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Abstract

Background The post-pandemic expansion of virtual care in Nova Scotia aimed to improve access for patients
without primary care providers. Virtual Care Nova Scotia, launched in 2021, and increased access, but equitable
reach remained a concern. The Virtual Care @ Your Library (VC@YL) initiative addressed this gap by offering virtual
healthcare access through public libraries in collaboration with government and health organizations.

Methods This descriptive observational study applied the RE-AIM framework. Reach was assessed by the number of
participants. Effectiveness was evaluated through service utilization and satisfaction. Adoption examined staff burden
and role integration. Implementation fidelity and access barriers were documented. Maintenance was assessed via
cost analysis and potential savings from avoiding emergency department (ED) and walk-in clinic visits under different
utilization and cost scenarios.

Results VC@YL engaged 518 unique users across 1,073 visits. Most users were aged 65+ (64.2%), citing technological
barriers (75.4%) and support needs (77.6%) as primary reasons for use. All users successfully completed virtual care
appointments, with 98% reporting positive experiences. Among library staff, 83% felt well-supported, and 65% of
patron interactions required less than 15 min. Digital literacy assistance was the most common service (75.4%).

The total project cost for VC@YL was $93,061, incorporating both one-time implementation and recurring staff costs.
The cost per VC@YL utilization was $87. Avoided ED visits resulted in net savings of up to $63,614, though higher
virtual care costs reduced savings in certain scenarios. Walk-in clinic diversions yielded negative cost savings due to
the cost structure. Total savings ranged from $15,708 to $61,541, with per-person savings from $30 to $57, depending
on virtual care consultation costs and utilization levels.

Conclusions The VC@YL initiative demonstrated how community-based programs can effectively enhance access
to virtual care, particularly for individuals facing technological barriers. This pilot project showed strong potential
for improving healthcare access through practical support and leveraging existing community infrastructure. Its
scalability and cost-effectiveness make it a promising model for broader implementation in similar settings.

Keywords Virtual care, Library, Public health, Telehealth, Innovation, Community

*Correspondence: "Nova Scotia Health (NSH), Halifax, NS, Canada
Prosper Koto ZPictou Antigonish Regional Library (PARL), New Glasgow, NS, Canada
Prosper.koto@nshealth.ca 3Aberdeen Health Foundation, New Glasgow, NS, Canada

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-025-12696-8&domain=pdf&date_stamp=2025-4-10

Murphy et al. BMIC Health Services Research (2025) 25:527

Background

During the pandemic, virtual care rapidly expanded in
most care systems across Canada. While it was initially
introduced to reduce the spread of COVID-19, many
jurisdictions are expanding or maintaining virtual care
programs because they may offer benefits beyond the
pandemic, including improving Canadians’ access to care
and reducing costs for health systems and patients [1, 2].
The potential benefits and unintended consequences of
virtual care within the Canadian healthcare systems are
an active area of research to help inform future invest-
ments and approaches to delivering healthcare services
virtually [1]. The equitability of virtual care programs is a
key consideration while planning for integration of these
programs, with the World Health Organization cau-
tioning that “the deployment of digital technologies can
widen the digital divide, leaving behind those without
digital devices or skills” [3].

Nova Scotia Health (NSH) Virtual Care Services
defines virtual care as “Any remote interaction between
patients and their circle of care using approved commu-
nication or technologies” These interactions aim to facili-
tate or maximize the quality and effectiveness of patient
care. For example, it has been deemed appropriate for
presenting complaints that require only an oral history,
a general inspection, or items that a patient can show a
practitioner through a camera (e.g., mental health con-
cerns, skin conditions and minor infections) [4, 5].

Virtual Care Nova Scotia (VCNS) is a virtual primary
care service launched in May 2021 to enhance access to
care for patients without a primary care provider. In the
context of VCNS, virtual care refers to real-time, syn-
chronous phone or video-based consultations conducted
via the Maple platform, a digital platform designed for
healthcare delivery. VCNS leverages the Maple platform
to provide two tiers of care: full care, which is accessible
only to individuals without a primary care provider, offer-
ing comprehensive services, including video consulta-
tions, prescriptions, test ordering, and specialist referrals;
and basic care, available to all Nova Scotians, offering
general healthcare advice and prescription renewals
(excluding controlled substances). While primarily video-
based, this care can accommodate telephone support in
specific cases when video is not feasible. Both services
aim to reduce barriers to healthcare, particularly for pop-
ulations without regular access to primary care. VCNS
does not currently include asynchronous services like
secure messaging or email. Telephone-based consulta-
tions are not a primary mode of service delivery but may
be used to address accessibility issues for patients unable
to connect via video. Physical examinations and the man-
agement of controlled substances are outside the pro-
gram’s scope.
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One of the key considerations when implementing
this program was to ensure access equity. Virtual care
assumes broadband is readily available, the necessary
up-to-date technology device is on hand, and the per-
son has a safe space to attend their care appointment
and the required literacy levels, skills, and cognitive
abilities to engage with the applications. Lack of digital
literacy or familiarity with such devices are known bar-
riers to accessing virtual care [6]. Digital literacy issues
are known to be more prominent among certain demo-
graphic and socioeconomic groups, particularly older
adults [7].

Libraries have been identified as situated to potentially
address virtual care’s equity challenges [8]. Public librar-
ies offer publicly available internet access, librarians are
highly trained in information access skills, which can
bridge the digital inclusion gap, and many already play
an important role in community health literacy [8—10].
However, it has been highlighted that very little guidance
is available regarding implementing virtual care assis-
tance programs in libraries, making it challenging for
organizations to know where to start [11]. Implementing
health services in a library setting can have many logis-
tical and regulatory challenges (e.g., space, training, pri-
vacy, accessibility, funding, working across the health and
community institutions, etc.).

The study aims to evaluate the implementation and
effectiveness of the Virtual Care @ Your Library (VC@
YL) pilot project, a complementary initiative to a virtual
care service designed to improve access to virtual health-
care by addressing barriers such as digital literacy, tech-
nology access, and internet connectivity. It seeks to assess
the project’s success in enhancing accessibility, overcom-
ing obstacles, and facilitating virtual care delivery. Addi-
tionally, the study examines the project’s adoption, user
demographics, satisfaction, and cost-effectiveness, pro-
viding valuable insights to inform the implementation of
similar initiatives in other settings.

Context and setting

NSH introduced VCNS in May 2021 as a solution to
primary care access for the growing number of unat-
tached patients in the province. As of 2022, the propor-
tion of attached persons in Nova Scotia was 85.2% (734
200), based on responses to the Statistics Canada Cana-
dian Community Health Survey [12]. This aligns with the
number of persons registered on Nova Scotia’s Need a
Family Practice Registry (NFPR) (approximately 15% of
the Nova Scotian population) [13]. In December 2017,
approximately 42,198 individuals (4.5% of the popula-
tion) were on the registry, which rose to 59,225 (6.5%) by
early 2019. After a brief decline to 46,914 (5.1%) in 2020,
the numbers began to rise significantly [13]. VCNS was
designed to provide interim access to primary care for



Murphy et al. BMIC Health Services Research (2025) 25:527

persons on the NFPR while they waited to be attached
to a primary care provider. In addition to virtual and in-
person primary care access, the service provided access
to other healthcare pathways (e.g., labs, diagnostics,
and specialist referrals). Access to VCNS was rolled out
across the province between May 2021 and April 2022.
Persons on the NFPR were emailed an invitation to enroll
in VCNS services. The enrolment process included reg-
istering and creating an account on the VCNS platform.
Given that this process required significant digital liter-
acy skills, there were concerns regarding equity in access.
The Virtual Care @ Your Library (VC@YL) pilot project
was designed to provide a community-based service to
help users overcome barriers to accessing and engaging
with the VCNS platform to receive primary care. How-
ever, it was not limited to assisting with VCNS, as people
also utilized the service to attend virtual appointments
with specialists (Zoom for healthcare), register for the
NEPR, book online lab and diagnostics and even set up
emails to access virtual services in the future.

Implementation considerations: program setup and
resources

VC@YL was a 1-year pilot project launched in February
2022 as a joint initiative between the libraries (Pictou
Antigonish Regional Libraries; PARL), the Nova Scotia
Government, NSH, and the Aberdeen Health Founda-
tion, a charitable foundation committed to enhancing
healthcare in Pictou County, Nova Scotia. The pre-imple-
mentation phase involved the formation of a steering
committee, hiring a library technician, training library
staff, and outreach and promotion. The project steering
committee developed the project charter and evaluation
plan, and a comprehensive implementation plan that
involved key partners across the province. Major part-
ners included the Aberdeen Health Foundation, PARL,
and NSH.

The resource requirements included a technician, a
NSH technology trainer, travel expenses, technology
needs (laptop, tablet/mobile device), staff training, com-
munication and promotion, and site improvements,
including the separation for a private meeting space
(adding additional room/capacity), ventilation improve-
ments, and the provision of three accessible worksta-
tions. In addition, all the participating PARL libraries had
private rooms available for private appointments, and the
sites were modified to accommodate the needed equip-
ment. Table 4 in the economic analysis contains addi-
tional details.

Library technician

A technician was hired to coordinate and run the initia-
tive at the three library branches. The technician’s pri-
mary role was to engage with library patrons directly
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and assist with needs related to accessing and engaging
with virtual care, to train and engage other library staff
to assist patrons, outreach and promotion of the initia-
tive, and data collection for the evaluation of the initia-
tive. Elements related to accessing and engaging with
VCNS included assisting patrons with the registry for the
NEFPR, receiving VCNS invitations, VCNS registration
and account setup, managing on-demand waiting room
appointments, and ensuring a secure space for scheduled
virtual care appointments. See Supplementary file 1 for
role details.

Library technician and staff training

NSH Information Management/Information Technol-
ogy (IM/IT) for Virtual Care Services was responsible for
training the library technician and staff to carry out the
program. The training included sessions focusing on vir-
tual care platform-specific skills and resources (platforms
such as Maple, Zoom for Healthcare, NAFP registry and
lab and, diagnostic imaging booking etc.). Participants
were also educated on infection control methods relevant
to virtual care and received training on health privacy
and security, including staff confidentiality agreements.
Additionally, staff were provided with checklists aligned
with Canadian healthcare accreditation standards to sup-
port virtual appointments effectively. Finally, materials
were shared with the technician to enable ongoing library
staff training using a train-the-trainer approach. Addi-
tional details are available in Supplementary file 2.

Outreach and promotion

Over 10,000 people in Pictou County on the NFPR were
emailed in early February 2022 to inform them of the
pilot project to promote the program. A media release
was issued, Facebook posts were made on the NSH page,
and ads were printed in local newspapers. Additionally,
posters, banners and rack cards were developed for dis-
play at the three participating libraries and sent to local
businesses such as community pharmacies. To engage
providers, memos were sent to all Pictou County pri-
mary care providers, physicians, nurse practitioners,
and Pictou County Nova Scotia Health Primary Care
staff to inform them about the pilot project. The tech-
nician attended public events to promote the program.
The project was also promoted within the NSH through
e-newsletters and emails to primary care providers and
NSH staff. The Aberdeen Health Foundation also pro-
moted the pilot to its network through social media and
distributed a notice that went to every household and
business in Pictou County as part of its Report to Com-
munity (or Annual General Meeting Notice).



Murphy et al. BMIC Health Services Research (2025) 25:527

Methods

Study design

This was a descriptive observational study. We followed
the Standards for Reporting Implementation Studies
(StaRI) and Proctor et al's recommendations for specify-
ing and reporting implementation strategies [14, 15]. The
RE-AIM (Reach, Effectiveness, Adoption, Implementa-
tion, and Maintenance) evaluation framework guided the
project evaluation [16]. The RE-AIM framework empha-
sizes reporting on the generalizability of the intervention
context, implementation personnel and conditions, and
other impacts at an individual and organizational level.
This approach allows for a more nuanced and transparent
understanding of the intervention and its consequences
(both intended and unintended). It is particularly helpful
when the goal is to scale the program. RE-AIM assesses
an intervention through five domains: Reach, Effective-
ness/Efficacy, Adoption, Implementation and Mainte-
nance [16]. A recent systematic review identified the
lack of information around the implementation process
as a major impediment to the adoption of telemedicine
in public libraries and recommended RE-AIM for future
evaluations of digital health initiatives at libraries [11].
The main evaluation period was from March 1, 2022,
until March 2023. We continued to monitor some out-
comes after the initial evaluation period, and for those,
we present data up until January 15, 2024.

The evaluation of the program aimed to describe the
implementation of the VC@YL initiative in detail and
assess the program’s effectiveness in meeting its objec-
tives. It aims to identify the factors that hindered or sup-
ported the achievement of those objectives, as well as
examine the level of adoption of the program and the
demographics of the population utilizing the services.
The specific aims of the evaluation are described below:

1. To describe the program and its implementation:
This aim focuses on providing a comprehensive
account of the strategic approach, infrastructure
setup, staff training, outreach efforts, and overall
implementation process of the Virtual Care @ Your
Library (VC@YL) initiative.

2. To describe the users, providers, and their
experiences with VC@YL: This aim seeks to explore
the demographic profiles, experiences, and barriers
faced by the population utilizing the service.

3. To describe the outcomes of VC@YL: This aim
evaluates the program’s reach, effectiveness, and
sustainability. It includes an analysis of economic
outcomes such as cost avoidance and return on
investment, along with an assessment of user
satisfaction. It also seeks to identify how the program
addressed barriers to accessing virtual care.
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Outcomes

The project outcomes follow the RE-AIM’s five dimen-
sions. Regarding the project’s reach into the target
population, the total number of individuals invited to
participate was the outcome. Since the main objective of
the project was to facilitate access to virtual care in Nova
Scotia, we assessed effectiveness using the number of
beneficiaries, defined as the number of individuals whom
the technician assisted in accessing virtual care services
relative to the total number of individuals invited to par-
ticipate in the project, stratified into those who success-
fully obtained virtual care appointments and those who
did not after an encounter with the technician. We also
assessed the effectiveness of the project using patron and
library staff satisfaction ratings from surveys. Barriers to
access and fidelity to the initial implementation plan were
also documented through steering committee meetings.
We assessed the maintenance of the project by quantify-
ing the implementation costs, disaggregated by one-time
and ongoing costs, and the potential cost savings associ-
ated with using the services provided through the proj-
ect instead of visiting the emergency department (ED) or
walk-in clinics.

Target population and sites

The VC@YL pilot project was set up at three library
branches in the Pictou region of Nova Scotia (PARL).
The program selected these sites because PARL staff,
who were themselves individuals on the NFPR, identified
digital literacy barriers for local citizens. These sites were
also selected because they had private rooms, were acces-
sible, and could support the project’s main deliverables.
The original target population was all individuals on the
NEFPR in Pictou County, Nova Scotia, who needed assis-
tance accessing and engaging with the VCNS platform.
It is estimated that as of 2021, the population of Pictou
County was just under 45,000 residents, and approxi-
mately 24% of them were not attached to a primary care
provider [13]. PARL submitted a grant for staffing and
contacted the local Aberdeen Health Foundation for
additional funding, project support, and assistance in
linking with virtual care specialists in NSH.

Data collection

Utilization

The virtual care technician tracked the number of patrons
who contacted the library about the service, used the ser-
vice, and repeat users using a protected spreadsheet. This
data was updated multiple times per day and was only
accessible to the technicians. The data collection period
for utilization was March 1, 2022, to January 15, 2024.
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Patron and library staff surveys

The surveys utilized in this study were purposefully
developed to evaluate the VC@YL initiative, ensur-
ing alignment with the objectives and the RE-AIM
framework. They were designed collaboratively, incor-
porating insights from the evaluation team, and proj-
ect stakeholders to capture contextually relevant data.
The design process included pilot testing to refine the
items for face validity. Two custom surveys were cre-
ated for this research: one for library staff and another
for patrons. The survey instruments are in the supple-
mentary materials (see Supplementary files 3 (Patron)
and 4 (Staff)). The patron survey aimed to evaluate
patron experience, identify barriers and facilitators to
implementation, and assess the impact of the VC@YL
initiative on the equity and accessibility of virtual care.
It collected data on the type of virtual care service used,
the number of times a patron used the service, their
experience using the service and virtual care technol-
ogy, the primary reason for using the service, sugges-
tions for improvement, alternative care options without
the service, and demographics.

The library staff survey gathered information on their
experience delivering the program, readiness to deliver
the program, average time spent assisting patrons, feed-
back from patrons, methods of assistance provided to
patrons, challenges faced, and areas for improvement.

Surveys were offered to patrons immediately follow-
ing their VC@YL encounter to gather timely feedback
on their experiences and perceptions of the service. Staff
surveys were administered approximately three months
after the implementation. Survey data were collected and
managed using REDCap (Research Electronic Data Cap-
ture), an electronic data capture tool hosted at NSH [17].
The technician also made paper versions of the surveys
available to patrons and entered patron responses into
REDCap. Recruitment for the survey was ongoing from
program implementation (March 1, 2022) until January
15, 2024. Patrons were prompted to complete a survey
after using the VC@YL services.

Economic data

Data for the economic analysis came from multiple
sources, including surveys, NSH fees data, and the Cana-
dian Institute for Health Information (CIHI). The cost
per ED visit came from CIHI. The cost per walk-in-clinic
visit was estimated using the Nova Scotia walk-in clinic
fee for 2022. Costs associated with the implementation
included costs associated with hiring a virtual care tech-
nician, communications and promotion, site improve-
ments, and site accessibility. See Supplementary file 5 for
the economic analysis related data. Costs associated with
the steering committee work or NSH staff participation
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were not assessed, this work was given in kind by each
organization participating in the project.

Analysis

Program analysis

Basic descriptive statistics were used to summarize
most of the survey data (primarily frequencies and pro-
portions). To understand how survey respondents might
differ from the eligible population, we compared survey
respondents’ age and sex to persons on the NFPR who
reside in the Pictou area (roughly the catchment area of
the libraries). It is worth noting that the invitations were
staggered and based on a person’s time on the registry;
however, as of August 31, 2022, all registered persons
are eligible for the program. We use the NFPR demo-
graphics as of July 1, 2022, as the comparison. We strati-
fied survey responses by first-time users and repeat
users to further understand if there were differences
in the challenges experienced and supports needed.
Stratification was based on responses to the question,
“How many times have you used the service?” However,
because survey responses are not linked across mul-
tiple surveys, we cannot distinguish between first-time
responses from users who later became repeat users and
those from individuals who only used the service once.

Economic analysis

The economic analysis employed a cost-benefit analysis
(CBA) framework to assess the economic implications of
implementing VC@YL compared to a do-nothing base-
line, adhering to the Consolidated Health Economic Eval-
uation Reporting Standards (CHEERS) guidelines [18].
The time horizon for the analysis was approximately two
years, so relevant costs and benefits were discounted at
3%. All monetary values were expressed in 2022 Cana-
dian dollars. The analysis was conducted from a health
system perspective, considering direct costs and savings
relevant to a publicly funded healthcare system.

Comparators and scenarios The study examined four
scenarios based on service utilization and VCNS consul-
tation costs. Regarding VCNS costs per consultation, we
utilized $69 per consult (based on publicly available data
from the platform’s vendor) and $122, which came from
our internal estimate from a VCNS project. The vendor’s
advertised rate ($69) served as an external benchmark,
while the internally derived cost ($122) accounted for
organization-specific costs. This approach facilitated sen-
sitivity analysis, scenario planning, and risk mitigation by
capturing potential cost variability. The utilization varied
depending on whether we included the number of unique
individuals using VC@YL or the total number of interac-
tions. These scenarios allowed for an assessment of both
cost variability and economies of scale:
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i. Reference Case (N= 518)—This was a baseline
scenario, assuming the overall utilization consisted
of 518 unique individuals. The cost per VCNS
consultation was set at $69 per visit.

ii. Scenario 1 (N= 518, Higher VCNS cost) — Identical

to the reference case, except the cost per VCNS

consultation increased to $122.

Scenario 2 (N= 1,073, Increased utilization) — The

number of VC@YL utilization increased to 1,073,

the total number of interactions, while maintaining

the VCNS consultation cost at $69 per consult.

This scenario assessed whether higher utilization

improves cost-effectiveness by distributing fixed

costs over more Vvisits.

iv. Scenario 3 (N= 1,073, Higher utilization and higher
VCNS cost) — A combined scenario where both
utilization increased to 1,073 visits, and VCNS
consultation cost increased to $122 per visit.

=

iii.

Cost avoidance and savings The sources of potential
cost avoidance included ED and walk-in clinic diver-
sions. Participants in the program were asked: “If you had
not used the virtual care services provided to you today,
where would you have sought care?” Responses were used
to estimate the proportions of ED and walk-in clinic visits
avoided. The diversion rates remained constant across all
scenarios. The proportions were then applied to the rel-
evant measure of utilization to estimate the total number
of avoided visits. Avoided visits were multiplied by unit
costs to calculate cost avoidance. Unit costs for ED visits
were sourced from Canadian Institute for Health Infor-
mation (CIHI), while walk-in clinic costs were proxied
using the 2022 Nova Scotia clinic fee.

The economic analysis computed the cost per VC@
YL visit, net savings per avoided ED visit, net savings per
avoided walk-in clinic visit, total savings calculated as the
sum of savings from avoided ED and walk-in clinic visits,
and savings per person computed by dividing total sav-
ings by the number of users in each scenario.

To compute the cost per VC@YL consult, we first cal-
culated the total cost of the VC@YL program. We then
divided this total cost by the number of VC@YL inter-
actions to account for some users’ multiple visits. By
distributing the total program cost across these 1,073
interactions, the cost per consult remained consistent
across all scenarios.

The net savings per avoided ED visit were calculated
by taking the unit cost of an ED visit and subtracting the
combined per-consult VC@YL and VCNS costs. Essen-
tially, this represents how much the health system saves
each time a patient avoids an ED visit by using VCNS
through VC@YL instead. Similarly, the net saving per
avoided walk-in clinic visit was determined by taking the
estimated cost of a walk-in clinic visit (using the 2022
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Nova Scotia clinic fee, including physician fees) and sub-
tracting the combined per-consult VC@YL and VCNS
costs.

To calculate total savings, we applied the respective ED
and walk-in clinic diversion rates (based on participant
survey responses) to the total number of VC@YL utili-
zation in each scenario. We then summed the resulting
savings from avoided ED and walk-in clinic visits. This
figure captures the overall savings achieved by diverting
patients from these in-person services. To derive savings
per person, we divided the total savings by the number
of utilizations in each scenario to determine the average
savings for each person who used VC@YL.

Sensitivity analysis We employed a scenario-based
(one-way) sensitivity analysis rather than a full probabi-
listic approach to account for potential variability in key
parameters. Specifically, three distinct scenarios were
defined (see above), in addition to the reference case,
to reflect plausible ranges in both the number of VC@
YL utilization (518 unique individuals versus 1,073 total
interactions) and the per-consult cost of VCNS ($69 ver-
sus $122). This allowed us to observe how changes in
utilization volume and VCNS consultation costs would
impact the total savings from avoided in-person services
and the resulting net benefits.

Results

The results from various data sources are combined and
organized by the specific VC@YL evaluation objectives,
which they inform, including program utilization and
community awareness; removing barriers and addressing
equity in virtual care access; patron and staff experience;
and economic analysis.

Program utilization and community awareness

The number of beneficiaries was the number of indi-
viduals interacting with the program staff hired for the
project. Five hundred eighteen unique beneficiaries
interacted with the program as of January 15th, 2024. A
total of 1,073 interactions took place during this period,
denoting follow up requirements, digital literacy sup-
port and retries if VCNS was fully booked. Cumulatively,
100% (518/518) of the unique individuals who interacted
with the project completed their VCNS appointments or
were in the process of doing so.

Characteristics of patrons of the VC@YL who
responded to the survey are presented in Table 1. There
were 290 patron survey responses as of January 15,
2024. Among those, 29 were excluded from the analy-
sis because they were mostly incomplete, leaving 261
respondents for this analysis. Patrons were able to com-
plete the survey each time they used the service but were
only asked to complete demographics-related questions



Murphy et al. BMIC Health Services Research (2025) 25:527

Table 1 Characteristics of patrons who used Virtual Care @ Your

Library
n (%)

How would you rate your overall health? n=261
Poor 9 (3.4%)
Fair 69 (26.4%)
Good 137 (52.5%)
Very Good 69 (26.4%)
Excellent 9 (3.4%)

How many times have you used this service? n=249
This was my first time 161 (64.7%)
2-3 times 61 (24.5%)
4-5 times 16 (6.4%)
More than five times 11 (4.4%)

How do you identify? n=175
Man 71 (40.6%)
Woman 102 (58.3%)
Transgender Woman 1 (0.6%)
Prefer not to answer 1 (0.6%)

Please indicate your age category. n=179
24 years or younger 4 (2.2%)
25-34 years 5(2.8%)
35-49 years 12 (6.7%)
50-64 years 43 (24.0%)
65 years or older 115 (64.2%)

Please indicate the highest level of formal education n=179

that you have completed.

Grade school 7 (3.9%)
Some high school 28 (15.6%)
High school 64 (35.8%)
Some university/college/trade/vocational 11 (6.1%)
College/trade/vocational 56 (31.3%)
University — undergraduate degree 9 (5.0%)
University — post-graduate degree 8 (4.5%)
Prefer not to answer 1 (0.6%)

if they indicated it was their first time responding to the
survey. Staff completed a total of 26 surveys during the
program.

As of January 15, 2024, 518 unique individuals inter-
acted with the VC@YL program, resulting in a total of
1,073 interactions. This indicates that many individu-
als used the service more than once. Patron survey data
supports this, showing that among the 249 respondents
who answered the question about frequency of use, 161
(65%) indicated it was their first time using the service,
while 88 (35%) were repeat users (Table 1). These repeat
users were distributed as follows: 61 used the service 2—3
times, 16 used it 4-5 times, and 11 used it more than five
times (Table 1).

The majority of VC@YL patrons were 65 and older
(64.2%, 115/179). The proportion of individuals from this
age group using VC@YL was much higher than the pro-
portion eligible based on the NFPR, where only 28.7% of
the population is 65 and older. More women than men
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participated in the program, and over 83.2% (149/179)
indicated high school or higher as the highest level of for-
mal education completed.

Many patrons heard about the VC@YL initiative
through pharmacy referrals (23.4%, 61/260) and the
emails sent by NSH (21.9%, 57/260) (Table 2). Library
or staff members (11.1%, 29/260) and “other” sources
(21.2%, 55/260) were also common referral sources.
Social media was the least cited option, which the pro-
gram staff believed was due to users’ demographics and
digital literacy.

Stratification of responses by first time users vs. repeat
users (Table 2) revealed that repeat users were more
likely than first-time users to have learned about the
program through a pharmacy referral (35.6%, 31/87 vs.
18.1%, 29/160), whereas first-time users were more likely
to have heard about it via an email from Nova Scotia
Health (26.3%, 42/160 vs. 16.1%, 14/87).

Removing barriers and addressing equity in virtual care
access

When patrons were asked, “What are your primary rea-
sons for using the library to access services?” The most
common reasons for use were, “I need support to navi-
gate access to virtual services” (77.6%, 128/165) and “I
have difficulty knowing how to join by computer, phone,
or device” (75.4%, 196/260). These results suggest that
computer literacy is a primary barrier for patrons access-
ing virtual care. This is supported by the virtual care pro-
gram staff’s experience, as demonstrated by responses
from the staff survey, where 88% of staff selected “Sup-
port for users who have difficulty knowing how to join by
computer, device, or by phone” as a benefit to the virtual
care offering (Table 3).

Repeat users were more likely to report technological
barriers, including lack of access to a computer, phone,
or device (32.2%, 28/87 vs. 13.8%, 22/160), no access
to cellular service or internet (26.4%, 23/87 vs. 9.4%,
15/160), and poor internet connection (12.6%, 11/87 vs.
3.1%, 5/160). Repeat users were also more likely to indi-
cate a need for assistance navigating virtual care services
(89.7%, 61/68 vs. 67.9%, 57/84) yet were less likely than
first-time users to report difficulty understanding how
to join a virtual visit using a computer, phone, or device
(67.8%, 59/87 vs. 81.3%,130/160).

Patron and staff experience of Virtual Care @ Your Library

Patrons mostly indicated positive or very positive expe-
riences using virtual technology (Table 2). However,
approximately 5% had negative or very negative experi-
ences, suggesting that despite the help from the initiative,
some will still struggle with the technology required for
virtual care access. Patron experience accessing virtual
care services through the program was overwhelmingly
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Table 2 Patron awareness of and satisfaction with the Virtual Care @ Your Library program
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All Users First-time Users Repeat Users
How would you rate your experience with virtual care technology today?
n=260 n=160 n=287
Very Positive 66.2% 63.1% 73.6%
Positive 223 26.9% 16.1%
Neutral 54% 4.4% 3.5%
Negative 3.5% 3.8% 3.5%
Very Negative 2.7% 1.9% 3.5%
How would you rate your experience engaging library staff today?
n=162 n=284 n=68
Very Positive 88.9% 82.1% 95.6%
Positive 11.1% 17.9% 4.4%
Neutral 0% 0% 0%
Negative 0% 0% 0%
Very Negative 0% 0% 0%
How would you rate your experience accessing virtual care at the library site?
n=260 n=161 n=_87
Very Positive 82.7% 84.5% 83.9%
Positive 15.0% 11.8% 16.1%
Neutral 2.3% 3.7% 0%
Negative 0% 0% 0%
Very Negative 0% 0% 0%
How did you hear about the service?
n=260 n=160 n=287
Email from Nova Scotia Health 21.9% 26.3% 16.1%
Pharmacy Referral 23.5% 18.1% 35.6%
Library staff member 11.2% 11.3% 10.3%
Newspaper or radio 7.3% 7.5% 4.6%
Physician or nurse practitioner 5.0% 6.3% 3.5%
Facebook 2.3% 3.1% 0%
Handout 73% 44% 11.5%
Other 21.5% 23.1% 18.4%

What are your primary reasons for using the library to access services?
n=260 (N=479")

I need support to navigate access to virtual services 77.6%
I'have difficulty knowing how to join by computer, phone, or device 754%
| do not have a computer, phone, or device 20.4%
I have no access to cellular service or internet 15.8%
Internet connection is poor 6.9%
Using the library is more convenient for me than taking my appointment at home ~ 13.5%
| do not have a private space at home to take my appointment 1.2%
Other 1.9%
If you had not used the virtual care services provided, where would you have sought care?
n=256
Don't know 32.8%
Emergency department 31.6%
Walk-in clinic 19.1%
Nowhere 11.3%
Look up symptoms online 1.2%
Other 3.9%

n=160 (N =248")
67.9%

81.3%

13.8%

9.4%

3.1%

8.8%

0.6%

2.5%

n=158
27.2%
39.2%
22.1%
7.0%
0.63%
3.8%

n=87 (N=204")
89.7%

67.8%

32.2%

26.4%

12.6%

21.8%

2.3%

1.2%

n=285
43.5%
21.2%
14.1%
16.5%
2.4%

2.4%

“indicates a multi-select question where N = total number of selections
“indicates response option was added part way through data collection so n = 165 responses
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Table 3 Staff support and perceived benefits of Virtual Care @ Your Library
n (%)
How much time did you spend helping Patrons (per user)? n=26
Less than 15 minutes 17 (65.4%)
16-30 minutes 4 (15.4%)
31-60 minutes 4 (15.5%)
More than 60 minutes 1(3.8%)
How supported, informed, and/or equipped do you feel in your role in this initiative? n=24
Very Unsupported 0 (0%)
Somewhat Unsupported 0 (0%)
Neutral 1(4.2%)
Somewhat Supported 3(12.5%)
Very Supported 20 (83.3%)
From your experience and feedback that you have heard from users, what do you think are the benefits of providing virtual n=26
care service offerings at the library site?
Support for users who have difficulty knowing how to join by computer, device, or by phone 23 (88.5%)
Support for users who do not have access to a device, such as a computer, tablet, or phone 11 (42.3%)
Support for users who do not have access to cellular service, internet, or internet connection is poor) 10 (38.5%)
Private space for users who do not have a private space to take their appointments at home) 1(3.8%)
Convenience for users who would prefer the library over using virtual care services at home) 0 (0%)
Other 1 (3.8%)
None of these apply 1(3.8%)
What is the overall rating of your experience being part of the virtual care offerings at the library site? n=25
Very Poor 0 (0%)
Poor 0 (0%)
Neutral 5 (20.0%)
Positive 6 (24.0%)
Very Positive 14 (56.0%)

positive, with 97.7% indicating a positive or very positive
experience and no patrons indicating negative experi-
ences (Table 2). Only small differences existed in patron
experience ratings of the program between first time
users and repeat users (Table 2).

More than 80% (20/24) of library staff reported feeling
very supported in their role in this initiative and that they
were informed and equipped to help patrons (Table 3).
The majority also indicated that their experience being
part of the program was positive (24.0%, 6/25) or very
positive (56.0, 14/25%). Most contacts with patrons
required less than 15 min of library staff time (Table 3).

Economic analysis results

Project costs

The economic model accounted for one-time and recur-
ring service implementation and maintenance costs.
One-time costs included staff training ($4,713), com-
munication and promotional efforts ($3,770), and acces-
sibility upgrades ($5,656) to ensure inclusive service
provision (Table 4). The primary ongoing cost was the
employment of a library virtual care technician over two
years, amounting to $78,922. The total project cost was
$93,061 (Table 4).

Cost per visit

The cost per VC@YL visit was $87 across all scenarios.
However, the cost per VCNS differed depending on the
scenario, with a base cost of $69 in the reference case and
Scenario 2, while rising to $122 in Scenario 1 and Sce-
nario 3. The total cost per VC@YL visit was $156 (VCNS
+VC@YL) in scenarios where VCNS was priced at $69
and increased to $209 in cases where the VCNS cost
was $122. In comparison, the cost per ED visit was set
at a fixed value of $341. The net savings per avoided ED
visit were $185 in the reference case and Scenario 2 but
decreased to $132 in Scenario 1 and Scenario 3 due to the
increased VCNS consultation cost. The cost per walk-in
clinic visit was $146 across all scenarios. However, since
the VCNS consultation cost exceeded this amount in
scenarios where it was priced at $122, avoiding a walk-in
visit resulted in a net loss rather than a savings. Specifi-
cally, the cost saved per avoided walk-in clinic visit was
-$10 in the reference case and Scenario 2, but it increased
to -$63 in Scenario 1 and Scenario 3 (Table 4).

Avoided visits and associated savings

In the reference case and Scenario 1, 166 ED diversions
were recorded, whereas in Scenario 2 and Scenario 3,
the increased number of VC@YL interactions led to 343
ED diversions. Similarly, 98 walk-in clinic diversions
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Table 4 Economic analysis results
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Category Reference case Scenario 1 Scenario 2 Scenario 3
(N=518) (N=518) (N=1073) (N=1073)
Project costs
One-time costs
Staff's training $4,713 $4,713 $4,713 $4,713
Communication and promotion $3,770 $3,770 $3,770 $3,770
Accessibility for sites (3 accessible workstations) $5,656 $5,656 $5,656 $5,656
Ongoing costs
Library VC technician (Two years) $78,922 $78,922 $78,922 $78,922
Total project cost $93,061 $93,061 $93,061 $93,061
Cost per VC@YL visit $87 $87 $87 $87
Cost per VCNS consult $69 $122 $69 $122
Total cost per visit (Assuming all visits result in virtual care $156 $209 $156 $209
consult)
Cost per ED visit $341 $341 $341 $341
Net savings per ED visit avoided $185 $132 $185 $132
Cost per walk-in clinic visit $146 $146 $146 $146
Cost saved per walk-in clinic avoided -$10 -$63 -$10 -$63
Number of ED diversions 166 166 343 343
Number of Walk-in clinic diversions 98 98 204 204
Savings from ED diversions $30,710 $21,925 $63,614 $45,416
Savings from walk-in diversions -$1,001 -$6,217 -$2,073 -$12,878
Total savings $29,710 $15,708 $61,541 $32,538
Savings per person $57 $30 $57 $30

In the reference case, we assumed that all the 518 unique individuals who used the service. We also assumed that the proportion of that number that resulted in ED
visits avoided was 0.32 and assumed 0.19 for the proportion of walk-in-clinics avoided. In Scenario 1, we assumed that the cost of a virtual care consult increased
from $69 to $122.In Scenario 2, we used the total number of interactions and assumed Virtual care consult cost is $69. We increased this amount to $122 in Scenario 3

occurred in the reference case and Scenario 1, while 204
were observed in Scenarios 2 and 3 (Table 4).

The cost savings from these diversions varied based on
the scenario. In the reference case, ED diversions resulted
in cost savings of $30,710, whereas Scenario 1, which
incorporated higher VCNS consultation costs, yielded
a lower ED savings total of $21,925. In Scenario 2, the
increased utilization led to $63,614 in ED savings, but in
Scenario 3, where VCNS consultation costs were higher,
ED savings dropped to $32,538. The savings from avoided
walk-in visits were negative in all cases due to the cost
structure of VCNS (Table 4).

Total cost savings and per-person cost benefits

The reference case yielded an overall savings of $29,710,
which decreased to $15,708 in Scenario 1 due to the
increased cost per VCNS consultation. Scenario 2 dem-
onstrated the highest monetary benefit, with total savings
of $61,541, reflecting the positive effect of increased uti-
lization when VCNS consultation costs remained at $69.
However, when the consultation cost was raised to $122
in Scenario 3, total savings decreased to $32,538. From a
per-person perspective, the monetary benefit was calcu-
lated by distributing the total savings across the respec-
tive population sizes. The reference case and Scenario 2,

both of which assumed a VCNS consultation cost of $69,
resulted in savings of $57 per person. In contrast, Sce-
nario 1 and Scenario 3, which adopted the higher consul-
tation cost of $122, reduced per-person savings to $30.
The results are indicative that increasing VCNS con-
sultation costs significantly reduces net savings in abso-
lute terms and per person. Conversely, increasing VC@
YL utilization substantially improves cost-effectiveness,

particularly when consultation costs remain at the lower
threshold of $69.

Discussion

Virtual care services require a high level of digital liter-
acy, which is a known barrier to accessing virtual care for
certain demographic and socioeconomic groups, particu-
larly older adults [6]. Other barriers include broadband
availability, the necessary up-to-date technology and
devices, and the person having a safe space to attend the
appointment. The VC@YL initiative was a multi-insti-
tutional collaboration bringing together public libraries,
government entities, and a health foundation to facilitate
access to virtual care services through a community-
based setting. The program aimed to address barriers
to accessing virtual care services by providing a physical
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space for users with the necessary technologies and a
technician to assist patrons with any difficulties.

The initiative created a new access point for healthcare
in the community, with almost 1,100 interactions utiliz-
ing the service in some capacity during the evaluation
period. It provided a service that enabled people to access
virtual primary care services that otherwise would not
have been available due to access barriers. Most benefi-
ciaries were older adults, and a majority indicated they
chose to use the service due to difficulty knowing how
to use the technology associated with virtual care and
accessing virtual care services. Most patrons had a posi-
tive experience using the service, and library staff indi-
cated they felt supported and that it was not a significant
burden.

The observed differences between first-time and repeat
users suggest that ongoing reliance on the service is
closely linked to persistent technological barriers. Repeat
users were more likely to report lacking access to a device
or reliable internet, which likely necessitated continued
use of the program as their only means of connecting to
virtual care. In contrast, first-time users more frequently
cited difficulties in knowing how to join a virtual visit,
a barrier that could be resolved after initial guidance,
reducing the need for repeat visits. The greater propor-
tion of repeat users seeking assistance navigating virtual
care pathways further reinforces this idea, suggesting that
they faced more complex or persistent challenges beyond
a one-time learning curve. Differences in referral sources
also suggest that first-time users may have been more
likely to engage with the program through direct health
system outreach, (i.e., emails form Nova Scotia Health),
which would have been a convenient and accessible way
to learn about the service for those with digital access.
In contrast, repeat users, particularly those with techno-
logical barriers, may have been more reliant on commu-
nity-based referrals, such as pharmacies, which provided
an alternative means of awareness for individuals with
limited internet access. This highlights the importance
of employing multiple outreach strategies, ensuring
that individuals with limited digital access are reached
through alternative, community-driven channels.

This cost-benefit analysis demonstrates that the VC@
YL initiative can reduce healthcare costs. The results
indicate that ED visit diversions contribute significantly
to cost savings, with each avoided ED visit saving an esti-
mated $185 in scenarios where VCNS costs remain at
$69 per consult and $132 when VCNS costs increase to
$122 per consult. Conversely, walk-in clinic diversions do
not generate cost savings, as the cost of accessing virtual
care in this context, comprised of both the VC@YL and
VCNS, often exceeds the cost of an in-person clinic visit.

The analysis demonstrates that higher VC@YL utiliza-
tion improves cost sustainability. In Scenario 2, where
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total VC@YL interactions increased to 1,073 while
maintaining a lower VCNS consultation cost ($69 per
consult), total savings nearly doubled compared to the
reference case. However, Scenario 3, which assumed both
increased utilization and higher consultation costs ($122
per VCNS consult), resulted in lower overall savings.

A critical aspect that extends beyond monetary consid-
erations is the public health and equity impact of VC@
YL. VC@YL expands access for individuals who might
otherwise forgo care due to digital literacy challenges,
lack of internet access, or privacy concerns. While these
benefits are not captured in direct cost savings, they rep-
resent a significant value-add in enhancing healthcare
accessibility and potentially improving long-term health
outcomes for underserved populations.

During the steering committee meetings, several
implementation challenges and enablers identified by the
technician were noted. The range in digital literacy abili-
ties of patrons was very large, with some patrons able to
navigate the virtual care program after a single interac-
tion with the program staff, and others needing ongoing
support. The high number of repeat users we observed
through the survey supports this and suggests that
the services should be maintained continuously. Some
unforeseen challenges were encountered during the proj-
ect, including patrons who requested program staff stay
in the room with them for their medical appointments
and patrons arriving at the library with more serious
conditions that required emergency care. Creating clear
protocols at the program’s initiation to guide staff in
these situations would be beneficial. An important aspect
identified for the initiative’s success at the outset was
providing a private room for patrons to conduct medical
appointments. However, the program staff reported that
most patrons primarily needed assistance with platform
navigation and account setup. This aligns with the patron
survey, where the majority indicated they needed techni-
cal assistance. Subsequently, patrons preferred to have
consultations from the convenience of their homes. This
suggests that other settings can still benefit from imple-
menting a virtual care assistance program, even without
dedicated appointment spaces.

Conclusions

Libraries and other community centers have been identi-
fied in the literature as settings that are well-positioned to
facilitate access to virtual care services. This pilot demon-
strated this notion and helped expand community access
to new and existing primary care pathways in Nova Sco-
tia, including VCNS. While this project mainly supported
the VCNS platform, other opportunities exist for libraries
to grow linkages and support other healthcare programs,
including some virtual care and digital platforms used in
acute care, EDs, ambulatory care, mental health, home
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health monitoring, digital front doors (patient portals)
and chronic disease prevention, especially in the area of
group patient education sessions. The findings from this
study will inform planning for equitable access to virtual
and digital health initiatives. As of the time of writing this
manuscript, no expansion plans were in place.

Limitations

This pilot project consisted of three rural libraries in
Nova Scotia, potentially limiting the generalizability of
the results. Most of the data was collected through vol-
untary patron surveys, and we had a response rate of
approximately 50%. This makes the results susceptible
to selection biases, as there are likely key differences
between all users and those who responded to the sur-
vey. Survey distribution was improved through adding
a printed copy of the survey, which provided access for
respondents unable to use the internet. We are unable to
characterize who remains unserved or underserved by
this project. We also do not have a defined control group.

A limitation of this study is the variability in response
rates across survey questions, influenced by the design
decision to allow participants to skip repetitive questions
in subsequent surveys. Patrons were only asked to com-
plete demographics-related questions if they indicated it
was their first time responding to the survey. While this
approach was intended to minimize respondent burden,
it resulted in differing denominators for specific survey
items, potentially affecting the interpretation and gen-
eralizability of the findings. Differences in the subsets of
respondents answering each question could introduce
bias, particularly if certain demographics or participant
characteristics are systematically underrepresented in
specific responses. These variations may limit the ability
to draw consistent conclusions or make direct compari-
sons across survey items.

Another limitation of this study is the lack of analysis
regarding the differences in demographics and engage-
ment patterns between patrons who utilized VCNS ser-
vices at the library versus those who accessed the service
from home. This data could provide valuable insights
into the factors influencing access and utilization across
different environments. The absence of such an analysis
limits our ability to fully understand the contextual dif-
ferences in service usage.

The cost-benefit analysis has several limitations that
should be considered when interpreting the results. The
analysis relied on stated preference data, as the pro-
portions of ED and walk-in clinic visits avoided were
derived from responses to survey questions rather than
revealed preference data based on observed behaviours.
While these stated preferences provide a foundation
for the evaluation, they may not fully capture the real-
world complexity of healthcare utilization. The analysis
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assumed fixed ED visit and walk-in clinic costs, but these
can vary depending on hospital location, patient acu-
ity, and system-wide cost fluctuations. Furthermore, the
assumption that avoiding an ED visit directly results in
cost savings may be overly simplistic, as many ED costs
are fixed rather than variable. A marginal cost approach,
which considers how reductions in patient volumes
impact hospital costs, would provide a more precise esti-
mate of cost impact.

Also, the analysis did not account for downstream costs
or savings resulting from changes in patient health out-
comes due to VC@YL use. Earlier access to care through
VC@YL could potentially reduce long-term healthcare
costs by preventing complications or hospitalizations.
Conversely, there may be downstream costs related to
follow-up care initiated by VC@YL consults. Excluding
these downstream impacts limits the ability to fully cap-
ture the program’s economic implications over time.

A further limitation of this study is the lack of age-spe-
cific cost data, particularly given that 64.2% of patrons
were over 65 years old. While the high proportion of
older adults using the service highlights its relevance for
this demographic, we did not have access to individual-
level cost data to assess the economic impact by age
group. Instead, the analysis focused on the overall cost
per consult and cost savings per consult. This approach
was necessitated by the absence of disaggregated data for
specific age groups. Future analyses would benefit from
incorporating age-specific costs to better reflect the eco-
nomic implications for different age groups.

Despite these limitations, the findings offer valu-
able insights into the cost-effectiveness of VC@YL as a
complement to traditional healthcare services and high-
light the potential for monetary and operational benefits
under various utilization scenarios. The quantification of
ED cost savings strengthens the case for investing in vir-
tual triage and digital health solutions to optimize emer-
gency department utilization.
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