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Abstract
The purpose of this study was to characterize the patient and provider engagement in the sudden telehealth implementation

that occurred with the onset of the COVID-19 pandemic. Patients and providers from 3 nurse-led models of care (federally

qualified health centers, nurse midwifery practices, and the Nurse-Family partnership program) in Colorado were surveyed.

Data from the Patient Attitude toward Telehealth survey and Provider Perceptions about Telehealth were collected. Patient

respondents (n= 308) who resided primarily in rural or frontier communities were female, white, and Hispanic. Patients in

urban areas used telehealth more frequently than in rural or frontier areas (P< .001). Rural/Frontier patients had significantly

lower attitude scores than urban patients across each of 5 domains assessed. Telehealth modality differed across location (P<
.023), with video calls, used more frequently by urban providers, and phone calls used by rural/frontier providers. Our data

highlight differences in telehealth access and attitudes across rurality. These findings may contribute to future policy while

addressing barriers to telehealth access and delivery.
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Introduction
The use of telehealth to provide clinical care increased by 154%
during the early phase of the COVID-19 pandemic (1). This
sudden surge was influenced by the Centers for Disease
Control’s recommendation consistent with social distancing
practices aswell as the expansion ofMedicare andMedicaid tel-
ehealth to allow beneficiaries to receive care in their homes and
providers to be paid at the same rate as in-person visits (2).
Among privately insured patients, telehealth claim lines
increased by 4.347% between March 2019 and March 2020
(3). A rapid review of telehealth implementations between
January 2004 andMay 2018 revealed telehealth to be equivalent
to in-person care for a wide variety of chronic and behavioral
health conditions, with the potential to improve access for
rural residents or those with transportation barriers (4).

Mortality among rural residents tends to be higher than
their urban counterparts due to socioeconomic deprivation,

provider shortages, and lack of health insurance (5). The
regionalization of healthcare services has resulted in differen-
tial access to care, sometimes creating barriers to those living
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in underserved, rural communities. These disparities in
access contribute to inconsistent and poorer healthcare out-
comes. Telehealth seems to pose a solution to improve pro-
vider, patient, and family satisfaction (6), enhance quality
of care and patient safety, and reduce overall costs of care.
Although evidence supports telehealth as an effective
option for care delivery, careful evaluation of its effective-
ness, accessibility, patient adoption, and unintended
consequences across ethnically, geographically, and eco-
nomically vulnerable populations is required (7). The
purpose of this statewide study was to characterize patient
and provider engagement in telehealth. The term “engage-
ment” refers to the process of building the capacity of
patients, … as well as health care providers, to facilitate
and support the active involvement of patients in their
own care (8) (p. 6). The specific question addressed was,
how did patients and providers perceive their engagement
in the sudden shift to telehealth that occurred as a result
of the COVID-19 pandemic?

Method
Design
The onset of COVID-19 set the stage for a natural experiment
to evaluate the impact of the sudden shift to telehealth on
patients and providers in nurse-led care models in urban,
rural, and frontier communities across the state of
Colorado. Three care models included were federally quali-
fied health centers (FQHC) (9), which provide integrated
primary care and mental health services, certified nurse–mid-
wifery practices (10), and the Nurse-Family Partnership
(NFP) home visitation program for first-time, low-income
mothers and their babies (11).

Sample
The nurse-led models involved in this study provide access to
care for approximately 50 000 low-income, ethnically
diverse Coloradans with a mixture of health insurance, who
live in a geographically vast area covering 104 185 square
miles in the eighth largest state in the US. Eligible patient
participants were at least 18 years old and experienced
healthcare during the COVID-19 stay at home phase in
Colorado or were established patients who canceled visits
during that time. Tailored recruitment materials with a link
and QR code to complete the online survey were distributed
to patients by the participating sites through patient portals,
email, or text messages. Printed recruitment materials were
available for face-to-face visits. Behavioral and physical
health providers were emailed the survey link by their site
administrator. Patients and providers gave their informed
consent for study participation. Survey participants were
assured their choice to participate would not affect their treat-
ment (for patients) or employment (for providers). Across all
sites, 389 patients started the survey (clicked on the link) and

308 of those (79.2%) consented and completed the survey.
All surveys were completed anonymously, and no personal
health information or personally identifiable information
was collected.

Procedure and Instruments
Survey data were collected between April and May 2021 using
the secure Research Electronic Data Capture (REDCap) data
management system hosted at the University of Colorado.
Patients 18 years and older were asked to complete the PAtient
Trust Assessment Tool (PATAT), a 25-item, valid and reliable
survey that measures patient trust in the use of telemedicine ser-
vices, withCronbach’s alpha ranging from .79 to .91 and signifi-
cant predictive modeling with an R2 of .68 (12). The 5 key
domains for the patient survey included Trust in the care orga-
nization (patient’s belief that the healthcare organization acts in
thepatient’s best interests);Trust in care professional (belief that
the health care provider acts in the patient’s best interests); Trust
in treatment (belief that the treatment they are receiving is effec-
tive);Trust in technology (belief that a specific technology is safe
and secure); and Trust in telehealth service (belief that a specific
telehealth system is effective, in this case phone, vs computer-
based technology or smartphone). Patients rate individual
items such as “When I use telehealth, I am in control,” on a
5-point scale with 1=Disagree and 5=Agree.

Clinician perception of telehealth. To assess clinician attitudes
and perceptions regarding the use of telehealth technology,
we employed the Clinician Perception of Telehealth survey
(13). This instrument, developed by researchers at the
MGH Center for Teleheath and the Mongan Institute
Health Policy Center, consists of 12 items describing
patient encounters (such as “ability to communicate effec-
tively”) for which the provider rates whether a virtual visit
or office visit is better, or no difference exists.

Patient Survey Translation and Cultural Adaptation
Due to the high number of Spanish speakers in the targeted
patient population, it was imperative to provide a linguisti-
cally appropriate survey for these patients. The use of the
PATAT required a thorough method of translation and cul-
tural adaptation to reach equivalence and conceptual consis-
tency between the original and the translated version of the
survey (14,15). The process described by Gance-Cleveland
and colleagues (16) was utilized for this adaptation.
Consent forms, recruitment materials, and surveys were
originally translated by a contracted certified translator.
Spanish-translated surveys were back-translated into
English, and later corroborated and adapted linguistically
through an iterative process. Two bilingual nursing scientists
with expertise in this research as well as working with the
Spanish-speaking communities in Colorado, discussed each
iteration to provide the best translation given the intent of
the question and possible audience.
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Institutional Review Board Approval
This study was designed to comply with ethical standards for
human subjects’ studies and approved by the Colorado Multiple
Institutional Review Board (protocol # 20-1513).

Statistical Analysis
Data were extracted for analysis and assessed for data integrity
uponcompletionofdatacollection.Patientandproviderresponses
were extracted fromREDCap.All statistical testswere conducted
on de-identified data using R statistical software (version 4.1.1)
(17). Demographic characteristics were summarized using

descriptive statistics and assumptions were checked for all
statistical tests. For continuous variables, mean values and
standard errors or medians were presented, while percentages
were tabulated for categorical data. Comparisons between urban
versus rural/frontier (aggregated due to low numbers) patients
and providers were evaluated (χ2 and 2-sample t test), with
nonparametric statistical methods used when needed (Fisher
exact test, Kruskal-Wallis Test) due to non-normal/skewed
distributions and/or limited sample size. Reported P values were
corrected for multiple testing using the Benjamini-Hochberg
False Discovery Rate (FDR) method. Post hoc analyses were
evaluated to further dissect key results, as described below.

Table 1. Characteristics of Patients Served Across 3 Nurse-led Care Models in Rural and Urban Settings (n= 308).a

Characteristic

Total Rural/Frontier Urban
P Value

N % n % n %

Gender 303 204 67.3 99 32.7 <.001
Female 241 79.5 150 73.5 91 91.8

Male 56 18.5 52 25.2 4 4.1

Gender Diverse 6 2.0 2 1.0 4 4.1

Race 267 177 90 .723

Multiracial and people of color (American

Indigenous, Asian, Black, Pacific Islander)

31 11.6 19 10.7 12 13.3

White 236 88.4 158 89.3 78 86.7

Ethnicity 296 196 100 .951

Hispanic 88 29.7 59 30.1 29 29.0

Non-Hispanic 208 70.2 137 69.9 71 71.0

Survey language 308 207 99 .627

English 296 96.1 200 96.6 90 90.9

Spanish 12 4.9 7 3.4 5 5.0

Language at home 304 205 99 .457

English 284 93.4 194 94.6 90 90.9

Spanish 20 6.6 11 5.4 9 9.1

Age 305 205 100 <.001
20-29 years 66 21.6 22 10.7 44 44.0

30-39 years 63 20.7 32 15.6 31 31.0

40-49 years 51 16.7 37 18.0 14 14.0

50-59 years 38 12.5 34 16.6 4 4.0

Over 60 years 87 28.5 80 39.0 7 7.0

Travel time to visitb 243 187 56 .627

<30 min 181 74.5 137 73.3 44 78.6

39-59 min 47 19.3 38 20.3 9 16.1

>60 min 15 6.2 12 6.4 3 5.4

Telehealth encounter 307 206 101 <.001
No 77 25.1 65 31.6 12 11.9

Yes 230 74.9 141 68.4 89 88.1

Telehealth encounter type 229 141 88 <.001
Phone call 130 56.8 110 78.0 20 22.7

Video visit 99 43.2 31 22.0 68 77.3

Desktop 10 10.1 7 22.6 3 4.4

Laptop 31 31.3 6 19.4 25 36.8

Smartphone 53 53.5 15 48.4 38 55.9

Tablet 5 5.0 3 9.7 2 2.9

Bold type represents a statistically significant result.
aFisher exact test was used for Survey Language and Gender due to limited sample size. The χ2 test was used for all other categorical variables. A 2-sample t test

was used for age, which was treated as an ordinal variable. Some variables were collapsed to be binary comparisons: (1) Race—White versus non-white, (2),

Gender—female versus male, and (3) Travel Time—<30 min versus ≥30 min. Presented P values were corrected for multiple comparisons using the

Benjamini-Hochberg False Discovery Rate (FDR) method.
bNFP modality involves solely visits at home, therefore the question “travel time to visits” was not captured in the survey for NFP patients.
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Results
Patient Characteristics
Patients from the 3 nurse-led care models lived in geograph-
ically diverse rural, frontier, and urban Colorado counties. As
shown in Table 1, almost 2 of every 3 patient respondents
reported their county of residence as rural/frontier (67.3%).
Over three-fourth of respondents were females (79.5%),
18.5% were males, and 2.0% identified as gender diverse.
The gender distribution of females among rural/frontier
respondents (73.5%) was significantly different than in
urban settings (91.8%, P< .001). The racial distribution
was similar among the location categories, with most
survey participants being of white race (89.3% vs 86.7%).
Overall, 11.6% identified as being multiracial and people
of color (American-Indigenous, Asian, Black, and Pacific
Islander were aggregated due to low numbers), which is par-
allel to the overall racial distribution in Colorado. The ethnic
distribution among survey respondents also paralleled the
overall population in Colorado, with around 30% of the
respondents who identified as Hispanics or Latino across
geographic locations. Survey participants ranged in age
from 20 to over 60 years old, with a younger population of
respondents in the urban clinical settings: 44.0% of urban
patients versus 10.7% of rural/frontier patients were 20 to
29 years old, while 7.0% of urban patients versus 39.0% of
rural/frontier patients were over 60 years old. The majority
(96.1%) completed the survey in English and spoke
English at home (93.4%), irrespective of location. Of note,
although almost twice as many patients spoke Spanish at
home in urban than rural/frontier areas (9.1% vs 5.4%), this
difference was not statistically significant. Most patients
lived less than 30 min from their clinic, with no statistical dif-
ferences in distance from clinic across location (78.6% and
73.3%). Patients served by the NFP model of care were not

included in this analysis as their visits typically occurred in
the home.

Patients’ Engagement With the Virtual Visit
A significantly higher proportion of urban patients reported
having a telehealth encounter in the previous year compared
to rural/frontier patients (88.1% vs 68.4%, P< .001)
(Table 1). Among those patients who had a telehealth visit,
most participated via phone call in rural/frontier areas
(78.0%), which was significantly higher than phone tele-
health visits in urban areas (22.7%, P < .001). Conversely,
a video telehealth visit occurred significantly more frequently
in urban than rural/frontier areas, with smartphones and
laptops (55.9% and 36.8%) being the technology most fre-
quently used for video visits in urban areas. There was a sig-
nificantly lower proportion of urban patients (11.9%) who
did not have a telehealth visit in the previous year when com-
pared to rural/frontier patients (31.6%, P< .001). Of the 77
patients (25.1%) who did not have a telehealth encounter in
the previous year, the main reasons for not engaging in tele-
health were “preference to seeing the provider in person” and
“telehealth not being an option for me.”

Patient Trust Assessment Tool Scores
Overall, PATAT scores were associated with location
(Urban, Rural/Frontier), as depicted in Figure 1. Rural/
Frontier patients had significantly lower PATAT scores
than urban patients across each of the 5 domains: Trust in
the care organization (median urban score= 5.0 vs median
rural/frontier score= 4.2, P< .001); Trust in care profes-
sional (4.8 vs 4.2, P< .001); Trust in treatment (4.4 vs 4.0,
P< .001); Trust in technology (4.5 vs 4.0, P= .002); and
Trust in the telemedicine service (4 vs 3.7, P= .001).
Although these last 2 scores were calculated similarly,
patient responses were specific to the type of telehealth
service they utilized, either phone or video telehealth visits.

We hypothesized that the significant associations of loca-
tion with Trust in technology (P= .003) and Trust in the tele-
medicine service (P= .001) may be confounded by age or
visit type (phone vs video), as our rural/frontier patient
sample was significantly older (P< .001, Table 1) and had
much higher use of phone over video visits (P< .001,
Table 1) compared to urban patients. To evaluate these pos-
sible confounding effects, we conducted post hoc analyses
using quantile regression (specifically comparing medians),
due to the highly skewed nature of the Trust in technology
and Trust in telemedicine service scores. Trust in technology
and Trust in telemedicine service were modeled separately as
dependent variables, and age, visit type (phone vs video), and
location (rural/frontier vs urban) were modeled as indepen-
dent variables. Multivariable quantile (median) regression
models were considered separately for each outcome. None
of the variables were associated with Trust in technology
and only visit type was significantly associated (P< .05)

Figure 1. Patient perceptions regarding trust in telehealth services

provided by nurse-led sites by place of patient’s residence
(location). Each P value tests if the urban distribution is significantly

different than the rural/frontier distribution for each PATAT score

using the Kruskal-Wallis test. Missing data due to lack of

self-reporting varied by item. Actual counts per paired variable

score are frontier/rural (N= 186-191) and urban (N= 77-88).

Presented P values were corrected for multiple comparisons using

the Benjamini-Hochberg False Discovery Rate (FDR) method.
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with Trust in telemedicine service, in the multivariable
models.

Provider Characteristics
Of eligible providers (physicians, advanced practice regis-
tered nurses, registered nurses, pharmacists, and counselors)
who conducted at least one virtual visit during the COVID-19
pandemic in the previous year, 88 (28.8%) completed
the online surveys (only provided in English). As shown
in Table 2, most respondents were white (94.2%),
non-Hispanic (84.1%), and spoke English at home (97.7%),

with no significant differences between urban or rural/fron-
tier areas of residence. Most respondents were female
(87.5%), with a slightly higher representation in urban
versus rural/frontier settings (96.2% vs 74.3%, P= .04).
Although providers in urban areas seem to be slightly
younger than those in rural/frontier areas (36.5% vs 11.8%,
respectively, were in the 30-39 years range), this difference
was not statistically significant. With no differences across
location, most respondents provided clinical services
(71.6%) rather than behavioral, pharmacy, or other services,
and most had offered telehealth in the past year (97.7%). The
modality of telehealth services was significantly different

Table 2. Characteristics of Providers Participating in the Telehealth Surveys (n= 88).a

Characteristic

Total Rural/Frontier Urban

P ValueN % n % n %

Gender 88 35 53 .040
Female 77 87.5 26 74.3 51 96.2

Male 11 12.5 9 25.7 2 3.8

Race 86 34 52 .797

White 81 94.2 31 91.2 50 96.2

non-white 5 5.8 3 8.8 2 3.8

Ethnicity 86 34 52 .983

non-Hispanic 74 84.1 28 82.4 46 86.8

Hispanic 14 15.9 7 17.6 7 13.2

Language at home 88 35 53 .961

English 86 97.7 35 100.0 51 96.2

Spanish/English 2 2.3 0 0.0 2 3.8

Age 87 34 53 .961

20-29 years 6 6.9 3 8.8 3 5.8

30-39 years 23 26.4 4 11.8 19 36.5

40-49 years 26 29.9 10 29.4 16 30.8

50-59 years 17 19.5 9 26.5 8 15.4

Over 60 years 14 16.1 8 23.5 6 11.5

Provider type 88 35 53 1.000

Clinical 63 71.6 25 71.4 38 71.7

Behavioral health 14 15.9 7 20.0 7 13.2

Pharmacy 1 1.1 1 2.9 0 0.0

Other 10 11.4 2 5.7 8 15.1

Provide telehealth encounter 88 35 53 1.000

Yes 86 97.7 34 97.1 52 98.1

No 2 2.3 1 2.9 1 1.9

Telehealth encounter type 88 35 53 .023
Phone call 32 36.4 20 57.1 12 22.6

Video visit* 56 63.6 15 42.9 41 77.4

Smartphone 31 8 23

Laptop 41 9 32

Desktop 12 5 7

Tablet 7 5 2

Percent of visits using telehealth 88 35 53 .023
<25% 14 15.9 12 34.3 2 3.8

26%-50% 10 11.4 2 5.7 8 15.1

51%-75% 19 21.6 7 20.0 12 22.6

100% 37 42.0 9 25.7 28 52.8

Bold type represents a statistically significant result.
aFisher’s exact test was used for Race, Gender, Home Language, and “Do you provide telehealth” due to sample size constraints. The χ2 test was used for all

other categorical variables. The t test was used for age, whose categories were treated as ordinal values. Some variables were collapsed to be binary

comparisons: (1) Race—White versus non-white, (2), Service type—Clinical versus nonclinical, and (3) Percentage of Telehealth—<50% versus >50%.

Presented P values were corrected for multiple comparisons using the Benjamini-Hochberg False Discovery Rate (FDR) method.
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across location (P= .023), with urban providers using video
calls more frequently than phone (77.4% video vs 42.9%
phone), and rural/frontier providers mainly using phone
calls (57.1%). Additionally, urban providers conducted the
bulk of their visits over telehealth (75.4% provided >51%
of their visits over telehealth), while the frequency of visits
provided via telehealth was significantly lower among
rural/frontier providers (45.7% provided >51% of their
visits over telehealth, P= .023).

When asked about their perception of whether the tele-
health visit was equal or better than the in-person visit,
there were no significant differences in provider responses

across location for the various topics asked: Timely access
to follow-ups; Efficiency of Visit; Length of visit required to
assess and treat patient; Workflow outside of the visit
(before and after); Ease of scheduling follow-up visits;
Continuity of care and coordination with other providers;
Ease of accessing patient record during the visit; The
ability to see a physical problem; The ability to communicate
effectively; Personal connection I feel with the patient;
Patient access to care; and Overall quality of the visit.

To better characterize clinicians’ preferred aspects of both
office and virtual visits, we conducted a post-hoc analysis
testing if the proportion of providers preferring Virtual

Figure 2. Clinician perceptions—percent of providers who thought office versus virtual visit was better for each visit feature. Given P
values test if the proportion of providers (N= 83) who prefer Virtual Visits is significantly different than the proportion of providers who

prefer Office Visits for each question. A χ2 goodness-of-fit test assuming a multinomial distribution, conditioned on the number of providers

who reported “No Difference,” was used to test this hypothesis for each question. *P values were conducted as post hoc analyses so were

not corrected for multiple testing.
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Visits versus Office Visits was significantly different for each
clinician perception question (Figure 2). Differences for each
question were tested using χ2 goodness-of-fit test assuming a
multinomial distribution, conditioned on the number of pro-
viders who reported “No Difference” for each question. In
this analysis, providers significantly preferred office over
virtual visits with respect to the quality of the visit, the con-
nection with the patient, the ability to communicate effec-
tively, the ability to see a problem, continuity and care
coordination, and the appropriate length of the visit
(3-100-fold, all P< .001). Conversely, providers reported
that ease of access to patient records, scheduling follow-up
visits, and timely follow-ups were all better accomplished
during virtual visits than office visits (2-4.5-fold higher, all
P< .001).

Discussion
The regionalization of healthcare services has resulted in dif-
ferential access to care, sometimes creating barriers for those
living in underserved, rural communities. These disparities in
access contribute to inferior healthcare outcomes. Telehealth
poses a solution to improve patient and provider satisfaction,
increase measures of quality of care and patient safety, and
reduce overall costs of care. Results from patients who
received care through 3 nurse-led care models across
Colorado demonstrated more phone versus video visits
among rural and Hispanic populations. The ethnic distribu-
tion among the survey respondents related to the overall pop-
ulation in Colorado, with 32.7% of the respondents who
identified as Hispanics or Latino in both rural/frontier and
urban areas. The preponderance of female respondents
(79.5%) was not surprising considering 2 of the 3 models
of care were directed toward maternal health and a recent
study documented women used telemedicine in primary
care significantly more than men (18).

Although the use of telephone is consistent with research
on low-income populations (19), it raises important policy
implications for broader use of telehealth services. Media
reports during the pandemic indicated that many families in
rural settings may have only had one phone which was
used not only for communication and health visits but also
for remote schooling of children. In addition to the lack of
available equipment, the availability of broadband or cell
coverage is also an issue in remote areas (20). The finding
that trust in telehealth was lower among patients who used
phone versus video further substantiates the need to
provide consistent, high-quality video capability for those
in rural areas.

The post hoc quantile regression results suggest differing
Visit Type use drove the Location by Trust in telehealth
service association previously observed and looks to be
more important in determining a patient’s trust in telehealth
service score than age and location. Specifically, video
users had significantly higher trust in telehealth service
scores than phone users (coefficient= 0.333, P= .015).

From a provider perspective, there were no significant dif-
ferences concerning perceptions of telehealth by location.
Further, providers across the state were consistent in identify-
ing visit features that worked well virtually (such as
improved ease of follow-up), as well as those for which an
office visit is preferable (including visits requiring a physical
exam) as is consistent with current literature (21).

Limitations
A few limitations of the study are noteworthy. First, self-
reported assessments were used; however, both were used
in previous studies. Second, results are limited to patients
providing data through an electronic survey, rather than all
patients served, therefore, the perception of overall access
and ability to use technology might be biased. Our attempted
solution was to offer financial support to clinical sites to facil-
itate data collection when patients presented for care.
However, we were not able to successfully reach those
patients for whom telehealth was not a solution. Third,
given the small numbers in frontier counties, patients in
rural and frontier settings were aggregated, which might
not necessarily demonstrate they were demographically iden-
tical. Moreover, the evaluation focused on data from
nurse-led care models, which may not generalize to care
received by all patients in the state.

Conclusions
As we emerge from the pandemic and analyze the lessons
learned, telehealth can be beneficial, but it must be available
to the most vulnerable. Access to Internet services has been
referred to recently as a social determinant of health (22).
The explosion of telehealth during the COVID-19 pandemic
exposes the need for innovative and comprehensive
approaches to address disparities created by the digital
divide. Using a health equity lens, policy makers must con-
sider equitable access and work toward innovative care solu-
tions that are available to all.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding
The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
project was funded under grant number 5 R01 HS028085 from
the Agency for Healthcare Research and Quality (AHRQ), U.S.
Department of Health and Human Services (HHS). The authors
are solely responsible for this document’s contents, findings, and
conclusions, which do not necessarily represent the views of
AHRQ. Readers should not interpret any statement in this report
as an official position of AHRQ or of HHS. In addition, this
project utilized REDCap supported by NIH/NCATS Colorado
CTSA Grant Number UL1 TR002535.

Barton et al 7



ORCID iD
Amy J Barton https://orcid.org/0000-0003-3584-3879

References

1. Koonin LM, Hoots B, Tsang CA, et al. Trends in the use of tele-
health during the emergence of the COVID-19 pandemic—
United States, January-March 2020. MMWR Morb Mortal
Wkly Rep. 2020;69:1595‐9. doi:10.15585/mmwr.mm6943a3

2. Verma S. Early Impact of CMS Expansion of Medicare
Telehealth During COVID-19. Health Affairs Forefront blog.
July 15, 2020, 2020.

3. Lagasse J. Telehealth claim lines increased more than 4,000%
in the past year. Healthcare Finance June 3, 2020.

4. Shigekawa E, Fix M, Corbett G, Roby DH, Coffman J. The
current state of telehealth evidence: a rapid review. Health
Aff (Millwood). 2018;37:1975‐82. doi:10.1377/hlthaff.2018.
05132

5. Gong G, Phillips SG, Hudson C, Curti D, Philips BU. Higher
US rural mortality rates linked to socioeconomic status, physi-
cian shortages, and lack of health insurance. Health Aff
(Millwood). 2019;38:2003‐10. doi:10.1377/hlthaff.2019.00722

6. Hays RD, Skootsky SA. Patient experience with in-person and
telehealth visits before and during the COVID-19 pandemic at a
large integrated health system in the United States. J Gen Intern
Med. 2022;37:847‐52. doi:10.1007/s11606-021-07196-4

7. Hirko KA, Kerver JM, Ford S, et al. Telehealth in response to
the COVID-19 pandemic: implications for rural health dispari-
ties. J Am Med Inform Assoc. 2020;27:1816‐8. doi:10.1093/
jamia/ocaa156

8. World Health Organization. Patient Engagement: Technical
Series on Safer Primary Care. 2016. https://www.who.int/
publications/i/item/9789241511629

9. Weber M, Stalder S, Techau A, Centi S, McNair B, Barton AJ.
Behavioral health integration in a nurse-led federally qualified
health center: outcomes of care. J Am Assoc Nurse Pract.
2020;33:1166‐72. doi:10.1097/JXX.0000000000000506

10. Nodine PM, Collins MR, Wood CL, et al. Nitrous oxide use
during labor: satisfaction, adverse effects, and predictors of
conversion to neuraxial analgesia. J Midwifery Womens
Health. 2020. doi:10.1111/jmwh.13124

11. Neal M, Fixsen A. The nurse-family partnership in Colorado:
supporting high-quality programming with implementation

science. J Nurs Scholarsh. 2020;52:6‐13. doi:10.1111/jnu.
12506

12. Velsen L, Tabak M, Hermens H. Measuring patient trust in tele-
medicine services: development of a survey instrument and its
validation for an anticoagulation web-service. Int J Med
Inform. 2017;97:52‐8. doi:10.1016/j.ijmedinf.2016.09.009

13. Donelan K, Barreto EA, Sossong S, et al. Patient and clinician
experiences with telehealth for patient follow-up care. Am J
Manag Care. 2019;25:40‐4.

14. Beaton DE, Bombardier C, Guillemin F, Ferraz MB.
Guidelines for the process of cross-cultural adaptation of self-
report measures. Spine (Phila Pa 1976). 2000;25:3186‐91.
doi:10.1097/00007632-200012150-00014

15. Guillemin F, Bombardier C, Beaton D. Cross-cultural adapta-
tion of health-related quality of life measures: literature
review and proposed guidelines. J Clin Epidemiol.
1993;46:1417‐32. doi:10.1016/0895-4356(93)90142-n

16. Gance-Cleveland B, Leiferman J, Yates S, et al. Spanish trans-
lation of StartSmartTM using the Beaton process to ensure tech
equity. J Health Care Poor Underserved. 2021;32:85‐105.
doi:10.1353/hpu.2021.0052

17. R: A language and environment for statistical computing. R
Foundation for Statistical Computing. 2021. https://www.R-
project.org/

18. Eberly LA, Kallan MJ, Julien HM, et al. Patient characteristics
associated with telemedicine access for primary and specialty
ambulatory care during the COVID-19 pandemic. JAMA Netw
Open. 2020;3:e2031640. doi:10.1001/jamanetworkopen.2020.
31640

19. Park J, Erikson C, Han X, Iyer P. Are state telehealth policies
associated with the use of telehealth services among under-
served populations? Health Aff (Millwood). 2018;37:2060‐8.
doi:10.1377/hlthaff.2018.05101

20. Anthony BJr. Implications of telehealth and digital care solu-
tions during COVID-19 pandemic: a qualitative literature
review. Inform Health Soc Care. 2021;46:68‐83. doi:10.1080/
17538157.2020.1839467

21. Lindenfeld Z, Berry C, Albert S, et al. Synchronous home-based
telemedicine for primary care: a review. Med Care Res Rev.
2022:107755872210930. doi:10.1177/10775587221093043

22. Benda NC, Veinot TC, Sieck CJ, Ancker JS. Broadband inter-
net access is a social determinant of health! Am J Public Health.
2020;110:1123‐5. doi:10.2105/ajph.2020.305784

8 Journal of Patient Experience

https://orcid.org/0000-0003-3584-3879
https://orcid.org/0000-0003-3584-3879
http://doi.org/10.15585/mmwr.mm6943a3
http://doi.org/10.1377/hlthaff.2018.05132
http://doi.org/10.1377/hlthaff.2018.05132
http://doi.org/10.1377/hlthaff.2019.00722
http://doi.org/10.1007/s11606-021-07196-4
http://doi.org/10.1007/s11606-021-07196-4
http://doi.org/10.1007/s11606-021-07196-4
http://doi.org/10.1007/s11606-021-07196-4
http://doi.org/10.1093/jamia/ocaa156
http://doi.org/10.1093/jamia/ocaa156
https://www.who.int/publications/i/item/9789241511629
https://www.who.int/publications/i/item/9789241511629
https://www.who.int/publications/i/item/9789241511629
http://doi.org/10.1097/JXX.0000000000000506
http://doi.org/10.1111/jmwh.13124
http://doi.org/10.1111/jnu.12506
http://doi.org/10.1111/jnu.12506
http://doi.org/10.1016/j.ijmedinf.2016.09.009
http://doi.org/10.1097/00007632-200012150-00014
http://doi.org/10.1097/00007632-200012150-00014
http://doi.org/10.1097/00007632-200012150-00014
http://doi.org/10.1016/0895-4356(93)90142-n
http://doi.org/10.1016/0895-4356(93)90142-n
http://doi.org/10.1016/0895-4356(93)90142-n
http://doi.org/10.1353/hpu.2021.0052
https://www.R-project.org/
https://www.R-project.org/
https://www.R-project.org/
http://doi.org/10.1001/jamanetworkopen.2020.31640
http://doi.org/10.1001/jamanetworkopen.2020.31640
http://doi.org/10.1377/hlthaff.2018.05101
http://doi.org/10.1080/17538157.2020.1839467
http://doi.org/10.1080/17538157.2020.1839467
http://doi.org/10.1177/10775587221093043
http://doi.org/10.2105/ajph.2020.305784

	 Introduction
	 Method
	 Design
	 Sample
	 Procedure and Instruments
	 Clinician perception of telehealth

	 Patient Survey Translation and Cultural Adaptation
	 Institutional Review Board Approval
	 Statistical Analysis

	 Results
	 Patient Characteristics
	 Patients’ Engagement With the Virtual Visit
	 Patient Trust Assessment Tool Scores
	 Provider Characteristics

	 Discussion
	 Limitations
	 Conclusions
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


