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ABSTRACT
BACKGROUND:  The COVID-19 pandemic disrupted 
delivery of health care services worldwide. We exam-
ined the impact of the pandemic on clinics participat-
ing in the Veterans Affairs (VA) Clinical Resource Hub 
(CRH) program, rolled out nationally in October 2019, 
to improve access to care at under-resourced VA clinics 
or “spoke” sites through telehealth services delivered by 
regional “hub” sites.
OBJECTIVE:  To assess whether the CRH program was 
associated with increased access to primary care, we 
compared use of primary, emergency, and inpatient care 
at sites that adopted CRH for primary care (CRH-PC) 
with sites that did not adopt CRH-PC, pre-post pan-
demic onset.
DESIGN:  Difference-in-difference and event study anal-
yses, adjusting for site characteristics.
STUDY COHORT:  A total of 1050 sites (254 CRH-
PC sites; 796 comparison sites), fiscal years (FY) 
2019–2021.
INTERVENTION:  CRH Program for Primary Care.
MAIN MEASURES:  Quarterly number of VA visits per 
site for primary care (across all and by modality, in-per-
son, video, and phone), emergency care, and inpatient 
care.
RESULTS:  In adjusted analyses, CRH-PC sites, com-
pared with non-CRH-PC sites, had on average 221 addi-
tional primary care visits (a volume increase of 3.4% 
compared to pre-pandemic). By modality, CRH-PC sites 
had 643 fewer in-person visits post-pandemic (− 14.4%) 
but 723 and 128 more phone and video visits (+ 39.9% 
and + 159.5%), respectively. CRH-PC sites, compared 
with non-CRH-PC sites, had fewer VA ED visits (− 4.2%) 
and hospital stays (− 5.1%) in VA medical centers. Exam-
ining visits per patient, we found that CRH-PC sites had 
48 additional telephone primary care visits per 1000 pri-
mary care patients (an increase of 9.8%), compared to 
non-program sites.
CONCLUSIONS:  VA’s pre-pandemic rollout of a new 
primary care telehealth program intended to improve 
access facilitated primary care visits during the pan-
demic, a period fraught with care disruptions, and lim-
ited in-person health care delivery, indicating the poten-
tial for the program to offer health system resilience.
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INTRODUCTION
The onset of the COVID-19 pandemic disrupted health care 
services globally.1, 2 Health systems began shutting down 
non-essential patient services in March 2020 to prevent the 
spread of COVID-19 infection. The disruption to care deliv-
ery posed threats of severely worsening health care access in 
already fragile rural and underserved areas that face peren-
nial shortages of health care professionals. In response to 
the pandemic, health systems began making unprecedented 
shifts to delivering care remotely via telehealth modalities.3 
Telehealth is broadly defined as “the use of electronic infor-
mation and telecommunication technologies to support long-
distance clinical healthcare.”3, 4 The pandemic emphasized 
the importance of telehealth, specifically synchronous audio-
only and audio–video episodes of care between patients and 
clinicians,5 as a key strategy for maintaining and facilitat-
ing access to care during crisis times, with the potential to 
enable health system resilience.1, 6–12

However, very few large-scale or national studies have 
evaluated whether existing telehealth infrastructure facili-
tates delivery of health care during crisis times.8, 13 The 
lack of studies on this topic may, in part, be attributed to 
the historically low uptake of telehealth by health systems 
prior to the COVID-19 pandemic. The U.S. Veterans’ Health 
Administration (VA) is an important exception as it was a 
leading provider of telehealth services in the USA even prior 
to the COVID-19 pandemic.14 As such, VA programs and 
data allow opportunities to examine how existing telehealth 
infrastructure can help maintain access to care and minimize 
care disruptions if crises, such as the COVID-19 pandemic, 
arise.

In this study, we leverage VA’s existing telehealth infra-
structure and a relatively more established culture of tele-
health encounters between patients and providers to examine 
the provision of primary care facilitated by the pre-pandemic 
rollout of VA’s Clinical Resource Hub (CRH) telehealth Received April 20, 2023 
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program. Building on pilot programs, VA began imple-
menting a national contingency staffing program in Octo-
ber 2019, 11, 15–17 just before the onset of the COVID-19 
pandemic. CRH aimed to provide staffing on a contingency 
basis in cases of non-catastrophic staff deficits or gaps in 
health care supply at primary and mental health clinics pri-
marily through telehealth services administered from VA 
regional hub sites to local VA clinics within the VA regional 
networks.15 While CRH was originally intended to be a 
site-to-site telehealth model, the majority of CRH services 
shifted to a site-to-home telehealth model at the onset of the 
pandemic.

We hypothesized that adoption of the CRH program would 
provide telehealth infrastructure advantages that would 
facilitate primary care utilization during the pandemic and 
also potentially reduce downstream emergency and inpatient 
care use as some care may be preventable through timely 
and improved access to primary care.18–20 In this study, we 
evaluated the impact of the pandemic on CRH’s delivery of 
primary care (total and by modality) and use of emergency 
and inpatient care within VA by comparing CRH sites and 
non-program sites pre- and post-pandemic.

INTERVENTION
CRH uses a “hub-and-spoke” model to connect patients at out-
patient “spoke” sites with clinical staff at “hub” sites in regional 
VA networks primarily via telehealth. VA’s interdisciplinary pri-
mary care teams, called Patient Aligned Care Teams (PACT), in 
hub sites assume responsibility for a panel of patients at spoke 
sites. Spoke sites with PACT team shortages and difficulties with 
provider recruitment may be eligible for CRH. CRH-PC sites 
were defined by the CRH program as sites with at least 10 CRH-
PC visits per month for 2 consecutive months.

DATA AND METHODS

Study Cohort
To identify our study cohort, we began with all VA clinics 
or sites (n = 1110) and excluded atypical such as commu-
nity living centers or sites with fewer than 450 patients over 
the study period, similar to prior work.21 The final study 
cohort included 1050 VA sites (CRH-PC: 254; non-CRH-
PC: 796). All patients assigned to a PACT team in each site 
were included; patient assignments were identified from the 
Reengineered Patient Care Management Module in the Cor-
porate Data Warehouse (CDW).22

Outcomes
As adoption of CRH can impact both the number of care 
visits and patients seen at sites, we examined the quarterly 

number of visits and patients served per site for two types 
of care:

VA outpatient primary care—primary care visits (total 
across all modalities—phone, video, and in-person and by 
each modality) and primary care patients served.
VA emergency department (ED) visits and hospitaliza-
tions—visits to and patients seen in EDs and inpatient 
stays within the VA system.

We considered reporting change in visits per patient 
assigned to each site; however, many patients assigned to a 
PACT team are not expected to and do not use primary care 
in each quarter. We therefore reported results as the percent-
age change in volume of visits and patients served compared 
to baseline patterns of utilization, adjusting for site size. We 
also reported the number of visits per 1000 primary care 
patients served to indicate the extent of changes for patients 
who do utilize primary care in each quarter.

Note that if a hub provider had a telehealth visit for a 
patient assigned to a spoke site, the visit was attributed to 
the spoke site. Data on PC and ED encounters were obtained 
from Managerial Cost Accounting (MCA) OUT (Outpatient) 
National Data Extract (NDE),23 where we categorized pri-
mary and secondary clinic stop code pairs into categories 
and modalities of care. Hospitalizations were obtained from 
MCA TRT (Treating Specialty) NDE.23

Covariates
We adjusted for differences in outcomes due to potentially 
differing site characteristics. We adjusted for site rural-
ity (e.g., urban, rural, highly rural), site type (e.g., VHA 
Medical Center (VAMC), PC Community-Based Out-
patient Clinic (PC-CBOC), multi-specialty CBOC (MS-
CBOC), other), site size (number of patients with PACT 
team assignments by quarter), geographic region of each 
VA service network (East Coast, Southeast, Rocky Moun-
tain/Gulf, Midwest, West Coast), and the quarterly aver-
age Elixhauser Comorbidity Score of patients assigned to 
each site. Importantly, we also included a binary indicator 
of whether a site ever adopted CRH-PC to adjust for any 
remaining unobservable differences across program and 
non-program sites that were time-invariant. In sensitivity 
analyses, we also adjusted for site-level summaries of other 
patient covariates such as mean age, as well as percents 
male, White, Black, Hispanic, and VA enrollment priori-
ties 1 and 2.

In all models, we included the quarterly count of COVID-
19 cases in each county24 and included quarter indicators 
to adjust for any shocks to health care systems or care use 
in each quarter, including lingering effects of the pandemic 
outside of the case count.

Gujral et al.: The Clinical Resource Hub Telehealth Program
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Covariate data were obtained from the CDW,22 VHA’s 
Geospatial Service Support Center,25 and New York 
Times’ COVID-19 county-year level data downloaded from 
GitHub.24

Statistical Analyses
We first examined baseline site characteristics for CRH-PC 
and non-CRH-PC sites from FY2020Q1 (October-December 
2019) before pandemic-related shutdown of in-person care 
began. We then examined unadjusted trends of CRH-PC and 
non-CRH-PC sites before and after the onset of COVID-
19 to determine whether a difference-in-difference (DiD) 
framework was appropriate. Event studies improve on the 
traditional DiD estimator26–28 because they estimate differ-
ences between treatment and control group for each period 
prior to and after treatment (i.e., each quarter pre- and post-
pandemic onset in our case).26, 28 This allows to visually 
and more transparently assess whether pre-pandemic model-
adjusted differences between CRH-PC sites and non-CRH-
PC sites were significant or trending upward or downward 
in a manner that could obscure or mask true differences in 
the post-pandemic onset period.26, 28, 29 An absence of pre-
pandemic differences across CRH-PC and non-CRH-PC 
sites after covariate adjustment followed by abrupt differ-
ences post-pandemic signals attributability of findings to 
the pandemic.26, 28, 29 We also generated traditional DiD 
estimates to obtain the average effect of CRH-PC across all 
post-pandemic onset quarters (methods details in Appendix 
Section A).

As effects may vary across types of VA sites or site size, 
we conducted identical analyses, stratified by site type as 
site size is vastly different across site types and among 
these stratified analyses, further adjusted for site size. We 

also examined the number of visits per 1000 primary care 
patients served.

To strengthen attributability of findings to the CRH pro-
gram, we conducted sensitivity analyses restricting the sam-
ple of CRH-PC sites to sites with pre-pandemic program 
implementation and to sites with program implementation 
during the majority of the post-pandemic onset period. We 
also examined reliance on CRH-PC services at CRH-PC 
sites (Appendix Section D).

All statistical analyses were conducted in Stata 17.0 
(StataCorp, LLC).

This study followed the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guide-
lines. It was funded by VA’s Office of Primary Care for qual-
ity improvement purposes and was therefore exempted from 
review by the Stanford institutional review board.

RESULTS

Unadjusted Baseline Characteristics and 
Trends
We found no differences in site rurality and average Elix-
hauser comorbidity score of patients across CRH-PC and 
non-CRH-PC sites, but noted some differences in site type, 
site size, and geographic region (Table 1). We found that 
VAMCs, MS-CBOCs, and larger sites were more likely to 
adopt CRH-PC. West Coast VA sites, followed by Rocky 
Mountain/Gulf region sites, were more likely to adopt CRH-
PC. Similar comparisons stratified by site type are also pro-
vided in Appendix Tables 5, 6, and 7.

Table 1   Unadjusted Baseline Characteristics for Clinical Resource Hub Program Sites and Non-program Comparison Sites, FY2020Q1

P-values are derived from bivariate analyses using t-tests for continuous variables and chi-square tests for categorical variables

CRH-PC site Non-CRH-PC site P-value

N 254 796
Site rurality 0.24
 Urban 160 (63.0%) 478 (60.1%)
 Rural/highly rural 92 (36.2%) 299 (37.6%)
 Other/unknown 2 (0.8%) 19 (2.4%)
Site type  < 0.001
 VA Medical Center 59 (23.2%) 106 (13.3%)
 Primary Care CBOC 111 (43.7%) 405 (50.9%)
 Multi-Specialty CBOC 64 (25.2%) 138 (17.3%)
 Other/unknown 20 (7.9%) 147 (18.5%)
Site size (number of patients with PACT team assignments in 

the study period), mean (SD)
9096.2 (7893.6) 5732.5 (6413.3)  < 0.001

Region  < 0.001
 East Coast 46 (18.1%) 206 (25.9%)
 Southeast 30 (11.8%) 151 (19.0%)
 Rocky Mountain/Gulf 54 (21.3%) 133 (16.7%)
 Midwest 52 (20.5%) 201 (25.3%)
 West Coast 72 (28.3%) 105 (13.2%)
Elixhauser Comorbidity Score, mean (SD) 1.2 (0.3) 1.2 (0.3) 0.96
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Unadjusted trends in primary care visits, ED visits, and 
hospitalizations show that prior to pandemic onset, CRH-
PC sites and non-CRH-PC sites had roughly parallel trends, 
providing support for the use of DiD methods (Fig. 1). Unad-
justed trends were very similar when we examined total 
number of patients served (Appendix Fig. 3).

Adjusted Event Study Results
Event study graphs show that after covariate adjustment, 
there were virtually no differences between CRH-PC and 
non-CRH-PC sites prior to the pandemic onset, whereas 
there were abrupt differences across CRH-PC and non-CRH-
PC sites just after the onset of the pandemic (Fig. 2). This 
pattern of no differences pre-pandemic onset followed by 

abrupt differences post-onset signals attributability of post-
onset changes to the pandemic onset. Event study results 
were very similar when we examined number of patients 
served (Appendix Fig. 4).

We also found similar results in sensitivity analyses 
restricting the sample of CRH-PC sites to sites pre-pandemic 
program implementation (Appendix Fig. 5) and to sites with 
program implementation for a majority of the post-pandemic 
onset period (Appendix Fig. 6). In analyses focusing on 
CRH-PC sites only, we demonstrated that reliance on CRH-
PC increases during the post-pandemic onset period but that 
sites were using CRH infrastructure also for non-CRH ser-
vices (Appendix Fig. 7).

VA primary care visits (all modali
es)                      VA primary care in-person visits 

VA primary care phone visits VA primary care video visits

VA emergency department visits VA hospital stays

Figure 1   Unadjusted visit trends for VA primary care (total and by modality), emergency and inpatient care in Clinical Resource Hub 
program sites and non-program comparison sites FY2019–2021.

Gujral et al.: The Clinical Resource Hub Telehealth Program
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Adjusted difference‑in‑difference results
In traditional DiD analyses (Table 2), we found that CRH-
PC sites, compared with non-CRH-PC sites, had 221 
(95% CIs 11:431) additional primary care visits across 
all modalities per quarter, a 3.4% increase compared to 
prior to the pandemic. By modality, we found that CRH 
sites had 643 (95% CIs − 910: − 377) fewer in-person visits 
(− 14.4% compared to pre-pandemic utilization at CRH-
PC sites) but had 723 (95% CIs 433:1,014) and 128 (95% 
CIs 56:199) more visits via phone and video telehealth per 
quarter (+ 39.9% and + 159.5% compared to pre-pandemic 

utilization) than comparison sites, respectively. We also 
found that CRH-PC sites had 29 (95% CIs − 57: − 1) fewer 
VA ED visits and 10 (95% CIs − 18: − 2) fewer VA hospital 
stays post-pandemic onset per quarter (− 4.2% and − 5.1% 
compared to pre-pandemic), respectively, compared with 
non-CRH-PC sites. DiD estimates were broadly similar 
when we examined the impact of CRH-PC on the number 
of patients served (Table 3).

Examining the number of visits per 1000 primary care 
patients served (Table 4), we did not find significant differ-
ences in in-person visits or video visits per patient served, 
but found that CRH-PC sites had 48 (95% CIs 10: 85) 

VA primary care visits (all modali
es)                      VA primary care in-person visits 

VA primary care phone visits VA primary care video visits

VA emergency department visits VA hospital stays

Figure 2   Adjusted visits for VA primary care (total and by modality), emergency and inpatient care, FY2019–FY2021, in Clinical 
Resource Hub program sites compared to non-program sites relative to the baseline quarter FY2020Q1—event study estimates (and 95% 

C.I.s).

Gujral et al.: The Clinical Resource Hub Telehealth Program
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additional phone primary care visits per 1000 primary care 
patients served, compared to comparison sites.

In analyses stratified by site type (Table 2), we found that 
PC-CBOCs with CRH-PC, compared to PC-CBOCs without 

Table 2   DiD Estimates (and 95% C.I.s) for Difference in Total Number of Visits in Clinical Resource Hub Program Sites Compared to 
Non-program Sites Post-pandemic

*Results that were statistically significant, with P-value < 0.05. Standard errors were adjusted for clustering by site

Primary care, all 
modalities

In-person primary 
care

Telephone pri-
mary care

Video primary 
care

Emergency 
department

Inpatient stays

All sites (CRH-PC N = 254; non-CRH-PC N = 796)
  CRH × PostCOVID 220.9*  − 643.3* 723.3* 127.6*  − 29.2*  − 10.1*

(10.9 430.9) (− 909.9 − 376.7) (432.5 1014.1) (55.9 199.2) (− 57.2 − 1.1) (− 18.1 − 2.1)
  % Change 3.4%  − 14.4% 39.9% 159.5%  − 4.2%  − 5.1%

VAMCs (CRH-PC N = 59; non-CRH-PC N = 106)
  CRH × PostCOVID  − 149.7  − 260.6 56.4 94.7 9.5 12.9

(− 964.8 665.3) (− 1128.3 607.0) (− 932.0 1044.8) (− 142.0 331.4) (− 102.9 121.9) (− 16.6 42.3)
  % Change  − 1.2%  − 3.0% 1.6% 119.9% 0.5% 2.4%

PC-CBOCs (CRH-PC N = 111; non-CRH-PC N = 405)
  CRH × PostCOVID 125.9  − 240.1* 300.2* 54.6  − 1.3  − 1.3

(− 32.1 283.8) (− 402.9 − 77.2) (107.0 493.4) (− 13.3 122.5) (− 15.9 13.2) (− 4.8 2.2)
  % Change 3.7%  − 10.4% 31.6% 70.9%  − 0.6%  − 2.1%

MS-CBOCs (CRH-PC N = 64; non-CRH-PC N = 138)
  CRH × PostCOVID- 521.4*  − 478.0 915.3* 65.3  − 10.8  − 5.1

(112.9 929.8) (− 968.1 12.2) (283.3 1547.4) (− 77.9 208.5) (− 47.0 25.4) (− 16.2 5.9)
  % Change 7.1%  − 9.4% 46.4% 76.7%  − 2.2%  − 3.1%

Table 3   DiD Estimates (and 95% C.I.s) for Patients with Each Type of Care in Clinical Resource Hub Program Sites Compared to Non-
program Sites Post-pandemic

*Results that were statistically significant, with P-value < 0.05. Standard errors were adjusted for clustering by site

Primary Care, 
all modalities

In-person Primary 
Care

Telephone Pri-
mary Care

Video Primary 
Care

Emergency 
Department

Inpatient Stays

All sites (CRH-PC N = 254; non-CRH-PC N = 796)
  CRH × PostCOVID 19  − 457* 423* 115*  − 23*  − 8*

(− 45 83) (− 636 − 278) (262 583) (52 177) (− 41 − 4) (− 14 − 3)
  % Change 0.5%  − 14.3% 37.4% 166.7%  − 4.6%  − 5.7%

VAMCs (CRH-PC N = 59; non-CRH-PC N = 106)
  CRH × PostCOVID 4  − 290 165 89 1 5

(− 238 246) (− 835 256) (− 354 684) (− 114 292) (− 74 75) (− 14 23)
  % Change 0.1%  − 4.7% 7.5% 125.4% 0.1% 1.3%

PC CBOCs (CRH-PC N = 111; non-CRH-PC N = 405)
  CRH × PostCOVID 18  − 162* 177* 50  − 2  − 1

(− 24 60) (− 277 − 48) (74 280) (− 10 111) (− 12 8) (− 4 1)
  % Change 0.9%  − 9.7% 29.6% 75.8%  − 1.2%  − 2.2%

MS-CBOCs (CRH-PC N = 64; non-CRH-PC N = 138)
  CRH × PostCOVID 99  − 340 481* 59  − 8  − 4

(− 1 200) (− 682 2) (130 832) (− 69 187) (− 33 17) (− 12 3)
  % Change 2.4%  − 9.2% 38.7% 81.9%  − 2.2%  − 3.4%

Table 4   DiD Estimates (and 95% C.I.s) for Differences in Number of Visits per 1000 Primary Care Patients Served in Clinical Resource 
Hub Program Sites Compared to Non-program Sites Post-pandemic

*Results that were statistically significant, with P-value < 0.05. Standard errors were adjusted for clustering by site

Primary care, all 
modalities

In-person primary 
care

Telephone 
primary care

Video primary 
care

Emergency 
department

Inpatient stays

CRH × PostCOVID 6.8  − 32.3 47.9*  − 10.2  − 2.2 1.0
(− 29.2 42.7) (− 65.2 0.5) (10.4 85.4) (− 26.3 5.9) (− 8.4 4.0) (− 3.5 5.5)

% Change 0.4%  − 2.7% 9.8%  − 20.3%  − 1.6% 2.3%
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CRH-PC, had 240 fewer in-person visits (− 10.4% compared 
to pre-pandemic) but 300 additional phone visits (+ 31.6%). 
MS-CBOCs with CRH-PC, compared to MS-CBOCs with-
out CRH-PC, had additional 521 primary care visits across 
all modalities (+ 7.1%) and 915 more phone visits for pri-
mary care (+ 46.4%). Examining the number of patients, we 
found that PC-CBOCs and MS-CBOCs with CRH served 
more patients through telephone visits than comparison PC-
CBOCs and MS-CBOCs (+ 29.6% and + 38.7%, respectively, 
compared to pre-pandemic) (Appendix, Table C1).

DISCUSSION
This study is the first to compare use of primary care in sites 
with and without CRH-PC before and after the COVID-19 
pandemic. We found that VA’s CRH-PC program was associ-
ated with a modest 3.4% increase in primary care visit vol-
ume across all modalities (in-person, telephone, video, and 
other) during the pandemic, driven by increases in telephone 
and video visits, which offset declines in in-person visits 
that occurred immediately after the onset of the pandemic. 
We also found that CRH-PC was associated with modest 
decreases in VA ED visits and in VA inpatient stay volumes 
(− 4.6% and − 5.7%, respectively) relative to non-CRH-PC 
sites. Findings were similar when we examined the volume 
of patients served in primary care.

We stratified all our analyses by site type as medical 
center-based clinics are typically much larger than commu-
nity-based outpatient clinics. In these analyses, we found 
that the pattern of volume declines in in-person visits and 
offsetting increases in telehealth for primary care was more 
prominent at VA’s PC-CBOCs and MS-CBOCs. This is con-
sistent with prior studies on CRH (and its pilot versions16, 

17) which have shown that over 53% of CRH care was deliv-
ered at MS-CBOCs with CRH’s overall intention and focus 
being to serve such under-resourced CBOCs, many of which 
are in geographic areas where substantial numbers of Vet-
erans reside but these areas face healthcare professional 
shortages.15

When we examined the extent of visits among patients 
who utilized primary care in each quarter, we found that 
CRH-PC sites, compared to non-program sites, had 48 addi-
tional telephone visits per 1000 primary care patients served 
(+ 9.8%).

This study contributes to several strands of literature. 
Firstly, it builds upon recent work evaluating VA’s CRH, 
providing critical quantitative evidence to complement quali-
tative work suggesting that VA’s CRH facilitated health sys-
tem resiliency.11 Our comparison of CRH-PC vs. non-CRH-
PC sites expands on prior analyses focusing on CRH-only 
visits30 to strengthen the link between VA’s CRH program 
and facilitation of primary care visits during the COVID-19 
pandemic.

Next, we contribute to the literature on improving access to 
primary care via telehealth. Similar to prior studies examin-
ing primary care visits across all modalities which typically 
find either no impact or modest impact on overall primary 
care use,5, 16, 31 we found VA’s CRH-PC to be associated 
with a modest 3.4% increase in primary care visits across all 
modalities, a magnitude closely aligned with a recent large-
scale study from Israel showing pandemic-driven access to 
telehealth increased primary care visits by 3.5%.31

Finally, we found that CRH-PC adoption was associated 
with very modest decreases in the volume of VA ED visits 
and hospital stays during the pandemic. However, we did 
not have data on care provided in the community for this 
study despite the large growth in community care since 
the MISSION Act. It is possible that patients in CRH sites 
sought more care at EDs and hospitals outside the VA health 
care system during the pandemic. Therefore, the impact of 
CRH adoption on total acute and inpatient utilization is still 
unclear. Additional studies examining CRH’s impact on non-
VA care are needed.

Limitations
There are some limitations of this study. As our study 
focused on the impact of the CRH-PC program during the 
COVID-19 pandemic, we did not examine utilization pre-
post CRH-PC adoption at sites as we did not have site-spe-
cific start dates for CRH. As such, it is possible that some 
CRH sites continued to adopt CRH-PC post-pandemic onset. 
Analyses focusing on the association with the specific timing 
of uptake or penetration of CRH at VA sites would be help-
ful for further isolating the impact of CRH. Nonetheless, in 
sensitivity analyses restricting the sample of CRH-PC sites 
to sites that adopted CRH-PC pre-pandemic (Fig. 5 in the 
Appendix) or sites that had CRH-PC during the majority 
of the post-pandemic period (Fig. 6 in the Appendix), we 
observed very similar results.

Next, an unavoidable methodological limitation in evalu-
ating a population-level intervention is there may have been 
unobservable factors that influenced outcomes and the adop-
tion of CRH-PC. As such, we leveraged a DiD design which 
allows for level differences in baseline characteristics across 
CRH-PC and comparison sites. DiD allows for unobserv-
able reasons for program adoption as long as CRH-PC and 
comparison sites exhibit parallel trends in outcomes. We 
first provided evidence that unadjusted trends exhibit par-
allel outcome trends for CRH-PC and non-CRH-PC sites 
(Fig. 1), and then in adjusted event study graphs (Fig. 2), 
we demonstrated that pre-pandemic differences observed 
between CRH-PC and non-CRH-PC sites were eliminated 
after covariate adjustment. The stark contrast in differences 
across CRH-PC and non-CRH-PC sites immediately post-
pandemic then strengthened attributability of post-pandemic 
differences to CRH-PC. Nonetheless, our methods are not 
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able to distinguish between differences in CRH-PC and non-
CRH-PC sites unrelated to the CRH program which may 
have occurred simultaneously with pandemic onset. For 
example, if CRH-PC sites improved their infrastructure or 
management in response to the pandemic for reasons unre-
lated to the CRH program, our analysis cannot disentan-
gle these associations from the associations with the CRH 
program. Additional studies of CRH will be important to 
validate our findings.

We also did not study health care utilization that may have 
occurred outside VA so utilization by patients in CRH and 
non-CRH sites may have been under-measured. Additional 
studies are needed to examine the impact of CRH on total 
outpatient, acute, and inpatient care for each patient. Further-
more, as CRH also provided mental health care and specialty 
care, our analyses focusing on primary care remain limited 
in scope. Future work should also examine CRH’s impact 
on these other types of care. Finally, our results may not 
readily generalize to all types of telehealth programs or to 
non-VA settings.

CONCLUSION
VA’s pre-pandemic rollout of the Clinical Resource Hub tel-
ehealth program for primary care intended to improve health 
care access at under-resourced clinics facilitated primary 
care during the pandemic, a period fraught with care disrup-
tions and limited in-person health care delivery. Telehealth 
may be an important strategy to maintain access to care and 
offer health system resilience during times of crises.
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