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Abstract 

Background:  At the onset of COVID-19, there was a rapid expansion of telehealth (video/telephone) visits to main‑
tain delivery of primary care (PC) services at the Veterans Health Administration (VA). This study examines patient, 
provider, and site-level characteristics of any virtual and video-based care in PC.

Methods:  Interrupted time series (ITS) design was conducted using VA administrative/clinical, electronic health‑
care data, 12-months before and 12-months after COVID-19 onset (set at March 2020) at the VA Greater Los Angeles 
Healthcare System (GLA), between 2019 and 2021. Patients with at least one visit to a VA PC clinic at GLA (n = 547,730 
visits) were included in the analysis. The two main outcomes for this study were 1) any telehealth (versus in-person), 
as well as 2) video-based care (versus telephone). For the ITS analysis, segmented logistic regression on repeated 
monthly observations of any telehealth and video-based care was used.

Results:  Percent telehealth and video use increased from 13.9 to 63.1%, and 0.3 to 11.3%, respectively, before to 
after COVID-19 onset. According to adjusted percentages, GLA community-based clinics (37.7%, versus 29.8% in 
hospital-based clinics, p < .001), social workers/pharmacists/dietitians (53.7%, versus 34.0% for PC clinicians, p < .001), 
and minority groups, non-Hispanic African Americans (36.3%) and Hispanics (34.4%, versus 35.3% for Whites, p < .001) 
were more likely to use telephone than video. Conversely, mental health providers (43.3%) compared to PC clinicians 
(15.3%), and women (for all age groups, except 75+) compared to men, were more likely to use video than telephone 
(all p’s < .001).

Conclusions:  Since telehealth care provision is likely to continue after COVID-19, additional research is needed to 
identify which PC outpatient services are better suited for telephone (e.g., case management) versus video-based 
care (e.g., integrated mental health visits). Additionally, it is important to understand how all clinics can systemati‑
cally increase access to both telephone- and video-based PC services, while ensuring equitable care for all patient 
populations.
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Introduction
With the onset of the COVID-19 pandemic, there was an 
urgent need to expand telehealth services in outpatient 
care, so care, albeit limited in some cases, could still be 
provided while keeping patients safe from the novel cor-
onavirus [1, 2]. During the past 20 months, COVID-19 
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provided the opportunity and the push to increase the 
expansion of home-based virtual care in primary care 
(PC) [3–7]. Telehealth is broadly defined as using tech-
nology for a remote medical encounter [3]. Recent 
research on PC and telehealth services has expanded 
rapidly both within VA, as well as outside of VA, focus-
ing on a wide variety of topics, such as identifying ways 
to integrate telehealth in PC [8, 9], patient satisfaction 
with telehealth services [10], organizational and external 
factors associated with video use [11], patient character-
istics of telehealth use and disparities in access to video 
visits [6, 12, 13], among other topics. Like many health-
care settings, access to VA telehealth services, especially 
VA Video Connect (VVC) [6, 11], which is the primary 
approved platform for patient home-based video visits at 
the VA [14–19], increased dramatically immediately after 
onset of COVID-19 [4].

While the demand for patient home-based virtual 
visits in PC beyond the pandemic is still unknown, the 
provision of telehealth services in PC will continue after 
COVID-19. Now more than ever, virtual-based care 
has been integrated as another mode of care delivery 
across healthcare systems, including the Veterans Health 
Administration (VA). Although the increase in telehealth 
and video use in PC, both at the VA and outside of VA 
during COVID-19, is widely recognized [1, 2, 4–7, 11, 
20–27], it is still unclear how the use of telehealth ser-
vices in PC affects care at multiple levels (i.e., patient, 
provider, clinic). The VA is an ideal place to study tel-
ehealth service utilization, since it was an early adopter 
and a national leader [18] in telehealth, with over two 
decades of experience in virtual care [4]. Furthermore, 
the VA’s main hospitals are connected to surrounding 
community outpatient centers, which are often located in 
less urban/rural areas, with limited cellular and internet 
bandwidth. Moreover, the VA’s team-based PC model, 
which is patient-aligned care teams (PACT) with inter-
disciplinary providers, are patient-centered medical 
models similar to various non-VA settings.

In a recent study [28], a mixed methods approach was 
used to examine the implementation of telehealth ser-
vices during COVID-19 at three clinics (PC, Cardiol-
ogy, and Home-Based Primary Care) at one VA medical 
center, and the authors illustrated that the determinants 
of telehealth utilization were multifaceted; further exami-
nation of patient, provider, clinic, and site characteristics 
are now needed to better understand what factors are 
associated with telehealth use. To our knowledge, there 
are no studies that have simultaneously examined multi-
level characteristics of telehealth utilization. This study 
focuses on the VA Greater Los Angeles Healthcare Sys-
tem (GLA), which includes a hospital-based clinic and 
surrounding large and small community-based clinics 

and examines the impact of provider type as well as site 
type on telehealth or video use in PC. In addition to 
provider and site characteristics, this study also focuses 
on patient characteristics, and examines differences in 
telehealth (or video) by sex and age, as well as by race/
ethnicity, within the context of before and after the onset 
of the pandemic. The overarching research question for 
the study includes: what were the impacts of COVID 
onset (restriction of in-person services), re-expansion 
of in-person services, and the 2020 flu season on tele-
health and video use? And, within this context, four main 
hypotheses were tested to examine patient, provider, 
and site-level characteristics of telehealth (or video) use: 
Patient: 1) younger women Veterans are more likely to 
use telehealth (or video) services compared to younger 
men Veterans, while 2) racial/minority groups are less 
likely to use telehealth (or video) compared to Whites; 
Provider: 3) specialty clinicians in primary care clinics 
(such as mental health providers and social workers) are 
more likely to use telehealth (or video) compared to pri-
mary care providers; Site: 4) the main medical facility is 
more likely to have telehealth (or video) visits compared 
to the community clinics.

Methods
VA administrative/clinical, electronic healthcare data 
were used to examine the characteristics of any tele-
health use, as well as video use in PC at GLA, during the 
24-month study period (March 1, 2019, through Febru-
ary 28, 2021), which comprised an ITS with 12-months of 
dependent variable measurements before and 12-months 
after the onset of COVID-19 in March 2020. The study 
sample included a total of 547,730 PC visits: 299,881 
PC visits (64,362 patients) during the 12-months before 
the onset of COVID-19, and 247,849 PC visits (48,729 
patients) during the 12-months after the onset of 
COVID-19.

This study was part of a larger study that examined 
implementation of telehealth services at three types of 
clinics/programs (PC, HBPC, Cardiology) in GLA [28], 
and it was approved by the GLA Institutional Review 
Board (IRB #1616051–6).

Measures
In this study, telehealth is further defined as synchro-
nous communication between clinicians and patients 
(from home) using either audio (phone) or audio and 
video (video-based care) [3]. The study included two 
main dependent variables: 1) telehealth use (phone or 
video) vs. in-person care, among all PC users during the 
24-month study period, and 2) video- vs. phone-based 
care, among all PC telehealth users during the 24-month 
study period. We included covariate measures at three 
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levels: patient, provider, and site. Patient-level covari-
ates known to be associated with telehealth use included: 
patient socio-demographics (age and sex interaction, 
race/ethnicity, marital status, health insurance) [6, 7, 
23, 25] and Nosos comorbidity score (a cost-based risk 
adjustment scale used by VA) [29]. Four age categories 
(18–44, 45–64, 65–74, 75+), two categories for sex (male, 
female), five race/ethnicity categories (non-Hispanic 
Whites, non-Hispanic African Americans, non-Hispanic 
Others, Hispanics, Unknown), two categories for mari-
tal status (married vs. not married), and non-VA health 
insurance coverage (yes vs. no).

Provider-level covariates included provider type, as 
specialty clinicians are thought to be early adopters of 
telehealth [5, 16]. The GLA PC clinics are composed of 
PACT teams. The VA PACT teams have healthcare cli-
nicians from different backgrounds including, physicians 
(MD), nurse practitioners (NP), Physician Assistants 
(PA), registered nurse (RN) care managers, licensed voca-
tional nurses (LVN), pharmacists (Pharm), medical assis-
tants (MSA) (i.e., clerks and schedulers), nutritionists/
dieticians (DT), social workers (SW), and mental health 
providers (MH). For this study, type of PC clinicians was 
grouped in four categories: 1 = MD, NP, PA; 2 = LVN, 
MA; 3 = RN; 4 = SW, Pharm, DT; 5 = MH. Site-level 
covariates included site type to account for known rural 
versus urban disparities in telehealth use [11, 12]. GLA 
includes a main medical facility in West Los Angeles 
(WLA) and several community-based clinics throughout 
the greater Los Angeles area and surrounding counties. 
Therefore, site type was categorized WLA vs. commu-
nity-based clinics.

Statistical analyses
Individual-level interrupted time series (ITS) analy-
sis through segmented logistic regression on repeated 
monthly observations of telehealth use over 24-months 
(March 1, 2019, through March 1, 2021) was used to test 
the impacts of COVID onset, re-expansion of in-person 
services at GLA and the start of the 2020 flu season on 
telehealth (or video) use. The time series was divided into 
four segments: 1) pre-COVID (March 2019 through Feb-
ruary 2020), 2) onset of COVID-19 (stay-at-home orders 
were initiated March 2020 through May 2020), 3) the 
re-expansion of in-person services at GLA (June 2020 
through October 2020), and 4) start of 2020 flu season 
(November 2020 through March 2021).

Multivariate associations of key patient demographic 
and clinical variables, as well as provider and site char-
acteristics, with telehealth (or video) use were tested 
using logistic regressions for each dependent variable. 
The model specification included all predictor vari-
ables listed above, and a sex-by-age interaction term to 

examine whether younger women were more likely to 
use telehealth services compared to younger men. The 
associations of each categorical variable with telehealth 
(or video) use are expressed as differences in the adjusted 
percentages of telehealth (or video) use between each 
category and a reference category. For provider type, the 
first group of clinicians (i.e., MDs, NPs, PAs), and for the 
site variable, community-based clinics were set as the ref-
erence categories. The statistical significance level was 
set at p < 0.05. Analyses were conducted in Stata (version 
17.0).

Results
Table  1 compares patient characteristics of GLA PC 
patients, pre-COVID-19 (March 1, 2019-February 28, 
2020) vs. during COVID-19 (March 1, 2020, through 
February 28, 2021). The results indicate very similar char-
acteristics between the two groups of patients (pre- and 
post-pandemic), except for telehealth use. Before onset 
of COVID-19, only 13.9% of GLA PC patients used any 
telehealth services, where only 0.3% used video-based 
care. During the first 12-months of COVID-19, however, 
63.1% of GLA PC patients used telehealth services and 
11.3% used video-based care.

Figure  1a illustrates the adjusted probabilities of any 
telehealth use over four-time segments: pre-COVID, 
onset of COVID-19, re-expansion of in-person services 
at GLA, and start of the 2020 flu season. Figure 1b illus-
trates the adjusted probabilities of video use by the same 
four-time segments. Both figures display the results of 
the shifts to intercepts and slopes following COVID-19 
onset, in-person service re-expansion, and flu season 
onset.

The results of the logistic regression analysis are sum-
marized in Table 2. These results illustrate adjusted per-
centages for site, provider, and patient predictors of any 
telehealth use (first column) and video use (second col-
umn) in PC at GLA. The findings indicate that there is 
evidence of adjusted associations for each patient, pro-
vider, and site-level characteristic with telehealth use, 
as well as video use. For site characteristics, Veterans at 
the GLA community-based clinics had a higher percent-
age of any telehealth use (37.7%) compared to Veterans 
receiving primary care at the main WLA medical facil-
ity (29.8%) (p < .001). Conversely, video use was lower 
among community-based clinics PC patients (9.5%) com-
pared to PC patients at the WLA medical facility (13.1%) 
(p < .001).

Regarding provider type, social workers, pharmacists, 
and dietitians had the highest percentage of telehealth 
use (53.7%) compared to PC clinicians (34.0%) (p < .001). 
For video-based care, however, mental health providers 
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(43.3%) in PC clinics had the highest video use compared 
to PC clinicians (15.3%) (p < .001).

Regarding patient characteristics, for telehealth use 
as well as video-based care, the sex-by-age interaction 
results indicated that for all age groups, except for the 
oldest age group (75+), women were more likely to use 
telehealth (e.g., 18–44 years of age: women 40.6% vs. men 
34.4%, p < .001) or video than men (e.g., 18–44 years of 
age: women: 20.2% vs. men: 15.3%, p < .001) (see Table 2). 
It should be noted that telehealth use among younger 
women was higher compared to younger men, but these 
sex differences diminished among older age groups (45–
64 and 65–74). For video use, on the other hand, except 
for the oldest age group (75+), women of all ages were 
more likely to use video than men. In terms of racial/eth-
nic differences, non-Hispanic African Americans (36.3%) 
had higher percentage of any telehealth use, while His-
panics (34.4%) had lower percentage of telehealth use 
compared to non-Hispanic Whites (35.3%) (p’s < .001). 
For video use, however, both Hispanics (10.2%) and 
non-Hispanic African Americans (9.7%) had a lower 
percentage compared to non-Hispanic Whites (11.1%) 
(p’s < .001). Similarly, use of telehealth services among 
those who have non-VA health insurance was higher 

(35.9% vs. 34.8%, p < .001) than among Veterans with only 
VA insurance. We saw the same pattern for video use 
(11.2% vs. 10.0%, respectively, p < .001). Regarding health 
factors, Veterans with higher Nosos scores had higher 
percentages of any telehealth use (Nosos score 0.5 vs. 2.0: 
35.1% and.35.4%, respectively, p < .001), but for video use, 
Veterans with higher Nosos scores had lower percentages 
of video use (0.5 vs. 2.0: 11.3% and. 9.8%, respectively, 
p < .001).

Discussion
Before the COVID-19 pandemic, the literature on tel-
ehealth [30–43] mainly focused on non-emergency situa-
tions, where patients and clinicians had a choice between 
virtual and in-person visits. Even with pre-COVID-19 
telehealth research during major disasters, such as Hur-
ricanes Sandy (in 2012), Harvey (in 2017), and Irma/
Maria (in 2017), where there were disruptions in access-
ing in-person care, use of telehealth visits were limited 
and predominantly phone based [44–46]. However, 
with the onset of the pandemic, fear of infection quickly 
became a priority to protect all healthcare profession-
als and patients, which combined with organizational 
factors propelled the widespread and rapid expansion 

Table 1  Patient characteristics at the VA Greater Los Angeles Primary Care Clinics, 12-months before (March 1, 2019-February 28, 2020) 
and 12-months after onset of COVID-19 (March 1, 2020-February 28, 2021)

a Nosos is an indicator of comorbidities and health risk (see U.S. Department of Veterans Affairs. Risk Adjustment. 2016 Mar 16 [cited 2021 June 11]. Available from: 
http://​vaww.​herc.​resea​rch.​va.​gov/​inclu​de/​page.​asp?​id=​risk-​adjus​tment#​goes-​into-​nosos

Patient Characteristics 12-months before onset of COVID-19 (n = 64,361) 12-months after 
onset of COVID-19 
(n = 48,729)

Used Telehealth Services (phone or video) 13.9% 63.1%

Video Only 0.3% 11.3%

Male 91.4% 91.5%

Race:

  Non-Hispanic White 42.9% 43.1%

  Non-Hispanic African American 20.9% 21.2%

  Hispanic 17.7% 17.8%

  Non-Hispanic Other 6.1% 5.9%

  Unknown 12.5% 12.2%

Age Categories:

  18–44 23.1% 19.9%

  45–64 27.6% 28.1%

  65–74 28.9% 31.2%

  75+ 20.4% 20.8%

Married 40.3% 40.3%

Other Health Insurance 43.6% 46.0%

Main Medical Facility 24.0% 25.5%

Mean Age 60.5 (SD = 17.6) 61.7 (SD = 16.8)

Mean Nososa 1.04 (SD = 1.40)
(n = 61,914)

1.08 (SD = 1.41)
(n = 47,248)

http://vaww.herc.research.va.gov/include/page.asp?id=risk-adjustment#goes-into-nosos
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Fig. 1  a For any virtual/telehealth (TH) use, in the pre-COVID segment, there was evidence of a slight increasing monthly trend in telehealth 
use. At the onset of COVID-19 (month 13, March 2020), rate of any telehealth use showed a highly significant, near-threefold increase of 28 
percentage points (p < .001), and use showed significant monthly increases until the reauthorization of in-person services (month 16, June 2020). 
Rate of telehealth use then showed an immediate and significant dramatic reduction of 25 percentage points (p < .001) followed by a continued 
significant monthly reduction (p < .001). At the start of the 2020 flu season (month 20, November 2020), however, telehealth use showed a modest 
but significant increase followed by a significant monthly increase through the end of the time series. b For video-based care, however, different 
patterns of use emerged after the onset of COVID-19. Like telehealth use, before onset of COVID-19, there was evidence of an increasing monthly 
trend in video use (VVC). At the onset of COVID-19, however, there was a slight but significant decrease in video use, but this immediate reduction 
was followed by a sharp and highly significant increase until re-expansion of in-person services (month 16, June 2020), at which point video use 
had increased nearly eightfold. Video use then showed a slight immediate decrease, followed by a significant monthly increase until the start of 
the 2020 flu season (month 20, November 2020). Video use then showed a sharp and significant 20% decrease followed by a small but significant 
monthly decrease in video use until the end of the time series
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of real-time video telehealth to patients’ homes nation-
wide [1, 2, 4]. As a result, there was a dramatic shift to 
use of virtual care for outpatient services in PC and other 
healthcare services [5–8, 11, 20–27].

While several studies have examined patient (and 
some site) characteristics associated with telehealth use 
[6, 11], none have examined the simultaneous effect of 
multi-level determinants (including provider charac-
teristics) of telehealth use immediately after the onset 

of COVID-19. In this study, we simultaneously exam-
ined site, provider, and patient characteristics associ-
ated with telehealth and video use in PC and confirmed 
that racial/ethnic minority groups were more likely to 
use telephone than video, consistent with both VA and 
non-VA research [1, 6, 41, 47]. Although studies on 
inequities regarding access to virtual care are incon-
sistent [48–50], major gaps persist in access to cellu-
lar data, video-capability, computer devices, adequate/

Table 2  Patient, provider, and site characteristics of any virtual care or video-based care use at the VA Greater Los Angeles PC Clinics

a Individual-level interrupted time series analysis using segmented logistic regression on repeated monthly observations over 24-months (March 1, 2019 through 
March 1, 2021) adjusting for patient and provider level clustering; patient sociodemographic variables, health status; provider and site characteristics
b The association of the continuous Nosos score with telehealth (or video) use is expressed as the adjusted percentage of telehealth (or video) use obtained from 
a Nosos value of 2.0 (indicating comorbidities whose costs are likely to be two times as high as the national average, or “high-cost” users), and a Nosos value of 0.5 
(indicating comorbidities whose costs are likely to be only half the national average, or “low-cost” users)

Adjusted %a [non-reference vs. reference (ref) difference in % any virtual care or video-based care (95% Confidence Interval) and p-value]

Study Covariates Any Virtual Care p-value Video-Based Care p-value

Age & Sex Interaction:

  18–44 & Female (ref ) 40.6% (N/A) NA 20.2% (N/A) NA

  18–44 & Male 34.4% (−7.1, −5.2%) <.001 15.3% (−6.0, −3.8%) <.001

  45–54 & Female (ref ) 38.7% (N/A) NA 17.2% (N/A) NA

  45–54 & Male 34.6% (−5.1, −3.2%) <.001 10.6% (−7.6, − 5.6%) <.001

  65–74 & Female (ref ) 37.8% N/A NA 13.7% (N/A) NA

  65–74 & Male 34.9% (−4.5, −1.2%) <.001 8.5% (−7.0, −3.5%) <.001

  75+ & Female (ref ) 36.1% (N/A) NA 7.2% (N/A) NA

  75+ & Male 35.4% (−3.1, 1.7%) .555 7.0% (−2.0, 1.7%) .854

Race/Ethnicity:

  Non-Hispanic White (ref ) 35.3% (N/A) NA 11.1% (N/A) NA

  Non-Hispanic African American 36.3% (0.5, 1.4%) <.001 9.7% (−1.8, −1.0%) <.001

  Non-Hispanic All Other 34.7% (−1.3, 0.1%) .100 11.5% (−0.3, 1.1%) .300

  Hispanic 34.4% (−1.3, − 0.4%) <.001 10.2% (− 1.3, − 0.4%) <.001

  Unknown 34.6% (− 1.3, − 0.2%) .011 10.2% (− 1.4, − 0.3%) <.002

Marital Status:

  Not Married (ref ) 35.0% (N/A) 9.6% (N/A)_ NA

  Married 35.9% (0.6, 1.3%) <.001 12.1% (2.1, 2.8%) <.001

Non-VA Health Insurance:

  No (ref ) 34.8% (N/A) NA 10.0% (N/A) NA

  Yes 35.9% (0.7, 1.4%) <.001 11.2% (0.9, 1.6%) <.001

Health Risk Factors (Nosos)b:

  0.5 Nosos Value 35.1% (34.9, 35.3%) <.001 11.3% (11.1, 11.5%) <.001

  1.0 Nosos Value 35.2% (35.0, 35.4%) <.001 10.8% (10.6, 11.0%) <.001

  2.0 Nosos Value 35.4% (35.2, 35.6%) <.001 9.8% (9.5, 10.0%) <.001

PCClinician Type:

  MDs, PAs, NPs (ref ) 34.0% (N/A) NA 15.3% (N/A) NA

  LVNs, Medical Assistant (MAs) 24.7% (−9.6, −8.9%) <.001 0.2% (−15.4, −14.8%) <.001

  Registered Nurse (RNs) 39.1% (4.8, 5.5%) <.001 2.2% (−13.4, − 12.8%) <.001

  SWs, Pharmacists, Dietitians 53.7% (19.1, 20.3%) <.001 5.4% (− 10.3, − 9.5%) <.001

  Mental Health Providers 41.3% (4.5, 10.0%) <.001 43.3% (23.6, 32.4%) <.001

Hospital-Based Clinic:

  No (e.g., community clinics) (ref ) 37.7% (N/A) NA 9.5% (N/A) NA

  Yes 29.8% (−8.2, −7.5%) <.001 13.1% (3.2, 4.0%) <.001
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high speed internet coverage and connectivity, which 
cannot be ignored when examining utilization of vir-
tual care for all patient populations [13]. One compo-
nent of addressing the racial/ethnic variations involves 
tackling the digital divide [51], as select groups, such 
as older individuals, and those living in rural areas, as 
well as individuals with socioeconomically disadvan-
taged backgrounds, may have more limited access to 
the internet or camera-enabled devices [51–53]. Since 
2016, the VA has provided tablets/iPads to qualified 
Veterans, in order to address the digital divide [51–53], 
but additional research is still needed to have a better 
understanding of telehealth access points in rural areas 
with poor broadband (https://​vaww.​teleh​ealth.​va.​gov/​
pgm/​atlas/​index.​asp). Furthermore, the adoption, and/
or expansion, of video-based care delivery depends on 
several other factors that are beyond the scope of this 
paper and require more research.

With respect to sex differences, the results from the sex 
and age interaction test illustrate a statistically signifi-
cant interaction effect, where telehealth use was higher 
among younger women Veterans. This might allude to 
the fact that for women with additional familial respon-
sibilities, such as childcare and caregiving to the elderly, 
telehealth might be a more viable option for this specific 
demographic. Although the lower telehealth or video use 
among older patients is not a new finding [54], the sig-
nificant interaction effect between sex and age on tele-
health use is novel, and more research is needed to better 
understand why younger women are more likely to use 
telehealth services compared to younger men.

Beyond patient characteristics, one key finding is the 
significant variation in site characteristics. Even though 
there are no studies that have studied PC telehealth use 
in VA medical centers compared to surrounding commu-
nity-based clinics, our study finding, which indicates that 
Veterans at GLA community-based clinics were more 
likely to use telephone and less likely to use video use 
compared to Veterans receiving care at the main WLA 
medical facility, essentially alludes to what is known 
about rural vs. urban telehealth disparities inside and 
outside of the VA [55–60]. Furthermore, site variations in 
access to video care might be due to various factors, such 
as differences in bandwidth availability, clinic infrastruc-
ture, leadership buy-in, provider trainings, resources, 
camera-devices, and IT support. Site differences might 
also allude to the different types of PC services that are 
offered at less urban community clinics versus urban/
main medical facilities.

Another key factor associated with telehealth use is 
type of provider. The study results indicate, compared to 
PCPs, social workers, nutritionists, and pharmacists were 
more likely to use any virtual care (mostly telephone), 

whereas mental health care providers were more likely to 
provide video-based care. Previous research has shown 
that mental health providers have a long tradition of 
using video visits, which may help explain the study find-
ings [61, 62]. Furthermore, social workers have a long 
history of conducting case management, which might 
explain their preference for using telephone vs. video. 
Similarly, for pharmacists and dietitians, a telephone 
visit might suffice, when trying to connect with patients 
virtually especially for education or management type 
encounters. In sum, these differences might allude to the 
type of care that is being provided by the different types 
of providers in PACT teams – where some PC services 
might be more appropriate for telephone visits, whereas 
others might be more appropriate for video visits. There-
fore, additional research is needed to identify which PC 
services are better suited for telephone- vs. vide-based 
care from both the provider’s as well as the patient’s per-
spectives. Moreover, more studies are needed to address 
how different types of outpatient clinics, such as com-
munity based and main medical facilities that have inter-
disciplinary teams of providers, can increase access to 
virtual care for all patient populations and different PC 
services.

Limitations
This study has several limitations. First, this study is 
based on one VA medical facility and surrounding large 
and small community clinics that are in an urban/sub-
urban area, which limits the generalizability of study 
findings to other VA facilities. Moreover, the patient 
population served by GLA, and surrounding commu-
nity clinics might differ from other areas in the coun-
try, which further limits generalizability. However, it 
should be noted that GLA is the second largest health-
care system in the country with diverse patient popu-
lations, which provides a larger context of telehealth 
use. Another limitation is that studying telehealth use 
within VA may not be generalizable to other non-VA 
healthcare systems. However, VA is a leader in provi-
sion of telehealth services, therefore, many learned 
lessons might still be applicable to non-VA facilities. 
Furthermore, the study did not have access to other 
provider variables, such as provider’s age or provider’s 
comfort with telehealth, which might influence tele-
health use or not use. These findings, however, do sug-
gest a critical need for additional information about 
site-level and provider-level variations in use of virtual 
services, understanding variations in phone and/or 
video use between main VA medical facilities and com-
munity-based outpatient clinics, and what resources 
are needed to increase access to virtual care among 
all PC clinicians. With regards to the study design, it 

https://vaww.telehealth.va.gov/pgm/atlas/index.asp
https://vaww.telehealth.va.gov/pgm/atlas/index.asp
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should be noted that the ITS design is not a true experi-
mental design, but a quasi-experimental design, which 
requires multiple measurements of dependent variables 
both before and after the occurrence of the hypoth-
esized causal event. A rule of thumb is eight observa-
tions both before and after the event. There is also no 
control population in the basic ITS design, although a 
control time series can be included under some con-
ditions [63]. Additionally, given that we did not have 
access to the number of COVID-19 cases, we were una-
ble to provide any information on COVID-19 cases and 
telehealth use. Finally, given that many factors, such as 
COVID-19 infection rates among patients and provid-
ers, impacted the rapid expansion and use of telehealth 
outpatient services, it is difficult to precisely disentan-
gle the impact of the various contextual factors on tel-
ehealth use.

Conclusion
The study findings indicate that the determinants of 
telehealth (or video) use are multifaceted, yet differ-
ent depending on the type of telehealth modality. Site, 
provider, and patient characteristics should all be con-
sidered to improve access to virtual care for all patient 
populations at the VA. Moreover, since telehealth care 
provision is likely to continue after COVID-19, addi-
tional research is needed to identify which PC outpa-
tient services are better suited for telephone (e.g., case 
management) versus video-based care (e.g., integrated 
mental health visits). Furthermore, given that remote 
care access is increasingly common, there are still many 
unanswered questions about tele-consultation quality 
and patient outcomes. In sum, it is important to under-
stand how all clinics can systematically increase access 
to both telephone- and video-based PC services, while 
ensuring equity care for all patient populations.
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