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BACKGROUND: Following implementation of the patient-
centered medical home (PCMH) within the Department of
Veterans Affairs (VA), access to primary care improved.
However, understanding of how this occurred is lacking.
OBJECTIVE: To examine the association between organi-
zational aspects of the PCMH model and access-related
initiatives with patient perception of access to urgent,
same-day, and routine care within the VA.
DESIGN: Cross-sectional
PARTICIPANTS: Veterans who responded to the annual
Survey of Healthcare Experiences of Patients in 2016 (N =
241,122 patients) and primary staff who responded to VA
National Primary Care Provider and Staff Survey (N =
4815 staff).
MAIN MEASURES: Three outcomes of perception of ac-
cess: percentage of patients responding in the highest
category for same-day care (waiting ≤ 1 day), urgent care
(always receiving care when needed), and routine care
(always receiving checkups when desired). Predictors
were staff-level report of access-related initiatives and or-
ganizational factors in the clinic. We used generalized
estimating equations to model associations, adjusting
for characteristics of patients and their respective clinics.
KEY RESULTS: Access was significantly better in clinics
where staff reviewed performance reports (+ 0.9% in the
highest perception of access for urgent care, P < 0.01; +
1.2% for routine care, P < 0.001), leadership was support-
ive of the PCMH (+ 1.6% for urgent care, P < 0.01), and
initiatives to improve access included open access (+
0.8% to + 1.7% across all outcomes, P < 0.01) and
telehealth visits (+ 1.2% to + 1.4%, P < 0.001). Perceived
access was worse in clinics with moderate staff burnout
(− 1.1% to − 1.4%, P < 0.001), primary care provider turn-
over during the past year (− 1.0% to − 1.6%, P < 0.001), or
medical support assistant turnover in the past year (−
0.9% to − 1.4%, P < 0.001).
CONCLUSIONS: Perception of access was strongly asso-
ciated with identifiable organizational factors and access-
related initiatives within VA primary care clinics that
could be adopted by other health systems.
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INTRODUCTION

Better primary care access is associated with higher patient
satisfaction, lower mortality, and improved medication adher-
ence.1–3 However, not all strategies to increase access are
equally effective and may have unintended consequences
when interacting. When implemented in isolation, some strat-
egies such as open (i.e., advanced) access may lead to im-
proved wait times without clear benefit for health outcomes or
utilization.4, 5 Alternatively, new access initiatives may have
unanticipated conflicts when added to existing strategies—for
example, implementing telemedicine visits might expand
scheduling capacity but create unforeseen barriers for patients
with limited digital literacy.While administrative measures are
commonly used to define access,3 perceived access is equally
valid and more relevant to the patient’s experience.6, 7 For
health systems seeking to improve access, an important first
step is examining the individual contributions of strategies that
might influence patients’ perception of access.
In 2010, the Veterans Health Administration of the Depart-

ment of Veterans Affairs (VA) implemented a version of the
patient-centered medical home (PCMH), the Patient Aligned
Care Team (PACT) initiative, across all primary care clinics.8

Specific access-related initiatives of PACT included increased
staffing and expanding virtual encounters through telephone
visits, secure messages, and telehealth video.9 Open access
(defined as a focus on enhanced continuity with expanded
capacity for visits) was also implemented, with local PACT
control over specific open access techniques such as designat-
ing same-day or urgent slots in continuity team schedules.9, 10

While access continued to improvewithin the VA over the past
decade despite increasing demand,11, 12 which initiatives and
factors of PACTwere most influential for access is less under-
stood. We sought to assess the association of access-related
initiatives and factors of the PCMH with patients’ perceived
access to same-day, urgent, and routine care using data from
over 700 primary care clinics.
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METHODS

Study Design

We conducted a cross-sectional study using 2016 VA data.
Perception of access was measured using questions from the
Consumer Assessment of Healthcare Providers and Systems
(CAHPS) collected from a nationally administered survey, the
VA Survey of Healthcare Experiences of Patients (SHEP
CAHPS-PCMH version). Patient responses were linked to
their designated primary care clinic and averaged by clinic
for each access outcome (same-day, urgent, and routine care).
To determine components of the PCMH model associated
with access, we used staff responses on the availability of
clinic access–related initiatives and organizational factors
using the VA National Primary Care Provider and Staff Sur-
vey. Clinic-level averages of access outcomes were linked to
staff survey responses for staff-level adjusted comparisons.
Generalized estimating equations modeled the association be-
tween predictors and outcomes. This study was part of the
VA’s evaluation for the PACT model and was considered
quality improvement rather than research, and thus not subject
to institutional review board approval or waiver.

Patient Perception of Access Outcomes

Patient perception of access was assessed by responses to the
SHEPCAHPS in 2016 among patients with an assigned primary
care provider (n= 241,122, Supplemental Table e1). The SHEP
CAHPS is routinely administered by mail to a random sample of
outpatients, stratified by division, with encounters in the past
month.13 The 2016 overall response rate was 41.2%. The SHEP
CAHPS incorporates sampling weights to adjust for proportion-
ate population representation and survey non-response by age,
gender, and site size. The access scales have acceptable internal
consistency (Cronbach’s α = 0.74) and practice-level reliability
(0.87).14 Access-related survey questions are scaled ordinally
from 1 to 4 or from 1 to 5, with higher scores indicating better
access perception. For models, we created a binary variable using
either the top or top-two scale responses, i.e., “top-box” or “top-
two.” Three questions were used as outcomes. First, we consid-
ered same-day access as responses of “same day” or “1 day” to
the question, “How many days did you have to wait for an
appointment when you needed care right away?”We considered
urgent care access as responses of “always” to the question, “For
care you needed right away, how often did you get an appoint-
ment as soon as you needed?”We considered routine care access
as responses of “always” to the question, “When you made an
appointment for a check-up or routine care with this provider,
how often did you get an appointment as soon as you needed?”
We calculated each clinic’s percentage of patients selecting the
top-box response (or top-two responses for same-day care) for
the three outcomes. Routine care, selected as non-urgent requests,
could havemore difficultywith timely access andwas used as the
outcome to describe the highest and lowest performing clinic
deciles for descriptive analyses.

The PACT Model and Access-Related
Predictors

PACT is an interdisciplinary PCMH model focused on team-
based care, expanded access, chronic disease management,
care coordination, and patient centeredness. Within PACT,
patients are assigned to “teamlets” with a primary care provid-
er (PCP) (physician, nurse practitioner, or physician’s assis-
tant), registered nurse (RN) care manager, clinical associate
(licensed practical (LP) nurses or vocational nurses (VNs)),
and clerical medical support assistant (MSA). Teamlets are
part of larger PACT teams, which includes integrated behav-
ioral health staff, social workers, and clinical pharmacists.
Predictors were from PACT staff responses to the 2016 VA

National Primary Care Provider and Staff Survey (n = 4815
staff within 713 clinics) on ratios of staff support for PCPs,
burnout, turnover, clinic characteristics, and use of access-
related initiatives. The survey was anonymously administered
through e-mail invitations sent at the regional level to primary
care staff. Response rates to the staff survey were estimated at
18% for 2016, based on administrative records for 30,182 staff
within 8256 PACT teamlets. Clinic assignment and demo-
graphics were self-identified by participating staff
(Supplemental Table e1). Four core PACT roles were assessed:
PCP, RN, LP/VN, and MSA. Two groups of predictors were
included from the survey: 11 questions on clinic organization-
al factors and 11 questions on the presence of access-related
initiatives used at clinics.
We used multiple imputations to account for item-level non-

response for organizational factors on the PACT survey using
SAS Enterprise Guide 7.4 (PROC MI command). Due to
categorical variables, we used fully conditional specification
(FCS) to impute missing data.15 This method is better suited
for datasets that contain both categorical and continuous var-
iables and uses a multivariate imputation model on a variable-
by-variable basis. In total, 50 imputed datasets were created
with a burn-in of 10 iterations (i.e., iterations for convergence
to a distribution before imputation).16 Out of 11 staff survey
questions in this category, 4 had high levels of missingness:
written role descriptions for staff (18.7%), supportive leader-
ship structure (16.3%), team review of performance reports
(15.1%), and presence of a fully staffed PACT (8.2%). The
remaining 7 items hadmissingness < 5%. For each predictor to
be imputed, all remaining variables (including all access-
related predictors, auxiliary variables to produce the most
accurate estimation, outcomes, and covariates) were included
in a logistic regression model. One clinic was excluded from
the access-related initiative models due to unit non-response.
With this exception, no items were missing for the access-
related initiative responses; therefore, no imputation was used.

Data Sources and Covariates

Administrative data for covariates were extracted from the VA
Corporate Data Warehouse (CDW).17 Patient and clinic char-
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acteristics from 2016 were included a priori in adjusted
models. Since patient-level demographics could not be linked
directly to the anonymous staff-level survey responses (iden-
tifiable only at the clinic level), patient demographics were
averaged by clinic to create covariates. These included patient
age, sex as a binary indicator if the clinic had ≥ 10% of female
patients, Elixhauser comorbidity score from ICD-10 principle
diagnoses,18 and clinic community- or hospital-based
affiliation.

Statistical Analysis

Unadjusted comparison of characteristics of clinical scoring
within the highest and lowest deciles of routine care access for
descriptive analyses was done using t tests assuming unequal
variance. For adjusted comparisons, each set of predictors (a
set of 11 access-related initiative variables and a separate set of
11 organizational factor variables) was modeled simultaneous-
ly for each outcome, for a total of six models. Models were
adjusted for patient and clinic characteristics. As each outcome
was a percentage of patient responses in the top-box/top-two
boxes at the clinic level and followed a normal distribution, we
used generalized estimating equations with an identity link for
the main models. We used independent covariance structures
to accommodate correlation of responses within clinics. The
unit of analysis in the adjusted analyses was at the staff level
(N = 4815), as this was the most granular data between patient
and staff responses. Additionally, condensing the staff re-
sponses further to the clinic-level unit of analysis would have
resulted in data loss as only 713 clinics were involved.
Secondary analyses included outcome stratification by staff

role for five subgroups (PCP, RN, LPN/LVN,MSA, and LPN/
LVN + MSA). Standard errors for coefficient estimates were
heteroskedastic robust. All hypothesis testing was two sided
with an alpha value of 0.05. Analyses were performed using
SAS Enterprise Guide, version 7.4 (SAS Institute Inc., Cary,
NC).

RESULTS

Top-performing clinics with respect to access to routine care
had, on average, older andmoremale patients, with lower staff
turnover or burnout and greater use of open access and virtual
care than low-performing clinics (Table 1). Patients seen at
top-performing clinics for access to routine care also reported
significantly better access to same-day (51.5%) and urgent
(66.2%) care compared to low-performing clinics
(P < 0.001). On average for all clinics, 58.9% of patients
reported that they always received urgent care when needed,
38.2% of patients reported that they waited a day or less, and
58.9% of patients reported receiving routine checkups as soon
as needed. Across all clinics, almost two thirds of staff report-
ed that at least one team member had left the team within the
past year. Of those responding to the staff survey, 1506

(31.3%) were PCPs, 1483 (30.8%) RNs, 1133 (23.5%) LV/
LPNs, and 693 (14.4%) MSAs.
In adjusted models (Table 2), the organizational factors that

were significantly associated with worse perception of all three
types of access included the following: staff burnout (− 1.1%
to − 1.4% of patients in the top box of access, P < 0.001); loss
or turnover of the PCP (− 1.0% to − 1.6%, P < 0.001), RN (−
0.6% to − 1.0%, P ≤ 0.03), or MSA (− 0.9% to − 1.4%,
P < 0.001) on a team within the past year; and use of written
role descriptions (− 1.0% to − 1.1%, P ≤ 0.03). Reporting a
fully staffed PACT team was associated with 1.2% worse
perception of access for both same-day care and urgent care
(P < 0.001). Use of daily huddles was associated with 1.0%
worse perception of access for routine care (P < 0.001). Better
perceived access, conversely, was associated with leadership
supportive of the PCMH (+ 1.6% for urgent care, P < 0.01)
and with regular performance report review (+ 0.9% for urgent
care, P = 0.01; + 1.2% for routine care, P < 0.001). Loss of the
clinical associate on the respondent’s team was moderately
associated with 0.7% better access for same-day care (P =
0.04). Whether work was matched to training was unrelated to
access.
For staff report of use of access-related initiatives, visits to

the clinical pharmacist were associated with worse perception
of access on all three outcomes (− 0.7% to − 1.3% of patients
in top box of access, P ≤ 0.02). Better perception of all access
outcomes was associated with open access (+ 0.8% to + 1.7%,
P ≤ 0.01) and availability of virtual/telehealth visits (+ 1.2% to
+ 1.4%, P < 0.001). Use of secure electronic messaging was
associated with 1.4% better access for urgent care (P = 0.02).
Waiting to schedule appointments until within 90 days of a
planned visit (i.e., recall scheduling) was associated with 0.8%
better perception of access for urgent care (P = 0.03) and 0.9%
better perception of access for routine care (P < 0.01). None of
the remaining initiatives were associated with differences in
access perception.
In secondary analysis by staff respondent role (e.g., PCP or

RN), both the direction and percentage of differences in per-
ceived access were qualitatively similar to that of the main
models (Supplemental Table e2). Of note, burnout reported by
staff across all roles was associated with worse perception of
access for all three outcomes, except for the MSA role for
routine care access: access was perceived as 1.5% better if
MSAs reported burnout (P = 0.02). Open access was the only
predictor significantly associated with a difference in percep-
tion of an access outcome across all staff roles (+ 1.3% to +
2.5% better perception of urgent care access, P ≤ 0.03).

DISCUSSION

In this cross-sectional study of over 241,000 patients receiving
primary care at 713 clinics in 2016, we observed several
access initiatives and organizational factors associated with a
patient’s perception of how readily they could access primary
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Table 2 Differences in Mean (SE) Percentages of Patients Reporting Higher Perceived Access Associated with the Presence of Organizational
Factors and Access-Related Initiatives in Primary Care Clinics

Same-day care P Urgent care P Routine care P

Organizational factors
Staff moderate or higher burnout − 1.3 (0.3) < 0.001 − 1.4 (0.3) < 0.001 − 1.1 (0.2) < 0.001
In past year, PCP changed or left team − 1.2 (0.3) < 0.001 − 1.6 (0.3) < 0.001 − 1.0 (0.3) < 0.001
In past year, RN changed or left team − 1.0 (0.3) < 0.01 − 0.7 (0.3) 0.03 − 0.6 (0.3) 0.03
In past year, LVN/LPN changed or left team 0.7 (0.3) 0.04 0.2 (0.3) 0.58 0.1 (0.3) 0.76
In past year, MSA changed or left team − 1.4 (0.3) < 0.001 − 1.1 (0.3) < 0.001 − 0.9 (0.3) < 0.001
Written role descriptions used for staff − 1.0 (0.4) 0.03 − 1.1 (0.4) 0.01 − 1.0 (0.4) 0.01
Team staffed at a full support-to-provider ratio of 3:1 − 1.2 (0.3) < 0.001 − 1.2 (0.3) < 0.001 − 0.4 (0.3) 0.09
Daily huddle at primary care clinic − 0.2 (0.3) 0.59 − 0.4 (0.3) 0.13 − 1.0 (0.2) < 0.001
Work well matched to training − 0.2 (0.3) 0.42 − 0.5 (0.3) 0.08 0.0 (0.2) 0.91
Team regularly reviews performance reports 0.6 (0.4) 0.08 0.9 (0.4) 0.01 1.2 (0.3) < 0.001
Leadership maintains medical home model 0.8 (0.5) 0.09 1.6 (0.5) < 0.01 0.8 (0.4) 0.08

Access-related initiatives
Clinical pharmacist visits − 0.7 (0.3) 0.02 − 1.2 (0.3) < 0.001 − 1.3 (0.3) < 0.001
Telephone visits 0.0 (0.4) 0.95 − 0.1 (0.4) 0.81 − 0.4 (0.4) 0.27
Nursing visits − 0.6 (0.5) 0.23 0.2 (0.5) 0.66 0.7 (0.4) 0.09
Patient group visits − 0.1 (0.3) 0.67 0.3 (0.3) 0.43 0.2 (0.3) 0.46
Virtual care (telehealth video) visits 1.2 (0.3) < 0.001 1.2 (0.3) < 0.001 1.4 (0.3) < 0.001
Secure electronic messaging 0.0 (0.6) 0.95 1.4 (0.6) 0.02 0.9 (0.5) 0.07
No-show reports used by clinic 0.3 (0.3) 0.28 − 0.2 (0.3) 0.44 − 0.3 (0.3) 0.23
Telephone reminders for appointments − 0.2 (0.3) 0.62 − 0.3 (0.3) 0.28 0.1 (0.3) 0.73
Future appointments scheduled ≤ 90 days (recall) − 0.4 (0.4) 0.24 0.8 (0.4) 0.03 0.9 (0.3) < 0.01
Carve-out times hold same-day appointments 0.1 (0.3) 0.83 − 0.5 (0.3) 0.11 − 0.3 (0.2) 0.19
Open access scheduling 1.5 (0.3) < 0.001 1.7 (0.3) < 0.001 0.8 (0.2) < 0.01

PCP primary care provider, RN registered nurse, LPN licensed practical nurse, LVN licensed vocational nurse, MSA medical support assistant

Table 1 Clinic and Patient Characteristics at Clinic-Level Overall and by Top and Bottom 10% of Clinics by Perceived Access to Routine Care,
2016

All clinics, n =
713

Top 10% of clinics, n =
71

Bottom 10% of clinics, n =
71

P value (top vs. bottom
clinics)

Age of patients in years, mean
(SD)

62.8 (3.9) 65.1 (2.8) 59.2 (4.1) < 0.001

Female patients, % 7.2 4.8 11.0 < 0.001
Elixhauser of patients, mean (SD) 1.5 (0.3) 1.4 (0.3) 1.4 (0.3) 0.42
CBOC, % 78.0 94.4 80.3 < 0.01
Top-box urgent care, % 49.7 66.2 33.2 < 0.001
Top-box same-day care, % 38.2 51.5 27.3 < 0.001
Top-box routine care, % 58.9 76.8 40.0 < 0.001
Patient panel per PCP, mean
(SD)*

936.2 (224.1) 931.7 (227.6) 998.1 (226.4) 0.09

Organizational factors (% present) – – – –
Burnout reported by staff 40.0 33.5 44.4 0.06
Any staff turnover in past year 65.1 52.7 72.0 < 0.01
Written role descriptions for staff 77.1 79.0 78.8 0.97
Fully staffed with ≥ 3 support
staff

63.5 64.4 55.2 0.23

PACT daily huddles 63.9 60.1 58.4 0.78
Work well matched to training 59.9 58.3 57.7 0.92
Team reviews performance
reports

66.9 76.4 56.7 < 0.01

Leadership maintains PACT 84.5 87.6 81.9 0.18
Access initiatives (% present) – – – –
Clinical pharmacy visits 57.4 39.5 57.4 < 0.01
Telephone visits 86.4 89.8 83.4 0.10
Nursing visits 91.2 93.2 89.1 0.18
Patient group visits 21.5 21.9 21.1 0.89
Virtual care (telehealth) visits 51.0 65.2 40.3 < 0.001
Secure electronic messaging 93.9 95.3 92.3 0.24
No-show reports 49.7 52.0 47.3 0.39
Phone reminders for appointments 66.8 59.9 58.5 0.80
Recall scheduling for future visits 83.1 88.7 78.7 0.02
Carve-out slots to hold times 35.7 35.1 31.4 0.50
Open access scheduling 49.4 59.3 34.4 < 0.001

Clinic-level descriptives shown here are similar to presentation by staff level (N = 4815)
PACT = Patient Aligned Care Team, CBOC community-based outpatient
*Panel size of patients per primary care provider (PCP), for 710 clinics (70 clinics in bottom 10%, 71 in top 10% by routine access); 3 clinics were not
reported due to inaccurate or missing panel size data
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care with the VA. The circumstances most highly associated
with worse perception of access were loss of the PCP in the
past year, followed by burnout of the responding staff member
or loss of the MSA within the team. Use of open access was
most strongly associated with better perceived access, follow-
ed by a supportive leadership structure.
The overall PCMH model has potential to improve access,

primarily through increased capacity.19, 20 The PCMH re-
quires reorganizing care from the traditional, physician-
centric model of care to an interdisciplinary design.21 This
can potentially increase capacity by redistributing the PCP
workload to other members of the team. Further capacity
increases could be accrued through reducing staff burnout
and lower resultant turnover following implementation of the
PCMH.22, 23 Finally, the potential greater efficiency of service
delivery with the PCMHmodel reduces waste, also improving
capacity.24 While the PCMH model may overall improve
access, our findings offer further insights into specific compo-
nents and their interactions.
PCMH components associated with worse perceived

access were similar to those found in previous literature.
PCP turnover has been shown to be associated with worse
patient experience of care—including access—but the de-
gree of diminishment is related to continuity of the rela-
tionship.23 PCMH implementation within the VA did
slightly increase turnover of PCPs, but following imple-
mentation, average years of PCP experience remained high
(on average, 9.4 years) and overall ≤ 4% of PCPs turned
over quarterly after PACT implementation.25 Consistent
with our findings, turnover and burnout are likely related
in terms of association with worse access. Prior research
has shown that higher burnout is correlated with a risk of
turnover, and replacing team members leads to higher
burnout among remaining staff.26 In contrast to findings
about burnout among the other clinical staff, the observa-
tion that higher degrees of reported burnout among MSAs
were associated with better perception of access may re-
flect the greater workload required to respond quickly to
patient requests for appointments.27, 28

Open access was most strongly correlated with better pa-
tient perception of access. Staff reporting their clinic furnished
open access could indicate staff perception of the clinic as
“good” for access, in alignment with patient perception. In
other health systems, open access implementation was also
associated with improved wait times.4 At some clinics in the
VA, implementation of open access preceded the PCMH ini-
tiative and its success was associated with leadership engage-
ment and staffing resources as well as regular team review of
related data—also consistent with our findings about support-
ive leadership.10, 29 Continuity, though not explicitly mea-
sured, is closely related to many of these concepts. PCMH
emphasis on preserving continuity with PCPs/teams while
expanding capacity (i.e., open access principles) potentially
has greater pay-offs for perceived access than expanding ca-
pacity at the expense of continuity, as manifested by worse

perception of access with carve-out slots held for same-day
appointments.
Several of our findings were counter to what we expected.

First, patients perceived worse access when teams use written
role descriptions.We speculate that clinics which enforce rigid
roles and responsibilities may lack flexibility to promptly
accommodate patient needs.30 Secondly, and more puzzling,
worse perception of access was associated with staff reporting
that their PACT teams met the recommended ratio of support
staff to PCP. While geography was not evaluated in this study,
this may be due to relationships between location, patient
demand, and workforce recruitment.
Our study has several limitations. Our data were cross-

sectional, which precludes causal inferences; we were lim-
ited to 2016 given survey question changes in other years.
Additionally, our data were derived from surveys. While
our use of survey weights was designed to compensate for
patient survey non-response, the low staff survey response
introduces the possibility of selection bias. We employed
rigorous methods for imputation of item-level missingness
within the staff survey but could not account for overall
non-response given imprecise data on respondents. Finally,
as with any observational study, baseline demographic
differences and other unmeasured confounders among
clinics may have biased our findings despite extensive
adjustment (e.g., higher proportions of younger and female
patients who attended clinics with worse perceived access
to routine care).31

Our study has implications for both healthcare policy and
clinical practice. Our results, though representing small abso-
lute differences in perceived access, assume greater magnitude
when considering collective impacts and scaled across the VA,
which provided care for 6 million patients in 2016.32 Improv-
ing access is a key strategic goal at the national healthcare
level and within the Veterans Health Administration.33, 34

Additionally, there are direct relationships between access
and patients retaining care within a healthcare system,35 which
is important for systems like the VA with global budgets
determined by real or projected use of services. This is of
additional significance for the VA given expansions into
community-based services to offset when access is objective
or perceived to be limited (e.g., the MISSION Act of 2018).36

The components that influence access are also individually
important, and the inter-relationships between elements
should be considered by systems hoping to improve access
to primary care. For example, improving access through max-
imizing continuity and reducing PCP turnover could lead to
net savings through reduced patient utilization of high-cost
services and fewer expenses for replacing PCPs.26, 37, 38

Similarly, access for some populations may marginalize
others—such as negative impacts on follow-up care for pa-
tients with chronic conditions from expanding open access.39

The interactions between elements require careful consider-
ation prior to real-world application, but deliberate combina-
tions, selectively implemented, hold promise.
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In summary, our study is among the first to investigate the
degree to which individual elements within the PCMH affect
patient perception of access across a large integrated health
system. While we found low overall absolute change in per-
ception of access associated with any one element, our study
suggests specific PCMH components which could be lever-
aged by systems to improve patient perception of access.
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