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Abstract

The growing homebound population may particularly benefit from video telehealth. However, 

some patients do not have the ability or resources to successfully use this modality. This report 

presents the experience of a large urban home-based primary care program disseminating cellular-

enabled tablets with basic instruction to a subset of its patients who would not otherwise have 

had the ability to engage in video telehealth. Program goals included: increasing the number of 

patients able to engage in video encounters and leveraging technology to help achieve greater 

equity. While 123 homebound patients received devices for telehealth, only one-third successfully 

utilized them. We identified multiple barriers to telehealth utilization beyond physical access to a 

device, including a lack of skill. Efforts to increase video encounters among patient groups who 

are less experienced with technology cannot simply rely on device provision or basic instruction 

but must include reinforced learning strategies combined with ongoing technical assistance.

The 2019 (COVID-19) pandemic resulted in a massive shift to utilizing video telehealth. 

Research has shown that video telehealth is feasible and acceptable in delivering care to 

older adults (Abrashkin et al., 2020; Batsis et al., 2019; Hawley et al., 2020; Kalicki et al., 

2021). However, some patients do not have the ability or resources to use video telehealth. 

For other patients, although these technologies are available and feasible, video telehealth 

services may be difficult to utilize. In addition to higher rates of chronic illness and cognitive 

impairment, which can limit use of technology, older adults may in particular face higher 

barriers to telehealth use given changes in vision, hearing, and manual dexterity, which may 

hinder the use of video telehealth services, (Berry & Steinman, 2004) and limited computer 

skills and inexperience with technology in general. Approximately 13 million older adults 

in the United States may have difficulty utilizing video telehealth services and a significant 

proportion of this group lack basic resources (Lam et al., 2020; Stringer, 2019). Taken 

together, a significant digital inequity exists for the older population.
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One group that may particularly benefit from the use of video telehealth encounters 

is the growing homebound population. Every year in the United States, more older 

adults become homebound than enter nursing homes (Ornstein et al., 2020). Homebound 

patients experience disability, cognitive impairment, and increased rates of hospitalization 

(Schuchman et al., 2018). While home-based primary care providers serve private residences 

and assisted living facilities, the need for in-home care often surpasses availability, resulting 

in many homebound adults with limited access to health care. Prior research has indicated 

that there are advantages of video telehealth visits among the homebound population 

including quickly triaging patient needs, easily collecting patient information, and increasing 

the capacity for scheduling (Franzosa et al., 2021; Jacobs et al., 2019). Additionally, patients 

report that video telehealth visits save time and money (Jacobs et al., 2020). However, digital 

inequity may be exacerbated in this population given their medial complexity combined with 

the more general challenges older adults face.

The present study examines the video telehealth device dissemination experience of the 

Mount Sinai Visiting Doctors (MSVD), a large urban home-based primary care program 

in New York City. For over 25 years, MSVD has provided care to homebound adults. 

Utilizing an interdisciplinary team comprised of physicians, social workers, nurses, and 

nurse practitioners, MSVD provides care with the goal of improving the quality of life 

for homebound patients and their caregivers. MSVD provided cellular-enabled tablets and 

basic instruction to a subset of its patients who would not otherwise have had the ability to 

engage in a video telehealth encounter with the goals of increasing the number of patients 

engaging in video encounters and of leveraging technology to help achieve greater equity in 

access and use of telehealth. Our hypothesis was that providing technology to patients who 

otherwise did not have access to it would lead to an increase in video telehealth encounters. 

This paper reports on our experience in disseminating the tablets and their usage.

Methods

Setting

MSVD presently serves a population of 1406 homebound older adults with multiple 

comorbidities in Manhattan using physician and nurse practitioner-led primary care services 

in the home with nurse and social work support. During the first NYC COVID-19 surge in 

the spring of 2020, MSVD transitioned almost exclusively to remote care provision, with 

few urgent in-person care encounters occurring from March through May 2020. Following 

May 2020, in-person encounters resumed but were limited to ensure patient safety.

Patient Selection and Video Telehealth Device Distribution and Assistance

As reported previously (Kalicki et al., 2021), MSVD physicians completed an 11-item 

questionnaire to assess which homebound patients who were enrolled in the MSVD program 

would be a good fit for a cellular-enabled video telehealth device. In brief, physicians were 

asked who could benefit from receiving a device as well as barriers to access including 

internet connectivity and ability to pay for data plans. Questions aimed to identify which 

patients 1) did not have access to another device that could be used for video encounters, 

and 2) had sufficient comfort with technology or caregiver support to operate the tablet. 
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After the completion of the initial questionnaire, physicians could continue to recommend 

patients who were identified to benefit from receipt of a device on an ongoing basis to 

program coordinators if they met the aforementioned criteria. Telehealth devices were 

purchased under a grant from the Federal Communications Commission and included a 

cellular-enabled (at no cost to the patient) tablet with a HIPAA-compliant telemedicine 

application (that was not integrated with the electronic medical record), blood pressure cuff 

and pulse oximeter that could connect to the tablet wirelessly. Tablets did not include other 

functionality such as internet browsing. Following the identification of patients eligible to 

receive a device, program coordinators called the patient or caregiver, as appropriate, to 

gauge interest and schedule device drop off. The recipient was provided with instructions 

(in English or in Spanish), either in person or later by phone, on how to operate the 

device, turn the device on and off, navigate to the telemedicine application, and answer a 

telehealth call. If a device was to be returned by the patient, program coordinators asked 

participants the reason for return of the device. These patients were also asked if they 

would participate in future focus groups to identify barriers to use of the device and provide 

feedback as how to improve the program. Program coordinators were available as needed via 

telephone to assist patients with the device after the initial instruction. This study received an 

exempt determination from the Mount Sinai Program for the Protection of Human Subjects 

(IRB-21-00157).

Sample

A total of 1406 patients were active in MSVD from November 1, 2020 to October 31, 

2021. From this census, MSVD physician providers identified 137 patients via REDCap 

questionnaire and direct recommendation to supply with a video telehealth device (Kalicki 

et al., 2021). Eligible participants did not have access to another telehealth device, reported 

feeling comfortable with technology to operate the device, or indicated they had a support 

person (i.e., caregiver, family member, health aide) to assist them. Remaining patients 

either owned a telehealth device or were deemed to be incapable of conducting a video 

encounter, did not have someone to assist them, or that they would not likely engage in a 

video encounter even if provided a video telehealth device. Video telehealth devices were 

distributed beginning in November 2020.

Data Collection

Demographics (age, sex, race, primary language, Medicaid status, public housing status, and 

dementia status), health services usage, and tablet distribution data were collected for the 

purpose of program operations and released as a limited dataset (only including data for 

the aforementioned period) for descriptive analysis. Missing values were removed from the 

denominators of percentages calculated. Demographic and health services usage data were 

determined by the electronic medical record (encounters billed by providers), telehealth 

usage was determined via the usage logs of the telehealth device, and tablet distribution data 

were tracked by a project coordinator.

Data Analysis—All data were deidentified and descriptive analyses were conducted for 

those who were deemed to benefit from the device, accepted the device, refused the device, 

used the device, and did not use the device. To determine whether demographic variables 
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(age, gender, race, primary language, Medicaid status, dementia status, public housing 

status) were associated with the acceptance of and use of the telehealth video device, we 

used chi-square and t-tests (where applicable).

Results

As seen in Table 1, on average, patients (n=137) who were deemed to benefit from the 

device were 80.8 years old (SD 13.5), predominantly female (87%), nonwhite (62%), 

English speaking (86%), and on Medicaid (51%). Twenty-six percent of patients had a 

diagnosis of dementia and 24% lived in public housing. Of these 137 patients, most (123, 

90%) accepted the device. When comparing those that accepted the device to those that 

refused the device, refusers were on average older than acceptors [86.6 years old (SD 9.4) 

vs 78 years old (SD 13.9), p<.05]. The proportion of participants who accepted the video 

telehealth device did not significantly differ by sex, race, primary language, Medicaid status, 

public housing status, and dementia status (Table 1). Reasons for device refusal included, 

not useful, prefers other application options, prefers in person visits, and not comfortable 
with new technology. As shown in Figure 1, the predominant mode of communication for 

billed telehealth encounters between physicians across all MSVD homebound patients was 

via telephone, while the least used mode of communication was video telehealth device 

visits. Other video visits consisted of telehealth encounters between physicians and MSVD 

patients utilizing some other device such as a patient or caregivers cell phone. Patients 

returned their device to the practice in 22% of cases.

As seen in Table 2, of the 123 patients who accepted the device, 48 (39%) participants 

actively used the device at least one time. The proportion of participants who reported using 

the video telehealth device did not significantly differ by age, sex, race, primary language, 

Medicaid status, and public housing status (Table 2). However, we found a statistically 

significant difference between the proportion of patients with dementia among device users 

and non-users with users more likely to have dementia than non-users (χ2 (1, N = 123) = 

7.1, p < .01).

Discussion

The COVID-19 pandemic quickly highlighted the need to incorporate telemedicine as a tool 

in home-based healthcare. The need to provide video telehealth care coupled with the rapid 

changes of the pandemic meant that government funding was made available to provide 

care to vulnerable populations. The present study examined an innovative program providing 

remote video telehealth devices to a homebound population following the receipt of federal 

grant support. Overall, MSVD was able to disseminate devices to 123 patients who were 

deemed to benefit from receiving a video telehealth device. However, the devices were used 

by less than half of the patients who received them, and almost a third of those non-users 

returned them, indicating several important implications for telehealth implementation in the 

homebound population.

First, research has indicated that barriers to video telehealth extend beyond physical access 

to a device, and can include cognitive and sensory limitations, lack of video telehealth 
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training, and patient concerns of privacy (Abrashkin et al., 2020; Franzosa et al., 2021; 

Zhai, 2021; Zulman et al., 2019). These findings seem to accord with MSVD’s telehealth 

tablet initiative. Despite patients being provided with cellular-enabled devices and offered 

instructions on their use, devices were not used by many of them, and in some cases 

returned. Patients chose to communicate via a method that they already knew, demonstrating 

the importance for a patient to understand the utility of learning something new if we expect 

them to adopt new health behaviors. This may also account for the subset of refusers who 

were found to be older than those who accepted the device. Consistent with prior research, if 

a patient does not perceive the usefulness and advantage over not using technology, they are 

less likely to use it (Gell et al., 2015; Nägle & Schmidt, 2012).

Second, it became clear that educating patients on how to use the device was important 

but needs tailoring to the population. While prior research has indicated there has been an 

increase in the use of video-based telehealth services in homebound older adults in general, 

there is still room for innovative, patient-centered strategies to help support patients who are 

unable to engage in video telehealth services, especially those without a caregiver available 

to assist them in the visit (Kalicki et al., 2021). Within homebound populations, declines 

in cognitive functioning may make technology use difficult. However, while patients noted 

their discomfort upon returning the device, patients rarely requested assistance, consistent 

with prior research (Huber & Watson, 2014). It is possible that isolation exacerbated due 

to COVID-19 made it difficult to ask for assistance, as research shows that older adults are 

more likely to ask for help from peers in their environment (Hunsaker et al., 2019; Marston 

et al., 2019). It is also possible that patients were only comfortable asking for assistance 

from someone with whom they already felt close (i.e., a support person).

Results also indicated that users and non-users of the video telehealth device differed by 

dementia status, in that users were diagnosed with dementia more often than non-users. As 

patients with dementia increasingly depend on the help of a caregiver and/or health aide, 

this support may have translated in increased use of the device. While patients without 

dementia may have had a support person, they may not have played as an active role as 

with a patient with dementia, which could explain decreased use of the device. Consistent 

with prior research, this suggests that devices may be useful for caregivers to help support 

patients as well as for patients to directly engage with healthcare providers (Wardlow 

et al., 2022). One method to increase video telehealth device usage may be utilizing a 

telehealth reinforced learning program. This includes repetition learning, which has been 

shown to increase and enhance memory performance long term in older adults (Kilb & 

Naveh-Benjamin, 2011) by way of fortifying chemical interactions between neurons in the 

brain (Grill-Spector et al., 2006). This could involve several telehealth instructional sessions 

following the initial presentation or instructional guidance on of the video telehealth device 

to repeat and reinforce information and to ensure competence and understanding (Rebok 

et al., 2007). Tangible forms of instructional support, such as a user manual or guide, 

regardless of how simple or easy-to-use a system may be, should be provided (Czaja, 

2017). Increasing the amount and variety of support provided to older adults in the early 

stages of learning something new can be helpful to reinforce learned material. Research 

also indicates that older adults report more positive than negative attitudes surrounding 
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technology, contradicting stereotypes that older adults are unwilling to utilize technology 

(Mitzner et al., 2010); with the right support, they may welcome learning new skills.

Finally, the devices that MSVD provided only had functionality for performing video 

encounters with MSVD and for recording vital signs from the blood pressure cuff and pulse 

oximeter. Patients could not use the device to do things like access the internet, play games, 

use email, etc. Consequently, patients may not have had the chance to become more familiar 

with the device, because they used it so infrequently. Increasing interest or activating delight 

(Tsai et al., 2017) may have benefits in telehealth engagement.

Limitations

There were several potential limitations to the present research. First, when considering 

limited use of video telehealth devices, we did not assess provider related attitudes toward 

or comfort with the video telehealth device (e.g., lack of technological savvy). Moreover, 

during the pandemic, insurance companies included telephone calls as a telehealth service 

which afforded providers an easy option to contact patients over utilizing the telehealth 

device. Additionally, factors such as lack of integration of the device with the electronic 

health record may have impeded ease of use. Secondly, while only those who returned the 

devices were asked about barriers to device use, we did not conduct an in-depth survey of 

all patients and caregivers to understand the reasoning behind limited use of video telehealth 

devices, which can be an important direction for future work. Finally, the results presented 

are from a singular homebound primary care program in New York City, and while diverse, 

results may not be generalizable to homebound populations in other states or more rural 

locations.

Conclusions

In conclusion, video telehealth devices provided to selected patients within a home-based 

primary care practice during the COVID-19 pandemic were not utilized by the majority 

of recipients and did not lead to a significant increase in completed video telehealth 

encounters. This demonstrates that barriers to use of telemedicine devices go beyond not 

having access to them. Methods to increase older adult engagement with new technology 

must be considered, including the potential use of a reinforced learning program to 

increase repetition of newly learned information, and supporting multi-use opportunities 

with devices. Device use for caregiver needs may also enhance interest in and use of the 

device. Future research will need to be conducted to determine if the utilization of such a 

program would increase telemedicine device use in this population.
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What this paper adds

• Description of a home-based primary care program’s experience with 

providing cellular-enabled tablets to a homebound population.

• Further delineation of the multiple barriers to telehealth use beyond access to 

telehealth devices.

• Suggestions for reinforced learning strategies to improve video telehealth 

visits.
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Applications of study findings

• While the COVID-19 pandemic has highlighted the value incorporating 

telehealth as a tool in home-based healthcare, but this study indicates that 

simply providing devices with limited instruction is inadequate.

• Study findings provide key directions for future telehealth device 

dissemination, specifically to consider how to provide ongoing education to 

patients on telehealth device utilization.

• Efforts to increase video encounters among patient groups must include 

explicit reinforced learning strategies as part of education and training.
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Figure 1: 
Telemedicine Visits by Type Across Participants Who Accepted the Device
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Table 1:

Demographics of patients deemed eligible for a telemedicine device, those who accepted the device and those 

who refused the device

Variable Deemed eligible (137) Accepted device (123) Refused device (14) Test of independence Acceptance vs 
Refusal (N=137)

Age, mean (sd) 80.8 (13.5) 78 (13.9) 86.6 (9.4) t=2.16, p=0.03

Female, n (%) 119 (87%) 103 (84%) 13 (93%) χ2=1, p=0.4

Race, n (%) χ2=2.9, p=0.6

 White 42 (31%) 33 (27%) 5 (36%)

 African American 35 (26%) 39 (32%) 3 (21%)

 Hispanic 20 (15%) 23 (19%) 1 (7%)

 Other 24 (18%) 21 (17%) 2 (14%)

 Unknown 4 (3%) 3 (2%) 1 (7%)

Language, n (%) χ2=1.8, p=.2

 English 118 (86%) 106 (86%) 13 (93%)

 Spanish 14 (10%) 15 (12%) 0 (0%)

Medicaid, n (%) 70 (51%) 69 (56%) 4 (29%) χ2=3.3, p=0.1

Public Housing, n (%) 33 (24%) 30 (24%) 1 (7%) χ2=1.7, p=0.2

Dementia, n (%) 36 (26%) 30 (24%) 3 (21%) χ2=.01, p=0.9

To assess group differences by demographics, chi-square analyses (gender, race, language, Medicaid status, public housing status, and dementia 
status) and a t-test (age) were performed between those who accepted and refused the video telehealth device.
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Table 2:

Demographics of patients who accepted the device by use

Variable Accepted, used device (48) Accepted, did not use device (75) Test of independence (N=123)

Age, mean (sd) 76.3 (15.1) 79.2 (13.1) t=1.1, p=0.3

Female, n (%) 39 (81%) 64 (86%) χ2=.4, p=0.6

Race, n (%) χ2=5.5, p=0.2

 White 9 (19%) 24 (32%)

 African American 20 (42%) 19 (25%)

 Hispanic 8 (17%) 15 (20%)

 Other 8 (17%) 13 (17%)

 Unknown 2 (4%) 1 (1%)

Language, n (%) χ2=1.1, P=.3

 English 43 (90%) 63 (84%)

 Spanish 4 (8%) 11 (15%)

Medicaid, n (%) 29 (60%) 40 (56%) χ2=0.7, p=0.4

Public Housing, n (%) 10 (38%) 20 (28%) χ2=.6, p=0.4

Dementia, n (%) 18 (38%) 12 (16%) χ2=7.1, p=0.01

To assess group differences by demographics, chi-square analyses (gender, race, language, Medicaid status, public housing status, and dementia 
status) and a t-test (age) were performed.
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