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ABSTRACT
BACKGROUND: Women Veterans’ numerical minority, 
high rates of military sexual trauma, and gender-specific 
healthcare needs have complicated implementation of 
comprehensive primary care (PC) under VA’s patient-
centered medical home model, Patient Aligned Care 
Teams (PACT).
OBJECTIVE: We deployed an evidence-based quality 
improvement (EBQI) approach to tailor PACT to meet 
women Veterans’ needs and studied its effects on wom-
en’s health (WH) care readiness, team-based care, and 
burnout.
DESIGN: We evaluated EBQI effectiveness in a cluster 
randomized trial with unbalanced random allocation of 
12 VAMCs (8 EBQI vs. 4 control). Clinicians/staff com-
pleted web-based surveys at baseline (2014) and 24 
months (2016). We adjusted for individual-level covari-
ates (e.g., years at VA) and weighted for non-response 
in difference-in-difference analyses for readiness and 
team-based care overall and by teamlet type (mixed-
gender PC-PACTs vs. women-only WH-PACTs), as well 
as post-only burnout comparisons.
PARTICIPANTS: We surveyed all clinicians/staff in gen-
eral PC and WH clinics.
INTERVENTION: EBQI involved structured engage-
ment of multilevel, multidisciplinary stakeholders at 
network, VAMC, and clinic levels toward network-spe-
cific QI roadmaps. The research team provided QI train-
ing, formative feedback, and external practice facilita-
tion, and support for cross-site collaboration calls to 
VAMC-level QI teams, which developed roadmap-linked 
projects adapted to local contexts.

MAIN MEASURES: WH care readiness (confidence 
providing WH care, self-efficacy implementing PACT for 
women, barriers to providing care for women, gender 
sensitivity); team-based care (change-readiness, com-
munication, decision-making, PACT-related QI, func-
tioning); burnout.
KEY RESULTS: Overall, EBQI had mixed effects which 
varied substantively by type of PACT. In PC-PACTs, EBQI 
increased self-efficacy implementing PACT for women 
and gender sensitivity, even as it lowered confidence. In 
contrast, in WH-PACTs, EBQI improved change-readi-
ness, team-based communication, and functioning, and 
was associated with lower burnout.
CONCLUSIONS: EBQI effectiveness varied, with WH-
PACTs experiencing broader benefits and PC-PACTs 
improving basic WH care readiness. Lower confidence 
delivering WH care by PC-PACT members warrants fur-
ther study.
TRIAL REGISTRATION: The data in this paper repre-
sent results from a cluster randomized controlled trial 
registered in ClinicalTrials.gov (NCT02039856).

KEY WORDS: primary care; patient-centered medical home; women’s 
health; women Veterans; VA healthcare system.

J Gen Intern Med  
DOI: 10.1007/s11606-024-08647-4 
© This is a U.S. Government work and not under copyright protection 
in the US; foreign copyright protection may apply 2024

INTRODUCTION
Women Veterans are a numerical minority in the Veter-
ans Health Administration (VA), chiefly reflecting histori-
cal differences in the composition of the military and thus 
the population of US Veterans upon military discharge. 
However, women are now the fastest growing segment of 
new VA users, with their own set of complex healthcare 
needs, including higher rates of service-connected disability 
and military sexual trauma (MST) in addition to gender-
specific care needs that require gender-sensitive, trauma-
informed care.1 As a result, VA has prioritized delivery 
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of comprehensive women’s health (WH) services through 
gender-specific care models (e.g., WH clinics, designated 
WH providers) to meet their needs and mitigate gender 
disparities.2–4

In 2010, VA mounted efforts to nationally implement 
patient-centered medical homes, called Patient Aligned 
Care Teams (PACT),5 while parallel policy directives guided 
field-based requirements for delivering comprehensive PC 
for women Veterans.6 PACT delivers care to assigned patient 
panels through teamlets (provider, nurse, medical assistant, 
clerk), which are supported by a larger team (e.g., social 
workers, health coaches, clinical pharmacists). Consistent 
with VA policy, VAMCs may deliver PC to women Veter-
ans in mixed-gender panels by PACT teamlets in general 
PC clinics (PC-PACTs) (Model 1) or in female-only panels 
seen by teamlets led by a designated WH provider (WH-
PACTs). WH-PACTs may be co-located in general primary 
care (Model 2) or in a separate WH clinic (Model 3).

Given that the majority of patients in VA were (and still 
are) men, many VA primary care providers (PCPs) were 
historically less up-to-date on WH care delivery, including 
gender-specific services, and lacked experience addressing 
the needs of women Veterans with MST histories, which is 
concerning given that over 60% of women who routinely 
use VA PC have such histories.4,7 Team function was also a 
concern as women’s clinics were not appropriately staffed for 
women’s preventive care (e.g., chaperone use for gender-sen-
sitive exams such as Pap smears) and staff were frequently 
shared across multiple clinics.8 Higher rates of burnout 
among providers in WH clinics vs. general PC clinics also 
raised concerns about how well PACT was working given 
the extra resources and specialized knowledge needed to care 
for complex women Veteran patients.9

In response to these challenges, we partnered with the VA 
Office of Women’s Health (OWH) to test the effectiveness 
of an evidence-based quality improvement (EBQI) approach 
to tailoring PACT to better meet women Veterans’ needs.10 
EBQI is an implementation strategy that emphasizes a clin-
ical-research partnership approach through multilevel stake-
holder engagement, QI training, formative data feedback, 
technical support, and practice facilitation.11,12 EBQI has 
been shown to support implementation of evidence-based 
practices, including smoking cessation guidelines, depres-
sion collaborative care, and PACT implementation.13–17 
In this paper, we report results of our cluster randomized 
trial of EBQI on WH care readiness, team-based care, and 
burnout.

METHODS

Study Design and Setting
We evaluated effectiveness of EBQI in a parallel, two-arm 
cluster randomized controlled trial (cRCT) from 2014 to 

2016, beginning approximately 4 years into PACT imple-
mentation.10 We randomly assigned 12 VA medical cent-
ers (VAMCs) to EBQI vs. routine PACT implementation 
in an unbalanced 2:1 ratio in each of 4 participating Vet-
erans Integrated Service Networks (VISNs) (8 experimen-
tal vs. 4 control VAMCs). Participating VAMCs were in 
urban and rural locations spanning nine states.10 All sites 
were part of the VA WH Practice-Based Research Network 
(WH-PBRN).18

Ethical Review
The study was approved by the VA Greater Los Angeles 
Healthcare System Institutional Review Board (IRB); VA’s 
Central IRB determined sites were not engaged in research, 
permitting review by the home institution IRB only. Pro-
vider/staff survey data were collected in collaboration with in 
collaboration with the RAND Corporation, with study proce-
dures approved by their IRB as well, with a waiver of docu-
mentation of consent. We obtained required approvals from 
VA labor management/unions and the VA National Center 
for Organizational Development (NCOD); however, NCOD 
disapproved baseline collection of burnout data (given per-
sistently high rates nationwide), but allowed measure inclu-
sion at 24 months (resulting in post-only comparisons).

EBQI Approach
We launched EBQI with in-person multilevel stakeholder 
meetings in each VISN (Fig. 1), using expert panel meth-
ods to come to consensus on QI priorities, summarized in 
roadmaps.19 We then trained two core members of each 
local team in EBQI and provided external practice facilita-
tion over 24 months to help them use QI tools (e.g., pro-
cess maps, measures) to conduct projects chosen from their 
VISN-specific QI roadmaps. We provided ongoing technical 
support, coaching/mentoring, and use of data from patient 
and provider/staff surveys and key stakeholder  interviews19 
to inform plan-do-study-act cycles within their projects. We 
supported across-EBQI-site calls and within-VAMC/VISN 
leadership reporting to share progress, culminating in cap-
stone VISN-specific stakeholder meetings.10

Control VAMCs received standard policy guidance on 
PACT implementation and provision of comprehensive 
women’s health services that were disseminated to all VA 
healthcare facilities nationwide.

Sample
We surveyed all PC and WH-PACT teamlet members 
(PCPs, nurses, medical assistants, clerks) and extended 
PACT teams (e.g., social workers, pharmacists, health 
coaches) in participating VAMCs (September 2014–Octo-
ber 2016). We identified eligible PACT personnel using the 
VA Support Service Center (VSSC) Primary Care Reports 
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for each geographically distinct station number and code. 
We complemented VSSC lists with VA Corporate Data 
Warehouse files to identify additional teamlets and team 
members not found in VSSC, obtaining staff identifiers, full 
vs. parttime status, gender, position title, and panel size. 
We excluded PACTs for special populations (e.g., spinal 
cord injury), resident-only teamlets, and home-based pri-
mary care.

Data Collection Procedures
At baseline and 24 months, providers and staff were con-
tacted by email and provided with a brief study summary, 
answers to frequently asked questions, and a site-specific 
endorsement letter from a local leader, followed within 1–2 
weeks by an email with a person-specific survey weblink and 
email-based follow-up of non-responders.

Measures

Characteristics of Participating VAMCs. We obtained 
urban/rural location from the VA Site Tracking database, 
which defines location based on the US Census. We 
determined academic affiliation using data validated by 
the VA Office of Academic Affiliations on medical school 
affiliations for each VAMC. Facility complexity is a 
VA-generated 5-point ordinal composite scale of patient 
volume, risk, scope of practice, teaching/research funding, 
and level of intensive care (e.g., 1a = most complex). Volume 
of women Veterans and total Veterans served were obtained 
from VSSC’s Primary Care Almanac.

Dependent Variables. Table 1 provides details on outcome 
measures, including Cronbach’s alpha coefficients for 

each scale. Measures included (1) WH care readiness (i.e., 
confidence providing WH care [clinicians only], self-efficacy 
implementing PACT for women, barriers to providing 
comprehensive care to women, gender sensitivity); (2) 
team-based care (i.e., clinic leadership change-readiness, 
team communication, decision-making, PACT-related QI 
activities, team functioning); and (3) PC burnout (24-month 
wave only due to VA oversight issues noted above). Measure 
scales and items are in Appendix 1.

Covariate Measures. We measured individual-level 
characteristics including provider type (staff vs. PCP), gender 
(female vs. male), age group (≥ 50 years vs. < 50), race (non-
White vs. White), fulltime (vs. parttime), experience in WH 
care (i.e., having cared for at least 50% women patients for 3+ 
years), and length of VA service (years). We also measured 
practice environments, including clinic urban/rural location 
and whether they worked in a WH-PACT (yes/no).

Statistical Analysis
Baseline characteristics of clinicians/staff were compared by 
EBQI vs. control using t-tests for continuous variables and 
Χ2 tests for categorical variables. Variables hypothesized to 
be associated with each outcome measure were evaluated 
for collinearity and subsequently included in each regression 
model in an intent-to-treat analysis.20,21

We weighted clinician/staff data for likelihood of enroll-
ment and drop-out (attrition at 24 months) using baseline 
measures of gender, marital status, years worked in the VA, 
VAMC, and position type (e.g., physician vs. nurse) to better 
represent the target population of all PCPs and staff. Final 
weights were the product of non-response and attrition 
weights. We used difference-in-differences (DID) analy-
ses using generalized linear models, adjusting for survey 

Figure 1  Conceptual model of evidence-based quality improvement effects on provider/staff outcomes.
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weights, time (baseline vs. 24 months), EBQI (vs. control), 
gender, race/ethnicity, years worked in VA, WH-PACT 
(vs. PC-PACT), clinician (vs. staff), fulltime (vs. parttime) 
employment, and percent of women Veterans receiving care 

at their VA. Given different PACT teamlet options for deliv-
ering women’s primary care, we also examined EBQI effects 
by type of PACT teamlet (PC-PACTs [Model 1] vs. WH-
PACTs [Models 2–3]). We used STATA 15.1 for all analyses.

Table 1  Clinician/Staff Survey Measures*

* All measures were included in surveys at baseline and 24-month follow-up, with the exception of burnout, which was included in the 24-month 
wave only because the study team was not allowed to include a baseline measure by a national VA group overseeing any clinician/staff surveys that 
spanned multiple VISNs (rationale was that VA primary care burnout was already so high nationally that further measurement was not necessary)
All Cronbach’s alpha coefficients are based on the adapted/shortened measures used in the trial and were generated from these trial survey data

Measure Description

Women’s health care readiness
  Confidence providing women’s health care 10 items rating confidence in ability to provide each of the following services for 

women patients at their VA (e.g., conducting well-woman exams; contracep-
tion counseling; evaluation and/or management of acute/chronic pelvic pain 
or menopause management; screening for military sexual trauma, etc.) on a 
4-point Likert scale (1 = not at all confident to 4 = very confident) (Cron-
bach’s α = 0.93)

  Self-efficacy/readiness for implementing PACT for women 6 items adapted from the change efficacy subscale of a readiness for organiza-
tional change  scale38 to relate to VA women’s primary care, rating statements 
about implementation of PACT for women patients (e.g., “As we implement 
PACT for women patients, I feel I can handle my role with ease.”) on a 5-point 
Likert agreement scale (reverse coded negatively words items and averaged 
into single composite score) (Cronbach’s α = 0.81)

  Barriers to providing comprehensive care for women patients 15 items rating factors that could limit ability to provide comprehensive primary 
care for women patients at patient-, provider, and system-levels (e.g., inad-
equate training, inadequate space/structure, limited female staff to serve as 
chaperones) on a 3-point scale (1 = does not limit, 2 = limits somewhat, 3 = 
limits a great deal), adapted from a general primary care  survey39 (Cronbach’s 
alpha = 0.91)

  Clinician/staff gender  sensitivity2 10 items adapted from 29-item Gender Sensitivity subscale of Gender Aware-
ness  Inventory28 (e.g., “Sometimes I wish VA primary care clinics had only 
male patients,” “Special women’s clinics should be at all VA health care 
facilities.”) rated on a 5-point Likert agreement scale (reverse coded negatively 
worded items and averaged into single composite score) (Cronbach’s α = 0.80)

Team-based care
  Clinic leadership change-readiness 6 items adapted from the leadership subscale from the Organizational Readiness 

for Change  survey40 (e.g., “Encourages and supports changes in clinic patterns 
to improve patient care.” “Recognizes and rewards progress in implementing 
change with our clinic.”) rated on a 5-point Likert agreement scale (Cronbach’s 
α = 0.93)

  Team-based communication 5 items, with 3 items adapted from the Survey of Organizational Attributes for 
Primary Care (SOAPC)41 and 2 new items specific to VA teamlets rating how 
team members communicate across disciplines (e.g., “Co-workers from dif-
ferent backgrounds frequently interact to solve problems.”) on a 5-point Likert 
agreement scale (Cronbach’s α = 0.79)

  Decision-making 6 items adapted from the Survey of Organizational Attributes for Primary Care 
(SOAPC),41 rating agreement with statements about participation in decision-
making (e.g., “Staff and clinicians are involved in developing plans for improv-
ing quality.”) on a 5-point Likert agreement scale (Cronbach’s alpha = 0.86)

  PACT QI activities exposure and helpfulness 5 items adapted from a VA general primary care PACT survey, asking whether 
respondent had been exposed to each activity (e.g., performance feedback 
reports, involved in small tests of change to improve quality) and if yes, how 
helpful the activity was on a 3-point Likert scale from 1 = not at all helpful to 
3 = very helpful (Cronbach’s α = 0.82)

  PACT team function 4 items adapted from the Team Diagnostic Survey (TDS)42 integrating con-
cepts of team knowledge, skills, and group process to PACT language (e.g., 
“Members of our PACT teamlet for women patients actively share their special 
knowledge and expertise with one another.”) rated on a 5-point Likert agree-
ment scale (Cronbach’s α = 0.88)

Primary care burnout
  Clinician/staff burnout† Single item rating of statement, “I feel burned out from my work” (7-point scale 

from “never” to “every day”)43 from Maslach Burnout  Inventory44 (dichoto-
mized as yes = every week to every day and no = never to less than a few 
times a month
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RESULTS

Characteristics of Participating VAMCs, 
Providers, and Staff
Participating VAMCs were predominantly in the Midwest 
(6) and Northeast (5) regions of the USA, with one site in 
the South (Table 2). All were academically affiliated, rang-
ing in size (5040–35,285 Veteran users, 331–2622 women 
Veteran users, 2.3–13.2% women Veterans-to-total Veterans 
served in the prior year). All had mixed-gender PC clinics 
in addition to WH in PC or in a separate WH clinic, where 
a majority of women patients were seen (Tables 2 and 3). A 
higher percent of clinician/staff respondents were in WH-
PACTs (45.8%) than PC-PACTs (33.5%) (Table 2). Response 
rates ranged from 30 to 36%. Figure 2 provides an overview 
of the CONSORT flow diagram of VISNs to VAMCs to 
clinicians/staff in this trial.

EBQI Implementation
Multilevel panels in each VISN came to consensus on 
7–10 priorities (e.g., improving gender-specific preventive 

practices) (roadmaps available on request) and collabora-
tively decided on key WH personnel (e.g., WH medical 
director) to lead each VAMC’s local QI team. Teams sub-
sequently chose projects to focus on during the 24-month 
EBQI period (Table 3). Facilitation calls were arranged for 
every 2–8 weeks, depending on local QI team availability, 
over 24 months. Calls focused on developing process maps, 
selecting measures, identifying and helping teams engage 
local process “owners,” providing technical support, and cre-
ating brief action plans for both QI and research teams before 
the next call. Formative feedback was provided an average 
of five times across EBQI VAMCs, and included data from 
local and all-EBQI VAMC reports.

Effectiveness of EBQI on Main Outcomes
Table 4 shows unadjusted comparisons of EBQI vs. con-
trol VAMC outcomes at baseline and 24 months. At base-
line, control VAMCs had higher self-efficacy for imple-
menting PACT for women (3.92 vs. 3.31, p = 0.027) and 
team functioning (4.10 vs. 3.70, p = 0.041) than EBQI 
VAMCs (Table 4). From baseline to 24 months, EBQI sites 

Table 2  Pre-implementation Characteristics of Participating VA Medical Centers and Clinicians/Staff

* Facility complexity is a VA-generated weighted scale comprised of patient volume, patient risk (based on high-risk patient categories that gener-
ate greater resource allocation), scope of practice based on # of physician (MD) specialists, level of teaching and/or research funding, and level of 
intensive care unit (ICU) (e.g., levels 1–5). VA defines high complexity (1a, 1b, 1c) as those VAs with the largest patient volumes, patient risks, 
teaching and research, highest #s of MD specialists, and level 4–5 ICUs. Medium complexity VAs (2) have medium patient volume, patient risks, 
some teaching and/or research, and contain level 3 and 4 ICUs, while low complexity VAs (3) have the smallest levels of patient volume and risk, 
little or no teaching or research, the lowest # of physician specialists, and contain level 1 and 2 ICUs
Participating VAMCs were 1a and 1b (which we combined as high complexity, 2 (medium complexity), and 3 (low complexity)
† Sums to over 100% because all but 2 participating facilities offered more than one primary care arrangement for women Veterans
‡ Clinician/staff characteristics for WH-PACTs vs. PC-PACTs, respectively: # with completed surveys at baseline and 24 months are 91 and 113; 
weighted % female clinicians/staff were 83.9% vs. 58.4% (p < 0.001), and weighted % fulltime employee were 91.7% vs. 93.0% (p = 0.60)

Multilevel characteristics at baseline EBQI sites Usual PACT 
control sites

Medical center characteristics (n = 8) (n = 4)
  Urban location (vs. rural) 87.5% 75.0%
  Regional distribution
    • Northeast 37.5% 50%
    • Midwest 50.0% 50%
    • South 12.5% ---
  Academically affiliated 100% 100%
  Mean # Veterans served (FY12) 17,156 16,652
  Mean # women Veterans served (FY12) 1073 1310
  Facility complexity*
    • High 75% 75%
    • Medium 25% ---
    • Low --- 25%
  Women’s primary care  arrangements†

    • Comprehensive women’s health clinic (Model 3) 62.5% 75.0%
    • Separate women’s clinic in general primary care (Model 2) 25.0% ---
    • Mixed-gender (integrated) primary care (Model 1) 100% 100%

Clinician/staff  characteristics‡

  Number of providers and staff with completed surveys at baseline and 24-month follow-
up

345 191

  Percent female 255 (73.9%) 146 (76.4%)
  Percent in a Women’s Health PACT (vs. PC-PACT) 158 (45.8%) 64 (33.5%)
  Percent fulltime VA employee 312 (90.4%) 176 (92.2%)
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increased gender sensitivity, leadership change-readiness, 
team-based communication, decision-making, and PACT-
related QI (all p < 0.05), and barriers decreased over time 
(p < 0.001). Control sites increased confidence deliver-
ing WH care, decision-making, and PACT-related QI (p 
< 0.05) and barriers decreased over time (p = 0.008). 
Unadjusted comparisons at 24 months revealed higher 
confidence in control vs. EBQI VAMCs (3.17 vs. 2.73, p 
= 0.013) (Table 4). Unadjusted 24-month burnout was not 
significantly different between EBQI and control VAMCs 
overall (19.2% vs. 24.4%, p = 0.38) or for PC-PACTs 
(22.4% vs. 21.0%, p = 0.88), but was marginally lower in 
WH-PACT EBQI sites (14% vs. 32%, p = 0.053) (not in 
table). (Appendix Table 2 shows unadjusted outcomes of 
PC-PACTs and WH-PACTs over time.)

Table 5 shows multivariate results of EBQI effectiveness 
analyses, adjusting for individual-level covariates. Study-wide, 
EBQI was associated with lower confidence in providing WH 
care (DID, −0.68; 95% CI, −1.20, −0.16; p < .05), improved 
gender sensitivity (DID, 0.33; 95% CI, 0.10, 0.57; p < .01), 
and marginal improvements in self-efficacy and team function.

Results for PC-PACT vs. WH-PACT teamlets demonstrated 
substantial variations in EBQI effects (Table 5). In PC-PACTs, 
EBQI was still associated with lower confidence in providing WH 
care (DID, −1.0; 95% CI [−1.70,−0.26]; p < 0.01), but greater self-
efficacy implementing PACT for women (DID, 1.0 [0.01,1.94], p 
< 0.05) and higher gender sensitivity (DID, 0.35 [0.02,0.70]; p < 
0.01). In contrast, in WH-PACTs, EBQI improved clinic leadership 
change-readiness (DID, 0.80 [0.26,1.34], p < 0.01), team-based 
communication (DID, 0.60 [0.04,1.17], p < 0.05), and team func-
tioning (DID, 0.55 [0.10,1.01], p < 0.05). At 24 months, EBQI was 
also associated with significantly lower burnout in WH-PACTs 
vs. PC-PACTs, when we adjusted for individual-level covariates 
(adjusted OR, 0.324 [0.11–0.94], p = 0.038).

DISCUSSION
We found that EBQI had mixed impacts on WH care readi-
ness and marginal improvements in self-efficacy in imple-
menting PACT for women and PACT team functioning. 
However, significant and distinctive impacts of EBQI were 

Figure 2  CONSORT flow diagram for the cluster randomized trial of evidence-based quality improvement (EBQI).



Yano et al.: EBQI Effects on Gender-Tailored Primary CareJGIM

Table 3  Characteristics of EBQI Activities at Participating Sites

* The four participating VISNs are represented as A, B, C, and D, with the two VAMCs randomly assigned to EBQI in each VISN denoted as 1 and 
2 within each VISN
† WHMD, Women’s Health Medical Director (in charge of women’s primary care or WH-PACT); WVPM, Women Veteran Program Manager 
(responsible for oversight of local women Veterans’ programs, one required at each VAMC nationwide). Other EBQI team members included a 
psychologist (A2), local WH-focused health services researcher (B1, D1), WH staff members (B1, B2, D2), and/or WH fellow (B1, D1)
‡ Model 1 represents mixed gender general primary care clinics (PC PACT); Model 2 represents women’s clinics and/or WH-PACT teamlets organ-
ized within general primary care clinics; Model 3 represents comprehensive women’s health clinics in separate space

EBQI 
VAMC*

Local EBQI team  
composition†

% WVs seen in each type of 
PACT‡
(# of WH-PACT teamlets)

Focus of local QI projects

Model 1 Model 2 Model 3WHMD WVPM Other

A1 X X 3% --- 97% (7) • ↑ team climate through virtual huddles
• Cardiovascular disease (CVD) risk reduction

A2 X X X 20% --- 80% (7) • ↑ team function (e.g., huddle checklist)
• ↑ culture in VAMC (more welcoming, safe)
• Training residents in trauma-sensitive care

B1 X X X 2% 98% (2) --- • ↑ assignment of WVs to WH-PCPs
• Improve teratogen prescribing practices

B2 X X 33% --- 67% (1) • ↑ assignment of WVs to WH-PCPs
• ↑ labs drawn before PC appointment
• ↑ outreach to WVs without phone to contact clinic
• ↑ mental health access to WVs in crisis before  1st PACT visit

C1 X X 7% --- 93% (9) • ↑ mammography screening rates
• ↑ culture (↓ stranger harassment of WVs at VA

C2 X X 1% 99% (4) --- • ↑ coupled reporting of cervical cancer screening and HPV results
• ↑ mammogram tracking and care coordination

D1 X X X 28% --- 72% (1) • ↑ follow-up of cervical cancer screening results
D2 X X 17% 83% (2) --- • ↑ follow-up of breast cancer screening results

• ↓ harassment of WVs at VA
• ↑ environment safety through shared medical appointments

Table 4  Unadjusted Comparisons of Outcome Measures Between EBQI and Control VAMCs

Negatively worded survey items were reverse coded; high scores reflect high attribute (e.g., high confidence, high barriers, high function). 
Weighted for non-response
* The items for this measure were asked among clinicians only and not staff

Outcome measures Baseline 24-month follow-up

EBQI Control p-value EBQI Control p-value

Women’s health care readiness
  Confidence in delivering WH care* (mean score on 4-point scale, 1 = not at all, 2 = 

somewhat, 3 = moderately, 4 = very confident)
2.86 2.53 0.18 2.73 3.17 0.013

  Self-efficacy for implementing PACT for women (mean score on 5-point agreement 
scale, 1 = strongly disagree to 5 = strongly agree)

3.31 3.92 0.03 3.35 3.54 0.26

  Barriers to providing comprehensive care for women patients (mean score 3-point 
scale, 1 = does not limit, 2 = limits somewhat, 3 = limits a great deal)

1.76 1.68 0.42 1.83 1.43 0.45

  Gender sensitivity (mean score on 5-point agreement scale, 1 = strongly disagree to 5 
= strongly agree)

4.04 4.15 0.24 4.20 4.14 0.52

Team-based care
  Clinic leadership change-readiness (mean score on 5-point agreement scale, 1 = 

strongly disagree to 5 = strongly agree)
3.26 3.31 0.74 3.54 3.49 0.74

  Team communication (mean score on 5-point agreement scale, 1 = strongly disagree to 
5 = strongly agree)

3.39 3.46 0.55 3.66 3.72 0.58

  Team-based decision-making (mean score on 5-point agreement scale, 1 = strongly 
disagree to 5 = strongly agree)

3.46 3.42 0.76 3.67 3.80 0.27

    Helpfulness of PACT QI activities (mean score on 3-point scale, 1 = not at all helpful, 
2 = somewhat helpful, 3 = very helpful)

1.80 1.83 0.75 2.27 2.26 0.85

  PACT team functioning (mean score on 5-point agreement scale, 1 = strongly disagree 
to 5 = strongly agree)

3.70 4.10 0.041 3.82 3.98 0.28
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seen when we examined effects among those already work-
ing in WH-PACTs vs. those working in PC-PACTs. In par-
ticular, the lower confidence in providing WH care reflected 
perceptions of clinicians and staff in PC-PACTs, not those 
in WH-PACTs. In PC-PACTs, EBQI significantly improved 
self-efficacy in implementation of PACT for women and gen-
der sensitivity. In contrast, clinic leadership change-read-
iness, team-based communication, and team function sig-
nificantly improved in WH-PACTs, with significantly lower 
burnout at 24 months. EBQI did not have significant effects 
on team-based decision-making, barriers to comprehensive 
care for women, or PACT-related QI activities.

We were initially surprised by the finding that EBQI 
was associated with lower confidence in delivering WH 
care. However, none of the QI roadmaps or local QI teams 
focused on confidence as a problem, especially since the 
majority of women Veterans at EBQI VAMCs were seen in 
WH-PACTs (two QI projects even focused on shepherding 
women patients to them). WH-PACTs are led by designated 
WH-PCPs, a designation associated with higher quality and 
better patient experience among women Veterans, which 
may have further contributed to the lack of emphasis on con-
fidence.2,22 Local dissemination of EBQI activities PACT-
wide may have also contributed to a better appreciation of 
knowledge deficits in WH care, thereby lowering confidence. 
Unadjusted comparisons demonstrated a significant increase 
in confidence at control VAMCs, which may have had more 
recent growth in the number of providers trained in the VA 
OWH’s WH “mini-residency” program (OWH has trained 
over 10,000 PCPs and nurses since the study’s inception 
(S. Haskell, personal communication)).23,24 Future research 
should explore ramifications of shifts in confidence for the 

PC workforce (e.g., cross-coverage issues when WH-PACTs 
are understaffed).

Like our findings around clinician confidence, overall, 
EBQI effects on gender sensitivity appear driven by PC-
PACT rather than WH-PACT clinicians/staff. This improve-
ment among PC-PACT clinicians/staff is important, as lack 
of gender sensitivity in VA has been associated with women 
Veterans’ delaying or forgoing  care25 or care discontinuity 
(i.e., no return to primary care 3 years after initial visit).26 
WH training and experience in working with other WH care 
professionals are strongly correlated with gender sensitiv-
ity, so EBQI may serve as an adjunct to routine training.27 
Our findings regarding increased gender sensitivity are also 
consistent with the work of Fox et al., who found that EBQI 
enhanced gender sensitivity and knowledge in a study of 
cultural competence training for VA staff.28

While not significant overall, we also found that self-effi-
cacy around implementing PACT for women improved only 
among PC-PACT clinicians/staff. For WH-PACTs, lack of 
improvement may be due to higher self-efficacy at the outset, 
fostered by more experience with women Veteran patients 
and more alignment with national VA WH care policy. PC-
PACT clinicians/staff were likely less aware of this policy 
and may have felt less responsible for its implementation 
prior to EBQI. Since local QI teams were encouraged to 
broadly engage PACTs, EBQI may have increased awareness 
of what it takes to implement PACT for women due to fuller 
realization of its scope.

Significant improvements in perceived clinic leadership 
change-readiness and team-based communication among 
clinicians/staff in WH-PACTs (but not PC-PACTs) may 
be explained by WH leadership of local QI teams, which 

Table 5  Effects of EBQI on Outcome Measures Overall and by Type of PACT: Analysis of Difference in Differences Adjusted for Individ-
ual-Level  Covariates1

* p < 0.05; **p < 0.01; †p = 0.085, ‡p = 0.055
1 Difference-in-difference analyses were adjusted for gender, race-ethnicity, years in VA, work primarily on general primary care vs. WH-PACT 
teamlet, provider vs. staff, full vs. parttime, and percent of women Veterans at their VA, and weighted for likelihood of enrollment and drop-out 
(attrition)
2 Asked of clinicians only

Outcome measures Overall Type of PACT teamlet

PC-PACT WH-PACT 

Mean difference-in-differences (95% confidence interval)

Women’s health care readiness
  Confidence in providing women’s  health2 −0.68 (−1.20, −0.16)* −1.0 (−1.70, −0.26)** −0.35 (−0.78, 0.07)
  Self-efficacy/readiness for implementing PACT for women 0.57 (−0.08, 1.21)† 1.0 (0.01, 1.94)* 0.21 (−0.17, 0.60)
  Barriers to providing comprehensive care for women patients −0.08 (−0.31, 0.51) 0.09 (−0.23, 0.42) −0.18 (−0.52, 0.16)
  Gender sensitivity 0.33 (0.10, 0.57)** 0.35 (0.02, 0.70)* 0.20 (−0.13, 0.54)

Team-based care
  Leadership norms/readiness to change 0.28 (−0.15, 0.71) −0.05 (−0.65, 0.55) 0.80 (0.26, 1.34)**
  Communication within clinic 0.10 (−0.24, 0.44) −0.30 (−0.71, 0.12) 0.60 (0.04, 1.17)*
  Decision-making 0.01 (−0.34, 0.36) −0.23 (−0.69, 0.23) 0.44 (−0.05, 0.93)
  Helpfulness of PACT QI activities 0.09 (−0.16, 0.35) 0.11 (−0.24, 0.46) 0.09 (−0.28, 0.46)
  PACT team function 0.43 (−0.01, 0.87)‡ −1.25 (−2.91, 0.41) 0.55 (0.10, 1.01)*
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may have strengthened team-based communication and QI 
engagement.29 These leaders, in turn, involved an array of 
local personnel in their local QI projects, sharing knowledge 
and increasing collaborative problem-solving. Improvements 
in PACT team function in WH-PACTs may have a simi-
lar explanation in addition to the fact that two of the eight 
EBQI sites focused their QI projects explicitly on improving 
team function (e.g., virtual huddles).30 These improvements 
may also be associated with unmeasured characteristics of 
effective team functioning (e.g., shared goals and sense of 
purpose),31 which may be markers of more mature, fully 
realized PACTs.

Contrary to our expectation, burnout at 24 months was 
not lower at EBQI vs. control VAMCs. Our previous work 
suggests that EBQI reduces burnout, possibly by increas-
ing empowerment of local QI teams, but this impact may 
take more time than the duration of this trial.15 However, we 
did find significantly lower burnout in WH-PACTs, where 
EBQI was concentrated and where job satisfaction may have 
been better with the focus on WH care delivery.32 Nationally, 
WH-PCPs have higher rates of burnout compared to general 
PCPs.9 While we lack baseline data enabling us to assess 
change over time, the differences between WH-PACTs and 
PC-PACTs is nonetheless notable. Given the crisis of burn-
out among VA providers more broadly,33,34 more attention 
should be devoted to spreading organizational strategies that 
successfully combat burnout, such as VA’s recent Reduce 
Employee Burnout and Optimize Organizational Thriving 
(REBOOT) national initiative.

Given EBQI’s focus on supporting local QI teams, we 
hypothesized that EBQI would improve team-based deci-
sion-making and PACT-related QI activities and simulta-
neously reduce barriers to implementation of PACT for 
women. We found no significant EBQI impacts in these 
measures. From PACT teamlet interviews, we learned that 
insufficient staffing, reliance on parttime providers, and 
access priorities, among other challenges, complicated PC 
delivery for women Veterans.8 These and other barriers we 
asked about (e.g., inadequate space, limited chaperones) may 
have been beyond the purview of local QI teams. Projects 
chosen by local QI teams also involved more people outside 
of PACT than within (e.g., improve mammography coordi-
nation), requiring less within-teamlet decision-making and 
engagement in QI among teamlet members.

This trial had several limitations. Low response rates—
not uncommon among busy PC employees—are concern-
ing; weighting for non-response may not have adequately 
addressed potential biases. We also lacked burnout measures 
at baseline, precluding adjustment for any baseline differ-
ences that may have been present. This trial also spanned 
VA’s “access crisis”35; some EBQI projects may have been 
adversely affected (e.g., due to divided attention and height-
ened organizational demands). We also relied on an unbal-
anced design to accommodate local variations in how EBQI 

might be deployed. However, these designs have lower sta-
tistical power to detect differences; significant findings dem-
onstrate EBQI’s robustness. Outcomes may have benefited 
from working in the context of a PBRN where research-
clinical dialogue may be better.36

In conclusion, we found EBQI to have mixed results over-
all, but with important and distinctive impacts for differ-
ent PACT types (WH-PACTs vs. PC-PACTs). Specifically, 
EBQI increased gender sensitivity and self-efficacy in PC-
PACTs, and improved clinic leadership change-readiness, 
team-based communication, and team functioning in WH-
PACTs, with lower burnout at 24 months as well.

Within 1 year of launching EBQI, participating VAMCs 
began reporting early quality gains from their local QI pro-
jects to leadership, several of which were spread VISN-wide. 
These efforts led the VA OWH to adopt EBQI for use in 
low-performing  VAs37 and OWH has since adopted EBQI 
for national rollout to continue the journey to tailor VA care 
to women Veterans’ needs, while we study impacts of EBQI 
on implementation of WH-focused evidence-based practices.
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