman et al. (2021) 

found that there was significant decline in in-person or phone contact for older adults in 

residential care settings in the United States, and these were more substantial than for those 

living in the community. 

Recognizing the risks of social isolation and the separation of LTC residents from 

their families when strict social isolation protocols in LTC were implemented, many LTC 

homes turned to technology as a solution. Freidus et al. (2021) noted in their North Carolina 

study that “the use of technology to address social isolation was an issue for most LTC 

communities”. ICTs allowed socially isolated LTC residents to connect virtually with their 

loved ones outside LTC and participate in virtual recreation activities. Additionally, it was 

important for families to have multiple options when communicating with LTC facilities. 

Straker and Choi (2021) found that families with multiple communication channels available 

to reach their loved ones in LTC reported greater peace of mind, so much so that “after 

adding communication variables the variable of COVID-19 cases was not a significant 

predictor for peace of mind” (Straker & Choi, 2021). Analysis of the literature showed that 

the number of research articles where devices used in the context of social isolation of LTC 
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residents included smart devices (n=9); telephones (n=2); and robots (n=3). These devices 

were used by residents for virtual visits, ICT-mediated social interactions and recreation 

activities. 

Smart devices. Smart devices are devices that can connect to the internet, and 

typically have audio, visual, and/or audio-visual capabilities. Many smart devices are able to 

support video-telephony and chat services through software such as FaceTime, Zoom, and 

Teams. Through these devices, LTC residents were able to connect with people outside LTC 

(Chu et al., 2022; Hardy et al., 2022; Prophater et al., 2021), and access sources of 

entertainment and stimulation on the internet such as music, movies, and news (Hardy et al., 

2022; Prophater et al., 2021). 

Virtual visits. Five studies mentioned the use of video-conferencing technologies to 

support LTC residents and their families to connect virtually (Chu et al., 2022; Freidus et al., 

2021; Hardy et al., 2022; Kuepfer, 2022; Prophater et al., 2021). The studies did not all 

specify which devices were used, that is, whether participants used smartphones, tablets, a 

combination of both, or other devices, though some studies did. For example, Hardy et al. 

(2022) investigated video-conferencing on tablets; and Prophater et al. (2021) described the 

use of tablets installed with proprietary software with added security features that served 

multiple functions, one of which was a direct video call app that allowed LTC residents to 

connect with families safely. Researchers found that LTC residents, families and caregivers 

appreciated and expressed positive statements about the availability of ICTs for 

communication when LTC homes were under strict visitation restrictions (Hardy et al., 2022; 

Prophater et al., 2021). Video-conferencing technologies allowed families and residents to 

see each other which “made all the difference”, and while families noted that video-
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conferencing technologies could not replace face-to-face meetings, they remained “the most 

effective way to maintain quality contact” (Hardy et al., 2022). Even for residents with 

severe cognitive impairments, LTC staff reported that these residents reacted positively by 

smiling and clapping when these residents saw or heard their families on the screen (Hardy et 

al., 2022). Tablets were perceived to be easier and faster for families; many families already 

had their own digital devices that they used for video-conferencing with residents (Hardy et 

al., 2022). For some families that found frequent in-person visits to be physically demanding 

or those that lived far from the LTC homes and could not visit their loved ones in LTC often, 

they appreciated the availability of virtual visits on tablets as an option (Hardy et al., 2022). 

Other information and communication technologies-mediated social interactions 

and recreation activities. Long-term care residents used information and communication 

technologies (ICTs) to connect with people other than families, participated in individual as 

well as group activities virtually, and accessed online content. Sheperis et al. (2022) 

described a program that allowed medical and healthcare professional students to connect 

with and provide social support to residents in LTC or retirement homes at risk of social 

isolation via telephones, mobile phones and videoconferencing technologies. Wi-Fi enabled 

tablets with proprietary software installed that was used as described in the preceding section 

that allowed LTC residents to video call families, also included a simple interface that 

allowed residents to access entertainment and spiritual content curated for older adults 

(Prophater et al., 2021). Kuepfer (2022) reported the use of worship presentations on 

PowerPoint with links to hymns on YouTube that recreation staff could deliver as a program, 

organized memorial services on Zoom, played residents’ Christmas music requests via the 

LTC home’s internal broadcasting system, and even a virtual piano recital. Virtual group 
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activities were able to provide LTC residents with common experiences that they could talk 

about when they met in person (Kuepfer, 2022). For many LTC residents, ICTs also played a 

role in spiritual care activities. The study by Kuepfer (2022) reported that LTC chaplains in 

Ontario supported residents in their use of ICTs to participate in real-time virtual church 

services, virtual bible studies, virtual reflection times, and virtual synchronous and 

asynchronous worship services. Other technologies described in the literature that allowed 

residents to have social interaction include “Seniors WithOutWalls” which allowed residents 

to call in or receive calls and connect as a group via their telephones (Kuepfer, 2022) and in-

house systems that some LTCs that were well-equipped and had resources set up that 

allowed these facilities to stream programming to the residents in their rooms (Freidus et al., 

2021). 

 Robots. Robots were also used in LTC during COVID-19 to support social 

connection (Freidus et al., 2021; Hung, Mann, Perry, et al., 2022; Van Orden et al., 2022). 

These robots took on a variety of forms, including robotic cats and dogs (Van Orden et al., 

2022), a robotic baby seal and mobile telepresence robot that was “mobile and offer video-

enabled virtual visits” (Hung, Mann, Perry, et al., 2022). Both studies reported that the LTC 

staff had positive responses on the use of such devices for LTC residents (Hung, Mann, 

Perry, et al., 2022; Van Orden et al., 2022). Van Orden et al. (2021) reported that robotic pets 

not only provided companionship and comfort to the veteran residents with dementia, the 

pets also promoted social interactions with other staff and residents as the veteran residents 

chatted about their “pets”. Like the study by Van Orden et al. (2022), the participants in the 

study by Hung et al. (2022) agreed that robots offered a supportive role in social connection 

in LTC, and noted in particular that telepresence robots reduced the workload of LTC staff in 



 
 

23 
 

supporting residents for social connection (Hung, Mann, Perry, et al., 2022). However, 

funding was a concern for some LTC homes for access to robots - Freidus et al. (2021) 

described the provision of grant writing assistance to LTC homes that did not have staff with 

this expertise, to allow them access to funding that enabled them to purchase robotic pets for 

the LTC residents in the context of social isolation.  

Negative emotions with technology-mediated activities for residents. Information 

and communication technologies helped bridge connections between LTC residents their 

families outside LTC, but researchers noted that the use of these technologies also led to 

negative emotional experiences for LTC residents, their families, and LTC staff (Chu et al., 

2022; Hardy et al., 2022; Hung, Mann, Perry, et al., 2022). Families of LTC residents 

struggled emotionally with keeping LTC residents engaged via ICTs when the LTC residents 

were not able to engage in conversations or participate effectively (Hardy et al., 2022), and 

with watching residents become agitated at the end of the virtual visits (Chu et al., 2022; 

Hardy et al., 2022). Other staff reported that for residents with dementia, not only did mobile 

robots have the potential of triggering responsive behaviours for LTC residents, robots could 

also be used as a weapon during a behaviour episode (Hung, Mann, Perry, et al., 2022). LTC 

staff and families of residents that were interviewed expressed discomfort over the loss of 

privacy (Chu et al., 2022; Hung, Mann, Perry, et al., 2022), and this will be elaborated upon 

in a later section that discusses privacy concerns in general. 

Telehealth, Virtual Services and Multidisciplinary Collaborations  

To minimize the risks to LTC residents of COVID-19 exposure while maintaining 

continued provision of medical care, LTC homes turned to ICTs, including telehealth 

technologies (Bogin et al., 2022; Powell et al., 2022). Powell et al., (2022) define telehealth 
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as “the delivery and facilitation of health and health-related services including medical care, 

provider and patient education, health information services and self-care via 

telecommunication and digital communication technologies”. Eight articles discussed 

telehealth rollout in LTC due to the COVID-19 pandemic, of which seven investigated the 

perspectives of LTC stakeholders on telehealth, virtual services and multidisciplinary 

collaborations, including medical and allied care professionals providing services to LTC 

residents from outside LTC (Beaudreau et al., 2022; Davitt & Brown, 2022; Shaughnessy et 

al., 2022), as well as LTC staff connecting with other medical and allied health care 

professionals outside LTC and caring for LTC residents (Cruz et al., 2022; Ford II et al., 

2022; Powell et al., 2022; Reddy et al., 2021).  

Telehealth technologies and areas of use. The technologies and devices used for 

telehealth purposes in the literature included videoconferencing technologies (Beaudreau et 

al., 2022; Bogin et al., 2022; Ford II et al., 2022; Powell et al., 2022; Shaughnessy et al., 

2022), voice and touchscreen controlled smart speakers (Davitt & Brown, 2022), and a 

tablet-compatible web-based mobile app (Cruz et al., 2022). Videoconferencing technologies 

were used to allow medical professionals to see patients living in LTC virtually (Beaudreau 

et al., 2022; Bogin et al., 2022; Shaughnessy et al., 2022), and allow inter-professional 

meetings and collaborations (Ford II et al., 2022; Powell et al., 2022; Shaughnessy et al., 

2022). Voice and touchscreen controlled smart speakers were used to allow caseworkers to 

communicate with their guardianship clients in LTC during the COVID-19 pandemic when 

caseworkers were not allowed into LTC homes (Davitt & Brown, 2022). A tablet-compatible 

web-based mobile app, Mobile Smart Care System (mSCS) - that allowed health care aides 

to access care plans, record observations and chart completed care activities, and nurse 
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managers to monitor the activities of care aides’ care activities - was trialed in a LTC home 

in Alberta (Cruz et al., 2022). The researchers found that overall acceptance of the mSCS 

was high - care aides found the mSCS useful, easy to use, fit with their needs, and expressed 

willingness to continue using the mSCS in the future. Interestingly, the demographics of the 

care aides as reported in Cruz et al., (2022) showed that the care aides reported high comfort 

levels with use of digital technologies.  

Benefits of telehealth technologies in long-term care. The benefits of telehealth 

technologies include increased access by LTC residents to medical specialists and other 

health care professionals in some circumstances and lowered time and cost associated with 

transportation of LTC residents off-site (Bogin et al., 2022; Ford II et al., 2022; Powell et al., 

2022; Shaughnessy et al., 2022). Researchers found that that program adaptions via 

telehealth technologies that allowed clinicians flexibility in treatment modality that “did not 

diminish the effectiveness of the intervention” (Beaudreau et al., 2021). Researchers also 

noted that telehealth technologies could be used to provide care to medically complex older 

adults with brain diseases and/or mental health issues (Beaudreau et al., 2021; Shaughnessy 

et al., 2022). To support this, Shaughnessy et al. (2022) described the convening of a 

multidisciplinary consensus panel that put together a list of recommendations for best 

practices of “using telemedicine to assess and manage psychosis in neurodegenerative 

diseases in LTC”. As well, Beaudreau et al. (2021) described program adaptions to train 

clinicians to deliver Problem Solving Training, an evidence-based therapy “for depression 

and other psychiatric disorders and psychosocial stressors”, to their patients by telephone 

and/or video-conferencing as well as in-person. 
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Continuing Education and Training 

Continuing education and training are integral in the provision and maintenance of 

quality health care services. This became especially critical during the COVID-19 pandemic, 

where health care workers needed to be trained on how to safely provide care and limit 

infection of a novel virus within a context of rapidly changing information and system 

practice changes. Staff training was an important facilitator of technology adoption in LTC – 

in Powell et al. (2022) the researchers noted that the only LTC homes that reported sustained 

increase in telehealth use after two years were those that reported training for staff.  

However, face-to face-workshops were not feasible for staff during the COVID-19 

pandemic due to staff shortages as well as adherence to socially distancing guidelines (Hung 

et al., 2022). There were two virtual education formats described in the literature  - 

synchronous sessions where participants met online at the same time and interacted live 

(Baughman et al., 2021; Beaudreau et al., 2021; Lingum et al., 2020; Penna et al., 2022; 

Prophater et al., 2021) asynchronous education delivery methods where learners attended the 

education sessions at their own time and pace (Hung et al., 2022; Prophater et al., 2021).   

Synchronous delivery. Of the five studies that described education activities via 

synchronous delivery, three described the adaptation and adoption of Project ECHO®, a 

program to improve implementation of evidence-based infection control practices regarding 

COVID-19 prevention, outbreak management and return-to-work policies in LTC 

(Baughman et al., 2021; Lingum et al., 2020; Prophater et al., 2021). Project ECHO® was a 

video-conferencing program consisting of 16 weeks of virtual education sessions where 

multidisciplinary experts and community-based partners met in “regularly scheduled 

collaborative learning sessions to participate in case-based discussions and hear experts 



 
 

27 
 

present on best-practice care” (Prophater et al., 2021), The research studies described the 

implementation of Project ECHO® in Ontario (Lingum et al., 2020), Massachusetts 

(Baughman et al., 2021) and Florida (Prophater et al., 2021). The study by Beaudreau et al. 

(2021) described program adaptions to a previously in-person workshop that trained 

clinicians providing care to veterans - the workshop to virtual with trained psychologists 

“facilitating small-group roleplays” and “leading weekly group learning calls after the virtual 

training” (Beaudreau et al., 2021). In another study, Penna et al (2022) described and 

evaluated a United States Centers for Disease and Prevention Control (CDC)-designed 

virtual course to train public health staff core health care Infection Prevention and Control 

(IPC) principles and apply the CDC COVID-19 healthcare IPC guidance for nursing homes. 

Learners were required to attend all live virtual training sessions that were led by CDC 

Subject Matter Experts (SMEs) whom facilitated group discussions, and were encouraged to 

perform on-site and remote COVID-19 IPC assessments within a few weeks of completing 

the course (Penna et al., 2022). All five studies that described virtual synchronous education 

activities reported that LTC staff valued these sessions which were effective at transmitting 

valuable information that was relevant to their work, and increased the ability of staff to 

integrate knowledge into practice (Baughman et al., 2021; Beaudreau et al., 2022; Lingum et 

al., 2021; Penna et al., 2022; Prophater et al., 2021). The sessions were effective in 

increasing the knowledge and confidence of LTC staff and were also well-accepted by LTC 

staff (Baughman et al., 2021; Beaudreau et al., 2022; Lingum et al., 2021; Penna et al., 2022; 

Prophater et al., 2021).  

Asynchronous delivery. The two studies that described asynchronous education 

sessions were both self-paced online programs targeted towards professional caregivers – one 
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was described as providing four hours of education material that “covered foundational 

information on Alzheimer’s and dementia” (Prophater et al., 2021, p3) and the other was an 

online game-based dementia education accessible on a variety of platforms (including mobile 

phones, tablets and computers) that taught practical person-centered communication 

techniques to interdisciplinary health care workers (Hung, Mann, & Upreti, 2022). The 

researchers of both studies found that these asynchronous education activities were also well-

received by the participants of the training (Hung, Mann, & Upreti, 2022; Prophater et al., 

2021). 

Infection Prevention And Control Services And Activities  

Like continuing education and training, IPC is an integral part of the provision and 

maintenance of quality health care services, especially during the COVID-19 pandemic when 

there was early recognition that LTC homes were settings at high risk of transmission 

(Lingum et al., 2021), and LTC residents were more vulnerable to infectious diseases and 

disproportionately more likely to experience severe outcomes in the event of an infection due 

to their advanced ages, multiple comorbidities, and living in close proximity (Walters et al., 

2022; Singer et al., 2022). Four articles described technology use in IPC services and 

activities – three discussed the use of telephone- and video-based infection control 

assessment and response (tele-ICAR) strategies to conduct remote IPC assessments 

(Ostrowsky et al., 2022; Singer et al., 2022; Walters et al., 2022), and one discussed the 

implementation of an autonomous robot screener (Getson & Nejat, 2022). 

Telephone- and Video-based Infection Control Assessment and Response. The 

studies that discussed telephone- and video-based infection control assessment and response 

(tele-ICAR) were done in the United States. New York was the first state of which tele-ICAR 
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was trialed (Ostrowsky et al., 2022), and this was adopted in other US states (Singer et al., 

2022; Walters et al., 2022). The remote IPC assessment consisted of three components – a 

screening tool for public health and nursing facilities for situational awareness; a telephone 

IPC checklist that “captured facilities’ self-reported assessment of the implementation of 

COVID-19 IPC recommendations”; and virtual visits to LTC homes for COVID-19 IPC 

assessments using video-conferencing tools in smartphones (COVIDeo) (Ostrowsky et al., 

2022). All three studies that investigated the implementation of tele-ICAR noted similar 

benefits – the screening tool was able to identify major gaps in IPC practices, facilitate 

discussions of clinical presentations of COVID-19 in LTC residents, and enable “more 

tailored, concrete and observation-based recommendations”, and was suitable for proactive 

surveillance in LTC homes (Ostrowsky et al., 2022; Singer et al., 2022; Walters et al., 2022). 

Autonomous robot screener. Getson and Nejat (2022) described the implementation 

of an autonomous robot screener at a LTC home in Toronto, Canada. The robot was placed at 

the front entrance, and was able to detect and record body temperature, cue people to put on 

masks and detect if the mask was worn correctly, and ask health screening questions and 

record answers. The researchers found that “staff were engaged and complied with the robot 

during the entire screening task” (Getson & Nejat, 2022). The robot increased the efficiency 

of the screening process, which was particularly helpful “during times when a surge of staff 

and visitors arrive to start their shifts or visit residents” (Getson & Nejat, 2022).   

Computer-based Modeling for the Long term Care Setting 

Two articles described the creation and/or use of computer-based modelling to predict 

parameters related to the COVID-19 pandemic (Fosdick et al., 2022; Miller et al., 2021). 

Fosdick et al. (2022) described the development of an agent-based model – a “powerful tool 
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for understanding complex dynamic process” and able to “simulate key daily behaviours and 

events that impact disease transmission in a facility”. Using this agent-based model, the 

researchers created an online dashboard that a LTC administrator could access, enter facility-

specific parameters into, obtain forecasts on infection rates and worker days missed that was 

specific to that LTC home, thus able to “evaluate the relative impact of various strategies” 

and make policy decisions more suited for their particular context (Fosdick et al., 2022). 

Fosdick’s work was not implemented in practice. In contrast, Miller et al. (2021) described a 

process by which an isolation space was designed, implemented and validated in a skilled 

nursing facility through the modification of the facility’s existing heating, ventilation and air 

conditioning systems. These modifications were successful at maintaining a pressure 

differential between the isolation space and the surrounding hallways, and the authors 

reported that no transmissions of SARS-CoV-2 occurred between residents in the isolation 

space to the staff and other residents (Miller et al., 2021).  

Challenges Encountered with Technology Use in Long-term Care 

Despite the variety of roles and numerous benefits that technology has had in the 

LTC setting during the COVID-19 pandemic, there were also substantial challenges that 

were reported. The subtopics include: Supporting LTC residents with physical and cognitive 

challenges; Technology challenges in LTC, Low technology literacy within the LTC setting; 

Scheduling conflicts, staff shortages and high staff workload; Privacy and other ethical 

concerns. 

Supporting residents with physical and cognitive challenges. The use of ICTs was 

challenging for LTC residents, many of whom had physical or cognitive impairments and 

using technologies that did not meet the residents’ needs – this limited their ability to 
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participate fully in virtual activities (Chu et al., 2022; Hardy et al., 2022; Hung, Mann, Perry, 

et al., 2022; Saad et al., 2022). LTC residents with physical limitations required the 

assistance of LTC staff to help with proper body positioning as well as the position of the 

devices, ensuring that assistive devices be in place (such as hearing aids for residents), that 

tablets be held up by the staff themselves or with tablet stands (Chu et al., 2022; Hardy et al., 

2022; Hung, Mann, Perry, et al., 2022). The researchers reported interviewees that 

questioned the usefulness of ICTs for residents with dementia who were often confused, 

disoriented, and showed irritation by the tablet interface (Chu et al., 2022; Saad et al., 2022) 

or for LTC residents that had severe visual or hearing impairment or were nonverbal (Saad et 

al., 2022). 

Technology challenges in long-term care. Researchers noted that LTC homes had 

poor technological infrastructure, unstable Wi-Fi connectivity and inadequate number of 

devices to support virtual visits, other online recreation activities in LTC, as well as the 

provision of telehealth services and LTC staff having access to digital training (Bogin et al., 

2022; Chu et al., 2021; Ford II et al., 2022; Hung, Mann, Perry, et al., 2022; Hung, Mann, & 

Upreti, 2022; Saad et al., 2022). That led to frustrations for LTC residents, their families as 

well as LTC staff and health care professionals providing services to LTC residents via 

telehealth technologies (Bogin et al., 2022; Chu et al., 2021; Hung, Mann, Perry, et al., 2022; 

Saad et al., 2022). To facilitate LTC residents’ virtual visits with their families, Freidus et al. 

(2021) noted that LTC staff often used their own personal devices. Even when technology 

was set up properly, the chosen technologies were often localized to specific rooms such as a 

personal Wi-Fi connection or telephone line to a resident’s room - the relocation of the LTC 

resident to other rooms in response to outbreak and IPC protocols resulted in the LTC 
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resident losing access to technology (Freidus et al., 2021). Healthcare professionals within 

and outside LTC, who were providing services via telehealth technologies, reported 

challenges related to systems interoperability and poor data integration, which resulted in 

clinicians having to deal with multiple logins to different systems remotely to access medical 

information such as lab results, vital signs and progress notes (Ford II et al., 2022; Powell et 

al., 2022). Technology also led to difficulties related to learning how to do previously 

technology-free activities with the mediation of technology such as communicating with 

LTC residents with dementia during virtual visits or conducting physical examinations in 

telehealth sessions, especially when the technology was not quite suited for the purpose 

(Ford II et al., 2022; Hardy et al., 2022). For example, Hardy et al. (2022) described 

challenges faced by families on the effort required to participate in one-sided conversations 

with their loved ones in LTC via tablets “especially when the resident is unable to understand 

or uphold the conversation”, and Ford et al. (2022) reported that “participants noted that 

telemedicine modality was less desirable for conduct of sub-specialty encounters where the 

physical exam played a dominant role in decision making”. In the study by Davitt et al. 

(2022) on the use of voice and touchscreen controlled smart speakers with Wi-Fi connection, 

caseworkers described specific technology difficulties related to using a single user Amazon 

account (the caseworker) to manage multiple devices belonging to multiple clients, such as 

user tracking, and that when a LTC resident used these smart speakers to call other people 

the call appeared to come from the caseworker.  

For some technologies, technical challenges remained such that the device was not 

yet ready for full scale deployment; the autonomous screening robot stationed at the front 

entrance of a LTC home, as described by Getson and Nejat (2022), is an example of this. 
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Getson and Nejat (2022) noted that several technical challenges (speech recognition, 

navigation and autonomy) remained, in particular with speech recognition in noisy 

environments where the robot would be expected to detect speech even when many people 

were talking at the same time. Getson and Nejat (2022) also noted the importance of robots 

being able to handle different kinds of inputs (speech, touchscreen and gestures) to improve 

the experience of human-robot interactions. 

Low technology literacy in long-term care. Low technology literacy in LTC 

residents who were not familiar with the technology devices often required staff assistance, 

and also in LTC staff which contributed to situations such as setting up of ICT devices in 

noisy locations with video cameras improperly positioned leading to poor virtual visits 

experiences for the families, poor telehealth experiences for the residents and for the 

physicians doing the assessment and staff expressions of discomfort and concerns of safety 

when working with robots (Chu et al., 2022; Hung, Mann, Perry, et al., 2022; Powell et al., 

2022). Low technology literacy of LTC staff was noted as a barrier in using technology and 

gamification in clinical education (Hung, Mann, & Upreti, 2022). 

Scheduling conflicts, staff shortages and high staff workload. Researchers noted 

that the scheduling of virtual visits was another source of challenge for LTC staff and 

families; LTC staff scheduled virtual visits during daytime working hours which did not 

work for families that also worked full time (Chu et al., 2022; Saad et al., 2022). As well, 

both LTC staff and families discussed the difficulties that LTC staff faced in trying to 

manage residents’ usual nursing and caregiving needs, assist with virtual visits, teach the use 

and care of tech devices on top of additional IPC duties at a time of severe staff shortages in 

LTC (Chu et al., 2022; Hardy et al., 2022; Hung, Mann, Perry, et al., 2022). The problems of 
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nursing staff being tasked with additional responsibilities related to technology use and the 

lack of training, in addition to scheduling of telehealth visits, were echoed in survey studies 

that investigated telehealth implementation in LTC homes (Ford II et al., 2022; Powell et al., 

2022). Powell et al. (2022) noted that “no studies reported in the hiring of new staff to 

accommodate for the increased use of telehealth”. Even if the devices only required 

installation for residents’ use and did not require active involvement by LTC staff on day-to-

day use, staff shortages within LTC also led to delays (Davitt & Brown, 2022). Staff 

shortages and high staff workload also had a detrimental impact on training – Hung et al. 

(2022a) noted that the lack of time was a large contributing barrier in lack of “willingness in 

healthcare workers to spend time in dementia care education”.  

Privacy and other ethical concerns. Long-term care staff and families of residents 

that were interviewed expressed discomfort over the loss of privacy due to the consistent 

intrusive presence of LTC staff during private family virtual visits, even though LTC staff 

were there to support LTC residents with technology use (Chu et al., 2022; Hardy et al., 

2022). LTC staff and families of residents also worried about the potentiality of ICTs to 

survey, monitor, take pictures and record audio and video (Chu et al., 2022; Hung, Mann, 

Perry, et al., 2022). Especially for mobile robots that were self-navigating, there was concern 

that a malfunction could result in the robot moving to private places such as bathrooms 

(Hung, Mann, Perry, et al., 2022). Privacy concerns also arose in studies of researchers 

investigating other technologies in LTC; for example Bogin et al. (2022) noted that there 

were large state-wide variations but no unified federally mandated guidelines on privacy for 

telehealth use in the United States, and Davitt et al. (2022) noted that caseworkers as well as 

the LTC staff were concerned about privacy risks of unannounced virtual visits using voice 
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and touchscreen controlled smart speakers placed in LTC residents’ rooms on the residents as 

well as their roommates. Other ethical concerns raised about technology use in LTC included 

cost, equity of access to equipment, purpose (for LTC residents’ quality of life or for 

convenience of LTC staff or the families of LTC residents) of robots (Hung, Mann, Perry, et 

al., 2022), as well as ownership, usage and access of appropriate content on voice and 

touchscreen controlled smart speakers (Davitt & Brown, 2022). 

Conclusion 

In conclusion, the literature showed that there was increased use of technology in 

LTC homes in North America during the COVID-19 pandemic. Technologies were used for 

various purposes in LTC including the provision of virtual activities to enhance LTC 

residents’ quality of life, telehealth and virtual services, continuing education and training 

activities, IPC activities, and others. However, few authors reported details regarding the 

characteristics and geographical locations of the LTC homes, and no studies focused on 

technology use in LTC homes in rural and remote settings in North America. Therefore, this 

research project aimed to address this research evidence gap by investigating the perspectives 

of LTC paid employees in northern BC regarding technology use in LTC during the COVID-

19 pandemic. 
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Chapter 3: Methodology 

Purpose of the Study and Research Question 

The purpose of this research is to describe the role of technology and its impact on 

the experiences of LTC staff working in northern B.C. during COVID-19. The research 

question that this research aims to address is: How was technology used by LTC staff during 

the COVID-19 pandemic in northern B.C.? 

Research Design 

The research design for this thesis project was a secondary analysis of a qualitative 

data set from the data corpus of qualitative component of the Assessing the Health and 

Human Resource Impact of COVID-19 in the LTC Setting in Northern B.C. study (Ethics 

Approval Number H21-01883). The primary study was undertaken for the initial purpose of 

describing the lived experiences of NHA staff of different disciplines working in LTC during 

the COVID-19 pandemic, including the effects that the COVID-19 pandemic had had on 

mental health, quality of life and well-being of LTC staff, existing policies and procedures in 

LTC, new policies and procedures implemented in response to the COVID-19 pandemic, and 

the impact of the COVID-19 pandemic on staffing levels and staff retention in the LTC 

setting. 

There were quantitative and qualitative components in the study design of the 

primary study. For the qualitative component of the primary study, LTC staff from all 

disciplines, including management and front-line direct care providers, that worked in the 

NHA region in northern B.C. were invited to participate in one-hour semi-structured 

interviews to share their experiences. Interviews were held over zoom or over the telephone, 

whichever was most convenient for the participants, so as to adhere to the COVID-19 
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pandemic social distancing requirements. The interviews were recorded and transcribed 

verbatim. The original list of questions for the interviews in the primary study did not include 

one that related to technology. However, it became clear after the first few interviews that, in 

the context of social distancing, technology was an important source of support as well as 

challenge for LTC staff working during the COVID-19 pandemic – participants brought up 

the use of technology in their responses of their own accord even though they were not asked 

directly about technology use. Therefore, questions regarding technology were added 

formally to the semi-structured interview questionnaire for later participants (Appendix E). 

Of the 53 interviews, 2 used the older questionnaire and 51 used the newer questionnaire.  

The data set consisted of transcripts of the hour-long semi-structured interviews of 

NHA LTC staff from the primary study. The secondary analysis was conducted with 

uncoded transcripts as per the recommendation of Ruggiano and Perry (2019). There were 53 

original interviews conducted with staff, of which the participants who discussed technology 

anywhere during their interviews were included in this study.  

Data Collection 

The data for this research project had originally been collected and transcribed as part 

of the Assessing the Health and Human Resource Impact of COVID-19 in the LTC Setting in 

Northern B.C. study. These transcripts were uploaded to NVivo 12 Pro (QSR International, 

2018) The first-round of coding on NVivo 12 Pro (QSR International, 2018) focused on 

assessing, identifying and labelling interview transcripts where participants commented on 

the use of any kind of technology, electronic technology or digital devices. These transcripts 

were then identified and collected into a data set of which the transcripts were checked back 

against the original audio recordings to ensure accuracy. The data set was then analyzed 
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qualitatively and organized by themes using Braun and Clarke’s six-step thematic analysis 

approach (Braun & Clarke, 2006).  

Braun and Clarke’s six-step thematic analysis describes “a method for identifying, 

analyzing and reporting patterns (themes) within data” (Braun & Clarke, 2006). It is a 

flexible qualitative analytical method that is “independent of theory and epistemology, and 

can be applied across (emphasis by author) a range of theoretical and epistemological 

approaches” (Braun & Clarke, 2006). For this study, Braun and Clarke’s six-step thematic 

analysis process was conducted in an iterative process that began by first getting familiarized 

with the whole transcripts of participants that described the technology use in LTC homes 

and creating a list of interesting ideas and thoughts that are generated from the data (Braun & 

Clarke, 2006). Step 2 involved generating initial codes from the data, and working 

systematically through the whole data set on NVIVO 12 (Braun & Clarke, 2006, p.78). After 

all the technology-related data was coded and collated, the codes were analyzed and sorted 

into different themes and subthemes - Step 3 - and an initial thematic map was created 

(Braun & Clarke, 2006). Step 4 involved reviewing and refining the themes and developing 

the thematic map such that the themes formed cohesive patterns (Braun & Clarke, 2006). 

Step 5 involved clarifying the specifics of the themes and coming up with clear names and 

definitions for them (Braun & Clarke, 2006). Finally, when the themes were fully developed, 

the writer attempted to write a “concise, coherent, logical non-repetitive and interesting 

account of the story” (Braun & Clarke, 2006, p. 93). For this study, thematic analysis was 

used to describe the “experiences, meanings and the reality of participants” (Braun & Clarke, 

2006, p. 81). This method assumed a simple relationship “between meaning and experience 

and language” as such the motivations, experience and meaning was to be interpreted directly 
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(Braun & Clarke, 2006, p. 85). Using the text directly in these transcripts, the themes were 

identified at a semantic level only such that the data was organized at an explicit level, 

summarized, and interpreted insofar as that the significance of these themes was theorized to 

their broader implications (Braun & Clarke, 2006).  

Quality and Trustworthiness 

Quality criteria used in quantitative studies to establish rigor, for example validity, 

generalizability, and reliability, are not appropriate measures of quality for qualitative 

studies. While there have been several different criteria proposed for assessing rigour in 

qualitative studies, the criteria for “trustworthiness” by (Guba & Lincoln, 1994) is well-

known and used by many qualitative researchers, and consists of the following dimensions: 

credibility, dependability, confirmability, transferability, authenticity. Table 3 shows the 

definitions of these terms and the strategies that were used in this study.  

Table 3. 

Criteria of Lincoln & Guba (1985) Trustworthiness Framework and Corresponding 

Strategies Used in this Study 

Criterion   Definition  Strategies Used to Promote 
Trustworthiness for this Study  

Credibility  The “confidence in the truth of the 
data and interpretations of them” 
by “carrying out the study in a 
way that enhances the 
believability of the findings” and 
“taking steps to demonstrate 
credibility in research reports”  

All steps taken for this study was 
documented and reported in the final 
research report. Transcripts were 
reread twice with audio recordings to 
ensure accuracy of the transcripts.   

Dependability  The “stability (reliability) of data 
over time and conditions”.  

  

Confirmability  Refers “to objectivity, that is, the 
potential for congruence between 

Immersion into data and use of 
researchers’ notes of the interviews 
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two or more independent people 
about the data’s accuracy, 
relevance or meaning” and 
“findings must reflect the 
participants’ voices and the 
conditions of the inquiry, and not 
the researcher’s biases or 
perspectives” 
   

themselves to ensure attention is paid 
to the context such that the codes truly 
emerged from the data. Regular check 
ins with thesis supervisor who was the 
primary investigator of the original 
study for documentation and 
exploration of relevant 
presuppositions and reflections on the 
emerging data  

Transferability  Refers “to the potential for 
extrapolation, that is, the extent to 
which findings can be transferred 
or have applicability in other 
settings or groups”, and “the 
investigator’s responsibility is to 
provide sufficient descriptive data 
so that consumers can evaluate the 
applicability of the data to other 
contexts” 

Descriptive data of the participants 
was reported, including sex, gender, 
job positions were included in the 
final report.  

Authenticity  Refers “to the extent to which 
researchers fairly and faithfully 
show a range of realities. 
Authenticity emerges in a report 
when it conveys the feeling tone 
of participants’ lives as they are 
lived.”  

Quotes from participants were used 
during the reports to illustrate the 
themes identified. The themes 
identified were triangulated with 
findings in the literature regarding 
technology in LTC.    

Note. Definitions of the criteria by Lincoln and Guba (1985), taken from “Nursing Research: Generating and 
Assessing Evidence for Nursing Practice” by Polit & Beck (2017, pp. 787–788)  
 
Steps to Promote Trustworthiness 

NHA LTC staff are still living and working within the COVID-19 pandemic context. 

The primary study recruited participants between October 2021 and February 2022. While it 

was expected that the perspectives of participants may have shifted during different time 

frames of the pandemic, the close time frame between the conducting of the primary study 

and the secondary study should limit the effects of change in time and context of the 

COVID-19 pandemic and the relevance of the data in the primary study for use in secondary 

data analysis. As well, while this secondary analysis aimed to answer a new question, that 
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role of technology in LTC during the COVID-19 pandemic, the context of this question 

remained well within the scope of the primary study which was that of perspectives of LTC 

staff working during the COVID-19 pandemic, and so the use of this data for secondary 

analysis was appropriate.   

Major strategies used to enhance authenticity of a qualitative research include 

ensuring that the sampling plan was flexible yet purposeful, that participants were free to 

speak so that data obtained was participant-driven, and that the researcher should probe for 

clarification and depth so that the data obtained is rich. As a researcher working with 

secondary data, while I was unable to use these strategies directly to ensure authenticity for 

this research project, the design of the primary study, which had at least two highly trained 

interviewers that attended every interview, ensured authenticity of this research project. In 

addition, I was present for many of the interviews, which also helps with enhancing 

authenticity. Credibility of the analysis was established through two re-readings of the 

transcriptions with the audio recordings to ensure accuracy of the transcripts. Working with 

uncoded transcripts, I immersed myself into the data and use the researchers’ notes of the 

interviews themselves to ensure attention was paid to the context such that the codes truly 

emerged from the data.   

Strategies to enhance criticality and integrity (confirmability) include reflection of 

researcher bias, member checking and peer review (Milne & Oberle, 2005). As a current 

NHA staff who worked in a LTC setting in northern B.C. before and during COVID-19, I 

have shared commonalities in experiences with the study population, and this is a source of 

researcher bias. As well, I was not able to return to primary study participants for member 

checking. Therefore, it was important that I reflected actively on my biases throughout the 
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research study and how they may influence the analysis. I kept reflexive memos during my 

participation in the primary study, and I continued journaling throughout this research study. 

As well, there were regular analysis meetings with the primary investigator of this study 

alongside my committee so as to allow for documentation and exploration of relevant 

presuppositions and reflections on the emerging data.  

Reflexivity Statement 

I am a registered dietitian (RD) by professional training. The training of RDs is 

science- and clinical-heavy, but there is recognition within dietetic practice that food is 

complicated, interdisciplinary, and that food is such an intimate topic that touches a wide 

range of the human condition, from practices of individuals, families, cultural groups, to food 

production, transformation, preparation and consumption, access and lack thereof. While I 

describe myself as a deeply curious individual with catholic tastes in all kinds of non-fiction 

writing, my first love was the study of structure, function, and process within the realm of 

natural and applied sciences. Comparatively, my interest in social sciences, people and 

phenomena came much later in life. I make it a priority to read widely to gain exposure to 

forms of knowledge from different epistemologies, though as a thinker and researcher, I 

remain partial to pragmatism with post-positivism sympathies as a research paradigm.  

My RD work experiences have centred in health care institutions settings, hospitals 

and LTC, as a clinical RD and in foodservices management, and the issue of malnutrition in 

health care institutions is one that is near and dear to my heart. In a clinical setting, my work 

involved seeing clients in person, assessing their nutritional needs and creating nutrition care 

plans for them, as well as collaborating and communicating with other health care 

professionals. In foodservices, my work involved overseeing operational challenges related 
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to the management of staff, supply, inventory, and budget in the provision of foodservices. In 

October 2018, I moved from Toronto, Ontario to Prince George, B.C. and started working in 

NHA in the role of Facilities Foodservices Coordinator where I managed the food service 

operations of three NHA owned-and-operated LTC homes.   

It is difficult to make a simple overarching statement comparing technology use 

within health care settings in Toronto versus Prince George. On one hand, when I did my 

dietetic internship in Toronto between 2014 and 2015, all the healthcare institutions I worked 

in (acute and LTC) were already using electronic charting primarily with only some 

information that was recorded on paper; in contrast, as of writing in May 2023, most NHA 

clinicians working in LTC are still required to document on pen and paper, though some 

information such as scans and lab work information are available on the computer. On the 

other hand, the foodservice operations of Toronto hospitals that I know of have simple 

technology set ups at the backend for the provision of meal service – one menu for one site, 

with the diet office in the basement of the same building and diet clerks printing tray tickets 

manually using a foodservice information system like CBORD (About CBORD | CBORD, 

2020) or Computrition (Foodservice Automation - Computrition, Inc., n.d.). In comparison, 

NHA is one of only three Canadian healthcare organizations that I know of that has a 

regional menu that is managed by a regional diet office. There is a high level of technological 

sophistication and automation of the CBORD system in NHA’s Regional Diet Office in 

Prince George – not only does that CBORD system allow the Regional Diet Office team to 

manage the menu as well as all the information of allergies, food preferences, diet orders and 

changes for all patients and residents across all NHA sites directly from Prince George, 

foodservices operators across all NHA sites are also on the same CBORD system for 
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purchasing, receiving and inventory management. If an item has to be substituted to a 

different brand, the team in NHA’s Regional Diet Office takes care of the required updating 

of nutritionals and allergy information. In most foodservice operations I have observed, item 

shortages and ingredient changes are operational challenges for the kitchen. For example if 

the usual mayonnaise that is gluten free is out of stock and the replacement product has 

wheat and therefore not gluten free, the foodservice operator on site manually updates all 

recipes that use this product to be non-compliant to the gluten-free diet, and the foodservice 

supervisor onsite sorts through the tray tickets to find patients with gluten allergies, manually 

updates those tray tickets, and also remembers to inform the cooks to prepare items that are 

compliant for gluten-free patients. In NHA, the Regional Diet Office team in Prince George 

makes the change on CBORD, and CBORD sends updated gluten-free tray tickets with 

substituted items automatically to all the printers across NHA. As well, the Regional Diet 

Office team sends new tally sheets to all the kitchens so that all the cooks have updated 

information about which foods to prepare. As for technology use amongst LTC residents in 

Toronto compared to Prince George, I think they are similar – prior to the COVID-19 

pandemic I do not recall LTC residents having routine access to technology beyond that of a 

television or radio, nor do I recall the use of much technology by recreation staff or 

volunteers during activities.  

Before the COVID-19 pandemic, I mostly enjoyed my work in LTC foodservices. I 

was in this role for about 18 months when the COVID-19 pandemic began in March 2020. 

As Facilities Foodservices Coordinator, my job position was unique in the organization – it 

was close enough to frontline that I was able to observe directly the impact of COVID-19 on 

the staff and also the residents (with the rare interaction with residents’ families), but I also 
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had access to some meetings at the managerial level which gave me a little bit of insight as to 

some of the difficulties and dilemmas faced by upper management as well as the creation and 

implementation of subsequent processes and procedures. Within the LTC home I worked in, 

the no-visitors policy had a noticeable impact on foodservices – increased food waste. We 

produced the same amount of food but without visitors, the residents ate less. Before the 

COVID-19 pandemic foodservices sometimes provided food for large group activities 

organized by the Therapeutic Recreation department; during the COVID-19 pandemic most 

of that stopped. As a dietitian, the implications of these developments on the nutrition status 

of the LTC residents worried me. Before the COVID-19 pandemic, I observed Recreation 

staff along the hallways pushing carts that contained analogue equipment such as papers, 

musical instruments, art, and craft materials, cook ware, etc. After the pandemic started, 

Recreation staff were walking about with tablets a lot – these were used for virtual visits for 

residents. I also noticed that an increased use of online programming for group activities, for 

example, the projecting of musicians on YouTube on screens because live musicians were no 

longer allowed. A precautionary outbreak was called at in a wing of the LTC home I worked 

in that was called off two weeks later when no further evidence of transmission within the 

LTC home emerged.   

From a technology perspective, foodservice operations in NHA were already well 

integrated with the Regional Diet Office even before the COVID-19 pandemic. This was a 

huge help as the COVID-19 pandemic caused major disruptions in supply chains which led 

to significant increases in the number and duration of item shortages. Fortunately, the 

procedures within Foodservices regarding dealing with food shortages and substitutions were 

already well-established and easy for foodservice operators to execute. This was critically 
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important because the constant changing of food sources and food substitutions are major 

risks to patient care in terms of the managing of diet restrictions and allergies. The way we 

had meetings within Foodservices did change slightly - before the COVID-19 pandemic 

there was a blend of in-person and online meetings, during the COVID-19 pandemic all 

meetings were held online.  

The COVID-19 pandemic did not result in the change of the scope of my 

foodservices operations work in LTC, though the work became much harder. There were 

numerous changes in NHA policies and procedures, all of which had to be communicated to 

foodservices staff at a timely manner. Food item shortages were common resulting in 

constant menu changes, which upsetted not just staff but also residents. Staffing wise, the 

number of sick calls was more volatile and there was some increase in staffing shortages 

within foodservices. However, severe staff shortages in other departments were common, 

unpredictable and had huge spill-over effects on mealtime and meal service. As Facilities 

Foodservices Coordinator, it was my job to help and support LTC foodservices staff that 

were in my care, but while I did the best I could, I never quite felt that what I did was enough 

or adequate to support foodservice staff at the level that they needed. I stayed in this role 

until October 2021, when I left this full-time foodservice position for a casual clinical RD 

position in an acute care setting so as to focus on my Master’s studies. At the time when I 

decided to leave this job for school, I did not think that the decision was influenced by my 

work experience in LTC during the COVID-19 pandemic and the impact of this experience 

on my health and well-being. However, I have noticed with interest that since leaving LTC, I 

have found myself reluctant to pick up casual clinical RD shifts in LTC.   
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Ethics for this research project was obtained as part of the original ethics application 
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transcriptions was saved and stored in a dedicated and secured password-protected folder in a 

server managed by UNBC’s Information Technology Services. The master participants list 

containing identifiable information was stored and secured in a different folder from other 

study data. All physical information, including hard copies of documents and interview 

notes, were stored in a locked cabinet in locked office on the University of Northern British 

Columbia campus.  
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Chapter 4: Results 

Characteristics of the Long-term Care Homes and Demographics of the Study 

Participants 

LTC staff from 15 LTC homes in northern B.C. were interviewed in the primary 

study – six LTC homes had less than 50 beds, five LTC homes had between 50 and 99 beds, 

and four LTC homes had more than 100 beds. Most locations in northern B.C. with LTC 

homes had one single LTC home in the community. Therefore, the staff in these 

communities were working in only one LTC and not affected by the Single Site Order 

(Office of the Provincial Health Officer, 2020). Prince George was one city in northern B.C. 

that had more than one LTC home and so LTC staff that worked in multiple LTC homes 

were affected by the Single Site Order restriction. 

Of the 53 interviews conducted with the LTC staff, 52 participants discussed 

technology use. All participants identified as having the same sex and gender - the majority 

of the participants in the study were female (n=43), and nine were male. The ages of 

participants ranged between 24 and 69 years, with an average age of 45.5 years (one 

participant declined to provide age). The number of years that participants worked in LTC 

ranged between 1 and 40 years, with an average of 10.1 years.  

The LTC staff across various disciplines in different roles who participated in this 

study, included Leadership/Management (n=9), Registered Nurses (n=8), Licensed Practical 

Nurses (n=7), Registered Care Aides (n=8), Allied Healthcare not including Recreation 

(n=7), Allied Healthcare – Recreation only (n=8), and Administrative and Support Services 

(n=5). Some participants were in roles that were more deskbound whereas others were in 

roles that worked away from desks; some people were in roles that interacted a lot with LTC 
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residents and families, others less so. Figure 4 shows the work roles of the participants in the 

study. To further anonymize the job roles of the study participants during the presentation of 

results, heretofore, job roles were condensed into four categories. These include: 

Leadership/Management (individuals in management roles, day-to-day tasks included 

meetings with Upper Management that discussed policies and processes); Nursing Staff 

(individuals who provided front-line nursing care such as registered nurses, licensed practical 

nurses, registered health care aides); Allied Healthcare Staff (individuals in allied healthcare 

roles such as RDs, social workers, recreation therapists, and so on); Administrative and 

Support Services Staff (individuals providing administrative and other support services roles 

such as clerks, food service, and so on). Participants were classified by their primary role 

rather than their professional designation – for example, participants that held the Registered 

Nurse professional designation that were in a management role rather than a resident 

caregiving role were not classified as “Nursing Staff” but “Leadership/Management”.  

Figure 4. 

Work Roles of Participants (n=52) in the Study that Discussed Technology Use in Long-term 

Care in Northern British Columbia in 2021 

 
Note: The figure shows the work roles of participants within LTC in the study. These roles are further divided 
into four categories: Leadership/Management g, Nursing Staff g, Allied Healthcare Staff g,  
Administrative and Support Services Staff .  
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Overview of Themes 

The experiences of the study participants on technology use within LTC showed high 

heterogeneity. Some participants worked in departments where technology was already part 

of routine operations – some examples described included managers attending regional 

meetings virtually, aspects of clinical nutrition and foodservices managed using the computer 

system CBORD, or nurses accessing clinical resources and online training on the computer. 

These aspects of the job did not change due to visitation restrictions in LTC or the Provincial 

Health Officer’s Single Site Order. Other participants reported having to learn a new way to 

do their work, manage changes in their role, and/or support residents and their families with 

technology use. There was also variation on perceived technology literacy within the LTC 

setting - some participants reported they were comfortable with technology, others reported 

struggles adapting to technology themselves or observations of struggles in other LTC staff.  

Despite the heterogeneity in experiences of LTC staff regarding technology use in 

LTC, four themes emerged including: Ameliorating geographical constraints with virtual 

alternatives; Technology use for coordinating activities and communicating information; 

Technology use for communicating presence and connection; Managing major technology-

mediated changes and challenges.  

Theme 1: Ameliorating Geographical Constraints with Virtual Alternatives  

COVID-19 resulted in visitation restrictions that placed limitations on who could 

come into LTC homes, the physical distance between two people as well as the size of the 

gatherings for those within the LTC homes. Whether they were LTC staff and volunteers that 

provided in-person services that were no longer allowed to enter LTC homes or LTC 

residents that participated in large in-person group activities that were no longer allowed to 
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be run, participants shared how they used technology to support these activities to continue 

despite space and distance restrictions. Participants described the ways by which technology 

bridged barriers in space within LTC when the in-person activity was no longer possible due 

to the COVID-19 pandemic related restrictions. Technology enabled communication 

between those within LTC with those outside LTC. Within this theme, three subthemes 

emerged: Work site flexibility and virtual team meetings; Changes in medical and clinical 

care practices, including care conferences; Virtual visits and virtual activities for LTC 

residents. 

Work Site Flexibility and Virtual Team Meetings 

This subtheme describes the ability of participants to meet with other people and/or 

provide services from another location despite not being physically present in the same room. 

Participants that typically came into LTC homes to provide services or attend meetings that 

were no longer allowed into LTC homes, or those that were allowed in but wanted to 

minimize the frequencies of them entering LTC homes, reported switching from in-person to 

virtual activities. The switch to the provision of services virtually allowed them to service a 

site from other locations, including from home.  

I would communicate with the facility, with key people in the facility about what was 

going on if there was a reason for me to be there. I would go and I would take care of 

it, and other than that I would work out of my office at [off-site] using computer 

connections and phone connections, right, to get things done.  

(Allied Healthcare Staff) 
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Participants reported the ability to work from another site positively as adding flexibility 

while the ability to work from home was perceived negatively - many acknowledged the 

necessity but did not like being able to take work and stress home and work around the clock.  

We all worked really hard to get this stuff done… we all have our iPhones, we’re all 

talking 24/7. If I’m awake and I’ve got an issue, [Person] is awake and he’s 

answering the issue. I never was alone in any of this… like there was always 

somebody we could talk to. It was just so extensive, so much work and everybody’s 

just really tired. (Leadership/Management) 

Amongst the participants, some reported attending meetings virtually regularly before the 

COVID-19 pandemic while others reported most team meetings were face-to-face or a group 

phone call over the speaker phone. During the COVID-19 pandemic, team meetings were 

switched to virtual via video-conferencing. As one allied healthcare staff participant noted “I 

would just say staff meetings going online have been the big thing.”  

Changes in Medical and Clinical Care Practices, Including Care Conferences 

This subtheme describes the changes in the way the LTC inter-professional team - 

consisting of medical, nursing and allied healthcare professionals - provided medical and 

clinical care to LTC residents when only some members of the team were in the LTC homes 

and others had to remain outside. Participants who were nursing staff reported changes in 

how LTC residents assessed medical care from physicians and other health care professionals 

that previously came into the LTC homes and laid eyes on the residents. With the COVID-19 

pandemic, physicians provided consultations and assessments of LTC residents virtually, and 

nurses communicated with doctors and other health care professionals by phone calls, video 

calls, even by texting. This resulted in changes in the way nursing staff did their work. As 
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one nursing staff participant noted, “In my role we’ve been doing the med reviews with the 

pharmacist by Zoom, we’ve been doing telephone rounds with the doctor... We’re sending 

more pictures to wound care nurses and doctors cause they’re not in physically as much.” 

Care conferences were annual in-person meetings for each LTC resident that were 

attended by all healthcare disciplines in the inter-professional team and with an invitation 

extended to family – these meetings were changed to tele- or video-conferencing so that all 

healthcare disciplines, as well as the residents’ families, could attend. With the use of tele- or 

video-conferencing technologies, families that were not in town could also participate in care 

decisions of LTC residents.  

…my understanding is we didn’t really offer a teleconference number for families to 

be able to come in for things like care conferences and now we do so family members 

who are involved but live out of town are now able to attend care conferences which 

is a small but I think pretty cool. (Allied Healthcare Staff) 

Virtual Visits and Virtual Activities for Residents 

This subtheme describes the changes in the way LTC residents connected to families 

and friends and participated in social activities due to the visitation restrictions and physical 

distancing requirements in LTC. In-person visits by families and friends became virtual, and 

in-person group activities were changed to virtual alternatives. Participants noted that 

residents struggled with the loss of contact with families in the context of strict visitation 

restrictions. In response, LTC homes brought in tablets with video-conferencing capabilities 

so that residents may have scheduled virtual visits and remain connected with their families 

and friends that previously came into LTC.  
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One thing they did was they brought in tons of iPads and stuff so at least they could 

communicate and they brought in extra staff just to help the residents with the iPads 

so they could talk to family. They really focused on how important family was and 

they really worked hard to ensure that there was some form of communication going 

on with family for the residents. (Nursing Staff) 

Participants reported that for LTC residents, scheduled virtual visits were not an adequate 

replacement for in-person visits but it was better than nothing. As a participant in a 

Management/Leadership role noted, “…the technology itself it played a huge part in 

maintaining their sense of well-being to a point. Without it I don’t think they would’ve been 

through this completely unscathed.” Participants also reported having to support residents 

with virtual visits, “The residents didn’t have the ability to use it. The staff who dialed the 

number, you know, for the resident and the relative would come on and that’s how they 

would talk” (Nursing Staff). As well, LTC staff invited families to send digital content in to 

be shared with residents, as well as created digital content themselves to be shared with 

families. One participant noted that the connection between the staff working in their LTC 

home and the families had improved because the increased communication resulted in 

families having an improved understanding to all the things that LTC staff did at work.  

Visits from members of the community and volunteer entertainers into LTC were also 

not allowed, and thus these activities were changed from in-person to virtual. Recreation staff 

noted that access to online content, such as YouTube, as well as streaming services on the 

internet had been very helpful. For example, a YouTube video was shown on television 

instead of a live musician performing for residents, and LTC homes streamed local church 

services when they started offering virtual churches on zoom.  



 
 

55 
 

The iPad we are using, we use a lot. I think it made us discover what was really out 

there on YouTube and virtual music programs and stuff like that so we have used it a 

ton. And local church services we used quite a bit as well. That way the technology 

has been a positive thing. (Allied Healthcare Staff) 

An allied healthcare staff participant noted expansion in technology use in the community for 

other services such as grocery ordering and delivery, retail, and government services, “[I 

was] supporting residents with accessing more online shopping… because of the pandemic I 

think there was an expansion in store capacities to do online delivery, like Save-On or 

whatever.” However, other participants noted that technology helped but did not entirely 

overcome the challenges from distancing restrictions on LTC residents. As noted by an allied 

healthcare staff, “…a lot of the places in [Name of Town], like the church, they would record 

their service, so we tried to get things that were familiar to the residents but sometimes it just 

didn’t work”. 

Theme 2: Technology Use for Coordinating Activities and Communicating Information  

This theme highlights the use of communication technology to coordinate work as 

well as other activities and communicate information in LTC. There were different kinds of 

technologies for synchronous and asynchronous communications, for communication 

between different groups of people within LTC, such Organization-to-Staff or Staff-to-Staff, 

and for purposes ranging from information sharing, coordination of activities and for 

education and training. Within this theme, three subthemes emerged: Synchronous 

communication technologies for virtual meetings; Asynchronous communications for 

information sharing and regular updates; Unequal access to information. 
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Synchronous Communication Technologies for Virtual Meetings  

This subtheme describes the use of synchronous communication technologies such as 

telephones and video-conferencing technologies that allow users to interact, ask questions 

and receive answers in real time. Telephones transmitted audio only, while video-

conferencing technologies on smartphones and laptops allow users to see and hear each 

other. For example, managers reported that they had regular virtual meetings with other 

managers in the region. These meetings were helpful in disseminating information about 

COVID-19 updates. Managers reported that they felt supported and less alone in the North.  

…it was all the long-term care facilities and you didn’t feel like oh my God, I’m the 

only one going through this because everyone still had, everyone had all the same 

questions so it kind of like, okay I can feel alone out in the rural northern B.C., right. 

(Leadership/Management) 

Some managers reported spending the majority of their time reading emails and attending 

meetings on MS Teams or Zoom, which was not the case before the COVID-19 pandemic.  

Nursing and recreation staff also reported a shift from in-person meetings to virtual 

meetings for synchronous communications for team meetings between staff. As well, there 

was a shift from teleconferencing on the telephone to video-conferencing using video-

conferencing software on computers, smart phones or tablets – this shift was welcomed as 

participants were able to see the faces of other people during the meetings and they liked 

that.  

Me personally, just more like more teleconference things and all of a sudden video 

conferencing had to become a thing. We didn’t really use that before. Now we do 
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quite a bit so that’s pretty cool.... like times that you might not usually meet with 

them, like it just made it easier for sure. (Administrative and Support Services Staff) 

As described in an earlier section, synchronous communication technologies were 

used between physicians that were outside LTC and nurses that were providing care to LTC 

residents inside the homes, and also for the care conferences for LTC residents that were 

attended by the inter-professional team as well as the residents’ families.  

Asynchronous Communications for Information Sharing and Regular Updates 

This subtheme describes the use of asynchronous communication technologies such 

as emails, websites, written memos, pre-recorded videos that were available on the internet to 

be accessed at a different time. Information during the COVID-19 pandemic from the Health 

Authority was disseminated from synchronous communications such as virtual meetings, and 

also in asynchronously in the form of emails, memos and also postings on the NHA intranet 

site OurNH that was accessible to staff only. Many participants noted that while policies 

changed constantly, they received regular updates by email, found the access to information 

to be easy, and felt informed.  

…we received emails, like a daily COVID briefings, I can’t exactly remember what 

they’re called, I still get them, and then obviously if there are outbreaks or things like 

that we would receive those as well, like I didn’t have to go into to find that, it was 

just sent to me automatically which was nice. (Nursing Staff) 

However, participants also noted that OurNH was not easy to navigate, and it was 

difficult to look up specific information published on OurNH – the documents may be stored 

in a different section that participants expected. Participants often received the same email 

from multiple sources, which led to staff having to manage a high volume of information via 
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email as well as difficulty in finding the most current policies and processes. This volume of 

emails led to communication inefficiencies that participants pointed out could be made more 

efficient with less technology, such as in-person huddles. A participant that was in a 

leadership role described printing important emails on paper and putting them into a binder 

so that all staff had easy access to the most up-to-date COVID-19 pandemic processes and 

policies. 

For education and training sessions, participants described the use of synchronous 

and asynchronous methodologies for information dissemination. Examples of asynchronous 

methodologies included training modules on The LearningHub, an online education platform 

used by “six BC health organizations” (Home - LearningHub, n.d.), as well as the use of 

training videos that showed safe donning and doffing of personal protection equipment for 

LTC staff. An example of a synchronous methodology included the use of video-

conferencing technologies for virtual training sessions in real time.  

Unequal Access to Information 

The general ease of access to information described by some participants in 

management/leadership roles, as well as for nurses and other allied healthcare professionals 

was not observed equally across all LTC staff – an example was registered care aides (RCA). 

Registered care aide participants shared the challenges faced by LTC residents with 

technology use yet only one RCA talked about the technology challenges that other RCAs 

experienced. A RCA participant noted, “…they came up in the form of electronic 

communication… but let’s face it, a lot of care aides aren’t in their email and it’s only 

because it’s what I do that has me in technology.” The observation that RCAs did not have 

easy access to information was echoed by participants that worked closely with them – these 
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participants noted specifically about the challenges experienced by RCAs with using the 

computers and accessing COVID-19 related information from their emails. Participants noted 

that RCAs did not receive additional supports from NHA despite lower technology literacy 

levels and having to deal with time crunches and lack of access to computers. As a nursing 

staff that worked closely with registered care aides described in detail- 

Okay, [RCAs], there’s four to five [RCAs] and there is one computer for them to use. 

That one computer is used for anyone taking any Zoom conferences, anyone 

orientating and these people are on the computer all day, like their whole shift, which 

happens I would say four days out of seven. So [RCAs] in reality are expected to 

research or do whatever and read any emails and stuff on their breaks in the coffee 

room. The coffee room fits five people. There’s one computer. You have 15 minutes 

for your coffee break, well you have a half hour lunch break but you need to eat 

during your lunch break and perhaps have a rest. But then you’re expected to do in-

services, and emails and look up any information you might want to. … things like 

clicking on a link in an email and understanding this and that does not come 

automatically to [RCAs]. It’s just a fact or to me but I had to learn that stuff, right. 

And I was lucky that I was employed during the time when all this computer stuff 

was new and staff were trained for that. Like you weren’t expected to just know all 

this right away like [RCAs] are now…. Our [RCAs] are the backbone of extended 

care, they are the people and these are the people that need that information and they 

do not have ease of access by any stretch of the imagination. It could not be more 

difficult for them to obtain this information. And they’re expected to do it on their 

break, when they need a break, emotionally and physically (Nursing Staff) 
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Theme 3: Technology Use for Communicating Presence and Connectedness 

While technology was an invaluable tool for communication, participants reported 

more challenges and dissatisfaction with technology-mediated interactions for the 

communication of presence and connectedness than for information gathering. Within this 

theme, three subthemes emerged: Perceptions of lack in virtual technology-mediated 

interactions; Less interest for virtual alternate compared to in-person; Staff ambivalence 

towards virtual visits for LTC residents. 

Perceptions of Lack in Virtual Technology-Mediated Interactions  

While participants said they liked virtual meetings which they found effective and 

efficient, others expressed dissatisfaction – they reported that in-person meetings were better 

to connect with people and described not having the same kind of in-person connection 

without eye contact and ability to see body language. Some participants in the study said they 

felt that managers were absent, and some managers in the study said they felt they were not 

able to support staff adequately from a distance. A participant in a Leadership/Management 

role noted, “…it did affect my availability for the team in that I was no longer face to face, 

elbow to elbow, I was more like, you know, by email and by phone and by Zoom.”  

This perceived lack could be ameliorated to some extent – one participant that 

attended virtual meetings regularly described steps they took to build relationships and 

promote team dynamics virtually:  

…we need a team, I’m a real team person, really, so one of the things that I’ve always 

done and I just seem to be the, I call myself the cruise director of the group and so we 

do a lot of things that are extra that are kind of just team-building so we just did a 

virtual Christmas party. (Nursing Staff) 
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LTC staff that were providing clinical care and counselling services with LTC also expressed 

misgivings about the effectiveness of virtual interactions in establishing rapport, building 

relationships, as well as providing person-centred care. They felt that there was something 

lacking when the sessions were virtual. An allied healthcare staff noted, “…it was mostly 

remote work which is really hard to do this kind of job remotely. You know, it wasn’t face to 

face, virtual… and doing counselling it’s hard, right. Hard to reach people.” 

Participants expressed concern about the quality of medical and clinical care that the 

residents received from healthcare professionals outside LTC, noting that these healthcare 

professionals were dependent solely on the information sent to them by LTC staff, such as 

text messages, pictures, and via phone or video calls. Participants noted that much 

information was lost by not seeing residents and staff within the LTC environment that they 

lived and worked in.  

…it was a time where we actually built relationship with the pharmacist that we work 

with and that they actually physically came to the care home… [now that meetings 

were on zoom only] it’s depersonalized… the job is still getting done but it’s not as 

person-centred. They’re not seeing how the nurses, the pharmacist isn’t seeing how 

the nurses’ area is set up, how the cart is set up, how things are done. The doctors are 

not seeing the resident, it’s just different so some of the function is still being met and 

it’s probably more efficient but the personal part is being lost and that is not great 

when your whole business is people, right. (Nursing Staff) 

Less Interest for Virtual Alternates Compared to In-person 

There was variation in interest and participation rates of virtual activities compared to 

the in-person versions. Participants that attended virtual meetings with other staff, for 
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example, did not raise the issue of attendance of virtual meetings. In contrast, participants 

that talked about virtual activities for LTC residents as well as in-person training sessions for 

LTC staff noted differences in attendance rates. For example, study participants noted that 

LTC residents showed lower interest and participation rates for virtual versions of activities, 

including entertainment or spiritual programming, whereas the in-person versions were much 

more popular and well-attended. An allied healthcare staff noted, “…So we kind of do a 

spiritual program once a week but even like it has decreased the number of people coming 

out each week.” It would appear that for these LTC residents, the virtual alternates were not 

effective in meeting their need for social interaction as compared to the in-person version.  

Another example was that of training of hands-on procedures such as the safe 

donning and doffing of personal protection equipment. A participant involved in the 

provision of education and training of LTC staff regarding IPC policies and processes for 

COVID-19 noted the low staff turnout for education on virtual platforms compared with in-

person education. As well, they questioned the effectiveness of the use of videos in providing 

education for a hands-on procedure that was the safe donning and doffing of personal 

protection equipment. 

Staff Ambivalence towards Virtual Visits for Residents  

The importance of technology use for virtual visits that enabled LTC residents to 

remain connected with their families and friends in the context of social isolation was 

described in an earlier section. Despite this, LTC staff expressed ambivalence towards virtual 

visits in general. Participants noted that some LTC residents were physically and/or 

cognitively well enough that they had telephones or tablets that they were already using to 

connect with family outside LTC. With significant amounts of time and supports from LTC 
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staff, more LTC residents as well as their aging spouses were able to adjust to virtual visits 

and either learnt to manage tablets or used the telephone for these visits.  

I think that like I look at one of the fellows who had a lot of hard time initially, he’s a 

rock star now and he’s [in his 70s] ... and he just knows how to do it now, right. But I 

mean that’s, we’re pushing two years right, so it’s a lot of time and chances to learn 

it. (Nursing Staff) 

However, participants also noted that many LTC residents struggled with the virtual visits 

due to their physical and cognitive limitations, and never adapted to virtual visits.  

… I would have to say in my own personal experience I didn’t really see very many, 

it would be less than 10% that adapted so much. Most of them it’s still kind of 

shocking to them that their loved one is on that screen. (Allied Healthcare Staff) 

Participants reported that LTC residents were unfamiliar with and unsure about the 

technology, and had difficulties seeing, hearing and/or holding the tablets. Residents that had 

more serious or severe cognitive impairments could not understand what they were looking 

at nor able to engage with their families via the tablets.  

But for seniors who are not cognitively well, we’ve had folks who tried virtual visits 

and it went really badly because they get really confused, they think it’s a window 

and the person is there but they’re not really there. Like why won’t you come 

through. (Allied Healthcare Staff) 

Participants noted that while some families adapted to connecting with their loved ones in 

LTC via tablets and chose activities that were appropriate for the medium, others struggled. 

Many directed comments and questions to the LTC staff in the room instead of talking to the 

LTC resident. 
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I mean some of them you set up with the iPad and they’ll, some families get it and are 

great and will sit and sing and show old pictures and converse, but I don’t think 

everyone has that knowledge of what, at what stage they’re at and how to deal with it. 

...You get questions like how old are you, Mom? Do you know how old you are or 

who am I and how many kids do you have and I’m like don’t ask those questions, 

right. But it frustrates the resident, anyway. (Allied Healthcare Staff) 

Participants reported between caught between the desires of families that wanted the 

virtual visits and the residents that did not. An allied healthcare staff noted, “…there were 

sometimes when the client was sleeping, there were sometimes when the clients wouldn’t 

want to talk but the loved one would so there were conflicts some of the time”. 

Participants shared doubts about the abilities of LTC residents with cognitive issues 

to understand and feel the presence of their families through technology, and thus also the 

effectiveness of virtual visits in allowing LTC residents to communicate and connect with 

their families.  

So we’re doing a lot of family visits with Zoom but I will say it’s a poor substitute 

especially for people with dementia, they don’t have any ability to grasp that the 

person on the screen has a relationship ...for people with advanced dementia, it really 

doesn’t connect for them and you just can’t say it’s an adequate substitute.  

(Nursing Staff)  

Some participants also questioned the value of virtual visits for the LTC residents, though 

they acknowledged that the visits were likely to be of value to the families. 

…our main goal is to enhance the quality of life for the residents and when they 

become so deep into their dementia, they don’t even know, they don’t know to look at 
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the computer screen. I feel that those aren’t therapeutic, they help the family but not 

really the resident. (Allied Healthcare Staff) 

Participants also talked about the emotional toll of virtual visits on their own mental health.  

It’s been stressful, it’s been challenging. I guess it’s been rewarding, I don’t know 

what the rewards are but……sorry…… (crying)…… we’ve had enough of this but I 

think… … being able to connect the residents with their family, that’s been our goal 

and I think we’ve done it well but it has taken its toll at work…  

(Allied Healthcare Staff) 

Theme 4: Managing Major Technology-related Changes and Challenges 

Participants described changes and challenges that they had had to deal with at LTC 

regarding the use of technologies as well as the resulting emotional toll. Within this major 

topic, four subthemes emerged: Technology setup and getting used to the new and unfamiliar 

quickly; Technical issues, inadequate infrastructure and hardware problems; Workload 

impact from changes in work responsibilities and high workload; Emotional load from 

technology-mediated activities.   

Technology Setup and Getting Used to the New and Unfamiliar Quickly 

Participants that were RCAs or in Recreation roles reported that that prior to the 

COVID-19 pandemic their work did not involve the use of much technology. The restriction 

of movement of staff and visitors into LTC meant that not only were staff required to come 

up with alternative ways to provide services and coordinate work using technology 

themselves, they also had to set up these devices for themselves as well as for other people. 

Participants reported that there was inadequate institutional support and thus the tech took a 

lot of time to set up-  
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So I know my rec therapist spent hours and hours with certain clients trying to get 

them set up where there was no real, I would say that was no real support from 

Northern Health, it’s just like here’s the iPads, you guys do it. 

(Leadership/Management) 

While participants in different roles, management, nursing, allied health – described 

having to make adaptations to work, participants in recreation reported significant changes to 

their jobs with relation to technology. Some recreation staff described how their job scope 

changed from therapeutic recreation programming to the organization of virtual visits for 

residents. Prior to the COVID-19 pandemic the therapeutic recreation department ran regular 

programming consisting of one-to-one activities and group programs for LTC residents. 

When the visitation restrictions came to effect, recreation staff took on additional work 

connecting LTC residents with their families, including set up, providing residents and 

families with technical support, coordinating the schedules and logistics of the virtual visits 

on top of regular therapeutic recreation programming, cleaning the devices between the 

virtual visits, and, for residents with cognitive limitations, staying with the resident and 

chatting with their families during the virtual visits.  

…normally in our department we will have a high functioning program and a low 

functioning program so we’ll do hand massages and music for the lower functioning 

and maybe the higher functioning you might do an exercise class or take them on an 

outing, but now we had to scrap those from the schedule and just focus on virtual 

visits… and you’re not having these bigger group programs where you can actually 

engage 6-8 people, 12 people in a program because you have to focus on bringing the 

stand and doing the visit and making sure that both the resident and the family 
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member either are able to engage or their questions are answered, so it kind of 

changed things up quite a bit. (Allied Healthcare Staff) 

One participant shared details about an issue related to the increased deployment of 

technology that was little discussed by other participants – that of cleaning protocols that 

were also necessary for infection control, especially if the devices were to be shared between 

residents. Cleaning took time, and therefore had associated labour costs. As they described:  

I sometimes feel that we’re dishonest to infection control because we don’t want to be 

and or you know what, to follow all these rules is going to cost more money so don’t 

let infection control know about it. ... wait a minute where are your cleaning 

protocols? … And of course there’s nothing, absolutely nothing and I said you can’t 

do this and who cleans your equipment now? (Nursing Staff) 

Only one other participant in the study talked about the need to clean tablets between 

residents during virtual visits, and this was discussed in passing, in the context of heavy 

workload- 

We added on virtual visits, is what we call them. So sometimes there would be five a 

day. They last about half an hour, sometimes longer and you’d have to run between 

people, clean equipment between people, dial up the families, some residents it was 

easy, you would get down there, you would set the cleaned equipment up, hook up 

with their families, say hello and they could converse without you having to help.  

(Allied Healthcare Staff) 

Technical Issues, Inadequate Infrastructure and Hardware Problems 

In the shift to a different way of service provision from in-person to one mediated by 

technology, LTC staff faced issues regarding the use of technology, including problems with 
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infrastructure and hardware. For example, some staff reported hardware issues with older 

equipment that limited their ability to participate in virtual meetings. As noted by an allied 

healthcare staff, “…there’s a bit of a slight shift using more like video chats rather meeting in 

person, although I still prefer meeting in person. I find, especially because my laptop is 

terrible, like I’m not able to participate.”  

 A number of participants talked about connectivity issues and poor Wi-Fi as well as 

hardware within the LTC homes that led to difficulties with virtual visits and virtual 

meetings. Participants reported that the NHA offered a private Wi-Fi network that supported 

the electronic medical records program and other systems involved with direct care, and a 

public Wi-Fi network that was for everything else, including recreation activities, but the 

public Wi-Fi network was not able to support the bandwidth demands that virtual recreation 

activities required. An allied healthcare staff noted, “…we’re on the public [Wi-Fi] system 

and it’s been a struggle cause sometimes we can’t get the programs… we can’t have smart 

TV’s cause our Wi-Fi can’t support it.” Participants supporting virtual visits for LTC 

residents also reported having to stay in the room with the resident because, in the event of a 

dropped signal, they would have to help the resident with the logging in and reconnecting the 

call.  

Participants noted that there was a demand for access to work computers by staff but 

a lack of availability of computers in general due to the additional activities that had been 

moved from in-person or on paper to the computer, including training, virtual meetings and 

new staff orientation. As well, participants shared they used to access information on the 

Intranet or check work emails from home but could no longer do so because they could not 

figure out the changes in the remote sign in process.  
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And yes, most people have computers at home, that’s true, lots of people don’t have 

access to Northern Health stuff and now they have all these billion very complicated 

things to set up to get into Northern Health stuff now with all this encryption and I 

don’t know the words of all that computer stuff…even going onto my Northern 

Health and it is not an easy site by any means. I still write down step by step the 

clicks I have to do to get into places on Northern Health. I do. It’s hard.  

(Nursing Staff) 

One participant spoke of about the impact of technology changes in another 

department (Staffing) and how that negatively affected their own department (Nursing)–- 

they noted that the staffing office made a switch to a new staffing system that automated the 

posting of short calls when somebody called in sick. According to the participant, these short 

calls were texted to staff and posted on an online portal and the staffing office no longer 

called staff anymore. The result was that not only shifts went unfilled and staff worked short, 

the LTC staff themselves communicated within their own group to try fill the short shifts-  

We have had to do our own staffing because the new system that Northern Health has 

adopted. Not just COVID and that part, we work short a lot because of this new 

staffing system. …. It works really great for the rest of Northern Health because it 

decreases the amount of workload on staffing … so they actually legitimately do not 

call staff at all anymore. So if a shift goes out and it’s a short call… if they don’t fill 

it, they didn’t fill it. … so basically it comes down to on top of everything else let’s 

just text everybody we know that works there, can you come in, we’re short.  

(Nursing Staff) 
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Impact from Changes in Work Responsibilities and High Workload 

In addition to having to manage the significant challenges from technology as 

described earlier, such as inadequate technology infrastructure, inadequate availability and 

access to equipment, lack of training, scheduling conflicts with having to support workflow 

coordination and scheduling of residents’ virtual activities as well as technology needs on top 

of their usual jobs of resident care, participants noted that increased technology led to 

increased workload on their shoulders at a time of significant staff shortages. While 

participants of different disciplines talked about challenges with increased workload and staff 

shortages, all participants in Recreation described the amount of work that went into virtual 

visits as well as their preference to stop doing them.  

…we have had several times where we’ve kind of had to go through the list and say 

okay, well, can we stop some of these virtual visits? Not because again that we don’t 

want to do them but because we’re so short staffed and our resources are so hard 

pressed… (Allied Healthcare Staff) 

Participants described job scope changes, especially those worked after-hours, such as 

helping with activities related to connecting residents with families and others- 

…Recreation let us have access to the tablet that they used even though that’s not 

technically our job, like if a loved one called and said oh can I FaceTime with my 

mom it’s my birthday, we would try to work that in so they could have some time to 

talk to that person even though I guess that’s not technically not part of our job, it 

would be more of a recreation job. (Nursing Staff) 
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In the context of rapid loss of nursing staff in healthcare, one participant worried that 

they were the only person in their LTC home that had the knowledge to use a computer 

program which was a licencing requirement. 

… there’s a program called MDS RAI and it’s a statistical tool that’s used by nurses 

and at some point I’m the only one doing it. I can’t do my regular job and keep 

current with that and it’s a licencing requirement that the facility in order to stay open 

has it. So it’s huge.” (Nursing Staff) 

Emotional Load from Technology-Mediated Activities 

Participants became emotional as they talked about their challenges working in LTC 

during the COVID-19 pandemic. While technology enabled people in LTC to remain 

connected with those outside LTC, participants noted that technology itself contributed to the 

emotional load that the LTC staff faced. Participants reported that they experienced 

emotionally charged conversations and events through ICTs, especially when there was 

differing expectations, and that required some deftness in handling by the LTC staff. For 

example, a participant in a management role reported providing emotional support to 

residents after video-calls with their families. 

You’d see them having an FaceTime call and you could see them getting emotional 

because they can’t touch them, they can’t hold them, they can’t kiss them. They were 

missing out on their great-grandchildren or their grandchildren’s lives so now you’re 

contending with okay I need to and I used to say this to some of my care aides, I need 

to go and spend some time with them, I’m going to be in this room, I’m probably 

going to be there for at least half an hour because I needed to allow them to 

decompress over their emotions. (Leadership/Management) 
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Participants that were present during virtual visits between residents and families reported 

that families had questions about resident care that the participants were not able to answer 

due to scope of practice and thus had to redirect these questions.  

Sometimes they’d [Families of Residents] asked questions that we weren’t allow to 

answer because it wasn’t to do with the visit, it was to do with the resident’s health 

and they needed to talk to the nurse or the doctor about that or their concerns about 

the care and stuff. (Allied Healthcare Staff) 

Participants with work phones described taking calls from families that were upset when they 

could not come into LTC. A nursing staff shared, “Now everybody has our nursing cellphone 

number and they would call us and they would berate us and be like it’s a hoax, why aren’t 

you letting people in, I can’t see my loved one.”  

Participants also talked about feeling the impact of negative information coming from 

traditional media and social media. Controversies regarding the management of the COVID-

19 pandemic, including policies regarding the use of masks, visitation, vaccines, as well the 

occurrence of outbreaks, these played out in mass media and social media, and spilled into 

LTC. 

I don’t think people realize just what sacrifices we had to make in order to keep those 

that they loved so dearly so safe. And every time there was an outbreak in another 

facility there was ... fear mongering [in the media] … and all of a sudden it became of 

case of okay I don’t even want to admit that I work in long-term care 

(Leadership/Management) 

Participants discussed dealing with the emotional fallout from the media and not being able 

to respond.  
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And we can’t share with them well ya, you did that down in the family room and now 

I’ve got [a number of] elders that are sick, so who’s going to take responsibility for 

that? I have to be quiet, I have to let the Northern Health system message out what we 

want them to message out and trying to keep my nurses from reacting to that in social 

media is very hard. (Leadership/Management) 

A participant in a Leadership/Management role expressed concern that the negativity may 

result in recruitment challenges, especially in smaller LTC homes in more rural and remote 

areas. 

But when you see your name in Facebook or your [facility] in Facebook to hear the 

uncaring and almost professional slander, I fear that the small [facilities] are going to 

pay the price for that because we won’t be able to staff. I hope I’m wrong. 

(Leadership/Management)— 
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Chapter 5: Discussion 

This study examined how technology was used by LTC staff in northern B.C. during 

the COVID-19 pandemic via the analysis of interview transcripts of LTC staff that described 

their experiences working in northern B.C. during the COVID-19 pandemic. On technology 

use, participants described the technologies and devices they saw, circumstances of which the 

residents or the staff themselves used technology, the supports that the residents needed as 

well as that of the staff that may or may not be provided. Participants also described the 

benefits and barriers that they encountered with the rapid rollout of technology in the context 

of the COVID-19 pandemic in LTC. Participants described technology use in the form of 

ICTs – tablets, computers, video-conferencing and video calls software such as Zoom, 

FaceTime, and Teams – to support residents-centred activities as well as staff-centred 

activities.  

Residents-centred Activities 

Resident-centred activities reported by participants included the use of ICTs such as 

tablets by LTC residents for social interactions to improve the quality of life of residents in 

the form of virtual visits with families, virtual activities such as virtual spiritual services, and 

access to entertainment content on the internet such as music and videos on YouTube, and 

personal content sent from families to the LTC home. Participants noted that resident 

engagement and interest varied. For some LTC residents, participants reported low interest 

and lower attendance rates in virtual activities compared to in-person visits. The literature 

review showed that similar resident-centred activities were conducted in other LTC homes in 

North America to allow residents to remain socially connected in the context of social 

isolation, including virtual visits (Chu et al., 2022; Freidus et al., 2021; Prophater et al., 
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2021; Saad et al., 2022; Schuster & Cotten, 2022; Straker & Choi, 2021), virtual activities 

(Prophater et al., 2021; Saad et al., 2022; Schuster & Cotten, 2022), virtual spiritual activities 

(Kuepfer, 2022). While the implementation of virtual programs was due to the necessity of 

meeting residents’ social interaction needs within the context of the COVID-19 pandemic, an 

unprecedented healthcare crisis, the wide variety of activities that were able to be 

implemented even under such difficult circumstances suggests that there is under-tapped 

potential of the use of technology to improve the quality of life of LTC residents.  

The current study raised valuable insights into residents’ use of technology in 

resident-centred activities from the perspectives of staff and not the perspectives of residents 

themselves. An analysis of the eight studies in literature review that discussed resident-

centred activities showed that three described the perspectives of LTC staff only (Freidus et 

al., 2021; Schuster & Cotten, 2022; Prophater et al., 2021) and two described the 

perspectives of families (Chu et al., 2022; Straker & Choi, 2021); only three studies obtained 

perspectives from LTC stakeholders of which LTC residents were included (Hardy et al., 

2022; Hung, Mann, Perry, et al., 2022; Saad et al., 2022). There is a need for future studies in 

North America investigating technology use in resident-centred activates to obtain the 

perspectives of LTC residents who are actually using the devices and technologies, so that 

residents can contribute to decisions about the use of resident-centred technologies rather 

than having decisions made for them. 

Another resident-centred use of ICTs for LTC residents is for LTC residents to access 

virtual healthcare and attend medical appointments via ICTs. However, in this study 

participants discussed the use of ICTs for inter-professional communication with care 

providers to discuss residents’ medical care needs and did not emphasize use of ICTs for 
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telehealth applications in the form of residents attending virtual medical appointments or that 

clinical staff conducting virtual assessments for residents. This is in contrast with studies in 

the literature review that showed increased technology use for the provision of telehealth 

applications in the United States (Bogin et al., 2022; Ford II et al., 2022; Powell et al., 2022) 

including virtual medical doctor appointments on video-conferencing software (Bogin et al., 

2022; Ford II et al., 2022; Powell et al., 2022), and the use of integrated stethoscopes and 

otoscopes (Powell et al., 2022). Further research would be helpful to investigate the current 

extent as well as future potential of telehealth services for LTC residents in northern B.C.  

Some of the technologies reported in this study as implemented in LTC for resident 

use, such as tablets, and FaceTime and Zoom for virtual visits, were originally designed for 

general consumers living in the community. No technologies discussed were designed 

specifically for the LTC setting - there was a lack of consideration given to the special needs 

of the population including usability by persons with physical and cognitive limitations. Of 

the articles in the Northern American literature review, there were three that discussed the 

implementation of technologies designed with these limitations in mind – robotic pets (Hung, 

Mann, Perry, et al., 2022; Van Orden et al., 2022) and tablets with an app designed for LTC 

residents to use that locked down the tablets and provided curated content (Prophater et al., 

2021), and the subjects in these studies shared positive experiences about the implementation 

of the technologies. The lack of tailoring for technologies to address the wide range of user 

abilities among LTC residents and the technology literacy levels necessary to adopt to new 

technologies may have contributed the challenges described by participants on supporting 

LTC residents to transition to broader use of technology during the COVID-19 pandemic. 

There is need for further research in North America to design technologies and devices more 
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suited for use by LTC residents in the LTC setting – technologies that are designed for use in 

LTC may help alleviate some of the workload needed to support residents on technology use 

that was described by the participants that worked in LTC. 

Staff-centred Activities 

Staff-centred activities reported by participants in this study included the use of ICTs 

to support staff to communicate with other staff and with medical and healthcare 

professionals outside LTC. This supported overcoming social distancing requirements as per 

IPC processes and policies. Participants accessed a range of ICTs including virtual education 

and training, virtual meetings with LTC between and within departments, virtual 

interdisciplinary meetings, as well as communication between LTC nursing staff and medical 

professionals outside LTC.  

Perceptions of Long-term Care Staff on Technology Use in Northern British Columbia 

The perspectives of the participants regarding the impact of technology on their work 

were far from homogeneous – there were significant differences based on their work roles 

and the purposes and settings in which technology was used. 

Virtual Meetings and Inter-professional Collaborations 

Some participants reported that there were no changes in the type of their daily work 

though there was a shift from in-person versions to virtual alternates - for example, 

participants reported attending intra-departmental meetings and inter-professional rounds 

online and information was disseminated via emails and memos. In some cases, there was 

not only an increased number of virtual meetings (compared to in-person) but also an 

increased number of emails as well. Some participants had negative feedback about the 

increased volume of meetings and emails that resulted from increased technology use, though 
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others appreciated the timely updates from emails. Participants in management/leadership 

roles reported attending regular scheduled meetings with their peers where they discussed 

protocol changes and challenges and they felt emotionally supported during these meetings. 

There were no studies in the North American literature review that investigated ICT use by 

LTC staff for the purpose of inter-department, intra-department or inter-professional 

communications. However, in the studies that reported about Project ECHO® in the 

literature review (details of Project ECHO® described in a previous section), subjects 

reported feeling emotional support during these regularly scheduled training sessions 

(Baughman et al., 2021; Lingum et al., 2021; Prophater et al., 2021). These observations 

were similar to those reported by participants in management/leadership roles that reported 

attending regularly scheduled meetings. Future research in North America may be warranted 

in this area to investigate the impact of different types of technologies on the efficiency and 

effectiveness of inter-department, intra-department or inter-professional staff communication 

in the LTC setting, as well as the effects of the use of these technologies on staff morale.  

Medical and Clinical Care via Information and Communication Technologies 

While there were no physicians that participated in the study, participants described 

technology-mediated medical care from the perspective of how staff within the LTC home 

facilitated remote assessments for the physicians outside LTC using ICTs. Participants 

described misgivings about the quality of medical care that was provided to LTC residents 

using telemedicine technologies; they were concerned that remote medical care was 

impersonal and not resident-centred while acknowledging its convenience for physicians. 

There were similar concerns expressed by the subjects in the literature review - subjects that 

were interviewed expressed concerns about the depersonalization of care with technology - 
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though in that study researchers investigated the “perceived risks and ethical concerns about 

the adoption of robots in LTC” (Hung, Mann, Perry, et al., 2022) and not about the use of 

telehealth technologies per se. The literature review reported benefits of telehealth 

implementation such as increased access to specialists for LTC residents living in rural or 

remote areas, saving transportation costs on sending residents for in-person appointments 

(Ford II et al., 2022; Powell et al., 2022; Shaughnessy et al., 2022), though these benefits 

were not mentioned by the participants that worked in northern B.C.  

Allied healthcare participants reported already using technology as part of their daily 

desk-based work for information and communication before the COVID-19 pandemic, 

though there were limitations on how much they could do remotely since medical charts and 

other information needed for assessments were not all available online. As well, participants 

reported trialing clinical assessments and counselling with the residents over the telephone, 

though they found that this did not really work for their clinical practices. Participants 

reported doing their assessment– in person mostly - no participant reported the use of video-

conferencing technologies to assess LTC residents virtually. The problem of lack of access to 

the necessary medical information was also reported in studies in the literature review that 

noted low levels of interoperability between systems resulting in medical professionals not 

having access to all the information on the computer and was a barrier for telehealth 

expansion in LTC (Alexander et al., 2021; Ford II et al., 2022; Powell et al., 2022). The 

needs of allied health professionals to provide care virtually to LTC residents via telehealth 

technologies, however, is underexplored in North American literature – only one study 

described the experiences of rehabilitation staff that reported a shift from in-person group 

sessions to individual bedside sessions via telehealth technologies and this was seen as 
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beneficial for LTC residents (Reddy et al., 2021). More research is required from North 

America post-COVID-19 pandemic lockdown on this topic. 

Online Education and Training 

Online education and training were identified as technology-mediated activities, 

though information beyond stating that online training was not provided. It was unclear 

whether the training sessions were synchronous or asynchronous, in the form of self-paced 

slides, online videos or virtual meetings with other people, and others. This is in contrast 

with the descriptions of different synchronous and asynchronous methods of training and 

education in the studies in the literature review (Baughman et al., 2021; Beaudreau et al., 

2022; Hung, Mann, & Upreti, 2022; Lingum et al., 2021; Penna et al., 2022; Prophater et al., 

2021), all of which reported positive responses and interest by the staff that attended these 

trainings. In these studies, the researchers found that online education and training was 

effective and staff retained information from these sessions (Baughman et al., 2021; Hung, 

Mann, & Upreti, 2022; Lingum et al., 2021; Penna et al., 2022; Prophater et al., 2021), 

supported peer engagement and emotional support (Baughman et al., 2021; Hung, Mann, & 

Upreti, 2022; Lingum et al., 2021; Prophater et al., 2021), and were flexible with staff 

schedules (Beaudreau et al., 2022; Hung, Mann, & Upreti, 2022). On the other hand, 

researchers also noted the low digital literacy of some LTC staff, access to tablets and 

computers, and access to protected time for virtual training as barriers to online training and 

education (Hung, Mann, & Upreti, 2022). Future North American research is warranted to 

investigate online education and training modalities that are more suited for LTC staff, 

especially for more hands-on processes such as donning and doffing of personal protective 
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equipment, techniques for nursing care and safe feeding for LTC residents with dementia, 

and others. 

Care Conferences  

Resident care conferences are “team meetings where care plans are reviewed” 

(Northern Health, 2019) by the healthcare team, and residents and families are invited and 

encouraged to attend these meetings to participate in discussions on the care provided to LTC 

residents. Participants communicated enthusiasm that families were now able to attend care 

conferences remotely. These positive emotions were echoed in the study by Connelly et al. 

(2022) that investigated the implementation of family-based virtual care planning in two 

LTC homes in Ontario. 

Virtual Visits in the Context of Social Isolation in Long-term Care  

The increased social isolation of LTC residents due to the visitation restrictions had 

negative effects on residents’ health and well-being. It was important for LTC residents to 

remain connected to their families, and thus LTC homes organized virtual visits for residents 

and families to allow residents and families to maintain some contact and communication. 

This was a common occurrence in other LTC homes in North America with commonly 

reported increases in social isolation by LTC residents (Chu et al., 2022; Davitt & Brown, 

2022; Freedman et al., 2021; Hung, Mann, Perry, et al., 2022; Prophater et al., 2021; Saad et 

al., 2022) as well as increases in the availability of ICTs in LTC for residents to connect with 

families (Chu et al., 2022; Hardy et al., 2022; Prophater et al., 2021; Saad et al., 2022; 

Schuster & Cotten, 2022). However, participants questioned the effectiveness of ICT-

mediated communications in virtual visits as LTC residents struggled with virtual visits, 

especially those with physical or cognitive challenges. The concern that LTC residents with 
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physical or cognitive challenges may not be able to use ICTs effectively for virtual visits was 

reflected in Freidus (2021) who interviewed LTC staff, in Chu et al. (2022) and in Hardy et 

al. (2022) who interviewed families of LTC residents, as well as in Ford et al. (2022) which 

investigated telehealth applications in LTC homes in the United States during the COVID-19 

pandemic. As Freidus (2021) noted, “For dementia residents, this type of technology was less 

useful even though they were the most vulnerable to the effects of isolation... Interfacing 

with technology whereby loved ones attempted to communicate with them was often 

disorienting”. 

Participants reported having to manage scheduling conflicts as well as family 

expectations around and during virtual visits and suggested that virtual visits may be of more 

value to the families than to the residents. This was not supported by the research by Chu et 

al. (2022) that investigated the virtual visits but from the perspectives of families instead of 

LTC staff. Chu et al. (2022) found that in the context of deficits in digital infrastructure, 

technological devices, staffing levels and implementation, families also found virtual visits 

challenging and unsatisfactory. On the other hand, LTC staff found the tablets “useful in 

improving loneliness and mood in residents and allowing them to stay in touch with family 

and friends” (Prophater et al., 2021). Of note, Prophater et al. (2021) was the only ICT study 

included in the literature review where researchers specifically stated that the tablets had a 

specific interface designed for older adults. The evidence from the literature from North 

America is unclear as to whether the challenges from LTC residents’ physical and cognitive 

impairment are insurmountable regarding their use of ICTs for virtual visits or telehealth are 

insurmountable, or whether supports may help ameliorate this challenge. Other studies that 

described resident-centred uses of ICTs, including virtual visits and telehealth applications, 
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listed the lack of technology and digital infrastructure and inadequate staffing levels as 

barriers but not physical and cognitive deficits of LTC residents (Bogin et al., 2022; Powell 

et al., 2022). More research from North America is necessary to investigate the role of ICTs 

and virtual visits in LTC as well as the acceptance of LTC residents to ICT-mediated 

communications for connecting with their families as well as receiving remote medical care 

from healthcare professionals.  

Barriers to Technology Use in Long-term Care 

Technological challenges included poor Wi-Fi connectivity in LTC homes, access to 

adequate equipment, and having to set up and use unfamiliar programs without adequate 

support in the form of more staff or training from the Health Authority. The lack of adequate 

existing technology support and digital infrastructure in LTC as well as connectivity issues 

are pervasive problems across a range of care settings and geographic locations (Alexander et 

al., 2021; Bogin et al., 2022; Chu et al., 2022; Davitt & Brown, 2022; Ford II et al., 2022; 

Hung, Mann, Perry, et al., 2022; Ostrowsky et al., 2022; Singer et al., 2022). Ease of access 

is necessary to promote technology uptake (Prophater et al., 2021), as such, more research 

may be warranted regarding the role of improved digital infrastructure in the encouragement 

of uptake of technologies in LTC for residents and staff, such as ICT-based telehealth 

technologies for remote medical care. 

Ongoing struggles with staff shortages and high workload greatly affected those that 

provided direct nursing care to residents. The volume of work increased significantly though 

technology did not significantly change the type of tasks from their daily routine. There was 

more coordination with other departments to work with and around virtual visits. Those that 

provided therapeutic recreation described complete changes in their daily work as well as 
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significant increases in technology use and significant increases in workload since that 

department was responsible for setting up and scheduling virtual visits for residents during 

visitor restriction in LTC. As well, participants in the study also described that there was 

work required to sanitize equipment that was shared between staff and residents between 

every use to meet IPC guidelines.  

Interestingly, no studies in the literature review that mentioned IPC implementation 

of having increased number of technological devices in LTC settings handled by both LTC 

residents and staff, such as the need for enhanced cleaning. That said, the challenges of staff 

shortages and high workload as barriers to technology use in LTC were well-described in the 

literature - researchers noted that increases in technology use led to increases in workload for 

LTC staff as they had to facilitate remote assessments, as well as provide administrative and 

technical support (Ford II et al., 2022; Powell et al., 2022; Shaughnessy et al., 2022). These 

findings were also reflected in the research by Chu et al. (2022), Schuster and Cotton (2022), 

and Davitt et al. (2022), of which researchers noted that LTC staff reported the need to 

support LTC residents in the use of technology but were overwhelmed with work and lack 

time to do so.  

The perspectives shared by the participants in this study, as well as the research by 

Ford II et al. (2022) and Powell et al. (2022) demonstrate that challenges of staff shortages 

and high workload are considerable in the LTC setting and not unique to northern B.C. 

However, the study by Cruz et al. (2022) is evidence that these challenges may not be 

insurmountable to the promotion of technology use in LTC. Cruz et al. (2022) reported that 

registered care aides working in two LTC homes in Alberta showed high acceptance of a 

tablet-compatible app that allowed them to do their work more easily.  
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Virtual Care Conferences and Virtual Visits 

Where and how the technology was deployed had a major impact on whether the 

adoption of technology had sustained rather than reverted to a previous process. Table 3 

shows the comparison of participants’ observations of Virtual Care Conferences with Virtual 

Visits. Both activities used tele- or video-conferencing technologies housed on computers, 

tablets, or telephones, and both activities involved the attendances of LTC staff, residents 

and/or families. For both activities, participants reported struggles with getting familiar or 

using the hardware devices, and unstable Wi-Fi connections. For virtual care conferences, 

there was interest in the continued practice of providing the option for virtual attendance to 

the future due to the convenience of this technology for the LTC staff and residents’ families. 

In contrast, for virtual visits, there was significant pressure on staff workloads with the need 

to support residents and their families on top of their usual work of in-person care activities. 

There was a significant scale back of virtual visits after the visitation restrictions were lifted, 

and those that had continued to provide this service voiced their desire for either more 

staffing supports or for the frequency of virtual visits to be further reduced. 

Table 3. 

Comparison of Barriers Encountered with Virtual Care Conferences and Virtual Visits 

Barriers  Virtual Care Conferences Virtual Visits 
Infrastructure N/A 

 
• Unstable Wi-Fi Connection 

 

Equipment 
Access 

N/A 
 

• Tablets 
• Use of Personal Cellphones 

Training  
Needs 

• Equipment • Equipment 
• Know-how for Facilitation 

of Tech-mediated 
Communications between 
Families and Residents 
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Workflow 
Organization 

• Part of pre-COVID usual 
workload for meeting 
attendees 
 

• Post COVID addition on top 
of usual workload for LTC 
staff 

Staffing Levels N/A 
 

• Short staffed, no time for 
this 

Others N/A 
 

• Hand-held tablets shared 
between residents to be 
cleaned at every use, as per 
Infection Control 
requirements 
 

Participant 
Quote 

“…family members who are 
involved but live out of town 
are now able to attend care 
conferences which … I think 
pretty cool” 

“…we are doing the minimal 
virtual visits but every 
opportunity we’re trying to cut 
them down because of our lack 
of resources” 

Note:  N/A denotes the technology was not directly commented on by participants in the current study. 
 
Strengths and Limitations of the Study 

 Long-Sutehall et al. (2011) pointed out that secondary analysis methodology could 

be a valuable method for exploring sensitive issues with an elusive population. The COVID-

19 pandemic has been a difficult and challenging period for LTC staff, and the healthcare 

staff continue to live with the negative effects of pandemic, including staff shortages. As 

such, not only do the findings of this research study remain relevant and timely, conducting a 

secondary analysis for this study also helped to relieve the burden of participation from 

research participants, many of whom shared experiences of exhaustion and trauma during the 

primary study. While Canadian provinces adopted different COVID-19 policies and 

responses, there are likely similarities in access to technology for LTC homes in rural and 

remote areas prior to and during the COVID-19 pandemic. As such, the findings of this study 

may be applicable to those settings in other provinces. The large number of participants 

(n=52) as well as the diversity of work roles that participants did in LTC are also strengths of 
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the study – this allowed the capture of a wide range of perspectives of technology use in LTC 

in northern B.C.  

 One limitation of the current study was that it focused on LTC homes within NHA, 

where nearly all LTC homes are owned and operated by NHA. Therefore, it was not possible 

to examine differences in staff experiences between public versus private ownership. For this 

research study, there were limitations related to the issue of rigor as I was unable to return to 

LTC staff for member checking after the analysis.  

As a Registered Dietitian who had experience volunteering and working in LTC in 

Ontario and northern B.C., and also additional lived experience working in LTC in northern 

B.C. both before and during the COVID-19 pandemic, I have shared commonalities in my 

experiences with the participants. This was both a strength and a weakness – I had an 

understanding of the specifics of the roles and the work that participants did, as well as what 

they were referring to when their use of organization-specific jargon and acronyms (such as 

the NHA intranet site “OurNH”, or “The Learning Hub - an online education and training 

portal that contained self-paced training modules and offered synchronous education sessions 

used by NHA staff). During the analysis, I tried to be careful to pay close attention to the 

participants’ expressions of their experiences and not to let my own assumptions colour my 

analysis. I also practised active reflection of my biases throughout my thesis study and 

journaled about my thoughts. Last and not least, I checked in regularly with my thesis 

supervisor who was also the primary investigator on the original study.  

The findings of research study have alignment with those found in the studies that 

discussed technology use in LTC in Canada during COVID-19 (Chu et al., 2022; Hardy et 

al., 2022; Hung, Mann, Perry, et al., 2022). This suggests that my results were reflections of 



 
 

88 
 

the perspectives of the LTC staff that were interviewed in northern B.C. and not merely of 

my own observations and perspectives from having worked in LTC during COVID-19. 

Conclusion 

In conclusion, the research study was conducted to describe the role of technology 

and its impact on the experiences of LTC staff working in Northern British Columbia during 

the COVID-19 pandemic. A secondary analysis was conducted using transcripts of one-hour 

semi-structured interviews with participants from the primary study “LTC Staff Working 

During COVID-19 in Northern BC”. Transcripts of participants who discussed any 

technology use were included in the data set (N=52). The qualitative data was analysed 

thematically using Braun and Clarke’s thematic analysis approach. Many LTC staff in the 

study reported that technology was reported to be helpful in enabling communication 

between those within LTC to those outside LTC. They reported the need to adapt to new and 

innovative uses of technology to communicate and collaborate with medical and healthcare 

professionals that remained outside the LTC homes, as well as to enhance residents’ 

communications with their family and friends. However, the LTC staff in the study also 

reported having to provide usual care to residents in addition to managing significant 

challenges without additional supports which led to increased workload. Examples of the 

challenges that were reported included inadequate infrastructure, inadequate availability and 

access to equipment, lack of training, scheduling conflicts, supporting residents’ virtual 

activities as well as technology needs, and managing emotional loads of residents and 

families. 
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Chapter 6: Summary, Implications and Recommendations 

Summary 

This study provides insight into the perspectives of some LTC staff working in 

northern B.C. during the COVID-19 pandemic. Technology played a significant role in LTC 

in northern B.C. during the COVID-19 pandemic – nearly all study participants described the 

impact of technology on their work. The usability, feasibility, and impact of the broad range 

of technologies described varied. Technology was useful for accessing information and 

collaboration, and the ability to communicate with others on video calls in real-time was 

beneficial. However, technology was also less desirable for those who wanted in-person 

connection with others. The ability to see and hear people on video calls was not the same to 

satisfy the need for an in-person presence for all residents. These issues were more acute for 

residents with physical or cognitive impairments. Even when a technology solution worked, 

some participants expressed concerns and questioned whether virtual care could truly be 

considered resident-centred care. These findings suggest the importance of choosing 

technologies to implement specific to the needs and context of the LTC setting, as well as 

ensuring staff support in the prioritization and implementation of technologies in LTC. 

Implications 

There is great potential for increased use of technology in LTC in northern B.C. for 

resident-focused applications as well as staff-focused applications, however barriers exist 

that need to be addressed. Not all applications of technologies worked the same for all 

persons. For example, ICTs were seen as useful for accessing information and collaboration, 

and the ability to communicate with others on video calls in real-time was beneficial. In 

contrast, ICTs were reported to be less desirable for those who wanted to feel connected with 
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other people – while the ability to see and hear people on video calls was better than nothing 

that was not quite enough to satisfy the need for an in-person presence. As well, there was 

uneasiness reported by some LTC staff in northern B.C. about increasing technology use in 

this setting. Despite recognizing the ability of technology to allow the provision of some 

kinds of medical care remotely, staff expressed concerns about the negative effects of 

technology on person-centred care. Staff also expressed concern regarding the ability of LTC 

residents to use ICTs independently as many had physical and cognitive deficits that required 

staff support.  

Recommendations 

Based on the observations and opinions shared by the participants working in LTC in 

northern B.C. during the COVID-19 pandemic, the recommendations and possible areas of 

exploration may encourage technology uptake in LTC in northern BC. 

1. Adequate digital infrastructure to ensure stable and reliable access to the internet at 

adequate speeds for all areas in the LTC homes, including the rooms of residents. 

Stable internet access is essential for technologies that can support improved 

workflow for LTC staff and to allow for operations by a remote worker or machine. 

Access to the internet can also help keep LTC residents connected with social circles 

that are outside the LTC walls regardless of geographical distances. 

2. The introduction of new technologies and processes may impact on operations, 

processes and protocols in LTC homes and should therefore be considered carefully 

and planned with input from all stakeholders so that any disruption on operations and 

negative impact on staff may be minimized. 
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3. Adequate training and education for LTC staff is essential when technologies are 

implemented to enhance familiarity with the programs and/or devices. Offering a 

variety of training such as self-paced modules, videos, as well as synchronous or 

asynchronous modes may better meet the diverse learning needs of LTC staff. 

4. Technologies that are implemented in LTC may have impact on staff workload. 

Sufficient time should to be allocated for LTC staff to integrate use of technology 

into their workload. 

5. Personnel and technological support during the implementation phase of new 

technologies should be sustained to support long-term use of the technology. 

6. Technologies to be implemented in LTC for use by residents should be co-designed 

with residents to meet the needs of this population.   

7. Technologies to be implemented in LTC for use by staff should be co-designed with 

LTC staff. This may be helpful in producing processes and protocols that staff feel 

are helpful in managing their workload and thus welcome the changes. This may help 

with staff buy-in regarding the implementation of these new technological solutions 

and help ameliorate issues with staff burnout and turnover in the LTC setting. 

8. Adequate numbers of devices should be made available and accessible for staff and 

residents, as appropriate. 

9. Social isolation has negative impact on the physical and mental health of LTC 

residents. Residents, isolated on the unit or confined to their rooms, should be offered 

access to virtual visits from families and/or other virtual activities to maintain social 

connection.   
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Appendix A: Database Search Strategies 

The following tables show the search strategies used for the databases – in the final 

step of the search strategies, search was run by combining all three search themes using the 

Boolean operator AND.  

Table 4. 

Search Strategy for Pubmed 

Theme Title/Abstract Keywords 

Long Term Care ("nursing homes"[Title/Abstract] OR "care homes"[Title/Abstract] OR 
"long term care"[Title/Abstract] OR "long-term care"[Title/Abstract] 
OR "residential care"[Title/Abstract] OR "aged care 
facility"[Title/Abstract]) OR ("nursing homes"[MeSH Terms] OR 
"long-term care"[MeSH Terms] OR "long-term care"[MeSH Terms] OR 
"homes for the aged"[MeSH Terms]) 

Technology technolog*[Title/Abstract] OR electronic[Title/Abstract] OR 
internet[Title/Abstract] OR tele*[Title/Abstract] OR 
comput*[Title/Abstract] OR virtual[Title/Abstract] 

COVID-19 ((COVID-19[Title/Abstract]) OR (pandemic[Title/Abstract])) OR 
(COVID-19[MeSH Terms]) 
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Table 5. 

Search Strategy on EBSCOhost Research Databases for CINAHL Complete, APA PsycInfo 

& SocIndex  

Theme Title/Abstract Keywords 

Long Term Care TI ( "nursing homes" or "care homes" or "long term care" or "long-term 
care" or "residential care" or "aged care facility" ) OR AB ( "nursing 
homes" or "care homes" or "long term care" or "long-term care" or 
"residential care" or "aged care facility" ) OR SU ( "nursing homes" or 
"care homes" or "long term care" or "long-term care" or "residential 
care" or "aged care facility" ) 

Technology TI ( technolog* or electronic or internet or tele* or comput* or virtual ) 
OR AB ( technolog* or electronic or internet or tele* or comput* or 
virtual ) OR SU ( technolog* or electronic or internet or tele* or 
comput* or virtual ) 

COVID-19 TI ( covid-19 or pandemic ) OR AB ( covid-19 or pandemic ) OR SU 
( covid-19 or pandemic ) 

 

Table 6. 

Search Strategy for Web of Science 

Theme Title/Abstract Keywords 

Long Term Care TI =( "nursing homes" or "care homes" or "long term care" or "long-
term care" or "residential care" or "aged care facility" ) OR AB 
=( "nursing homes" or "care homes" or "long term care" or "long-term 
care" or "residential care" or "aged care facility" ) OR SU =( "nursing 
homes" or "care homes" or "long term care" or "long-term care" or 
"residential care" or "aged care facility" ) 

Technology TI =( technolog* or electronic or internet or tele* or comput* or virtual ) 
OR AB =( technolog* or electronic or internet or tele* or comput* or 
virtual ) OR SU= ( technolog* or electronic or internet or tele* or 
comput* or virtual ) 

COVID-19 TI =( covid-19 or pandemic ) OR AB =( covid-19 or pandemic ) OR SU 
=( covid-19 or pandemic ) 
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 en
ga

ge
me

nt 
of 

fro
ntl

ine
 R

PN
 

ch
am

pio
ns

wi
thi

n t
he

 L
TC

 
ho

me
s w

as 
un

de
rst

oo
d a

s 
ess

en
tia

l in
 lia

isi
ng

be
tw

ee
n t

he
 

cli
nic

al 
set

tin
gs

 an
d t

he
 

res
ea

rch
 te

am
... 

Th
ey

 en
su

red
 

tha
t s

taf
f w

ere
 fo

llo
wi

ng
 

ap
pro

pri
ate

 pr
oc

ess
es 

in 
ter

ms
 

of 
ref

err
als

 an
d n

ex
t s

tep
s f

or 
pla

nn
ing

 fo
r c

are
 co

nf
ere

nc
es 

he
ld 

by
 vi

de
o w

ith
 fa

mi
lie

s a
nd

 
res

ide
nts

 in
 L

TC
." 

(p7
)"K

ey
 

les
so

ns
 le

arn
ed

 w
ith

in 
thi

s 
im

ple
me

nta
tio

n e
ffo

rt 
inc

lud
ed

 
the

 im
po

rta
nc

e o
f m

ea
nin

gfu
l 

ea
rly

 an
d o

ng
oin

g s
tak

eh
old

er 
inv

olv
em

en
t, c

lar
ity

 ar
ou

nd
 

ex
pe

cta
tio

ns
, a

nd
 re

ad
ine

ss 
an

d 
co

mm
itm

en
t f

or
 

im
ple

me
nta

tio
n."

 (p
8)"

RP
N 

sta
ke

ho
lde

rs 
we

re 
tru

ly 
em

be
dd

ed
 in

 th
e v

irt
ua

l 
de

liv
ery

 of
 PI

EC
ES

 as
 th

ey
 

rec
eiv

ed
 pa

id 
tra

ini
ng

 an
d 

ed
uc

ati
on

 an
d w

ere
 pr

ov
ide

d 
wi

th 
sh

ift
s w

he
re 

the
y w

ou
ld 

foc
us

 so
lel

y o
n P

IE
CE

S."
 (p

9) 
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, A
M

; P
or

till
o, 

HP
L;

 D
au

m,
 C

; 
Ru

tle
dg

e, 
E;

 K
ing

, 
S; 

Li
u, 

LL
. 

Te
ch

no
log

y 
Ac

ce
pta

nc
e a

nd
 

Us
ab

ilit
y o

f a
 

M
ob

ile
 A

pp
 to

 
Su

pp
ort

 th
e 

W
ork

flo
w 

of 
He

alt
h 

Ca
re 

Ai
de

s W
ho

 
Pr

ov
ide

 Se
rvi

ce
s t

o 
Ol

de
r A

du
lts

: P
ilo

t 
M

ixe
d M

eth
od

s 
Stu

dy
 

htt
ps

://w
ww

.do
i.o

rg
/10

.21
96

/37
52

1 

JM
IR

 A
gin

g 
20

22
 

Ca
na

da
 - 

AB
 

"T
he

 pu
rpo

se 
of 

thi
s s

tud
y w

as 
to 

inv
est

iga
te 

the
 

tec
hn

olo
gy

 
ac

ce
pta

nc
e a

nd
 

us
ab

ilit
y o

f a
 

mo
bil

e a
pp

 in
 a 

rea
l-w

orl
d 

en
vir

on
me

nt,
 

wh
ile

 it 
is 

us
ed

 by
 

he
alt

h c
are

 ai
de

s 
wh

o p
rov

ide
 

ser
vic

es 
to 

old
er 

ad
ult

s."
 (p

1) 

"T
his

 pi
lot

 
stu

dy
 us

ed
 a 

mi
xe

d m
eth

od
s 

de
sig

n: 
seq

ue
nti

al 
mi

xe
d m

eth
od

s 
(Q

UA
NT

IT
AT

I
VE

, 
qu

ali
tat

ive
)."

 
(p1

) 

"O
ur 

stu
dy

 in
clu

de
d a

 pr
e–

 an
d 

po
st–

pa
pe

r-b
ase

d q
ue

sti
on

na
ire

 
wi

th 
no

 co
ntr

ol 
gro

up
 

(Q
UA

N)
. T

ow
ard

 th
e e

nd
 of

 
the

 st
ud

y, 
2 f

oc
us

 gr
ou

ps
 w

ere
 

co
nd

uc
ted

 w
ith

 a 
su

bs
am

ple
 of

 
he

alt
h c

are
 ai

de
s (

qu
al,

 
qu

ali
tat

ive
 de

scr
ipt

ion
 de

sig
n).

 
Te

ch
no

log
y a

cc
ep

tan
ce

 an
d 

us
ab

ilit
y q

ue
sti

on
na

ire
s u

sed
 a 

5-p
oin

t L
ike

rt 
sca

le 
ran

gin
g 

fro
m 

dis
ag

ree
 (1

) t
o a

gre
e (

5).
 

Th
e i

tem
s i

nc
lud

ed
 in

 th
e 

qu
est

ion
na

ire
s w

ere
 va

lid
ate

d 
in 

ea
rli

er 
res

ea
rch

 as
 ha

vin
g 

hig
h l

ev
els

 of
 in

ter
na

l 
co

ns
ist

en
cy

 fo
r t

he
 U

nif
ied

 
Th

eo
ry 

of 
Ac

ce
pta

nc
e a

nd
 U

se
 

of 
Te

ch
no

log
y c

on
str

uc
ts.

 A
 

tot
al 

of 
60

 he
alt

h c
are

 ai
de

s 
wh

o p
rov

ide
d s

erv
ice

s t
o o

lde
r 

ad
ult

s a
s p

art
 of

 th
eir

 ro
uti

ne
 

ca
sel

oa
ds

 us
ed

 th
e m

ob
ile

 ap
p 

for
 1 

mo
nth

. C
om

pa
ris

on
s o

f 
the

 U
nif

ied
 T

he
ory

 of
 

Ac
ce

pta
nc

e a
nd

 U
se

 of
 

Te
ch

no
log

y c
on

str
uc

ts’
 

su
mm

ati
ve

 sc
ore

s a
t p

ret
est

 an
d 

po
stt

est
 w

ere
 ca

lcu
lat

ed
 us

ing
 a 

pa
ire

d t
 te

st 
(2-

tai
led

). W
e 

us
ed

the
 pa

rti
al 

lea
st 

sq
ua

res
 

str
uc

tur
al 

reg
res

sio
n m

od
el 

to 
de

ter
mi

ne
 th

e f
ac

tor
s 

inf
lue

nc
ing

 m
ob

ile
 ap

p 
ac

ce
pta

nc
e a

nd
 us

ab
ilit

y f
or 

he
alt

h c
are

 ai
de

s. 
Th

e α
 le

ve
l 

of 
sig

nif
ica

nc
e f

or 
all

 te
sts

 w
as 

set
 at

 P≤
.05

 (2
-ta

ile
d)

." 
(p1

) 

"..
.co

nd
uc

ted
 in

 on
ly 

on
e l

on
g-t

erm
 ca

re 
fac

ilit
y..

. a
ll b

ut 
on

e o
f 

ou
r p

art
ici

pa
nts

 w
ere

 
ide

nti
fie

d a
s f

em
ale

 ...
 

it w
ou

ld 
be

 id
ea

l to
 

ha
ve

 an
eq

ua
l n

um
be

r 
of 

me
n a

nd
 w

om
en

 
rep

res
en

ted
 in

 th
e d

ata
 

an
aly

ses
 to

 ex
am

ine
 

ge
nd

er 
dif

fer
en

ce
s..

..th
e h

ea
lth

 
ca

re 
aid

es 
wh

o 
ret

urn
ed

 th
e t

ec
hn

olo
gy

 
ac

ce
pta

nc
e a

nd
 

us
ab

ilit
y q

ue
sti

on
na

ire
 

mi
gh

t h
av

e b
ee

n 
inc

lin
ed

 to
 pr

efe
r t

he
 

mS
CS

 ...
 th

e r
esu

lts
 of

 
ou

r p
re-

 an
d p

os
tte

st 
for

 ou
r v

ari
ab

les
 

res
ult

ed
 in

 a 
sta

tis
tic

al 
po

we
r t

ha
t w

as 
low

er 
tha

n t
he

 co
nv

en
tio

na
l 

cu
tof

f v
alu

e o
f 

0.8
0..

..fu
tur

e s
tud

ies
 

sh
ou

ld 
pu

rsu
e l

arg
er 

sam
ple

 si
ze

s w
he

n t
he

 
eff

ec
t s

ize
 is

 
low

... 
 ...

the
 cu

ltu
ral

 or
 

lan
gu

ag
e d

em
og

rap
hic

 
ch

ara
cte

ris
tic

s o
f t

he
 

he
alt

h c
are

 ai
de

s [
we

re 
no

t r
ec

ord
ed

]...
 un

ab
le 

to 
as

ser
t w

he
the

r 
cu

ltu
ral

 or
 la

ng
ua

ge
 

fac
tor

s a
ffe

ct 
the

 
tec

hn
olo

gy
 ac

ce
pta

nc
e 

an
d u

sab
ilit

y o
f t

he
 

mS
CS

 fo
r t

his
 

po
pu

lat
ion

. F
ina

lly
, w

e 
ex

pe
rie

nc
ed

 a 
ce

ilin
g 

eff
ec

t (
ie,

 m
os

t o
f t

he
 

va
lue

s o
bta

ine
d f

or 
ou

r 
co

ns
tru

cts
 ap

pro
ac

he
d 

the
 up

pe
r l

im
it o

f t
he

 
tec

hn
olo

gy
 ac

ce
pta

nc
e 

an
d u

sab
ilit

y 

"a
cc

ep
tan

ce
 of

 th
e m

SC
S w

as 
hig

h a
mo

ng
 he

alt
h c

are
 ai

de
s, 

pe
rfo

rm
an

ce
 ex

pe
cta

nc
y 

co
ns

tru
ct 

wa
s t

he
 st

ron
ge

st 
pre

dic
tor

 of
 in

ten
tio

n t
o u

se 
the

 
mS

CS
, in

ten
tio

n t
o u

se 
the

 
mS

CS
 pr

ed
ict

ed
 us

ag
e 

be
ha

vio
r. T

he
 qu

ali
tat

ive
 da

ta 
su

pp
ort

 th
e q

ua
nti

tat
ive

 
fin

din
gs

 an
d s

ho
we

d h
ea

lth
 

ca
re 

aid
es’

 st
ron

g b
eli

ef 
tha

t 
the

 m
SC

S w
as 

us
efu

l, p
ort

ab
le,

 
an

d r
eli

ab
le,

 al
tho

ug
h t

he
re 

we
re 

sti
ll o

pp
ort

un
itie

s f
or 

im
pro

ve
me

nt,
 es

pe
cia

lly
 w

ith
 

reg
ard

 to
 th

e m
SC

S u
ser

 
int

erf
ac

e."
 (p

1)"
Th

e c
om

bin
ed

 
res

ult
s o

f p
erf

orm
an

ce
 

ex
pe

cta
nc

y, 
eff

ort
 ex

pe
cta

nc
y, 

an
d s

oc
ial

 in
flu

en
ce

 on
 

int
en

tio
n t

o u
se 

the
 m

SC
S 

su
gg

est
 th

e f
oll

ow
ing

: in
 a 

no
nm

an
da

tor
y h

ea
lth

 ca
re 

set
tin

g, 
no

 m
att

er 
ho

w 
dif

fic
ult

 
it i

s t
o u

se
 th

e m
SC

S, 
or 

wh
eth

er 
the

re 
is 

ex
ter

na
l s

oc
ial

 
pre

ssu
re 

to 
us

e t
he

 m
SC

S, 
he

alt
h c

are
 ai

de
s w

ill 
on

ly 
ac

ce
pt 

the
 m

SC
S i

f t
he

y 
pe

rce
ive

 it 
wi

ll h
elp

 th
em

 at
tai

n 
the

ir 
go

als
 at

 w
ork

" (
p1

2) 
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qu
est

ion
na

ire
). T

hu
s, 

in 
fut

ure
 st

ud
ies

, it
 w

ou
ld 

be
 re

aso
na

ble
 to

 us
e a

 
7-p

oin
t L

ike
rt 

sca
le 

in 
tec

hn
olo

gy
 ac

ce
pta

nc
e 

an
d u

sab
ilit

y s
tud

ies
, 

esp
ec

ial
ly 

wh
en

 th
e 

sca
le 

is 
ne

w.
 (p

12
) 

Da
vit

t, J
K;

 B
ro

wn
, 

J. 
Us

ing
 V

oic
e a

nd
 

To
uc

hs
cre

en
 

Co
ntr

oll
ed

 Sm
art

 
Sp

ea
ke

rs 
to 

Pr
ote

ct 
Vu

lne
rab

le 
Cl

ien
ts 

in 
Lo

ng
-T

erm
 C

are
 

Fa
cil

itie
s 

htt
ps

://w
ww

.do
i.o

rg
/10

.10
93

/ge
ron

i/ig
a

c0
24

 

Inn
ov

ati
on

 
In 

Ag
ing

 
20

22
 

US
A 

- 
M

ary
lan

d 

"T
his

 pi
lot

 fo
cu

sed
 

on
 un

de
rst

an
din

g 
the

 po
ten

tia
l 

ch
all

en
ge

s a
nd

 
be

ne
fit

s o
f u

sin
g 

the
se 

de
vic

es 
an

d 
str

ate
gie

s f
or 

ass
uri

ng
 sm

oo
th 

im
ple

me
nta

tio
n o

f 
the

 de
vic

es 
in 

the
 

sta
tew

ide
 ro

llo
ut.

" 
(p3

) 

Qu
ali

tat
ive

. 
Tw

o f
oc

us
 gr

ou
ps

 w
ere

 
co

nd
uc

ted
. "

Th
e i

nte
rvi

ew
 

gu
ide

 in
clu

de
d q

ue
sti

on
s o

n 
ch

all
en

ge
s t

o d
oin

g c
ase

wo
rk 

du
rin

g t
he

 pa
nd

em
ic,

 
ch

all
en

ge
s t

o i
ns

tal
lin

g a
nd

 
op

era
tin

g t
he

 de
vic

es,
 be

ne
fit

s 
of 

the
 E

ch
os

ho
w 

8, 
an

d 
str

ate
gie

s f
or 

tro
ub

les
ho

oti
ng

 
ch

all
en

ge
s. 

Th
e f

oc
us

 gr
ou

ps
 

we
re 

co
nd

uc
ted

 vi
rtu

all
y"

 (p
3)

 

 
"m

an
y o

f t
he

 fa
cil

itie
s h

ad
 

ch
all

en
ge

s u
sin

g t
ec

hn
olo

gy
 to

 
he

lp 
wi

th 
vid

eo
 ac

ce
ss 

to 
the

ir 
cli

en
ts.

 E
ith

er 
the

y d
o n

ot 
us

e 
ce

ll p
ho

ne
s, 

do
 no

t k
no

w 
ho

w 
to 

us
e t

he
m,

 or
 ha

ve
 lim

ite
d 

W
i-F

i c
ap

ab
ilit

y s
uc

h t
ha

t I
CT

s 
are

 no
t s

up
po

rte
d…

 ha
vin

g t
o 

wa
it f

or
 th

e r
igh

t s
taf

f p
ers

on
 

to 
be

 on
 du

ty 
to 

us
e 

tec
hn

olo
gy

. M
or

eo
ve

r, t
he

re 
are

 M
ary

lan
d D

HS
 re

str
ict

ion
s 

on
 th

e t
yp

es 
of 

so
ftw

are
 

ca
sew

or
ke

rs 
are

 al
low

ed
 to

 
us

e..
." 

(p3
) 
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 Fo
rd 

II,
 JH

; J
oll

es,
 

SA
; H

ell
er,

 D
; 

La
ng

en
str

oe
r, M

; 
Cr

nic
h, 

C.
 T

he
re 

an
d b

ac
k a

ga
in:

 th
e 

sh
ap

e o
f 

tel
em

ed
ici

ne
 in

 
U.

S. 
nu

rsi
ng

 ho
me

s 
fol

low
ing

 C
OV

ID
-

19
. 

htt
ps

://w
ww

.do
i.o

rg
/10

.11
86

/s1
28

77
-

02
2-0

30
46

-y 

BM
C 

Ge
ria

tri
cs

 
20

22
 

US
A 

- 
W

isc
on

s
in 

"1
) c

ha
rac

ter
ize

 
fac

ilit
y p

lan
s f

or 
co

nti
nu

ing
 

tel
em

ed
ici

ne
 

fol
low

ing
 C

OV
ID

-
19

; 2
) c

ha
rac

ter
ize

 
sta

ff 
an

d p
rov

ide
r 

pe
rsp

ec
tiv

es 
on

 
the

 va
lue

 an
d 

uti
lit

y o
f 

tel
em

ed
ici

ne
; a

nd
 

3) 
ide

nti
fy 

the
 

ba
rri

ers
 N

Hs
 fa

ce
 

wi
th 

co
nd

uc
tin

g 
tel

em
ed

ici
ne

 
en

co
un

ter
s."

 
(p2

)"W
ith

ou
t th

is 
kn

ow
led

ge
, th

ere
 

is 
a r

isk
 of

 
tel

em
ed

ici
ne

 de
-

ad
op

tio
n i

n N
Hs

 
as 

saf
ety

 co
nc

ern
s 

aro
un

d C
OV

ID
-19

 
ab

ate
." 

(p2
) 

"a
 m

ixe
d 

me
tho

ds
 

co
nv

erg
en

t 
stu

dy
…

  s
am

ple
 

of 
nin

e N
Hs

 
tha

t h
ad

 ne
wl

y 
ad

op
ted

 or
 

sig
nif

ica
ntl

y 
ex

pa
nd

ed
 

tel
em

ed
ici

ne
 

du
rin

g t
he

 
CO

VI
D-

19
 

pa
nd

em
ic 

we
re 

pu
rpo

siv
ely

 
sel

ec
ted

..."
 (p

2) 

"D
ata

 co
lle

cti
on

 fr
om

 m
em

be
rs 

of 
the

 N
H 

ad
mi

nis
tra

tiv
e s

taf
f 

wa
s c

on
du

cte
d u

sin
g s

em
i-

str
uc

tur
ed

 in
ter

vie
ws

. T
he

se 
Int

erv
iew

s f
oc

us
ed

 on
 th

e 
fol

low
ing

 ar
ea

s: 
1) 

fac
ilit

y 
ex

pe
rie

nc
e a

nd
 ch

all
en

ge
s w

ith
 

im
ple

me
nti

ng
 an

d u
sin

g 
tel

em
ed

ici
ne

 du
rin

g C
OV

ID
-

19
; 2

) f
ac

ilit
y p

lan
s f

or 
us

ing
 

tel
em

ed
ici

ne
 af

ter
 C

OV
ID

-19
; 

3) 
the

 re
lat

ive
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f t
ele

me
dic

ine
 

ve
rsu

s f
ac

e-t
o-f

ac
e e

nc
ou

nte
rs;

 
4) 

the
 ty

pe
s o

f r
esi

de
nt 

en
co

un
ter

s m
os

t a
me

na
ble

 to
 

tel
em

ed
ici

ne
; a

nd
 5)

 th
e t

oo
ls 

an
d r

eso
urc

es 
tha

t c
an

 m
ak

e 
tel

em
ed

ici
ne

 en
co

un
ter

s e
asi

er 
an

d/o
r m

or
e e

ffe
cti

ve
....

  
Di

rec
ted

 co
nte

nt 
an

aly
sis

 w
as 

us
ed

 to
 ch

ara
cte

riz
e t

he
 

ad
va

nta
ge

s a
nd

 di
sad

va
nta

ge
s 

of 
tel

em
ed

ici
ne

 w
he

n 
de

liv
eri

ng
 pr

im
ary

 ca
re 

or 
su

b-
sp

ec
ial

ty 
ca

re.
" (

p2
) 

"T
he

 in
ter

vie
ws

 w
ere

 
co

nd
uc

ted
 w

ith
 a 

co
nv

en
ien

ce
 sa

mp
le 

of 
NH

 st
aff

 an
d 

pro
vid

ers
 ...

 Su
b-

sp
ec

ial
ist

 in
ter

vie
ws

 
we

re 
lim

ite
d t

o a
 

co
nv

en
ien

ce
 sa

mp
le 

of 
inf

ec
tio

us
 di

sea
se,

 
ps

yc
hia

try
, a

nd
 w

ou
nd

 
ca

re 
pr

ov
ide

rs…
.th

e 
fin

din
gs

 fr
om

 th
e 

su
rve

y w
ere

 lim
ite

d t
o 

on
e l

on
g-t

erm
 ca

re 
AP

P g
rou

p a
ffi

lia
ted

 
wi

th 
a m

idw
est

ern
 

he
alt

hc
are

 sy
ste

m.
" 

(p1
0-1

) 

"A
ll p

art
ici

pa
tin

g N
Hs

 re
po

rte
d 

en
co

un
ter

ing
 di

ffi
cu

ltie
s w

ith
 

on
e o

r m
ore

 as
pe

cts
 of

 
tel

em
ed

ici
ne

 ex
pa

ns
ion

 or
 

im
ple

me
nta

tio
n. 

... 
NH

s 
ex

pe
rie

nc
ed

 is
su

es 
rel

ate
d t

o 
ha

rdw
are

 an
d e

qu
ipm

en
t 

av
ail

ab
ilit

y/s
up

ply
. 

Co
nn

ec
tiv

ity
 pr

ob
lem

s a
s w

ell
 

as 
so

ftw
are

 is
su

es 
we

re 
ex

pe
rie

nc
ed

 ...
 al

l N
Hs

 
ex

pe
rie

nc
ed

 ch
all

en
ge

s w
ith

 
su

ffi
cie

nt 
sta

ff 
av

ail
ab

ilit
y a

nd
 

dif
fer

en
t p

roc
ed

ura
l ta

sk
s 

rel
ate

d t
o t

ele
me

dic
ine

 (e
.g.

, 
tra

ini
ng

 st
aff

 on
 us

e o
f 

dif
fer

en
t te

lem
ed

ici
ne

 
pla

tfo
rm

s).
 M

an
y o

f t
he

 
tec

hn
olo

gic
al 

iss
ue

s i
mp

rov
ed

 
du

rin
g t

he
 ea

rly
 

im
ple

me
nta

tio
n o

f 
tel

em
ed

ici
ne

 in
 N

Hs
. H

ow
ev

er,
 

ma
ny

 of
 th

e w
ork

 sy
ste

m 
iss

ue
s, 

as 
wi

ll b
e s

ho
wn

, 
rem

ain
ed

 a 
pe

rsi
ste

nt 
pro

ble
m 

in 
pa

rti
cip

ati
ng

 N
Hs

."(
p3

)"A
ll 

pa
rti

cip
ati

ng
 N

Hs
 in

dic
ate

d a
 

pre
fer

en
ce

 to
 co

nti
nu

e 
tel

em
ed

ici
ne

 af
ter

 C
OV

ID
-19

. 
Ur

ge
nt 

ass
ess

me
nts

 of
 re

sid
en

t 
ch

an
ge

-in
-co

nd
itio

n a
nd

 
co

gn
itiv

ely
 ba

sed
 su

b-s
pe

cia
lty

 
co

ns
ult

ati
on

s w
ere

 id
en

tif
ied

 as
 

the
 en

co
un

ter
 ty

pe
s m

os
t 

am
en

ab
le 

to 
tel

em
ed

ici
ne

. 
Re

du
cti

on
s i

n r
esi

de
nt 

off
-si

te 
en

co
un

ter
s a

nd
 m

ini
mi

za
tio

n o
f 

res
ide

nt 
the

rap
y i

nte
rru

pti
on

s 
we

re 
ide

nti
fie

d a
s m

ajo
r 

be
ne

fit
s o

f t
ele

me
dic

ine
. 

Tw
elv

e w
ork

 sy
ste

m 
en

ha
nc

em
en

ts 
ne

ed
ed

 to
 be

tte
r 

su
sta

in 
tel

em
ed

ici
ne

 w
ere

 
ide

nti
fie

d, 
inc

lud
ing

 
im

pro
ve

me
nts

 to
: 1

) 
eq

uip
me

nt/
IT

 in
fra

str
uc

tur
e; 

2) 
sch

ed
uli

ng
; 3

) i
nfo

rm
ati

on
 

ex
ch

an
ge

; a
nd

 4)
 te

lem
ed

ici
ne
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fac
ilit

ato
rs.

" (
p1

)"I
nte

ns
ity

 of
 

the
 ph

ys
ica

l e
xa

m 
is 

a 
de

ter
mi

na
tiv

e f
ac

tor
 in

 w
he

the
r 

tel
em

ed
ici

ne
 ca

n b
e s

ub
sti

tut
ed

 
for

 a 
fac

e-t
o-f

ac
e e

nc
ou

nte
r" 

(p4
) 

Fo
sd

ick
, B

K;
 

Ba
yh

am
, J

; D
illi

ott
, 

J; 
Eb

el,
 G

D;
 

Eh
rha

rt,
 N

. M
od

el-
ba

sed
 ev

alu
ati

on
 of

 
po

lic
y i

mp
ac

ts 
an

d 
the

 co
nti

nu
ed

 
CO

VI
D-

19
 ri

sk
 at

 
lon

g t
erm

 ca
re 

fac
ilit

ies
 

htt
ps

://w
ww

.do
i.o

rg
/10

.10
16

/j.i
dm

.20
22

.07
.00

3 

Inf
ec

tio
us

 
Di

sea
se 

M
od

ell
ing

 

20
22

 
US

A 
- 

Co
lor

ad
o 

"h
is 

mo
de

l's
 

pu
rpo

se 
is 

to 
stu

dy
 

the
 sp

rea
d o

f 
SA

RS
-C

oV
-2 

in 
a 

lon
g-t

erm
 ca

re 
fac

ilit
y 

en
vir

on
me

nt 
ov

er 
a s

ho
rt 

tim
e 

wi
nd

ow
, e

.g.
 3e

6 
mo

nth
s, 

un
de

r 
va

rio
us

 
va

cc
ina

tio
n l

ev
els

 
of 

sta
ff 

an
d 

res
ide

nts
 an

d 
dif

fer
ing

 te
sti

ng
 

pro
toc

ols
. It

 is
 

de
sig

ne
d t

o a
llo

w 
fac

ilit
y m

an
ag

ers
 

to 
un

de
rst

an
d t

he
 

tra
de

-of
fs 

be
tw

ee
n 

ad
op

tin
g, 

fo
r 

ex
am

ple
, a

 
va

cc
ina

tio
n 

ma
nd

ate
 ve

rsu
s 

rap
id 

tes
tin

g s
taf

f 
we

ek
ly 

ve
rsu

s 
req

uir
ing

 qR
T-

PC
R 

tes
ts 

biw
ee

kly
. T

he
 

pri
ma

ry
 ou

tco
me

s 
co

ns
ide

red
 ar

e t
he

 
tot

al 
nu

mb
er 

of 
inf

ec
ted

 
ind

ivi
du

als
 in

 th
e 

fac
ilit

y a
nd

 th
e 

nu
mb

er 
of 

sta
ff 

wo
rkd

ay
 m

iss
ed

 as
 

a r
esu

lt o
f 

iso
lat

ion
." 

(p4
72

) 

"p
ro

gra
me

d a
n 

ag
en

t-b
ase

d 
mo

de
l th

at 
sim

ula
tes

 th
e 

ke
y d

ail
y 

be
ha

vio
rs 

an
d 

ev
en

ts 
tha

t 
im

pa
ct 

dis
ea

se 
tra

ns
mi

ssi
on

 in
 

a f
ac

ilit
y. 

Li
ke

 
the

 tr
ad

itio
na

l 
inf

ec
tio

us
 

dis
ea

se 
co

mp
art

me
nta

l 
mo

de
ls,

 al
l 

ag
en

ts 
(st

aff
 

an
d r

esi
de

nts
) 

are
 la

be
led

 as
 

eit
he

r 
su

sce
pti

ble
, 

ex
po

sed
, 

asy
mp

tom
ati

c 
inf

ec
ted

, 
sy

mp
tom

ati
c 

inf
ec

ted
, o

r 
im

mu
ne

 (a
lso

 
ref

err
ed

 to
 as

 
rec

ov
ere

d).
 

Ea
ch

 ag
en

t 
tra

ns
itio

ns
 

be
tw

ee
n t

he
se 

sta
tes

 ba
sed

 on
 

ev
en

ts 
in 

the
 

sim
ula

tio
n."

 
(p4

65
) 

"d
ash

bo
ard

 qu
an

tif
ies

 th
e 

co
nti

nu
ed

 ri
sk

 fo
r C

OV
ID

-19
 

inf
ec

tio
ns

 w
ith

in 
a f

ac
ilit

y 
giv

en
 a 

de
sig

na
ted

 te
sti

ng
 

sch
ed

ule
 an

d v
ac

cin
e 

req
uir

em
en

ts.
" (

p4
63

) "
the

 
mo

de
l in

clu
de

s t
hre

e t
yp

es 
of 

en
titi

es:
 da

y s
taf

f, n
igh

t s
taf

f, 
an

d r
esi

de
nts

. E
ac

h e
nti

ty 
is 

an
 

ind
ivi

du
al 

an
d i

s c
ha

rac
ter

ize
d 

by
 th

eir
 va

cc
ina

tio
n s

tat
us

 
(va

cc
ina

ted
 or

 un
va

cc
ina

ted
), 

the
ir 

cu
rre

nt 
inf

ec
tio

n s
tat

e 
(S

us
ce

pti
ble

, E
xp

os
ed

, 
As

ym
pto

ma
tic

 in
fec

ted
, 

sy
mp

tom
ati

c I
nfe

cte
d o

r 
Re

co
ve

red
) a

nd
 w

he
the

r t
he

y 
are

 in
 qu

ara
nti

ne
 fr

om
 a 

po
sit

ive
 te

st.
 A

n a
ll-

or-
no

thi
ng

 
va

cc
ine

 m
od

el 
is 

ass
um

ed
 su

ch
 

tha
t 5

%
 of

 va
cc

ina
ted

 
ind

ivi
du

als
 ar

e s
till

 su
sc

ep
tib

le 
to 

inf
ec

tio
n, 

wh
ile

 th
e 

rem
ain

ing
 95

% 
are

 fu
lly

 
pro

tec
ted

 af
ter

 be
ing

 
va

cc
ina

ted
... 

Va
cc

ine
 st

atu
s o

f 
ea

ch
 en

tity
 is

 he
ld 

co
ns

tan
t. 

Th
e s

im
ula

tio
n p

roc
ee

ds
 1 

da
y 

at 
a t

im
e, 

wh
ere

 en
tity

 in
fec

tio
n 

an
d q

ua
ran

tin
e s

tat
us

 is
 

up
da

ted
." 

(p4
72

) 

"so
me

 pa
ram

ete
rs 

we
re 

no
t w

ell
 st

ud
ied

 at
 th

is 
tim

e…
.W

e a
ssu

me
d a

 
co

nta
ct 

str
uc

tur
e 

be
tw

ee
n s

taf
f a

nd
 

res
ide

nts
 th

at 
is 

sta
tic

 
ov

er 
the

 
sim

ula
tio

n…
inc

rea
sed

 
ris

k t
o f

ac
ilit

ies
 w

ho
se 

sta
ff 

wo
rk

 at
 ot

he
r 

fac
ilit

ies
...w

as 
no

t 
ex

pli
cit

ly 
mo

de
led

 
he

re.
.. T

he
 te

sti
ng

 
pro

toc
ol 

is 
de

ter
mi

ne
d 

at 
the

 be
gin

nin
g o

f t
he

 
sim

ula
tio

n a
nd

 do
es 

no
t c

ha
ng

e."
 (p

46
6) 

"K
ey

 fi
nd

ing
s w

ere
 th

at 
ch

oic
e 

of 
CO

VI
D-

19
 di

ag
no

sti
c (

ex
. 

na
sal

 sw
ab

 qR
T-

PC
R 

vs
 ra

pid
 

an
tig

en
) a

nd
 te

sti
ng

 ca
de

nc
e 

ha
s l

ess
 im

pa
ct 

on
 at

tac
k r

ate
 

an
d s

taf
f w

ork
da

ys
 m

iss
ed

 th
an

 
do

es 
va

cc
ina

tio
n r

ate
s a

mo
ng

 
sta

ff 
an

d r
esi

de
nts

. 
Sp

ec
ifi

ca
lly

, lo
w 

va
cc

ine
 

up
tak

e a
mo

ng
 st

aff
 at

 lo
ng

-
ter

m 
ca

re 
fac

ilit
ies

 pu
ts 

sta
ff 

an
d r

esi
de

nts
 at

 ri
sk

 of
 on

go
ing

 
CO

VI
D-

19
 ou

tbr
ea

ks
." 

(p4
63

)"W
e s

im
ula

te 
the

 L
TC

F-
AB

M
 to

 ill
us

tra
te 

tw
o 

co
nti

nu
ed

 ri
sk

s t
o L

TC
Fs

: 1
) 

low
 st

aff
 va

cc
ina

tio
n r

ate
s, 

an
d 

2) 
rel

ax
ed

 sc
ree

nin
g p

rot
oc

ols
. 

LT
CF

 st
aff

 ar
e a

 co
nd

uit
 fo

r 
ris

k t
o L

TC
F r

esi
de

nc
e b

ec
au

se 
the

y i
nte

rac
t w

ith
 th

e o
uts

ide
 

co
mm

un
ity

 w
he

n n
ot 

at 
wo

rk.
 

Ou
r m

od
el 

su
gg

est
s t

ha
t 

ou
tbr

ea
ks

 ar
e l

ike
ly 

to 
oc

cu
r 

wh
en

 78
% 

of 
res

ide
nts

 an
d 

37
.5%

 of
 st

aff
 ar

e v
ac

cin
ate

d 
ev

en
 w

ith
 a 

we
ek

ly 
tes

tin
g 

pro
toc

ol 
in 

pla
ce

" (
p4

66
) 
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an

, V
A;

 H
u, 

M
; K

asp
er,

 JD
. 

Ch
an

ge
s i

n o
lde

r 
ad

ult
s' s

oc
ial

 
co

nta
ct 

du
rin

g t
he

 
CO

VI
D-

19
 

pa
nd

em
ic.

 
htt

ps
://w

ww
.do

i.o
rg

/10
.10

93
/ge

ron
b/g

b
ab

16
6 

Th
e J

ou
rna

ls 
Of

 
Ge

ro
nto

log
y

. S
eri

es 
B,

 
Ps

yc
ho

log
ic

al 
Sc

ien
ce

s 
An

d S
oc

ial
 

Sc
ien

ce
s 

20
21

 
US

A 
"T

o u
nd

ers
tan

d 
ch

an
ge

s d
uri

ng
 th

e 
co

ron
av

iru
s 

dis
ea

se 
20

19
 

(C
OV

ID
-19

) 
pa

nd
em

ic 
in 

we
ek

ly 
co

nta
ct 

wi
th 

no
nre

sid
en

t 
fam

ily
 an

d f
rie

nd
s 

for
 U

.S.
 ad

ult
s 

ag
ed

 70
 an

d o
lde

r 
in 

res
ide

nti
al 

ca
re 

an
d c

om
mu

nit
y 

set
tin

gs
." 

(p1
) 

Re
str

os
pe

cti
ve

 
co

ho
rt.

 "U
sin

g 
da

ta 
fro

m 
the

 
Na

tio
na

l H
ea

lth
 

an
d A

gin
g 

Tr
en

ds
 St

ud
y 

(N
HA

TS
), w

e 
co

mp
are

 ol
de

r 
ad

ult
s’ 

fre
qu

en
cy

 of
 

so
cia

l c
on

tac
t 

be
for

e a
nd

 
du

rin
g t

he
 

pa
nd

em
ic.

 W
e 

do
cu

me
nt 

lev
els

 an
d 

ch
an

ge
s b

y 
mo

de
 an

d h
ow

 
the

se 
fin

din
gs

 
dif

fer
 fo

r t
hre

e 
gro

up
s: 

tho
se 

in 
res

ide
nti

al 
ca

re 
set

tin
gs

, in
 th

e 
co

mm
un

ity
 

wi
th 

lim
ita

tio
ns

, a
nd

 
in 

the
 

co
mm

un
ity

 
wi

th 
no

 
lim

ita
tio

ns
. W

e 
the

n e
xp

lor
e t

he
 

ex
ten

t to
 w

hic
h 

set
tin

g 
inf

lue
nc

ed
 

ch
an

ge
 by

 
mo

de
 af

ter
 

co
ntr

oll
ing

 fo
r 

de
mo

gra
ph

ic 
ch

ara
cte

ris
tic

s, 
pre

pa
nd

em
ic 

ne
ed

 an
d 

op
po

rtu
nit

ies
 

for
 no

nre
sid

en
t 

co
nta

ct,
 an

d 
op

en
ne

ss 
to 

tec
hn

olo
gy

." 
(p2

) 

"P
art

ici
pa

nts
 in

 th
e N

ati
on

al 
He

alt
h a

nd
 A

gin
g T

ren
ds

 St
ud

y 
CO

VI
D-

19
 m

ail
 su

pp
lem

en
t 

(N
 = 

3,0
98

) r
ep

ort
ed

 fr
eq

ue
nc

y 
of 

ph
on

e, 
ele

ctr
on

ic,
 vi

de
o, 

an
d 

in-
pe

rso
n c

on
tac

t w
ith

 
no

nre
sid

en
t f

am
ily

 an
d f

rie
nd

s 
in 

a t
yp

ica
l w

ee
k b

efo
re 

an
d 

du
rin

g t
he

 pa
nd

em
ic.

 W
e 

ex
am

ine
d l

ess
 th

an
 w

ee
kly

 
co

nta
ct 

by
 m

od
e f

or 
tho

se 
in 

res
ide

nti
al 

ca
re 

set
tin

gs
 an

d 
co

mm
un

ity
 re

sid
en

ts 
wi

th 
an

d 
wi

tho
ut 

lim
ita

tio
ns

. W
e 

est
im

ate
d m

ult
ino

mi
al 

log
it 

mo
de

ls 
to 

ex
am

ine
 pr

ed
ict

ors
 

of 
ch

an
ge

 to
 le

ss 
tha

n w
ee

kly
 

co
nta

ct 
(vs

. m
ain

tai
nin

g 
we

ek
ly 

or 
mo

re 
co

nta
ct)

 by
 

mo
de

, o
ve

ral
l, a

nd
 st

rat
ifi

ed
 by

 
set

tin
g."

 (p
1) 

"P
rep

an
de

mi
c 

me
asu

res
 of

 co
nta

ct 
we

re 
co

lle
cte

d 
ret

ros
pe

cti
ve

ly.
 ...

 
Se

aso
na

l in
flu

en
ce

s o
n 

co
nta

ct,
 pa

rti
cu

lar
ly 

fo
r 

fac
e-t

o-f
ac

e v
isi

ts,
 al

so
 

ca
nn

ot 
be

 ru
led

 ou
t...

 
be

ca
us

e o
f l

im
ite

d 
sam

ple
 si

ze
s, 

in 
str

ati
fie

d 
(su

pp
lem

en
tal

) m
od

els
, 

we
 co

mb
ine

d t
ho

se 
liv

ing
 in

 re
sid

en
tia

l 
ca

re 
an

d i
n t

he
 

co
mm

un
ity

 w
ith

 
lim

ita
tio

ns
. W

e w
ere

 
the

ref
ore

 un
ab

le 
to 

ex
plo

re 
wh

eth
er 

fam
ily

/ne
tw

ork
 an

d 
tec

hn
olo

gy
 us

e h
ad

 
dif

fer
en

t e
ffe

cts
 in

 
the

se 
set

tin
gs

. 
M

ore
ov

er,
 th

is 
an

aly
sis

 
foc

us
ed

 on
 th

e 
fre

qu
en

cy
 of

 so
cia

l 
co

nta
cts

 an
d d

id 
no

t 
ad

dre
ss 

the
 qu

ali
ty 

of 
int

era
cti

on
s o

r e
xte

nt 
of 

em
oti

on
al 

su
pp

ort
 

rel
ate

d t
o s

uc
h 

co
nta

cts
, n

or 
did

 it 
ex

plo
re 

oth
er 

kin
ds

 
ofs

oc
ial

 pa
rti

cip
ati

on
 

tha
t m

ay
 ha

ve
 ta

ke
n 

pla
ce

 du
rin

g t
he

 
pa

nd
em

ic.
 " 

(p6
) 

"D
uri

ng
 th

e p
an

de
mi

c, 
we

ek
ly 

in-
pe

rso
n c

on
tac

t f
ell

 m
os

t f
or 

tho
se 

in 
res

ide
nti

al 
ca

re 
so

 th
at 

eig
ht 

ou
t o

f 1
0 o

lde
r a

du
lts

 in
 

the
se 

set
tin

gs
—

do
ub

le 
the

 
pre

pa
nd

em
ic 

lev
el—

ha
d l

ess
 

tha
n w

ee
kly

 in
-pe

rso
n c

on
tac

t 
wi

th 
no

nre
sid

en
t f

am
ily

 or
 

fri
en

ds
. In

 ad
jus

ted
 m

od
els

, th
e 

ch
an

ce
s o

f c
ha

ng
ing

 to
 le

ss 
tha

n w
ee

kly
 co

nta
ct 

we
re 

hig
he

st 
for

 th
os

e i
n a

ssi
ste

d 
liv

ing
 an

d n
urs

ing
 ho

me
 

set
tin

gs
, fo

llo
we

d b
y 

ind
ep

en
de

nt 
liv

ing
 se

ttin
gs

. 
Th

ese
 fi

nd
ing

s h
igh

lig
ht 

the
 

ch
all

en
ge

s p
os

ed
 by

 th
e 

pa
nd

em
ic 

to 
set

tin
gs

 th
at 

ha
ve

 
be

en
 ch

ara
cte

riz
ed

 as
 ce

nte
red

 
on

 pr
ov

idi
ng

 op
po

rtu
nit

ies
 fo

r 
so

cia
l e

ng
ag

em
en

t" 
(p6

)"t
his

 
stu

dy
 is

 th
e f

irs
t to

 do
cu

me
nt 

the
 ex

tra
ord

ina
ry 

de
cli

ne
s 

du
rin

g t
he

 C
OV

ID
-19

 
pa

nd
em

ic 
in 

fac
e-t

o-f
ac

e v
isi

ts 
ac

ros
s r

esi
de

nti
al 

set
tin

gs
 fo

r a
 

na
tio

na
l s

am
ple

 of
 ol

de
r a

du
lts

. 
Pa

rti
cu

lar
ly 

str
iki

ng
 ar

e t
he

 
su

bs
tan

tia
l d

ec
lin

es
 fo

r i
n-

pe
rso

n v
isi

ts 
an

d l
ow

 le
ve

ls 
of 

reg
ula

r v
ide

o u
se 

wi
th 

fam
ily

 
an

d f
rie

nd
s, 

esp
ec

ial
ly 

in 
res

ide
nti

al 
ca

re 
set

tin
gs

." 
(p6

) 
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- 
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ree

-ph
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rap

id 
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tat
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ass
ess

me
nt 

is 
foc

us
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 th

e 
pe

rsp
ec

tiv
es 
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wo

rke
rs 

pro
vid

ing
 

LT
C 

to 
old

er 
ad

ult
s i
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en

tra
l 

No
rth

 C
aro

lin
a 

du
rin

g t
he

 
pa

nd
em

ic"
 (p

16
5) 

Ca
se 

stu
dy

 - 
qu

ali
tat

ive
 

ass
ess

me
nt 

"W
e c

on
du

cte
d i

nte
rv

iew
s w

ith
 

76
 pe

op
le 

fro
m 

Ju
ne

 to
 

No
ve

mb
er 

20
20

.W
ein

clu
de

d 
pa

rti
cip

an
ts 

fro
m 

all
 ty

pe
s o

f 
co

ng
reg

ate
 L

TC
 co

mm
un

itie
s 

an
d a

lso
 w

ork
ers

 pr
ov

idi
ng

 
inh

om
e a

nd
 co

mm
un

ity
-ba

sed
 

ser
vic

es.
...I

nte
rvi

ew
s w

ere
 

vid
eo

-re
co

rde
d u

sin
g a

 
we

bb
ase

d p
lat

for
m 

an
d w

ere
 

tra
ns

cri
be

d v
erb

ati
m.

 Si
mi

lar
 

qu
est

ion
s w

ere
 po

sed
 in

 ea
ch

 
ph

ase
 in

 se
mi

str
uc

tur
ed

 
int

erv
iew

s r
an

gin
g f

rom
 23

 to
 

14
5 m

inu
tes

. W
e a

sk
ed

 th
ese

 
wo

rke
rs 

ab
ou

t th
e o

ve
ral

l 
im

pa
ct 

of 
the

 ep
ide

mi
c o

n t
he

ir 
pro

vis
ion

 of
 ca

re 
as 

we
ll a

s 
the

ir 
ke

y c
on

ce
rns

. W
e 

rec
ord

ed
 a 

tot
al 

of 
67

 ho
urs

 of
 

int
erv

iew
s w

ith
 th

e 7
6 

pa
rti

cip
an

ts 
an

d g
en

era
ted

 
co

de
s f

or 
the

se 
da

ta 
thr

ou
gh

 an
 

on
go

ing
, in

du
cti

ve
 ap

pro
ac

h."
 

(p1
65

) 

 
"A

 ke
y f

ind
ing

 th
at 

em
erg

ed
 

be
gin

nin
g w

ith
 Ph

ase
 1 

wa
s t

he
 

im
pa

ct 
so

cia
l is

ola
tio

n w
as 

ha
vin

g o
n b

oth
 st

aff
 an

d 
res

ide
nts

." 
(p

16
6)"

the
 us

e o
f 

tec
hn

olo
gy

 to
 ad

dre
ss 

so
cia

l 
iso

lat
ion

 w
as 

an
 is

su
e f

or
 m

os
t 

LT
C 

co
mm

un
itie

s a
nd

 ho
me

 
an

d c
om

mu
nit

y-b
ase

d 
pro

gra
ms

. T
he

 us
e o

f t
ab

let
s, 

sm
art

ph
on

es,
 ba

by
 m

on
ito

rs,
 

an
d h

ea
dp

ho
ne

s t
o a

id 
in 

co
nn

ec
tin

g f
am

ilie
s w

ith
 th

eir
 

lov
ed

 on
es 

ha
s p

rov
en

 
inv

alu
ab

le 
alt

ho
ug

h o
fte

n 
ins

uf
fic

ien
t...

it w
as 

no
t 

un
co

mm
on

 fo
r w

or
ke

rs 
to 

us
e 

the
ir 

ow
n c

ell
 ph

on
es 

to 
fac

ilit
ate

 vi
de

o c
all

s b
etw

ee
n 

res
ide

nts
 an

d t
he

ir 
lov

ed
 on

es.
.. 

Fo
r d

em
en

tia
 re

sid
en

ts,
 th

is 
typ

e o
f t

ec
hn

olo
gy

 w
as 

les
s 

us
efu

l e
ve

n t
ho

ug
h t

he
y w

ere
 

the
 m

os
t v

uln
era

ble
 to

 th
e 

eff
ec

ts 
of 

iso
lat

ion
....

.In
ter

fac
ing

 w
ith

 
tec

hn
olo

gy
 w

he
reb

y l
ov

ed
 on

es 
att

em
pte

d t
o c

om
mu

nic
ate

 w
ith

 
the

m 
wa

s o
fte

n d
iso

rie
nti

ng
." 

(p1
67

)"R
ob

oti
c p

ets
 ar

e k
no

wn
 

to 
pr

ov
ide

 po
sit

ive
 in

ter
ac

tio
n 

for
 pe

op
le 

wi
th 

de
me

nti
a .

.., 
bu

t th
is 

res
ou

rce
 w

as 
no

t 
ex

ten
de

d t
o r

esi
de

nts
 in

 
co

ng
reg

ate
 ca

re 
co

mm
un

itie
s. 
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Ca
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N 
"p

res
en

t th
e f

irs
t 

ex
plo

rat
ory

 
Hu

ma
n-R

ob
ot 

Int
era

cti
on

 (H
RI

) 
stu

dy
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 a 
LT

C 
ho

me
 w

ith
 a 

SA
R 

for
 au

ton
om

ou
s 

he
alt

h s
cre

en
ing

 
an

d i
nv

est
iga

te 
sta

ff 
ov

era
ll 

ex
pe

rie
nc

es 
wi

th 
the

 ro
bo

t, 
co

gn
itiv

e a
nd

 
aff

ec
tiv

e a
ttit

ud
es,

 
pe

rce
ive

d s
afe

ty,
 

eff
ici

en
cy

, a
nd

 
int

en
t to

 us
e t

he
 

rob
ot"

 (p
30

1) 

De
sc

rip
tiv

e 
"P

re-
 an

d p
os

t-s
tud

y 
qu

est
ion

na
ire

s w
ere

 ha
nd

ed
 ou

t 
to 

pa
rti

cip
an

ts,
 w

hic
h i

nc
lud

ed
 

5-p
oin

t L
ike

rt 
qu

est
ion

s. 
Th

e 
qu

est
ion

s..
. fo

cu
sed

 on
 7 

att
rib

ute
s: 

scr
ee

nin
g 

ex
pe

rie
nc

e, 
pe

rce
ive

d 
eff

ici
en

cy
, c

og
nit

ive
 at

titu
de

, 
fre

ein
g u

p s
taf

f, p
erc

eiv
ed

 
saf

ety
, a

ffe
cti

ve
 at

titu
de

, a
nd

 
int

en
t to

 us
e t

he
 ro

bo
t f

or 
the

 
scr

ee
nin

g t
ask

. P
art

ici
pa

nts
 

als
o p

rov
ide

d d
em

og
rap

hic
 

inf
orm

ati
on

: a
ge

 ra
ng

e, 
ge

nd
er,

 
oc

cu
pa

tio
n, 

as 
we

ll a
s p

rev
iou

s 
rob

ot 
ex

pe
rie

nc
e."

 (p
30

3) 

Qu
an

tita
tiv

e 
qu

est
ion

na
ire

s u
sin

g 5
-

po
int

 L
ike

rt 
qu

est
ion

s 

"R
esu

lts
 sh

ow
 th

at 
ov

era
ll, 

sta
ff 

we
re 

po
sit

ive
 ab

ou
t th

e 
scr

ee
nin

g r
ob

ot,
 an

d t
ha

t 
au

ton
om

ou
s s

cre
en

ing
 w

ith
 a 

so
cia

l r
ob

ot 
is 

a p
ote

nti
al 

ap
pli

ca
tio

n i
n l

on
g-t

erm
 ca

re 
ho

me
s."

 (p
30

1)"
Te

ch
no

log
y 

alo
ne

 is
 no

t e
no

ug
h f

or 
the

 
su

cc
ess

fu
l a

do
pti

on
 of

 SA
Rs

; 
pe

op
le 

fro
m 

wi
thi

n a
ll l

ev
els

 of
 

the
 or

ga
niz

ati
on

 sh
ou

ld 
be

 
inv

olv
ed

 in
 its

 im
ple

me
nta

tio
n. 

On
-si

te 
pil

ot 
an

d v
ali

da
tio

n 
stu

die
s o

f t
he

 ro
bo

tic
 

tec
hn

olo
gy

 ar
e i

mp
ort

an
t, a

s i
s 

co
lle

cti
ng

 re
al-

wo
rld

 
int

era
cti

on
 da

ta 
so

 as
 to

 
mo

nit
or 

the
 sa

fet
y a

nd
 

eff
ec

tiv
en

ess
 of

 th
e r

ob
oti

c 
tec

hn
olo

gy
... 

tra
ini

ng
 an

d 
fam

ilia
rit

y w
ith

 th
e r

ob
ot 

are
 

ke
y t

o i
ts 

su
cc

ess
ful

 
im

ple
me

nta
tio

n, 
so

 he
alt

hc
are

 
wo

rk
ers

 ca
n q

uic
kly

 en
ga

ge
 th

e 
rob

ot 
to 

pe
rfo

rm
 sp

ec
ifi

c t
ask

s 
or 

giv
e e

ffe
cti

ve
 gu

ida
nc

e o
n 

ho
w 

to 
us

e t
he

 ro
bo

t to
 ot

he
rs 

wh
o n

ee
d i

t."
 (p

30
7) 
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ng
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Ca
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 de
scr

ibe
 th

e 
ac

ce
pta

bil
ity

 of
 

ele
ctr

on
ic 

tab
let

s 
us

ed
 to

 pr
ese

rve
 

an
d p

rom
ote

 
co

nta
ct 

by
 

co
gn

itiv
ely

 
im

pa
ire

d C
an

ad
ian

 
res

ide
nts

 w
ith

 an
d 

the
ir 

fam
ily

 
ca

reg
ive

rs.
" (

p6
5) 

"c
on

ve
rge

nt 
mi

xe
d m

eth
od

 
de

sig
n. 

Bo
th 

qu
an

tita
tiv

e a
nd

 
qu

ali
tat

ive
 

ap
pro

ac
he

s 
we

re 
us

ed
 to

 
co

lle
ct 

da
ta,

 an
d 

the
n i

nte
gra

ted
 

the
m 

int
o t

he
 

int
erp

ret
ati

on
 of

 
the

 ov
era

ll 
res

ult
s" 

(p6
6) 

"P
art

ici
pa

tin
g f

am
ily

 ca
reg

ive
rs 

wh
o c

ho
se 

to 
us

e 
vid

eo
co

nfe
ren

ce
 as

 th
eir

 m
ain

 
co

mm
un

ica
tio

n m
od

e r
ec

eiv
ed

 
a d

oc
um

en
t in

for
mi

ng
 th

em
 on

 
ho

w 
to 

pre
pa

re 
for

 th
eir

 
me

eti
ng

 w
ith

 th
eir

 re
lat

ive
 

su
ffe

rin
g f

rom
 a 

ne
uro

co
gn

itiv
e d

iso
rde

r. .
.. 

vid
eo

co
nfe

ren
ce

 m
ee

tin
gs

 w
ere

 
sch

ed
ule

d o
nc

e a
 w

ee
k, 

wi
th 

no
 

du
rat

ion
 lim

it a
nd

 at
 a 

tim
e t

ha
t 

wo
uld

 be
 m

os
t c

on
ve

nie
nt 

for
 

all
 of

 th
em

. "
 (p

66
)"a

ll 
int

erv
iew

s w
ere

 co
nd

uc
ted

 
rem

ote
ly 

(e.
g.,

 by
 te

lep
ho

ne
 or

 
vid

eo
co

nfe
ren

ce
). S

em
i-

str
uc

tur
ed

 in
div

idu
al 

int
erv

iew
s 

we
re 

co
nd

uc
ted

 w
ith

 13
 dy

ad
s 

us
ing

 an
 in

ter
vie

w 
gu

ide
 

ins
pir

ed
 by

 th
e T

he
ore

tic
al 

Fr
am

ew
ork

 of
 

Ac
ce

pta
bil

ity
.T

he
 in

ter
vie

ws
 

we
re 

de
sig

ne
d t

o u
nc

ov
er 

the
 

pa
rti

cip
an

ts’
 cu

rre
nt 

ex
pe

rie
nc

es 
in 

co
mm

un
ica

tin
g 

wi
th 

old
er 

ad
ult

s, 
as 

we
ll a

s t
he

 
ch

all
en

ge
s a

nd
 re

so
urc

es 
tha

t 
he

lpe
d t

he
m 

du
rin

g t
he

 us
e a

nd
 

im
ple

me
nta

tio
n o

f t
he

 
int

erv
en

tio
n."

 (p
66

) 

"A
lth

ou
gh

 a 
sam

ple
 of

 
13

 dy
ad

s w
as 

ap
pro

pri
ate

 fo
r a

 pi
lot

 
stu

dy
 of

 a 
log

ist
ica

lly
 

co
mp

lex
 in

ter
ve

nti
on

, 
the

 sm
all

 sa
mp

le 
siz

e 
ma

y a
ffe

ct 
the

 ex
ter

na
l 

va
lid

ity
 of

 qu
an

tita
tiv

e 
da

ta.
 M

ore
ov

er,
 th

is 
stu

dy
 w

as 
co

nd
uc

ted
 in

 
the

 co
nte

xt 
of 

the
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 pa
nd

em
ic,

 
wh

ich
 co

ns
titu

tes
 on

e 
of 

its
 st

ren
gth

s. 
Ye

t, 
the

 re
su

lts
 ob

tai
ne

d 
co

uld
 di

ffe
r i

f a
 si

mi
lar

 
stu

dy
 w

ere
 co

nd
uc

ted
 

in 
a d

iff
ere

nt 
co

nte
xt,

 
thu

s l
im

itin
g t

he
 

ge
ne

ral
iza

bil
ity

 of
 th

e 
co

rre
sp

on
din

g 
fin

din
gs

." 
(p7

2) 

"F
am

ily
 ca

reg
ive

rs 
sh

ow
ed

 a 
po

sit
ive

 at
tit

ud
e t

ow
ard

 th
e u

se
 

of 
vid

eo
co

nfe
ren

cin
g (

me
an

 
sco

re 
of 

8.6
 ou

t o
f 1

0).
 T

he
 us

e 
of 

tab
let

s h
ad

 a 
go

od
 fi

t w
ith

 
the

ir 
va

lue
 sy

ste
m 

(E
thi

ca
lity

 
me

an
 sc

ore
 9.

2 o
ut 

of 
10

), w
as 

pe
rce

ive
d a

s a
n e

ffe
cti

ve
 to

ol 
to 

es
tab

lis
h c

om
mu

nic
ati

on
 

wi
th 

the
ir 

lov
ed

 on
es 

(pe
rce

ive
d e

ffe
cti

ve
ne

ss 
me

an
 

sco
re 

of 
7.1

 ou
t o

f 1
0) 

an
d w

as 
be

ne
fic

ial
 (m

ea
n s

co
re 

9.1
 ou

t 
of 

10
). M

or
eo

ve
r, t

he
y 

po
sit

ive
ly 

ev
alu

ate
 th

eir
 

ca
pa

cit
y f

or 
us

ing
 th

e t
ab

let
s 

(se
lf-

eff
ica

cy
 m

ea
n s

co
re 

8.5
 

ou
t o

f 1
0).

 T
he

y p
erc

eiv
ed

 th
at 

the
 us

e o
f v

ide
oc

on
fer

en
cin

g t
o 

co
mm

un
ica

te 
wi

th 
res

ide
nts

, 
req

uir
ed

 lit
tle

 ef
for

t (
bu

rde
n 

me
an

 sc
ore

 2.
3 o

ut 
of 

10
) a

nd
 

wa
s l

ow
 co

st 
(m

ea
n s

co
re 

1.8
 

ou
t o

f 1
0)"

 (p
g6

7)
"O

ve
ral

l, 
ca

reg
ive

rs 
rep

ort
ed

 ve
ry 

po
sit

ive
 fe

eli
ng

s a
bo

ut 
be

ing
 

ab
le 

to 
ke

ep
 th

e 
co

mm
un

ica
tio

n g
oin

g 
co

ns
ide

rin
g t

he
 vi

sit
ing

 
res

tri
cti

on
s i

mp
os

ed
 du

e t
o t

he
 

pa
nd

em
ic"

(p6
7) 
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Th

ese
 

fee
lin

gs
 w

ere
 al

so
 sh

are
d b

y 
ma

ny
 re

sid
en

ts.
... 

the
 

ex
pe

rie
nc

e w
as 

no
t a

lw
ay

s 
ple

asa
nt 

or 
ea

sy
 fo

r e
ve

ryo
ne

. 
So

me
 fa

mi
ly 

me
mb

ers
 fe

lt t
ha

t 
the

 qu
ali

ty 
of 

the
 vi

rtu
al 

co
mm

un
ica

tio
n w

as 
no

t 
op

tim
al 

... 
Ac

co
rdi

ng
 to

 m
os

t 
ca

reg
ive

rs,
 co

mm
un

ica
tin

g v
ia 

tab
let

s c
an

 be
 de

ma
nd

ing
, 

esp
ec

ial
ly 

wh
en

 th
e r
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 pr
ese

rve
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 co

nta
ct 

be
tw

ee
n 

co
gn

itiv
ely

 
im

pa
ire

d l
on

g-
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m 
ca

re 
res

ide
nts

 an
d 

the
ir 

fam
ily

 
ca

reg
ive

rs:
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xe
d-m

eth
od

s 
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htt
ps
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i
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IC
T 

- 
Au

dio
/V

i
de

o 
Te

lep
ho

n
y 

"..
. lo

ng
-

ter
m 

fac
ilit

ies
 

pro
vid

ed
 

res
ide

nts
 

wi
th 

ele
ctr

on
ic 

tab
let

s. 
…

 
As

 fo
r 

fam
ily

 
ca

reg
ive

rs,
 

the
y c

ou
ld 

us
e t

he
 

de
vic

e o
f 

the
ir 

ch
oic

e 
to 

co
nn

ec
t to

 
the

 
me

eti
ng

s. 
" 

(p6
6) 

Co
nn

ec
t f

am
ily

 ca
reg

ive
rs 

wi
th 

LT
C 

res
ide

nts
 

Fa
mi

ly 
an

d 
Ca

reg
ive

rs 
we

re 
co

ns
ult

ed
. 

Sta
ff 

tha
t 

we
re 

inv
olv

ed
 

wi
th 

ass
ist

ing
 

res
ide

nts
 

we
re 

no
t 

"m
an

y c
are

giv
ers

 ha
d u

sed
 

tab
let

s a
nd

 si
mi

lar
 te

ch
no

log
y i

n 
the

ir 
da

ily
 lif

e."
 (p

70
) 

"so
me

 ol
de

r c
are

giv
ers

 w
ere

 
un

fam
ilia

r w
ith

 th
e 

co
mm

un
ica

tio
n s

oft
wa

re 
tha

t w
as 

us
ed

 fo
r v

irt
ua

l 
me

eti
ng

s, 
su

ch
 as

 Z
oo

m 
or 

Te
am

s."
 (p

70
) 

"U
po

n 
res

tri
cti

on
s 

on
 fa

ce
-to

-
fac

e 
me

eti
ng

s, 
vir

tua
l 

me
eti

ng
s 

we
re 

an
 

alt
ern

ati
ve

 
for

 so
me

 
ca

reg
ive

rs 
to 

ma
int

ain
 

co
nta

ct 
wi

th 
the

ir 
lov

ed
 

on
es.

 Fa
ce

-
to-

fac
e 

me
eti

ng
s 

we
re 

pe
rce

ive
d a

s 
mo

re 
hu

ma
ne

 an
d 

mo
re 

ad
ap

ted
 to

 
int

era
ct 

an
d 

tak
e c

are
 of

 
the

 
res

ide
nts

." 
(p6

8)"
Ot

he
r 

ca
reg

ive
rs 

we
lco

me
d 

vir
tua

l 
me

eti
ng

s, 
foc

us
ing

 on
 

the
 ov

era
ll 

go
al,

 w
hic

h 
is 

to 
pre

ser
ve

 
an

d p
rom

ote
 

co
mm

un
ica

ti
on

, th
rou

gh
 

all
 po

ssi
ble

 
me

an
s..

. 
Ho

we
ve

r, 
the

 us
e o

f 
tab

let
s r

ais
ed

 
pri

va
cy

 
iss

ue
s f

or 
so

me
 

pa
rti

cip
an

ts.
 

"T
he

 st
aff

 
su

pp
ort

 
du

rin
g 

vir
tua

l 
me

eti
ng

s 
inc

rea
sed

 
the

 se
ns

e 
of co

mp
ete

n
ce

 an
d 

co
nfi

de
nc

e o
f 

ca
reg

ive
rs 

in 
thi

s 
res

pe
ct.

 
Th

e s
taf

f, 
wh

o o
fte

n 
he

ld 
the

 
tab

let
 fo

r 
the

 
res

ide
nts

 
or su

pe
rvi

se
d t

he
 

op
era

tio
n, 

wo
uld

 
us

ua
lly

 
int

erf
ere

 
to 

gu
ide

 
ca

reg
ive

rs 
to 

us
e t

he
 

so
ftw

are
 

pro
gra

ms
 

an
d/o

r 
sti

mu
lat

e 
res

ide
nts

" 
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Th
e 

co
ns

ist
en

t 
pre

sen
ce

 of
 

the
 st

aff
 

me
mb

ers
 

du
rin

g t
he

 
vid

eo
 ca

lls
 to

 
en

su
re 

a 
pro

pe
r 

fun
cti

on
ing

 
of 

the
 

int
erv

en
tio

n 
wa

s r
ep

ort
ed

 
as un

co
mf

ort
ab

le"
 (p

68
-9)

 
Hu

ng
, L

; M
an

n, 
J; 

Up
ret

i, M
. 

Us
ing

 th
e 

Co
ns

oli
da

ted
 

Fr
am

ew
ork

 fo
r 

Im
ple

me
nta

tio
n 

Re
sea

rch
 

(C
FI

R)
 to

 fo
ste

r 
the

 ad
op

tio
n o

f 
a n

ew
 de

me
nti

a 
ed

uc
ati

on
 ga

me
 

du
rin

g t
he

 
CO

VI
D-

19
 

pa
nd

em
ic.
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e-l
ea

rni
ng

 
ga

me
 

On
lin

e-g
am

e 
ba

sed
 

ed
uc

ati
on

 

De
me

nti
a e

du
ca

tio
n 

"T
he

 e-
lea

rni
ng

 
ga

me
 w

as 
co

de
sig

ne
d 

wi
th 

70
 

int
erd

isc
ipl

i
na

ry 
cli

nic
ian

s 
(nu

rse
s, 

un
it 

cle
rks

, c
are

 
wo

rke
rs,

 
oc

cu
pa

tio
na

l th
era

pis
ts,

 
ph

ys
iot

he
ra

pis
ts,

 
ph

ys
ici

an
s, 

an
d a

 
stu

de
nt 

in 
the

 ga
me

 
de

sig
n 

pro
gra

m 
of 

a l
oc

al 
co

lle
ge

) i
n 

thr
ee

 un
its

 
of 

a l
arg

e 
urb

an
 

ho
sp

ita
l."

 
(p2

) 

"In
 ou

r s
tud

y, 
the

 st
aff

 pl
ay

ed
 th

e 
ga

me
s f

or 
fun

, a
nd

 th
ey

 ta
lke

d 
ab

ou
t th

e g
am

e-p
lay

ing
 

ex
pe

rie
nc

es 
an

d s
ha

red
 st

ori
es 

wi
th 

pe
ers

 in
 th

e h
os

pit
al 

an
d 

LT
C.

" (
p9

)"o
ur

 ga
me

s b
rou

gh
t 

en
joy

me
nt 

of 
lea

rn
ing

 an
d 

su
pp

ort
ed

 re
ten

tio
n o

f 
inf

orm
ati

on
. T

his
 w

as 
ev

ide
nc

ed
 

by
 st

aff
 us

ing
 th

e n
ew

 kn
ow

led
ge

 
in 

hu
dd

les
 an

d c
are

 pl
an

nin
g."

 
(p1

0) 

"S
om

e s
taf

f i
n o

ur 
stu

dy
 ha

d 
low

 di
git

al 
lite

rac
y a

nd
 

ne
ed

ed
 su

pp
ort

 to
 le

arn
 ho

w 
to 

pla
y t

he
 ga

me
s. 

In
 

ad
dit

ion
, n

ot 
all

 st
aff

 ha
ve

 
ac

ce
ss 

to 
tab

let
s a

nd
 

co
mp

ute
rs 

tha
t w

ork
 fo

r t
he

 
ga

me
. P

art
ici

pa
nts

 in
 ou

r 
stu

dy
 al

so
 w

an
ted

 m
ore

 
lea

de
rsh

ip 
su

pp
ort

 to
 en

ab
le 

sta
ff 

to 
ac

ce
ss 

dig
ita

l 
tra

ini
ng

 w
ith

 pr
ote

cte
d 

tim
e."

 (p
10

) 

 
"F

utu
re 

res
ea

rch
 

sh
ou

ld 
als

o 
inv

est
iga

t
e t

he
 

po
ten

tia
l 

of 
on

lin
e 

ga
me

-
ba

sed
 

ed
uc

ati
on

 
in 

rur
al 

are
as 

wh
ere

 
cla

ssr
oo

m 
ed

uc
ati

on
 

ca
n b

e 
co

stl
y a

nd
 

ch
all

en
gin

g."
 (p

10
) 
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Ro
bo

ts 
"so

cia
l r

ob
ot 

PA
RO

, a
nd

 
tel

ep
res

en
ce

 
rob

ot"
 

 
LT

C 
sta

ff 
 

"le
ad

ers
hip

 pa
rti

cip
an

ts 
tol

d u
s 

tha
t th

e c
os

t is
 no

t a
n i

ssu
e a

s 
lon

g a
s t

he
re 

are
 su

ffi
cie

nt 
jus

tif
ica

tio
ns

 in
 te

rm
s o

f r
esi

de
nt 

eff
ec

ts 
an

d b
en

efi
ts.

 A
cc

ord
ing

 to
 

the
 le

ad
ers

hip
 pa

rti
cip

an
ts,

 
res

ide
nts

 ca
n b

e e
nte

rta
ine

d b
y 

the
 so

cia
l r

ob
ot 

an
d t

he
 ro

bo
ts 

ca
n b

e o
bje

cts
 of

 co
nv

ers
ati

on
s 

an
d i

mp
rov

ed
 so

cia
l 

co
nn

ec
ted

ne
ss 

am
on

g r
esi

de
nts

 in
 

the
 L

TC
 un

its
....

Pa
rti

cip
an

ts 
in 

ge
ne

ral
 ag

ree
d t

ha
t r

ob
ots

 ca
n 

off
er 

su
pp

ort
 fo

r s
oc

ial
 

co
nn

ec
tio

n i
n L

TC
....

mo
st 

pa
rti

cip
an

ts 
be

lie
ve

d t
he

 ro
bo

ts 
co

uld
 be

 us
ed

 as
 to

ols
 to

 im
pr

ov
e 

eff
ici

en
cy

" (
p5

) 
"p

art
ici

pa
nts

 ac
ros

s g
rou

ps
 se

e 
the

 be
ne

fit
s o

f h
av

ing
 th

e r
ob

ots
 

to 
all

ow
 sa

fe 
vir

tua
l v

isi
ts,

 
esp

ec
ial

ly 
wh

en
 th

e r
esi

de
nt 

is 
in 

iso
lat

ion
 w

ith
 C

OV
ID

 
inf

ec
tio

n..
..(p

6) 

"S
afe

ty 
ris

k h
as 

be
en

 vi
ew

ed
 

as 
on

e o
f t

he
 m

os
t 

sig
nif

ica
nt 

ris
k c

on
ce

rns
 fo

r 
rob

ot 
us

e i
n L

TC
…

.St
aff

 
als

o b
rou

gh
t u

p t
he

 is
su

e o
f 

ex
tra

 w
ork

 th
at 

is 
req

uir
ed

 to
 

ca
re 

fo
r t

he
 

rob
ots

…
.A

cc
ord

ing
 to

 th
e 

pa
rti

cip
an

ts,
 pr

iva
cy

 is
 

an
oth

er 
ma

jor
 ri

sk
 re

lev
an

t 
to 

bo
th 

sta
ff 

an
d r

esi
de

nts
." 

(p4
)  

"T
he

 in
fra

str
uc

tur
e f

or 
the

 
LT

C 
ho

me
 is

 al
so

 vi
tal

ly 
im

po
rta

nt;
 fo

r e
xa

mp
le,

 th
e 

W
i-F

i s
ys

tem
 ne

ed
s t

o 
pro

vid
e c

on
sis

ten
t h

igh
-

sp
ee

d s
erv

ice
. M

an
y s

taf
f 

me
mb

ers
 co

mp
lai

ne
d t

ha
t 

the
y d

o n
ot 

ha
ve

 st
ron

g 
int

ern
et 

co
nn

ec
tio

n i
n e

ve
ry 

res
ide

nt’
s r

oo
m.

...m
an

y a
lso

 
vo

ice
d t

he
ir 

co
nc

ern
s a

bo
ut 

rob
ots

 re
pla

cin
g h

um
an

 
ca

re.
 O

ne
 pa

rti
cip

an
t a

rgu
ed

 
tha

t th
e s

oc
ial

 ro
bo

t P
AR

O 
ca

n b
e l

eft
 w

ith
 th

e r
esi

de
nt 

wh
en

 st
aff

 do
 no

t h
av

e t
im

e 
to 

sp
en

d w
ith

 th
e r

esi
de

nts
:" 

(p5
) 

W
ho

le 
art

icl
e 

dis
cu

sse
s 

eth
ica

l 
co

ns
ide

rat
io

ns
. 

 

Ku
ep

fer
, J

. 
Su

pp
ort

ing
 

Sp
iri

ts 
in 

Ch
an

gin
g 

Ci
rcu

ms
tan

ce
s: 

Pa
nd

em
ic 

Le
sso

ns
 fo

r 
Lo

ng
-T

erm
 

Ca
re 

an
d 

Re
tir

em
en

t 
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s 

htt
ps
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IC
T 

- 
Int

ern
et 

Yo
utu

be
, 

zo
om

, 
Ro

ge
rs 

TV
 

ac
ce

ss 

Vi
rtu

al 
wo

rsh
ip 

ser
vic

es 
... 

on
 

Sm
art

 T
Vs

...o
n t

ab
let

s, 
co

mp
ute

rs 
or 

ev
en

 sm
art

ph
on

es.
 (p

4) 
Zo

om
 

wa
s a

lso
 us

ed
 to

 ho
st 

vir
tua

l 
so

cia
l a

cti
vit

ies
 

Sp
iri

tua
l 

Ca
re 

Ad
vis

ors
 

Ab
le 

to 
pro

vid
e v

irt
ua

l s
erv

ice
s 

an
d a

cti
vit

ies
 vi

rtu
all

y. 
"H

om
es 

als
o l

ea
rn

ed
 th

at 
the

y c
ou

ld 
de

liv
er 

sp
iri

tua
l c

are
 re

lig
iou

s 
pra

cti
ce

s i
n r

esi
de

nts
’ o

wn
 

roo
ms

, in
 th

eir
 ow

n l
an

gu
ag

es,
 

ev
en

 co
nn

ec
tin

g t
he

m 
to 

the
ir 

ow
n c

hu
rch

 co
mm

un
ity

 on
lin

e."
 

(p1
0) 

"T
he

y f
ou

nd
 it 

esp
ec

ial
ly 

ch
all

en
gin

g t
o m

ee
t n

ee
ds

 
for

 to
uc

h, 
co

mm
un

ity
, 

me
nta

l h
ea

lth
 ca

re,
 an

d 
pro

ce
ssi

ng
 gr

ief
." 

(p1
1)
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R;
 

So
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lof
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M
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M
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h, 
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J; 
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; 

Fe
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S; 

M
os
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 Sh
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g-

Te
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IC
T 

- 
Au

dio
/V

i
de

o 
Te

lep
ho

n
y 

Zo
om

 
vir

tua
l 

co
nfe

ren
cin

g 
pla

tfo
rm

 

Tr
ain

ing
 w

ork
sh

op
s 

"A
ll 

pa
rti

cip
an

ts 
we

re 
int

erp
rof

ess
i

on
al 

HC
Ps

 
wo

rki
ng

 in
 

LT
C 

or 
red

ep
loy

ed
 

to 
wo

rk
 in

 
LT

C 
an

d 
ha

d t
he

 
ba

sic
 

tec
hn

olo
gy

 
req

uir
em

en
t

s t
o j

oin
 th

e 
liv

e w
ee

kly
 

ses
sio

ns
." 

(p2
39

) 

"E
CH

O 
CO

E-
LT

C:
 C

OV
ID

-19
 is

 
an

 ex
am

ple
 of

 an
 in

ter
ve

nti
on

 
tha

t f
ac

ilit
ate

s t
he

 ra
pid

 up
tak

e 
an

d s
ha

rin
g o

f L
TC

-sp
ec

ifi
c 

cli
nic

al 
pra

cti
ce

 ev
ide

nc
e w

ith
 

HC
Ps

 w
ho

 ar
e a

ble
 to

 en
ac

t 
ch

an
ge

s i
n p

rac
tic

e. 
Th

ese
 E

CH
O 

ses
sio

ns
 hi

gh
lig

hte
d H

CP
 ne

ed
s 

as 
CO

VI
D-

19
 re

lat
ed

 pr
oto

co
ls 

an
d s

ys
tem

 pr
ac

tic
es 

ch
an

ge
d 

da
ily

, fu
rth

er 
am

pli
fyi

ng
 th

e n
ee

d 
for

 ju
st-

in-
tim

e k
no

wl
ed

ge
 

sh
ari

ng
....

 A
s r

ep
ort

ed
 by

 
pa

rti
cip

an
ts,

 fe
eli

ng
s o

f i
nc

rea
sed

 
co

nn
ec

ted
ne

ss 
thr

ou
gh

 he
ari

ng
 

the
 sh

are
d e

xp
eri

en
ce

s o
f o

the
rs 

wo
rki

ng
 in

 L
TC

 du
rin

g t
he

 
CO

VI
D-

19
 pa

nd
em

ic 
we

re 
ins

igh
tfu

l a
nd

 af
fir

mi
ng

. ..
. 

Ad
dit

ion
all

y, 
pa

rti
cip

an
ts 

rep
ort

ed
 an

 in
cre

ase
d s

en
se 

of 
we

ll-
be

ing
 af

ter
 im

ple
me

nti
ng

 
we

lln
ess

 an
d b

urn
ou

t 
ma

na
ge

me
nt 

str
ate

gie
s l

ea
rne

d."
 

(p2
43

) 
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 m
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se 
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n
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l 
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d 
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mp
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n

al 
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de
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g 
we

re 
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va

lid
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 th
e 
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e 
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rfo
rm
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Appendix E: Questions Related to Technology Use in the Primary Study Questionnaire 

How did COVID-19 affect you and your ability to do your job? 
a. Did COVID-19 change the way you feel about your job? 
b. What role did technology play in your ability to do your job during COVID-19? 

 
Tell me about the supports were in place to help you? 

a. Were there any gaps in the support that were made available? 
b. Were there any grief supports made available? If so what were they and were they 

helpful? 
c. Can you describe the role of technology in providing supports to you during COVID-

19? 
 
How did the way you use technology to communicate with people change during COVID-
19? 

a. What aspects did you find were positive or negative? 
b. How did these changes affect the way you perform your regular role? 
c. Many people report the increased use of videoconferencing like Skype, Teams, 

Zoom, WebEx since the beginning of the COVID-19 pandemic. What was your 
experience? 

 


