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BACKGROUND: Lack of healthcare access to due to phy-
sician shortages is a significant driver of telemedicine
expansion in rural areas. Telemedicine is effective for
management of chronic conditions such as diabetes but
its effectiveness in primary care settings is unknown.
OBJECTIVE: To evaluate differences in diabetes care be-
fore and after implementation of a longitudinal virtual
primary care program.
DESIGN:Propensity score-matched cohort studyutilizing
difference-in-differences analysis.
PARTICIPANTS: Patients with diabetes who received care
at VA primary care clinics between January 2018 and
December 2019 where the Virtual Integrated Multisite
Patient Aligned Care Teams (V-IMPACT) program was
implemented.
EXPOSURE: Patient participation in at least one V-
IMPACT visit while usual care patients did not participate
in V-IMPACT.
MAIN MEASURES: The primary outcome was change in
hemoglobin A1C (HbA1C) and secondary outcomes in-
cluded change in the proportion of patients meeting dia-
betes quality indicators: blood pressure control, statin
use, angiotensin-converting enzyme inhibitors or angio-
tensin II receptor blockers (ACEi/ARB) use, and annual
microalbuminuria testing.
KEY RESULTS: Our propensity-matched cohort included
9010 patients split evenly between those who participated
in V-IMPACT and those who remained in usual in-person
care. Among individuals with diabetes who participated in
V-IMPACT, the change inmeanHbA1Cwas − 0.055% (95%
CI − 0.088 to − 0.022%) while those in usual care had a −
0.047% (95% CI − 0.080 to − 0.014%) change before and
after program implementation.Weobserved a5.1% (95%CI
2.4 to 7.7%) absolute increase in the proportion prescribed

statins in the V-IMPACT group, a 5.3% (95%CI 2.5 to 8.2%)
increase prescribed ACE/ARBs, and a 4.6% (95% 1.7 to
7.5%) increase in completed yearly microalbuminuria test-
ing. V-IMPACT was not associated with a significant differ-
ence in the proportion with controlled blood pressure at <
140/90 or < 130/90 mmHg thresholds.
CONCLUSIONS: Quality of diabetes care delivered by a
longitudinal virtual primary care model was similar if not
better than traditional in-person care.
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INTRODUCTION

Access to primary care remains a major challenge throughout
many parts of the USA, especially in rural areas. Individuals
living in rural communities experience higher rates of mortal-
ity from preventable chronic diseases such as diabetes, cardio-
vascular disease, and stroke than their urban counterparts.1

Furthermore, these same communities face disproportionate
difficulties in recruitment and retention of physicians and other
healthcare professionals to manage patients with these condi-
tions.2 In fact, areas that are the most remote and with the
greatest need of healthcare workers often see the highest
physician exodus.3 Rural residence itself may not negatively
affect mortality, but the combination of socioeconomic depri-
vation and lack of available primary care physicians in rural
areas drive the observed disparities in mortality.4

Telemedicine, the use of communications technology to
deliver health care to patients at a distance, has been regarded
as a promising solution to address the growing supply and
demand mismatch in rural areas. A Cochrane systematic re-
view in 2015 demonstrated the use of telemedicine strategies
to be associated with increased access to care and improved
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clinical outcomes in single chronic diseases.5 In particular,
telemedicine interventions for diabetes care have shown to
be effective in lowering hemoglobin A1C levels in several
large randomized controlled trials.6–8 However, the interven-
tions were heterogenous, ranging from asynchronous remote
monitoring to provider or nurse calls via telephone or video-
conference to the use of text messaging-based applications. In
addition, whether these results are generalizable to real-world
primary care outside of a study setting, where the majority of
patients with diabetes are managed, is unknown.
The Department of Veterans Affairs (VA) has long been an

early adopter and innovator of telemedicine services. In late
2017, VA launched a new model of primary care delivery, the
Virtual Integrated Multisite Patient Aligned Care Team (V-
IMPACT), which predominantly utilizes clinic-to-clinic syn-
chronous videoconferencing to connect primary care pro-
viders (PCPs) with rural Veterans to increase their access to
primary care. We conducted a retrospective quasi-
experimental study utilizing difference-in-differences analysis
to evaluate diabetes quality of care among patients who re-
ceived care in V-IMPACT compared to those who received in-
person care. We hypothesized that the quality of diabetes care
would be similar between V-IMPACT and in-person care.

METHODS

Program Description and Setting

V-IMPACT is a national VA initiative established to deliver
primary care services through in-clinic video appointments to
primary care clinics with difficulty recruiting and retaining
providers. After establishing initial feasibility for the model
out of Boise, ID in mid-2015, the V-IMPACT model expand-
ed to 10 hubs serving 44 spoke clinics by the beginning of
2018. Implementation was staggered throughout 2016 to 2018
based on the clinical and operational needs of the spoke
clinics.
V-IMPACT employed a hub-and-spoke model with a hub

team of remote primary care providers (PCPs), nurse coordi-
nators, pharmacists, and social workers working with local
staff (nurses, medical assistants, and clerks) at smaller spoke
clinics to ensure team-based, longitudinal primary care in line
with the PACT (Patient Aligned Care Team) principles, VA’s
version of the patient-centered medical home. Hub PCPs take
on full panels of patients from clinics often located hundreds
of miles away and provide care through video appointments.
At a given time, a hub PCPwas assigned a single patient panel
at a single spoke clinic with each hub serving between 2 and
16 spoke clinics. Patients assigned to a new virtual PCP
participated in these appointments at the clinic via synchro-
nous videoconferencing equipment furnished with digital
stethoscopes and high-definition camera operated by trained
on-site nursing staff. This is notably different than direct-to-
home video visits rapidly gaining adoption today, but allowed
patients to remain at their usual place of care with local staff

familiar to them while removing most technological or con-
nectivity barriers. V-IMPACT clinicians further supplement
continuity of care via quarterly site visits to the spoke clinic to
perform in-person examinations and routine procedures.
Clinics elected to participate in V-IMPACT when they had

unexpected provider vacancies or growing patient population
without time for provider supply to adjust. In many cases, a
retiring or departing provider’s panel was directly transferred
to a V-IMPACT PCP. At growing clinics, there was no
consistent methodology for assigning patients to V-IMPACT
panels. Methods ranged from as arbitrary as the top half of a
group of patients alphabetically sorted by last name to more
targeted assignments such as by patient risk scores such as
Care Assessment Needs (CAN)9 or Ambulatory Care Sensi-
tive Conditions (ACSC)10. Some assignments were driven by
the unique needs of the panel. For example, V-IMPACT PCPs
often receive additional training in care for women Veterans,
so they were sometimes paired with teams with greater pro-
portions of women patients. Though V-IMPACT was not
offered exclusively to rural sites, clinics in rural areas were
more likely to experience these needs and utilize V-IMPACT
as a result.

Study Population

This is a retrospective observational study utilizing outpatient
VA clinical and administrative data of veterans with diabetes
from January 2018 through December 2019. This work was
conducted as a healthcare operations quality improvement
(VHA Handbooks 1605.1 and 1605.2) and did not require
Institutional Review Board review. We examined 248,189
veterans who received primary care in 44 spoke clinics where
V-IMPACT was implemented (Fig. 1). We identified patients
as having diabetes if they had ≥ 2 outpatient or ≥ 1 inpatient
diagnostic code for type 2 diabetes or prescribed any diabetic
medication from the VA in 2 years prior to program imple-
mentation. Patients were included for analysis if they had at
least one primary care encounter and have at least one docu-
mented hemoglobin A1C level available during the entire
study observation period. We excluded patients younger than
18 years old as well as those with a diagnosis of metastatic
cancer. Given clinic implementation of V-IMPACT was stag-
gered across time, we also excluded patients from spoke
clinics where there were less than 10 patients in either V-
IMPACT or in-person care group.

Exposure: V-IMPACT Participation

We compared Veterans who participated in V-IMPACT to
Veterans in the same clinics who remained in usual face-to-
face care. We identified intervention group patients as those
who received any V-IMPACT primary care visits with a PCP
or nurse between January 1, 2018, and September 30, 2019, as
indicated by V-IMPACT-specific encounter codes. The index
quarter for V-IMPACT participation for each patient was
defined as the calendar quarter of first contact with any V-
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IMPACT primary care service. For the usual care group, we
included all patients who also received any primary care
during the observation period but did not have any V-
IMPACT-specific encounter codes. The index quarter for
usual care patients was a randomly selected quarter in which
primary care was received. The pre-intervention period was
defined up to 9 quarters (or 2.25 years) prior to index quarter,
and the post-intervention period included up to 8 quarters (or 2
years) after the index quarter.

Outcomes

Our primary outcome of interest was change in hemoglobin
A1C (HbA1C) level between groups before and after V-
IMPACT implementation. All HbA1C measurements made
as a part of routine clinical care during the study observation
period were included for analysis. For each quarter where
more than a single HbA1C value was recorded, we took the
median HbA1C of available values. In accordance with the

latest diabetes guidelines, we also measured the proportion of
patients who met HbA1C target of < 8%.11

Secondary outcomes included proportions of patients who
met recommended diabetes quality indicators such as blood
pressure control, statin use,12 angiotensin-converting enzyme
inhibitors or angiotensin II receptor blockers (ACEi/ARB)
use,13 and annual urine microalbumin measurement.13 For
all outcome proportions, the entire cohort was included in
the denominator.
In each quarter, we took the median of all available blood

pressure measurements in the medical record. Blood pressure
control was defined by two cut-off thresholds due to recent
updates in blood pressure targets for patients with diabetes14:
(1) systolic blood pressure (SBP) < 140 mmHg and diastolic
blood pressure (DBP) < 90 mmHg or (2) SBP < 130 mmHg
and DBP < 80 mmHg. Prescription of statins and ACEi/ARBs
was defined as having any active prescription dispensed dur-
ing each time period (pre- and post-intervention). Completed

Abbreviation: T2DM, type 2 diabetes mellitus; HbA1C, hemoglobin A1C; PS, propensity score

*Diabetes defined as ≥2 outpatient or ≥1 inpatient diagnostic code for type 2 diabetes or prescribed any diabetic 

medication in the VA in two years prior to index date.

**Spoke sites were excluded if they had fewer than 10 patients in either V-IMPACT or usual care. This resulted in 

the exclusion of 9 spoke sites.

Figure 1 Flow diagram of study participants.
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microalbuminuria screening was defined as having a lab result
recorded within 1 year before or after the index quarter.

Statistical Analyses

We performed propensity score matching to control for dif-
ferences between patients who participated in V-IMPACT and
those who did not. A logistic regression model was developed
to estimate the propensity of receiving V-IMPACT. Covari-
ates used in the model included demographic and clinical
characteristics measured during or prior to the index quarter:
age, sex, race, rurality, medical comorbidities, body mass
index, insulin use, and index quarter to account for time trends.
Medical comorbidities were identified by at least 2 outpatient
or 1 inpatient ICD-10 or CPT code for each comorbidity
within 2 years prior the index quarter. Rurality was defined
by VA rurality codes which uses the Rural-urban Commuting
Areas (RUCA) system.
Then, we performed 1:1 greedy nearest neighbor matching

using matching without replacement and a maximum caliper
width of 0.2 times the pooled SD of the logit of the propensity
scores to select appropriate controls.15 Covariate balance be-
tween intervention and control groups was assessed by visual
inspection of the cumulative probability distributions of the
propensity scores (Supplemental figure 1) and by calculating
standardized mean differences for which a difference of less
than 0.10 was considered to indicate acceptable balance.16

Within propensity-matched groups, we estimated HbA1C
over time (in calendar quarters) utilizing a multilevel linear
mixed effects regression model that accounted for clustering
by spoke clinic site as well as repeated measurements per
patient with nested random effects. For binary outcomes, we
used a linear regression analysis on 1000 bootstrap samples
with replacement to estimate pre and post proportions of
patients meeting quality indicators.
To determine the association between V-IMPACT imple-

mentation and patient outcomes, we applied a difference-in-
differences approach where the association between V-
IMPACT implementation and the outcome was identified by
the difference between intervention and control groups in pre-
post time differences. This required dummy variables indicat-
ing (1) whether the patient was exposed to V-IMPACT or not
and (2) whether their outcome measurement was completed
before or after index quarter. The interaction term of these two
variables was the difference-in-differences estimator, and its
coefficient reflected the magnitude of association between V-
IMPACT participation and the dependent outcome of interest.
We determined statistical significance by using 95% CIs and

2-tailed tests with p < 0.05. Statistical analyses were performed
using Stata (Version 16.0, StataCorp, College Station, TX).

RESULTS

We identified 63,016 patients with type 2 diabetes (only 4.8%
of whom were included based on prescription of any diabetic

medications alone) who participated in primary care in 44
spoke clinics where the V-IMPACT was implemented.
Among the full cohort, 4572 patients (7.3%) received primary
care services through V-IMPACT. Patients who participated
in V-IMPACT were more likely to be white and living in a
rural area, and less likely to have a substance use disorder.
Propensity score matching yielded a cohort of 9010 patients
with diabetes split evenly between those who participated in
V-IMPACT and those who remained in usual in-person care.
Groups were well-balanced on propensity score distribution
and baseline characteristics with standard mean differences <
0.10 (Table 1).
Patients in both groups had a median follow-up time of 4

quarters (1 year), and the majority (83% in V-IMPACT vs
82% in usual care, p = 0.084) had at least 1 HbA1C measure-
ment in both pre- and post-intervention periods. On average,
V-IMPACT patients had a greater number of visits in the year
before and after the index quarter than patients in usual care
(mean [SD] pre-intervention: 4.0 [4.7] vs 3.7 [3.8], p = 0.001;
post-intervention: 4.4 [4.9] vs 3.2 [4.1], p < 0.0001)
(Supplemental table 1).
Among individuals with diabetes who were exposed to

V-IMPACT, the mean HbA1C decreased from 7.33% to
7.27% (difference: − 0.055%, 95% CI − 0.088 to −
0.022%), and the mean HbA1C in those who remained in
traditional in-person care decreased from 7.36% to 7.31%
(difference: − 0.047%, 95% CI − 0.080 to − 0.014%). No
significant difference was found in the change in HbA1C
between groups (difference-in-differences estimate, −
0.008%; 95% CI − 0.055 to 0.039 (Fig. 2).
Medication fills and testing for microalbuminuria increase

for both groups in the post-implementation period with larger
absolute increases for V-IMPACT patients with statin medi-
cation use (difference-in-differences estimator: 5.1%, 95% CI
2.4 to 7.7%), ACE/ARB use (5.3%, 95% CI 2.5 to 8.2%), and
microalbuminuria testing (4.6%, 95% CI 1.7 to 7.5%). V-
IMPACT implementation was not associated with a signifi-
cant difference in the proportion with controlled blood pres-
sure using either < 140/90 or < 130/90 mmHg threshold
(Table 2).

DISCUSSION

In this national evaluation of patients with type 2 diabetes
within a novel primary care delivery model, we found similar
glycemic and blood pressure control between those receiving
longitudinal video-based telemedicine versus traditional face-
to-face care. Quality of diabetes care, as measured by rates of
statin and ACE/ARB use and microalbuminuria testing, was
better in patients who participated in the longitudinal telemed-
icine program. These results support the use of telemedicine as
a safe and effective mode of diabetes care delivery in primary
care.
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Diabetes is a prototypical chronic disease seen in primary
care with an existing body of literature demonstrating
telemedical care to be effective in specialty care settings.17

Video visits have been successfully implemented as an adjunct
in primary care,18 but their effectiveness on clinical outcomes
has not been evaluated in randomized controlled trials. This is
the first large observational study to evaluate the quality of
diabetes care delivered through a longitudinal telemedicine
primary care model. Our results support the findings of prior
randomized controlled trials that telemedicine strategies con-
fer relatively modest improvements to glycemic control with
minimal effect on blood pressure.19 This should come as no
surprise as social and behavioral determinants of health likely

contribute more to intermediate and long-term diabetes out-
comes than the modality of care delivery.20 In fact, two of the
pillars of successful diabetes population health management
are utilizing patients’ social context to inform treatment deci-
sions and supporting patient self-management strategies at a
system level.21

Both V-IMPACT and usual care patients in our study had
reasonably well-controlled diabetes throughout the study peri-
od. This likely reflects the relatively short median length of
follow-up (1 year for both groups) and our selection of patients
who have engaged in primary care (those with visits and
HbA1C measurements). The absolute percentages of patients
who met quality indicators in our study were generally lower

Table 1 Cohort Characteristics Before and After Propensity Score (PS) Matching

Characteristic Before PS matching After PS matching

V-IMPACT
(N = 4572)

Usual care
(N = 50,785)

SMD V-IMPACT
(N = 4505)

Usual care
(N = 4505)

SMDa

Age, mean (SD), year 68.3 (10.3) 67.4 (11.1) − 0.09 68.4 (10.3) 68.2 (10.9) − 0.02
Male, N (%) 4373 (95.6) 47,611 (93.8) 0.08 4309 (95.6) 4321 (95.9) 0.01
Race/ethnicity, N (%)
White 3506 (76.7) 36,369 (71.6) 0.11 3494 (77.6) 3461 (76.8) 0.02
Black 540 (11.8) 9115 (17.9) 0.17 538 (11.9) 545 (12.1) 0.005
Hispanic 135 (3.0) 1904 (3.7) 0.04 134 (3.0) 124 (2.8) 0.01
Other 229 (5.0) 2957 (5.8) 0.04 185 (4.1) 198 (4.4) 0.01
Unknown 302 (6.6) 2496 (4.9) 0.07 293 (6.5) 307 (6.8) 0.01
Ruralityb, N (%)
Urban 1134 (25.1) 27,650 (55.1) 0.64 1133 (25.4) 1156 (25.7) 0.01
Rural 3375 (74.9) 22,522 (44.9) 3372 (74.9) 3349 (74.3)
Comorbiditiesc, N (%)
AF 449 (9.8) 4550 (9.0) 0.03 442 (9.8) 429 (9.5) 0.01
Alcohol use 187 (4.1) 2295 (4.5) 0.02 179 (4.0) 169 (3.8) 0.01
Cancer 267 (5.8) 3115 (6.1) 0.01 265 (5.9) 270 (6.0) 0.004
CHF 298 (6.5) 3246 (6.4) 0.005 297 (6.6) 292 (6.5) 0.004
CKD 474 (10.4) 5386 (10.6) 0.008 464 (10.3) 462 (10.3) 0.002
COPD 655 (14.3) 7073 (13.9) 0.01 650 (14.4) 653 (14.5) 0.002
CVD 231 (5.1) 3300 (6.5) 0.06 228 (5.1) 224 (5.0) 0.004
CTD 38 (0.8) 571 (1.1) 0.03 38 (0.8) 27 (0.6) 0.03
Depression 805 (17.6) 10,430 (20.5) 0.07 787 (17.5) 791 (17.6) 0.002
HTN 3485 (76.2) 37,810 (74.5) 0.04 3441 (76.4) 3469 (77.0) 0.01
Liver disease 71 (1.6) 788 (1.6) 0.0001 71 (1.6) 63 (1.4) 0.01
PAD 260 (5.7) 2947 (5.8) 0.005 255 (5.7) 264 (5.9) 0.01
PTSD 804 (17.6) 8690 (17.1) 0.01 789 (17.5) 803 (17.8) 0.009
PUD 12 (0.3) 206 (0.4) 0.02 12 (0.3) 12 (0.3) 0.00
Sleep apnea 1100 (24.1) 13,298 (26.2) 0.05 1081 (24.0) 1088 (24.2) 0.004
Substance use 80 (1.7) 1665 (3.3) 0.1 80 (1.8) 80 (1.8) 0.00
BMId, mean (SD) 33.10 (6.48) 33.01 (6.52) − 0.01 33.12 (6.49) 33.22 (6.40) 0.02
Insulin Use, N (%) 1172 (25.6) 12,777 (25.2) 0.01 1162 (25.8) 1184 (26.3) 0.01
Index quartere, N (%)
2018 Q1 707 (15.5) 4705 (9.3) 689 (15.3) 701 (15.6)
2018 Q2 656 (14.3) 6414 (12.6) 649 (14.4) 655 (14.5)
2018 Q3 725 (15.9) 7608 (15.0) 725 (16.1) 728 (16.2)
2018 Q4 916 (20.0) 8392 (16.5) 0.36 900 (20.0) 875 (19.4) 0.03
2019 Q1 743 (16.3) 7749 (15.3) 738 (16.4) 766 (17.0)
2019 Q2 523 (11.4) 7976 (15.7) 511 (11.3) 505 (11.2)
2019 Q3 302 (6.6) 7941 (15.6) 293 (6.5) 275 (6.1)

SD, standard deviation; SMD, standard mean difference; AF, atrial fibrillation; CHF, congestive heart failure; CKD, chronic kidney disease; COPD,
chronic obstructive lung disease; CVD, cardiovascular disease; CTD, connective tissue disease; HTN, hypertension; PAD, peripheral arterial disease;
PTSD, post-traumatic stress disorder; PUD, peptic ulcer disease; BMI, body mass index (calculated as weight in kilograms divided by height in meters
squared); Q, calendar quarter
aStandardized mean differences (SMD) of less than 0.10 for each variable was considered to indicate adequate balance after propensity score matching
bRurality was defined by VA rurality codes which uses the Rural-Urban Commuting Areas (RUCA) system. Rurality data were missing for 660 patients;
rural and highly rural combined due relative low prevalence of highly rural participants
cBased on ICD-10 diagnosis codes and procedure CPT codes. We required at least 2 outpatient or 1 inpatient record with a specified code for a
comorbidity within 2 years prior to index quarter
dBMI calculated from median weight and height recorded for index quarter
eIndex quarter defined by calendar quarter where the first quarter of 2018 represents the time period between January 1, 2018, and March 31, 2018
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compared to VA national averages22 (Supplemental figure 2).
This may be due to the larger proportion of rural patients
represented in our sample and known disparities in rural diabe-
tes care.23 The higher percentage of V-IMPACT patients meet-
ing quality metrics may be potentially explained by the greater
number of primary care visits per year or by the presence of
additional resources such as pharmacists, social workers, and
nurse coordinators available in each V-IMPACT hub.
V-IMPACT is the first care model of its kind to

deliver longitudinal, team-based primary care through
video appointments. Establishing feasibility and effec-
tiveness of longitudinal virtual primary care has impor-
tant implications for the future of both telemedicine and
rural health. First, amidst the current global pandemic,
our findings offer some reassurance to payers and pri-
mary care practices who now rely almost exclusively on
telemedicine to deliver care, albeit the in-clinic setting
of video visits in V-IMPACT offered the luxury of
high-definition cameras, vital signs, and a facilitator for
physical exams. Second, high-quality care can be
achieved in a virtual care model provided proactive
population health management and resources are avail-
able. Third, the success of the V-IMPACT model high-
lights the opportunity for innovative strategies to support
the primary care workforce in rural areas. Though

individuals from rural backgrounds are more likely to
enter primary care and practice in rural communities, we
have seen a steady 15-year decline in the rural applicant
pool, indicating that supporting the pipeline alone will
not be enough to meet current and future workforce
needs.24 The V-IMPACT model leverages telemedicine
to virtually reallocate the abundance of physicians and
advanced practice providers in urban areas to care for
rural-residing patients. This dramatically aids in closing
the short-term supply gap while providing additional
resources for population health management. As rural
practices and hospitals become consolidated and owned
by larger health systems,25 adoption of this model may
be key to the sustainability of primary care in rural
communities. However, health systems and patients can-
not reap these benefits unless we move away from
geographic restrictions of licensure.
Our study has several limitations. First, our usual care

group does not accurately represent the counterfactual
scenario as patients were assigned to V-IMPACT due to
provider leaving a practice or to offload larger panels from
existing providers. In the counterfactual scenario, then,
these patients would have presumably either sought non-
VA care or went without primary care entirely. Therefore,
the results further support the effectiveness of V-IMPACT

Figure 2 Hemoglobin A1C trends over time.

Table 2 Diabetes Quality Measures Before and After V-IMPACT Implementation

Outcome V-IMPACT (N = 4505) Usual care (N = 4505) Difference-in-differences
estimate
(95% CI)Pre Post Pre Post

HbA1C, mean % 7.33 (7.29, 7.37) 7.27 (7.23, 7.31) 7.36 (7.31, 7.40) 7.31 (7.27, 7.35) − 0.008 (− 0.055, 0.039)
Controlled BP < 140/90, % 65.3 (64.7, 65.9) 67.7 (67.0, 68.3) 64.7 (64.1, 65.3) 66.8 (66.1, 67.5) 0.2 (− 1.1, 1.5)
Controlled BP < 130/80, % 32.4 (31.9, 33.0) 35.1 (34.4, 35.8) 31.8 (31.2, 32.3) 34.3 (33.4, 35.0) 0.1 (− 1.1, 1.4)
Prescribed statin, % 66.7(65.3, 68.0) 73.3 (72.0, 74.6) 68.0 (66.7, 69.3) 69.6 (68.2, 70.9) 5.1* (2.4, 7.7)
Prescribed ACEi/ARB, % 58.9 (57.5, 60.4) 64.4 (63.0, 65.9) 62.7 (61.3, 64.1) 62.9 (51.5, 64.3) 5.3* (2.5, 8.2)
Urine microalbumin testing, % 48.9 (47.4, 50.3) 52.2 (50.7, 53.7) 52.3 (50.7, 53.8) 51.0 (49.6, 52.5) 4.6* (1.7, 7.5)

CI, confidence interval; BP, blood pressure; ACE/ARB, angiotensin-converting enzyme inhibitors or angiotensin II receptor blockers
*Denotes statistically significant difference, p < 0.05
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to deliver high-quality diabetic care even when compared
to a more favorable usual care group. However, the data
collected were unable to capture how many V-IMPACT
patients subsequently elected to switch out of virtual care
modality due to dissatisfaction with care. Second, though
we used propensity score matching methods to address the
risk of confounding inherent to observational studies, our
study may still be subject to confounding by factors that
were not able to be measured or reliably captured by VA’s
clinical and administrative databases. These factors in-
clude the length of diabetes diagnosis as well as the
involvement of endocrine specialists or non-VA providers
(primary care or endocrinologist) which may affect glyce-
mic control. Third, for our quality indicator of ACE/ARB
use, we did not have a reliable, validated method of
determining the total number of eligible patients who
either had concomitant hypertension and/or clinical
microalbuminuria and thus included the entire cohort as
the denominator for our analyses. Fourth, the in-clinic and
facilitated nature of the video visits conducted in V-
IMPACT render these results to not be entirely generaliz-
able to video visits in other settings such as direct-to-
home models. Lastly, this study took place within the
VA health system which serves a higher proportion of
men and patients with multimorbidity than the general
US population.

CONCLUSION

In this propensity-matched, difference-in-differences analysis
of rural patients with type 2 diabetes receiving VA primary
care, participation in a novel longitudinal virtual primary care
model was associated with equivalent glycemic and blood
pressure control with higher percentages meeting diabetic
quality indicators. By expanding access to physicians, preserv-
ing recommended follow-up intervals, and maintaining rec-
ommendations per national guidelines, care delivered by tele-
medicine can be just as effective as traditional office-based
model of care.
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