Original Research

Journal of Primary Care & Community Health
Volume 13: 1-9

The Effect of Primary Care Visits on © The Auhor(s) 2022

Article reuse guidelines:

Total Patient Care Cost: Evidence ST R i
From the Veterans Health Ssage
Administration

Jian Gao'‘”, Eileen Moran', Rachel Grimm?,
Andrew Toporek', and Christopher Ruser?

Abstract

Background: Since the 1980s, primary care (PC) in the US has been recognized as the backbone of healthcare providing
comprehensive care to complex patients, coordinating care among specialists, and rendering preventive services to contain
costs and improve clinical outcomes. However, the effect of PC visits on total patient care cost has been difficult to
quantify. Objective: To assess the effect of PC visits on total patient care cost. Methods: This is a retrospective study of
over 5 million patients assigned to a PC provider in the Veterans Health Administration (VHA) in each of the 4 fiscal years
(FY 2016-2019). The main outcome of interest is total annual patient care cost. We assessed the effect of primary care
visits on total patient care cost first by descriptive statistics, and then by multivariate regressions adjusting for severity of
illness and other confounders. We conducted in-depth sensitivity analyses to validate the findings. Results: On average,
each additional in-person PC visit was associated with a total cost reduction of $721 (per patient per year). The first PC
visit was associated with the largest savings, $3976 on average, and a steady diminishing return was observed. Further, the
higher the patient risk (severity of illness), the larger the cost reduction: Among the top 10% of high-risk patients, the first
PC in-person visit was associated with a reduction of $16406 (19%). Conclusions: These findings, substantiated by our
exhaustive sensitivity analyses, suggest that expanding PC capacity can significantly reduce overall health care costs and
improve patient care outcomes given the former is a strong proxy of the latter.
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Introduction overall healthcare resource use.®? Published literature has
shown effective PC (continuity, comprehensiveness, and
regularity) is associated with reduced emergency department
(ED) visits, hospitalizations, and health expenditures.'*!6
In addition, studies examining regional PC variations indicated

Ever-rising healthcare costs balloon government deficits and
create financial burdens for employers and patients alike.!
More importantly, high costs mirror poor health and more
human suffering. In the US, to curb escalating healthcare
expenditures and improve quality of care, policymakers
have turned to primary care (PC) for solutions, as evidenced 'Department of Veterans Affairs, Office of Productivity, Efficiency and
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that more PC services may be associated with lower total
healthcare expenditures.'’'> Moreover, a recent study found
the average annual total cost of the patients having a PC pro-
vider (PCP) was 27.4% lower than those without a PCP.2
Finally, in recent years, PCMHs and ACOs have demonstrated
a modest total cost reduction,?"?? but it is not clear what por-
tion of the savings is due to primary care. And critics suspect
that the cost reduction might come from rationing care rather
than improving the long-term health of the patients.?

Despite the rich literature, the effect of primary care
visits on total patient care costs remains unclear. To bridge
this gap, the US Veterans Health Administration (VHA)
system can serve as a living laboratory with several advan-
tages: (1) large scale—a total annual operating budget of
more than $80 billion with over 8 million enrollees across
the nation,?* (2) clinicians have no incentives to ration or
overuse services since they are largely salaried, (3) actual
costs rather than billed charges or payments are recorded,
and (4) centralized databases retain comprehensive patient
demographic and clinical information.

Leveraging VHA’s unique healthcare delivery structure,
in this study we ascertained the effect of increasing PC vis-
its on total patient care cost by analyzing VHA system-wide
patient-level data from fiscal years (FY) 2016 through
2019. And we conducted exhaustive sensitivity analyses to
validate the findings.

Methods

Study Population and Data Sources

All veteran patients (employees were excluded) who were
assigned to a primary care provider (PCP) and with any
recorded costs in the VHA system during FY 2016 -2019
were included in the analysis. The VHA’s Corporate Data
Warehouse (CDW) containing comprehensive patient
demographic, socioeconomic, clinical, and cost informa-
tion is our primary data source. For sensitivity analyses,
we also linked the VHA data to Medicare cost data
obtained from the Centers for Medicare and Medicaid
Services (CMS).

Outcome, Treatment, and Confounding
Variables

The main outcome was total annual cost at the patient level,
which was also analyzed by its components (inpatient, out-
patient, community care, and prescription drug costs). All
costs were inflation-adjusted to 2019 dollars using the med-
ical care component of the Consumer Price Index (CPI).?
The exposure or treatment variable we focused on in this
study is the number of PC in-person visits at the patient
level. We examined PC in-person visits as a continuous as

well as a discrete variable for potential nonlinear effects. In
addition, we also examined other types of PC encounters,
that is, clinical video telehealth (hereinafter “telehealth
visit”), and telephone clinic (hereinafter “phone visit”).

To reliably ascertain the effect of PC visits on total cost,
we used a causal directed acyclic graph (DAG) to identify
and visualize potential confounders and causal paths.”® As
shown in Figure 1, there were 4 groups of confounding vari-
ables: (1) Patient demographic and socioeconomic vari-
ables, including age, age groups (for non-linear effect),
gender, marital status (yes or no), race/ethnicity (White,
Black, and “other” including Native American, Latino,
Asian, or unknown), service-connected disability ratings
(the VA rates service-connected disability from 0% to
100%), driving time to the nearest VHA facility providing
PC services, and the status of Medicare, Medicaid, and pri-
vate insurance enrollment. (2) Patient disease severity mea-
sured by the VHA’s Case-mix for Performance Management
(CPM) risk score, which has been used in patient care oper-
ations since 2014.27-?° (3) Hospital characteristics such as
trauma center levels, teaching versus non-teaching, rural
versus urban, and local practice patterns, which were taken
into account by fixed effects in the regression analyses. (4)
Temporal trend, which was adjusted for by time (fiscal
year) dummy variables.

Statistical Analysis

We first tabulated the study population characteristics, the
number of PC visits, and total costs of care. We then strati-
fied patients by the CPM risk score decile and the number
of PC in-person visits to show how total costs vary with the
latter. To further control for the 4 groups of confounders, we
employed multivariate linear regressions (see Supplemental
Material for details of model specifications).

We conducted exhaustive sensitivity analyses. For
example, we validated the results by using 4 alternative
patient risk or case-mix scores, adding Medicare costs,
excluding telehealth and phone visits from the model, strati-
fying patients by the CPM risk score and age to rule out
endogeneity induced bias, comparing fixed with random
effects, and testing multicollinearity and heteroscedasticity.
Details and results of the sensitivity analyses are presented
in the Supplemental Material. All analyses were carried out
by using SAS Enterprise Guide 8.2.

Results

The patient characteristics (FY 2016-2019) are reported in
Table 1. As shown, the number of patients who had a PC
provider in the VHA system slightly increased each year
from 5186112 in FY 2016 to 5410034 in FY 2019. Most of
the patient characteristics were relatively stable over the
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Figure |. Causal directed acyclic graph (DAG).

4-year period. The average age was about 61.9, and 32%
were between age 65 and 75. The majority of the patients
were male (92%), married (56%), and White (75%). A 46%
of the patients were enrolled in Medicare, only 1% were
enrolled in Medicaid, and 12% were covered by private
insurance. The average disability rating increased from
27.3% in FY 2016 to 32.9% in FY 2019, and the percentage
of patients with disability rating above 70% also increased
from 21% to 27% during the same period.

The drive time to the closest PC provider was about
21 minutes, and the number of PC in person visits, tele-
health visits, phone visits per patient were approximately
2.3, 0.1, and 1.1 in each of the 4 years. All costs except for
inpatient cost increased slightly during the 4-year period; as
a result, the average total cost per patient increased from
$11724 in FY 2016 to $12413 in FY 20109.

Table 2 reports the costs stratified by the CPM risk score
decile and the number of PC in-person visits (see the full
Table in Supplemental Table 1). As shown, the CPM risk
score has an excellent predicting or discriminating power:
The average total cost of the patients with the lowest risk
score (first decile) was $1119 while it was $60310 among
the highest risk patients (tenth decile), a discriminating ratio
of 53.9 (60310/1119). Among the patients with the lowest
risk, the effect of PC visits on costs was minimum, limited
to only the first visit. Moving higher along risk score

deciles, the PC visit effect became more pronounced.
Among the patients with the highest risk score (10th decile),
PC visits had the greatest effect on costs: compared to the
patients who had no PC visit, the average total cost of those
with 1 visit was $16406 lower, which amounted to a
$2.5billion cost reduction, given 153207 patients in the
highest risk group.

The additional cost reduction associated with the second
PC visit was still substantial among patients with the high-
est risk, $10276 per patient, an additional total cost reduc-
tion of $2.1billion. Nevertheless, PC visits appeared to
have a diminishing return. Based on this basic risk stratifi-
cation, PC visits of more than 4 or 5 were not associated
with further cost reduction.

Table 3 presents the estimate of cost reduction associated
with PC in-person visits after controlling for the patient risk
score and other confounders by multivariate linear regres-
sion (pooled FY 2016 to 2019 data; see Supplemental
Material for the coefficient interpretations). On average,
each additional PC in-person visit was associated with a cost
reduction of $721.2. We repeated this analysis by fitting the
model separately for each year and observed consistent
results: $664.2, $658.9, $748.4, and $797.4, respectively for
FY 2016 to 2019 (see Supplemental Table 2).

Table 4 shows the results produced by the multivariate
model where the number of PC in-person visits was
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Table |. Study Population Characteristics (FY 2016-2019).

FY 2016 FY 2017 FY 2018 FY 2019
(N=5186112) (N=5261550) (N=5373568) (N=5410034)
Variable M SD M SD M SD M SD
Age 61.9 16.5 62.0 16.4 61.9 16.6 61.8 16.8
Age <35 9% 0.28 9% 0.28 9% 0.28 8% 0.28
Age =35 and <45 7% 0.26 8% 0.27 8% 0.28 9% 0.29
Age =45 and <55 12% 0.32 12% 0.33 12% 0.32 12% 0.32
Age =55 and <65 19% 0.40 19% 0.39 18% 0.39 18% 0.38
Age =65 and <75 32% 0.47 32% 0.47 32% 0.47 32% 0.47
Age=75 21% 041 20% 0.40 20% 0.40 21% 0.40
Gender (female) 8% 0.27 8% 0.27 8% 0.28 9% 0.28
Marital status (married) 56% 0.50 56% 0.50 56% 0.50 56% 0.50
Racial status (White) 75% 0.43 74% 0.43 76% 0.44 75% 0.43
Racial status (Black) 18% 0.38 18% 0.38 17% 0.38 18% 0.38
Racial status (other) 7% 0.26 8% 0.27 7% 0.26 7% 0.26
Enrolled in Medicare 46% 0.50 46% 0.50 46% 0.50 46% 0.50
Enrolled in Medicaid 1% 0.11 1% 0.11 1% 0.11 1% 0.11
Covered by private insurance 12% 0.33 12% 0.33 12% 0.33 12% 0.33
Disability rating (%) 27.3 353 29.2 36.1 30.9 36.9 329 37.6
Disability rating 70%+ (% of patients) 21% 0.41 23% 0.42 25% 0.43 27% 0.44
Drive time to closest VHA PCP (Min) 21.0 16.9 21.3 16.2 21.7 16.6 21.6 16.6
CPM risk score 104.3 54.3 103.9 53.6 104.0 535 104.1 52.9
Number of visits (in person) 23 2.2 2.3 2.2 23 22 24 22
Number of visits (tele-health) 0.03 0.4 0.1 0.5 0.1 0.5 0.1 0.5
Number of visits (phone) 1.2 2.4 1.1 23 1.1 23 1.1 23
Average outpatient cost $7739 13130 $7889 13350 $8122 13688 $8387 14170
Average inpatient cost $2700 17080 $2632 16952 $2732 17418 $2664 17292
Average community care cost $1285 8137 $1173 8012 $1534 8830 $1362 7995
Average prescription cost $1133 8753 $1107 9642 $1135 6657 $1215 7388
Average total cost per patient $11724 26783 $11693 26812 $12388 27859 $12413 27570

Total cost =outpatient cost + inpatient cost + community care cost. Prescription drug cost (part of the inpatient, outpatient, and community care

costs) is separated for additional information.

reconstructed into discrete variables for nonlinear effects
(1-12 visits, and more than 12 visits). As shown, there was
a clear diminishing return on PC in-person visits. The first
visit was associated with $3976 of cost reduction compared
to no visit (baseline), the second visit was associated with
an additional reduction of $1149, and the third was associ-
ated with another $896. The trend continued until the 10"
visit where costs started to rise with additional visits. The
results were consistent when the model is fitted year by year
separately (see Supplemental Table 3)

In our supplemental analysis, we replicated Tables 2 and
3 by splitting the study population at Medicare eligibility
age 65, which revealed that the cost reduction was slightly
higher among the senior group ($630.2 vs $798.0; see
Supplemental Tables 4 and 5). Further, we reproduced Table
3 by adding Medicare expenditures to the dependent vari-
able, which yielded an estimate of $1157.2 cost reduction
for each additional in-person visit (pooled data FY

2016-2019; see Supplemental Table 6). The year-by-year
multivariate analysis including Medicare expenditures also
showed consistent results: $1023.1, $1034.2, $1163.1, and
$1348.9, respectively for FY 2016 to 2019 (Supplemental
Table 7).

To further assess the reliability of our findings, we con-
ducted additional sensitivity analyses. We refitted the
fixed effect model with random effects which yielded near
identical results (Supplemental Table 8). We also validated
our findings by using 4 alternative risk scores (2 based on
the number of diagnoses for each patient, and 2 based on
the Clinical Classifications Software Refined (CCSR)
groups) in place of the CPM risk score in the multivariate
analyses—the results were consistent (see Supplemental
Material for details).

Additionally, we assessed whether inclusion/exclusion
of telehealth or phone visits in the regressions affected the
estimates of the treatment effect (in-person visits): The
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Table 2. Annual Average Patient Care Costs by CPM Risk Decile and Number of PC Visits (Pooled FY 2016-2019).
Number of PC Number of VA outpatient VA inpatient Community Prescription Total
visits (annual) patients cost cost care cost drug cost cost

Lowest health 0 564336 $1052 $205 $120 $112 $1377

risk (Ist decile) I 1271184 $886 $2 $29 $95 $917

2 238206 $1372 $0 $35 $133 $1407

3 38712 $1777 $0 $44 $143 $1821

4 7441 $2237 $0 $59 $154 $2296

5 1939 $2589 $0 $71 $159 $2660

6 619 $3024 $0 $81 $174 $3105

7 227 $3090 $0 $103 $140 $3193

8 127 $3746 $0 $21 $170 $3767

9 75 $3936 $0 $35 $208 $3971

10 67 $3583 $0 $15 $138 $3598

Il 70 $3768 $0 $3 $189 $3771

12 95 $3858 $0 $12 $189 $3870

>12 200 $4637 $0 $29 $214 $4667

Highest health 0 153207 $31576 $41220 $12898 $6281 $85694

risk (10th decile) I 203374 $265%4 $32946 $9748 $5529 $69288

2 315723 $27253 $24 156 $7603 $5136 $59012

3 350971 $28136 $20582 $6888 $4879 $55606

4 309975 $28938 $18994 $6620 $4587 $54552

5 238998 $29970 $18341 $6696 $4487 $55007

6 170330 $30996 $18148 $6877 $4400 $56021

7 116035 $32129 $18254 $7019 $4404 $57402

8 78356 $33278 $18404 $7202 $4462 $58883

9 52399 $34300 $18239 $7468 $4411 $60007

10 35646 $35356 $18447 $7613 $4504 $61416

Il 24297 $36524 $190%6 $7817 $4550 $63438

12 17467 $37383 $19385 $7854 $4603 $64623

>12 55900 $41252 $18658 $7619 $5147 $67529

Only deciles | and 10 are shown here; full Table is reported in Supplemental Table 1.

resultant estimates were $722.3, $736.0, and $737.3,
respectively for excluding telehealth, phone visits, and both
from the regressions, which were all close to $721.2 as
reported in Table 3. We further conducted other sensitivity
analyses such as excluding HBPC (home-based primary
care) and/or deceased patients, adding and excluding inde-
pendent variables; the resultant estimates were consistent
with our main findings (see all the sensitivity analyses in
Supplemental Material for details).

Discussion

In this large-scale multi-year study, we quantified the effects
of PC in-person visits on total patient care cost. Both
descriptive statistics and multivariate analyses demon-
strated that more PC in-person visits were associated with
lower total patient care costs, especially among the high-
risk or high-cost patients. Given all other things being
equal, the first visit was associated with the largest cost
reduction compared to no PC visit. This was consistent with

the previous finding that the average total cost of patients
having a PCP in the VHA system was $3274 lower com-
pared to those without a PCP.2

It is desired to ascertain the cost effects of PC telehealth
and phone visits and attempted to interpret their coefficient
estimates (—$299.6 and —$78.9) as the cost reductions asso-
ciated with telehealth and phone visits. However, our
detailed sensitivity analyses indicate such a conclusion may
be premature given the limited number of patients using
these services and heterogeneity of the services delivered
by these 2 modalities.

Our findings are consistent with previous studies dem-
onstrating effective PC is associated with lower emergency
department visits, preventable hospitalizations, mortality,
healthcare expenditures.'*+1730-3¢ Our findings are also con-
sistent with an early study of the VHA’s implementation of
enhanced primary care showing an increase in PC use was
associated with decreases in avoidable hospitalizations and
outpatient visits to mental health providers.’ Paradoxically,
however, a recent randomized controlled trial found that
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Table 3. Multivariate Linear Model Estimate of PC Visit Effect on Total Patient Care Cost.

95% confidence interval

Parameter
Variables estimate Lower bound Upper bound P>t
Intercept -22208.0 -22308.1 -22107.9 <.0001
Number of PC visits (in person) -721.2 -724.9 -717.5 <.0001
Number of PC visits (telehealth) -299.6 -314.7 —-284.5 <.0001
Number of PC visits (phone) -78.9 -82.3 -75.6 <.0001
Age -64.9 -66.8 -63.1 <.0001
Age =35 and <45 486.7 447.3 526.0 <.0001
Age =45 and <55 1251.3 1201.4 1301.1 <.0001
Age =55 and <65 1788.2 1724.0 1852.4 <.0001
Age =65 and <75 2326.1 2246.4 2405.7 <.0001
Age=75 3529.8 3426.6 3633.0 <.0001
Gender (female) -588.9 -615.4 -562.5 <.0001
Marital status (married) -721.4 -736.3 -706.6 <.0001
Racial status (VWVhite) -765.6 -786.1 —-745.2 <.0001
Racial status (Black) -1022.5 -1049.2 -995.9 <.0001
Enrolled in Medicare 190.7 169.3 212.1 <.0001
Enrolled in Medicaid 264.6 199.4 3299 <.0001
Covered by private insurance -1519.7 —-1542.7 -1496.6 <.0001
Disability rating (%) -9.3 -9.7 -89 <.0001
Disability rating 70%+ (% of patients) 119.4 855 153.3 <.0001
Drive time to closest VHA PCP (min) -3.6 -4.0 =-3.1 <.0001
CPM risk score 393.0 3928 393.1 <.0001
FY 2017 8l.4 61.5 101.4 <.0001
FY 2018 7104 690.5 730.3 <.0001
FY 2019 1221.5 1201.5 1241.6 <.0001

The fixed effects of the 140 hospitals are not shown here. Age < 35, racial status (other), and FY 2016 were used as reference groups. Pooled data: FY

2016 to 2019; N=21231264.

primary care Intensive management (PIM) in the VHA sys-
tem did not reduce costs.® The seemingly contradictory
findings may stem from the fact that the average number of
PC visits per patient in the trial’s treatment group decreased
by 0.21 rather than increased from the baseline.

Taken together, to our best knowledge, the present study
is the only large-scale patient-level analysis of the effects of
increasing PC visits on overall healthcare costs in a large
healthcare system; and our extensive sensitivity analyses
indicate the findings are robust.

Unlike HMOs in the 1980s and the current ACOs that
are alleged to ration care,”> VHA is mandated by Congress
to provide the best care to veterans and resourced to do so
with salaried providers. Thus, the most logical explanation
behind the cost reduction is that PC provides more compre-
hensive care, especially to the patients with multiple comor-
bidities, improves preventative and coordination of care
leading to better health, which is corroborated by other
studies.®

Nevertheless, our study has limitations. First, VHA
patient population is different. With mostly adult and male
patients, unlike the private sector, VHA provides fewer

prenatal and pediatric services. Second, while our analysis
included all the costs incurred in the VHA system and all
the costs of services provided by non-VA providers but paid
for by the VHA or by Medicare, data on costs incurred
through other insurers such as Medicaid and private health
plans were not available to us. However, only 1% of the
study population was enrolled in Medicaid and 12%
enrolled in private health plans, and we also controlled for
these 2 confounders in our multivariate analysis. In addi-
tion, the cost-saving effect of PC visits remained large
among veterans aged over 65, an exogenous marker for
Medicare eligibility and use. Furthermore, it is unlikely that
patients having more PC visits with the VHA would use
more services from non-VA providers. Thus, it is more
likely that the estimated cost reduction would be higher if
all the costs were included in the analyses. Third, like most
observational studies, our analyses were unable to control
for all potential confounders. For instance, patients having
more PC visits might also have better medication adherence
and exercise more. But one can also argue that these health
behaviors could be a result of effective primary care. Fourth,
we did not ascertain the relationship between the number of
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Table 4. Multivariate Linear Model Estimate of PC Visit Effect on Total Patient Care Cost (PC visits as a discrete variable).
95% confidence interval
Parameter

Variables estimate Lower bound Upper bound P>t
Intercept -20112.0 -20213.0 -20011.0 <.0001
In-person visit | (# patients: 7 146 586) -3976.1 -4002.7 -3949.5 <.0001
In-person visit 2 (# patients: 5258878) -5124.8 -5152.5 -5097.0 <.0001
In-person visit 3 (# patients: 3029 363) -6020.8 -6051.3 -5990.3 <.0001
In-person visit 4 (# patients: | 667 632) -6777.6 -6812.7 -6742.5 <.0001
In-person visit 5 (# patients: 911810) -7431.7 -7473.8 -7389.6 <.0001
In-person visit 6 (# patients: 509521) —-8064.4 -8116.4 -8012.5 <.0001
In-person visit 7 (# patients: 290515) -8622.6 -8687.9 -8557.4 <.0001
In-person visit 8 (# patients: 171 693) -9130.5 -9212.6 -9048.4 <.0001
In-person visit 9 (# patients: 105242) -9614.1 -9716.8 -9511.3 <.0001
In-person visit 10 (# patients: 67 480) —-9882.8 -10009.5 —9756.1 <.0001
In-person visit || (# patients: 45235) -9837.6 -9991.0 -9684.1 <.0001
In-person visit 12 (# patients: 34 151) -9113.5 -9289.3 -8937.7 <.0001
In-person visits >12 (# patients: |112902) -7671.2 -7770.8 -7571.6 <.0001
Number of visits (tele-health) -314.8 -329.9 -299.7 <.0001
Number of visits (phone) -50.5 -53.8 —-47.1 <.0001
Age -59.5 -61.3 -57.6 <.0001
Age =35 and <45 577.0 537.8 616.3 <.0001
Age =45 and <55 1392.6 1342.8 1442.3 <.0001
Age =55 and < 65 1954.4 1890.3 2018.4 <.0001
Age =65 and <75 2485.5 2406.1 2565.0 <.0001
Age=75 3483.0 3380.0 3585.9 <.0001
Gender (female) -503.1 -529.5 —-476.7 <.0001
Marital status (married) —663.2 -678.1 —648.4 <.0001
Racial status (VWhite) -408.2 -428.8 -387.7 <.0001
Racial status (Black) -688.0 -714.7 -661.3 <.0001
Enrolled in Medicare 190.3 168.9 211.6 <.0001
Enrolled in Medicaid 239.0 173.9 304.1 <.0001
Covered by private insurance -1474.4 -1497.4 -1451.4 <.0001
Disability rating (%) -85 -9.0 -8.1 <.0001
Disability rating 70%+ (% of patients) 88.7 549 122.5 <.0001
Drive time to closest VHA PCP (min) -3.8 -42 -33 <.0001
CPM risk score 3929 3927 393.1 <.0001
FY 2017 77.9 58.0 97.8 <.0001
FY 2018 688.4 668.5 708.2 <.0001
FY 2019 1212.5 1192.5 1232.6 <.0001

The fixed effects of the 140 hospitals are not shown here. Visit 0 (1 880256 patients hd no PC visit), age <35, racial status (other), and FY 2016 were

used as reference groups. Pooled data: FY 2016 to 2019; N=21231264.

PC visits and quality of care, which is beyond the scope of
the present study. We postulate patients having more PC
visits would experience higher quality of care, but further
studies are warranted. And obviously, the effects of clinical
video telehealth and telephone clinics on total patient care
cost merit further investigation, especially given the
increase of their use during the COVID-19 pandemic.
Finally, under the current healthcare environment, the gen-
eralizability of the findings could be limited given the VA
health system is operating on a global budget with salaried

clinicians while the private sector in the US is largely oper-
ating on a fee-for-service basis.

Conclusion

The findings of the present study, substantiated by our
exhaustive sensitivity analyses, suggest that expanding PC
capacity can significantly reduce overall health care costs
and improve patient care outcomes given the former is a
robust proxy of the latter.
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