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ABSTRACT

Background: Societal needs highlighted by the ongoing COVID-19 pandemic have resulted in rapid tele-
health development and implementation. The broadening of guidelines for practice by regulatory bodies have
allowed providers to employ video-capable devices in the virtual delivery of services to physical- and mental-
health clients located across a broad range of settings.

Aim of the study: This study examined use of synchronous, video-based, virtual healthcare before and dur-
ing the COVID-19 pandemic. This included a comparison of: access for physical and mental health needs;
differential assessment of service provision by professionals; consumer satisfaction; and, anticipated future
use of virtual healthcare.

Material and methods: An online survey link was sent to three participant groups: college-aged students,
adults, and retirement-aged persons. A total of 685 participants, varying in age, gender, ethnicity, and experi-
ence using tele-healthcare provided usable data for this study.

Results: Half of participants (49.2%; n=337) used virtual healthcare; more people used it during the pan-
demic (87.2%; n=294) than before (26.4%; n=89). Physical services (86.8%; n=291; primarily physicians) were
more common than mental health services (25.6%; n=86; primarily counselors). Access was most common
through laptop computers (60.7%; n=204). Participants were satisfied with virtual healthcare experiences
(Mdn=5). Almost all participants (94.2%; n=645) believed that virtual healthcare would continue after the
pandemic, but only two-thirds (61.3%; n=420) reported they would use virtual healthcare if available in the
future. Both previous experience with (p<0.001) and satisfaction with (p<0.001) virtual healthcare positively
predicted anticipated future use.

Conclusions: Tele-healthcare has experienced significant growth in the COVID-19 era. Emergency policy
changes have resulted in services being developed and offered in the medical and mental health realms in
conjunction with ongoing empirical evaluations of what does and does not work.
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BACKGROUND than that of just a couple years ago. Safety needs
produced and highlighted by the ongoing COVID-19

When someone thinks of tele-health today, it is pandemic have resulted in rapid tele-health devel-
likely that their conceptualization is much different opment and implementation [1]. Supported by U.S.
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federal emergency measures approved to assure con-
tinuity of healthcare [2], regulatory agencies and in-
surers have over the past year pushed toward broader
definitions for scope of practice, reimbursement, and
licensure [3,4]. Tele-techniques are now being used
in most if not all areas of patient- and client-based
healthcare service provision [5].

A flood of research on viability of health-service
tele-practices has recently filled the pages of science
journals, providing empirical insight into what works
and what is probably still best handled in traditional
face-to-face interactions. Tele-healthcare research
has been available in the literature since the 1970s,
but very few early reports constituted data-driven
studies. Most articles appeared as commentaries
and editorials, with anecdotal descriptions of tel-
ephone service delivery presented side-by-side with
discussions of proof of concept and barriers to cross
for tele-health to develop to implementation stand-
ards [6,7]. Areview of the available research through
the latter part of the twentieth century shows little
movement by medical professionals toward develop-
ing and adopting tele-practices: research to support
the viability of tele-care had not been undertaken
for many areas of practice, and most physicians were
not convinced that significant alterations of tradi-
tional face-to-face interactions in brick and mortar
establishments were warranted [8]. This all began
to change through the early 2000s, however, with
the pairing of enhanced broadband access and the
ubiquitous distribution of video-capable communi-
cation devices. Just as smartphone usage and video
chats were becoming routinized parts of our lives,
virtual capabilities increasingly reached into the
healthcare realm to expand the range of service de-
livery options for healthcare providers. A literature
search of a leading biomedical database — Pubmed.
gov — shows an increasing availability of tele-health-
care research during this period, with 300+ articles
published in 1995, 800+ in 2005, 2,500+ in 2015,
and 3,800+ in 2019. A further big acceleration was
seen in 2020, with the advent of COVID-19 and
increased needs to quarantine and social distance,
when close to 7,000 empirical studies examining
tele-healthcare practices appeared in the medical
and life sciences literature. This evidence of shifting
priorities produced by the eminent challenges of the
pandemic - from ‘Does this work?’ to ‘Let’s see how
we can make this work. — has continued into 2021,
with tele-health citations on pace to exceed those
of 2020.

This rapid expansion of virtual care is a product
of three ongoing trends in patient-centered health-
care [1,9]. The first recognizes that tele-health offers
convenience and the possibility of reduced costs for
both providers and consumers [10]. Discussions of
barriers for tele-health implementation prior to the

advent of COVID-19 focused largely on service pro-
vider concerns [11,12,13]. Consumers, in turn, were
limited by what healthcare professionals offered and
made available in their geographic areas, but were
nonetheless focused on cost and access; these barri-
ers are arguably now less prohibitive given the wide
implementation and availability of tele-care result-
ing from the pandemic. For a working parent, the
advantages of lower costs for transportation and
childcare, less time away from work for scheduled
healthcare visits, flexibility for scheduling with tight
time constraints, and less exposure to contagion
have all made virtual appointments preferable and
convenient [14]. The second trend promoting virtual
care is the ongoing shift in healthcare from treat-
ment of acute conditions to management of chronic
ailments, which often involve close consultations
and monitoring through follow-up care after initial
diagnoses and treatments [9]. This is particularly rel-
evant in long-term care for older adults [15,16], and
especially important for those who are homebound
[17], but has also figured prominently in chronic
treatments for disease conditions defined as leading
causes of disability and death [18,19,20,21]. Virtual
treatments of chronic conditions have also become
critically important in mental health care, which has
now been convincingly demonstrated through em-
pirical research to be associated with medical health-
care outcomes [22]. The third trend in healthcare
promoting use of virtual technologies can be found
in its potential reach into rural areas, where there are
few physicians and often no mental health providers
[22,23]. This expansion of services into underserved
areas using the tools of tele-healthcare has long been
considered desirable, but the slow adoption of tele-
care prior to the pandemic left this goal largely un-
realized [24,25]. There had been some development
of tele-mental services prior to the pandemic, par-
ticularly among psychologists and behavioral health
providers, and especially in rural areas and among
young adults and persons with restricted access to
counseling provided by mental health practitioners
[26]. This overall pre-covid movement toward broad-
er provision of virtual mental health treatments
was slow but nonetheless outpaced tele-service de-
velopment by physicians [22]. The rapid increases
in development now ongoing for both telemedicine
and tele-mental healthcare did not really begin on a
wide scale until the early months of the pandemic
[1,27]. Research reports demonstrating efficacy and
guidelines for medical care across practice settings
[28,29] and similarities of mental health treatments
received in clinics, in homes, and in person [30] have
helped in this regard, and suggest that a continua-
tion of tele-services beyond the pandemic may yet
reach into remote areas to impact disparities in ur-
ban and remote healthcare services [26].
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It now appears that, just as COVID-19 has pre-
sented healthcare challenges that are unprecedented,
a true transformation of the tele-healthcare land-
scape in the U.S. is occurring. Indeed, editorials and
commentaries now speak of the rapidly changing
tele-health landscape, and how further growth of
tele-health is expected to continue well into the fu-
ture [1,31]. The question arises for whether the devel-
opment of tele-healthcare prior to the pandemic had
reached the critical mass necessary for widespread
innovation diffusion or whether the safety-driven
needs of the pandemic affected the prioritization
and rapid development and dissemination of virtual
healthcare information and opportunities [32]. Per-
haps the pandemic has forced the issue: In an effort
to maintain support for healthcare needs of vulner-
able persons during a time of societal crisis, providers
quickly adapted their practices to develop and scale-
up tele-healthcare options [33,34]; consumers, in
turn, with tele-healthcare options increasingly avail-
able, were made aware of and used virtual services
and have now developed expectations for what they
will and will not consider when seeking healthcare as
time moves forward [35]. In any case, evidence spe-
cifically addressing this question will help determine
what the tele-healthcare market for services will look
like following the pandemic.

AIM OF THE STUDY

The aim of the current study was to examine syn-
chronous, video-based, virtual healthcare access and
use before and during the COVID-19 pandemic. This
included a comparison of virtual access for physical
and mental health needs, differential assessment of
service provision by healthcare professionals, con-
sumer satisfaction with virtual healthcare experienc-
es, and anticipated future use of virtual healthcare by
consumers following the pandemic.

MATERIAL AND METHODS
Participants

A total of 685 participants, varying in age, gen-
der, ethnicity, and experience using tele-healthcare
provided usable data for this study. All research par-
ticipants were 18 years of age or older and accessed
using a convenience sampling method. A summary
of descriptive data for participants is shown in
Table 1.

Invitations for voluntary and anonymous par-
ticipation in the study, consisting of a brief descrip-
tion of tele-healthcare and a link to an online survey
specifically designed to assess experience with tele-

healthcare service(s), were made available to persons
associated with Coastal Carolina University (CCU),
a medium-sized, general comprehensive educational
institution located on the Atlantic coast of South
Carolina. Three types of persons were purposefully
recruited through email send-outs: faculty and staff
of CCU, selected from the university directory based
on personal acquaintance with the researchers; uni-
versity students, recruited initially through classes
and mailing lists for majors and minors of the psy-
chology department; and, members of the Osher
Lifelong Learning Institute (OLLI), an organization
administered through the CCU provost’s office offer-
ing a wide-variety of on- and off-campus educational
experiences for persons 55 and older. No incentives to
participate were offered by the researchers, although
it is possible that students of university classes were
offered an incentive as extra-credit for a class assign-
ment by a professor promoting the study. All invita-
tions included an encouragement for participants to
forward the survey link to additional parties, includ-
ing family and friends who might have an interest
in tele-healthcare. Feedback received via email from

Table 1. Demographic characteristics of the sample

Demographic Categories n %
Age College-Aged (18-25) 143 20.9
(years)
Adult (26-59) 206 30.1
Young-Old (60-74) 219 32.0
0O1d-01d (75+) 85 12.4
Did not identify 32 4.7
Gender Man / Male / Masculine 219 32.0
Identity
Woman / Female / Feminine 454 66.3
Gender Nonbinary 3 0.4
Did not identify 9 1.3
Ethnicity | Asian American or Asian 19 2.8
Black or African American 41 6.0
Hls.p.amc, Latinx, or Spanish 9 13
Origin
Middle Eastern, North Afri-
. 1 0.1
can, or Mediterranean
Native American or Native 3 04
North American ’
Native Hawaiian or Other 0 0.0
Pacific Islander ’
White, European American, or 580 847
Other European
Two or more ethnic identities 20 2.9
Did not identify 12 1.8

The mean age of participants was 51.92+21.12, ranging from 18 to 94.

Note: Ethnicity is not proportionally distributed across age categories.
Caucasian participants have a wide distribution with a small majority
in the Young-Old category, whereas non-Caucasian participants are
predominantly college-aged.

Medical Science Pulse 2021 (15) 4



WILLIAM E. HILLS ET AL.

participants to the researchers indicated that further
respondent-initiated provision of the link for on-
campus and off-campus recruitment did occur; the
extent of this distribution is unknown. Numerous
unsolicited emails were received from participants
expressing general excitement and providing elabo-
rate descriptions of virtual tele-healthcare experi-
ences, leading the study authors to conclude that the
research was timely and important in the era of the
ongoing COVID-19 pandemic.

Data source/measurement

The survey instrument was designed and made
available to participants through a dedicated link
embedded in the invitation. Using a yes/no forced
choice format, the first question asked respondents
whether they had a virtual, video-based interaction
with a healthcare professional before and/or during
the pandemic. A ‘yes’ response to the first question
produced additional questions for when the interac-
tion occurred, before and/or during the pandemic;
the type of issue(s) and provider(s) involved; the
type of internet-based device(s) used for the virtual
communication; and, a rating of satisfaction for the
tele-healthcare service interaction. Satisfaction was
evaluated using a 6-point Likert scale (from 1=very
dissatisfied to 6=very satisfied). Participants were
asked two additional questions: their belief for
whether virtual healthcare services would be avail-
able following the pandemic, and whether they
would seek and use virtual services to meet future
healthcare needs. In conclusion, participants were
asked to provide demographic data for age, gender
identity, and ethnicity. An answer to the first ques-
tion of ‘no’ bypassed the provider interaction ques-
tions and sent participants directly to the questions
addressing the future of tele-healthcare and the re-
quest for demographic information. A hard copy of
the complete survey is available from the authors
upon request.

Due to the timely nature of the study, descrip-
tive statistical analysis is used for a number of com-
parisons to establish a current baseline and do not
explore several subgroup comparisons. Statistical
analysis is used to make several key comparisons and
predictions; p-values are reported in the text, and
statistical tests are reported in tables.

Ethical considerations

Materials for the study, including research meth-
odology and protocol, the survey, and informed
consent-disclosure statement were approved by the
Coastal Carolina University (CCU) Institutional Re-

view Board. There were no conflicts of interest for the
authors in the planning and execution of the study.

RESULTS
Virtual healthcare use

Approximately half of participants (49.2%; n=337)
had used virtual healthcare at the time of this study;
among those who had used virtual healthcare, serv-
ice use was more predominant during the COVID-19
pandemic (87.2%; n=294) than before the pandemic
(26.4%; Table 2; n=89). This suggests that the major-
ity of those who used virtual healthcare during the
pandemic were new to these services.

The majority of participants used virtual health-
care exclusively for physical health services (74.3%;
n=249), a smaller proportion exclusively for mental
health services (13.1%; n=44), or for both physical
and mental health services (12.5%; n=42; Table 2).

Table 2. Use of virtual healthcare before and during the pandemic,
types of services and professionals, and types of devices used to
access virtual healthcare

Variables n %
Use of Exclusively Before COVID 43 6.3
Xi::l‘: ;lcare Exclusively During COVID 248 36.2
goot‘}/lIBDefore and During 46 6.7
Never 348 50.8
Types of Exclusively Physical Services 249 74.3
‘I;ieratl‘:;lcare Exclusively Mental Services 44 13.1
ls;;x:;ices SB;):‘l:icP;}slysical and Mental 4 195
Physical Physician 228 78.4
g:?flth q Physician Assistant 58 19.9
alsk Nurse 30 10.3
Nurse Practitioner 41 141
Other 9 3.1
Don’t Know 11 3.8
Mental Psychologist 20 23.3
l;:::th Counselor 37 43.0
alsk Behavioral Health Provider 6 7.0
Clinical Social Worker 8 9.3
Psychiatrist 29 33.7
Other 7 8.1
Don’t Know 3 3.5
Types of Laptop Computer 204 60.7
Devicesk | 7 plet 46 13.7
Smartphone 134 39.9
Other 7 2.1

¥ Note: Frequencies and percentages are not mutually exclusive; partici-
pants could choose multiple options.
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Professionals consulted virtually for physical
health services included physicians (identified by
78.4% of participants; n=228), physicians’ assist-
ants (19.9%; n=58), nurses (10.3%; n=30), nurse
practitioners (14.1%; n=41), and other practitioners
(3.1%; n=9; e.g., specialists; Table 2). A small number
of participants did not know the specific occupation
of their physical health practitioner (3.8%; n=11).
About one-fourth of participants (24.1%; n=70) who
used virtual healthcare for physical health services
consulted with multiple types of professionals.

Professionals consulted virtually for mental health
services included counselors (43.0%; n=37), psychia-
trists (33.7%; n=29), psychologists (23.3%; n=20),
behavioral health providers (7.0%; n=6), clinical social
workers (9.3%; n=8), and other practitioners (8.1%;
n=7; e.g., primary care physician; Table 2). A small
number of participants did not know the specific occu-
pation of their mental health practitioner (3.5%; n=3).
Again, about one-fourth of participants (24.4%; n=21)
who used virtual healthcare for mental health services
consulted with multiple types of professionals.

Participants virtually consulted with practition-
ers using laptop computers (60.7%; n=204), smart-
phones with video capabilities (39.9%; n=134), tab-
lets (13.7%; n=46), or other means (2.1%; n=7; e.g.,
texting, remote examination stations, hospital inter-
nal communication systems; Table 2). Some partici-
pants (14.9%; n=50) used multiple types of devices.

Virtual healthcare satisfaction

Overall, participants were satisfied with their ex-
periences with virtual healthcare services (Table 3).
Based on participant satisfaction rating (or the me-
dian of their two ratings for participants who experi-
enced virtual healthcare both before and during the
COVID-19 pandemic), the median satisfaction rating
was a 5, corresponding to a rating of ‘satisfied’ on our
6-point Likert scale.

Table 3. Satisfaction with virtual healthcare services

. . Median Test
Time Period . . . . z P
Satisfaction | Statistic

Exclusively Before

Pandemic 4
3982.5a 2.72 0.007*
Exclusively During
. 5
Pandemic
Both Before and 5 66b 087 0.384

During Pandemic

* Statistically significant result.
* Mann-Whitney U Test.
b Wilcoxon Signed Ranks Test.

Participants who experienced virtual healthcare
only during the pandemic had a statistically-signifi-

cant higher median satisfaction rating (Mdn=>5) than
participants who experienced virtual healthcare only
before the pandemic (Mdn=4; Table 3), as shown
by a Mann-Whitney U test (p=0.007). However, for
participants who experienced virtual healthcare
both before and during the pandemic, there was no
significant difference in median satisfaction rating
(Mdn=5), as shown by a Wilcoxon Signed Ranks Test
(p=0.384).

Predictions of future use

The vast majority of participants anticipated that
virtual healthcare would continue to be available af-
ter the pandemic (94.2%; n=645; Table 4). This find-
ing was consistent regardless of whether participants
had previously used virtual healthcare and regardless
of their past satisfaction rating.

Participants were asked whether they anticipate
using virtual healthcare after the pandemic (Table 4).
The majority of participants (61.3%; n=420) antici-
pated that they will use virtual healthcare for some
of their future healthcare needs; the remainder an-
ticipated that they will not use any virtual healthcare
services in the future (38.5%; n=264) or did not re-
spond (0.1%; n=1).

Previous experience with virtual healthcare posi-
tively predicted anticipated future use of virtual
healthcare (Table 4), as shown by a Chi-Square test
(p<0.001). Participants who had previously used vir-
tual healthcare anticipated they would use it in the
future (70.6%; n=238); participants who had not
previously used virtual healthcare anticipated less fu-
ture use (52.4%; n=182). If participants had previous
experience with virtual healthcare, they were more
likely to anticipate using it in the future.

Previous satisfaction with virtual healthcare also
positively predicted anticipated future use of vir-
tual healthcare (Table 4), as shown by a point bise-
rial correlation (p<0.001). The more satisfied partici-
pants were with past virtual healthcare experience,
the more likely they were to anticipate using virtual
healthcare in the future.

DISCUSSION

The 13% use of tele-healthcare prior to the pan-
demic reported here corresponds to a 2019 consumer
survey [36] indicating that whereas 66% of Ameri-
cans said they were willing to try tele-healthcare, only
8% had actually done so. Our data collected just two
years later are similar, with 61.3% willingness, but
show the percentage of participants with virtual ex-
perience rising to 49.2%. These data are also reflected
in provider numbers reported by Pierce [37] showing

Medical Science Pulse 2021 (15) 4
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Table 4. Beliefs about future use and availability of virtual healthcare, and using past use and satisfaction to predict future anticipated use

q Test
Variables n % Statistic 14
Anticipated Future Use Yes 420 61.3
No 264 38.5 — —
Did not respond 1 0.1
Predicted Future Avail- Yes 645 94.2
ability No 37 5.4 — —
Did not respond 3 0.4
Correlation Between Past | (jscd Virtual Health- Will Use in Future 238 70.6
Use and Future Antici- | carein Past Will Not Use in Future 99 29.4
pated Use 23.83* | <0.001*
Did Not Use Virtual Will Use in Future 182 52.4
Healthcare Will Not Use in Future 165 47.6
Correlation Between Past
Satisfaction and Future — — — — .30° <0.001*
Anticipated Use
Correlation Between Past | (jsed Virtual Health- Believe Will Be Available in Future 319 94.7
pse anfl Future Availabil- | care in Past Believe Will Not Be Available in Future 18 53
ity Beliefs 0.012 0.924
Did Not Use Virtual Believe Will Be Available in Future 326 94.5
Healthcare Believe Will Not Be Available in Future 19 5.5
Correlation Between Past
Satisfaction and Future — — — — .06° 0.313
Availability Beliefs

* Statistically significant result.
* Chi-Square Test for Independence.
® Point-Biserial Correlation.

that just over 7% of licensed psychologists had pre-
vious experience with tele-psychology, a percentage
which rose to 85.53% during the pandemic; 35% ex-
pected to continue using tele-psychology techniques
after the pandemic. Given the safety and security
issues prevalent from Spring 2020 to Spring 2021,
these significant increases support the argument that
many healthcare professionals responded rapidly dur-
ing COVID to develop and use tele-healthcare options
that had not previously been available for clients. In
the U.S., the National Emergencies Act declared in
March 2019 [2] allowed providers, under good faith
provisions, to ramp up and offer tele-health services:
through widely-available communication devices, to
patients in their homes and local clinics, across state
lines, using video and/or audio (e.g., telephone), and
to receive reimbursement at rates comparable to tra-
ditional visits [4]. This loosening of regulations is still
in effect as of August 2021.

It is not surprising that services were used more
often for physical health than mental health, but it
is nonetheless interesting given increasing concerns
over short-term and long-term mental health conse-
quences of the pandemic [38]. The needs to feel safe
and be safe may have created barriers for access to
mental health and represent a disruption of treat-
ment outcomes for consumers who need services but
have been unable to maintain contact with providers
[39]. Many mental health professionals in the U.S.

operate independently, outside of larger healthcare
systems financially able to acquire and operate tele-
technologies, and may have been unable to smoothly
transition into tele-mental health [22,37]. Perhaps
physical health problems are simply harder to ignore
than mental health issues, prompting more per-
sons to seek tele-medical care. Conditions of mental
health, such as anxiety, depression, and responses to
trauma, often include escape and avoidance behav-
iors, leading those suffering to engage in extensive
self-isolation, which is often more extreme than the
social distancing promoted during the pandemic.
This potential disruption of connections for mental
health providers with clients’ needs to be thoroughly
and quickly investigated, especially in light of the
rapid escalation of mental health problems for chil-
dren now being discussed in the literature [40,41].
Our data show that participants were satisfied
with their experiences with virtual healthcare over-
all. Satisfaction is known to be a health-service per-
formance measure of quality of care [42] and a key in-
dicator for whether client expectations are met [43].
We surmise from this study that client expectations
were met, at least in part, which is consistent with
previously gathered data [44,45]. When considering
satisfaction alongside predictions of personal behav-
ior regarding tele-healthcare use after the pandemic,
auseful analysis emerges. Almost all of our study par-
ticipants reported a belief that virtual healthcare in-
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teractions would be available following the pandemic.
This suggests that use of virtual communication de-
vices has become a common enough part of daily life
to be regarded as inevitable for healthcare. However,
only two-thirds of participants reported they would
seek virtual care if more traditional face-to-face op-
tions were on offer. This effect was moderated by pre-
vious use and by satisfaction, as independent obser-
vations: people who had used a virtual service before
and people who were more satisfied with a previous
experience were more likely to predict using it in the
future. This suggests that taking that first step to use
a virtual service, perhaps for convenience or from
having no other alternative during the pandemic, is
critical to opening the door for future use. Satisfac-
tion, as a multi-faceted variable, could be similarly
influenced by convenience or from other aspects of
treatments, such as outcome or cost. Future research
can more specifically address convenience of services
and which components of virtual healthcare interac-
tions are most likely to lead to satisfaction.

A limitation of the study is that it uses a conven-
ience sample of academic or academic-adjacent par-
ticipants who have access to technology to complete
an online study. This may bias results toward individ-
uals already familiar with and comfortable with tech-
nology, and thus who are more likely to be favorable
toward tele-health services. Although we find in-
formative and meaningful patterns, future research
should more directly investigate tele-health use in a
more diverse population, including those who have
more limited access to technology. This provides jus-
tification for directly investigating tele-healthcare
use in rural populations and the differential service
needs and technological access and availability in
these populations [22,23].
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