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Key Points

Question

Is the implementation of the Patient-Aligned Care Team (PACT) initiative associated with timely fol-
low-up of abnormal test results related to the diagnosis of 5 different cancers?

Findings

This cohort study analyzing 6 data sets representing 5 different types of cancers found that imple-
mentation of PACT in the Veterans Health Administration only had a short-term association with
reduction in potentially missed timely follow-ups of abnormal test results for most cancer-related
diagnostic tests.

https://www.ncbi.nlm.nih.gov/pmc/about/copyright/


Meaning

These �indings suggest that additional multicomponent and sustained interventions are needed to
address problems related to missed follow-up of abnormal test results, which is an intractable
problem to solve in most health systems.

This cohort study investigates whether there is a long-term association between the Veterans
Affairs (VA) Patient-Aligned Cancer Team implementation and timely follow-up of abnormal diag-
nostic test results for 6 different cancers.

Abstract

Importance

Lack of timely follow-up of cancer-related abnormal test results can lead to delayed or missed di-
agnoses, adverse cancer outcomes, and substantial cost burden for patients. Care delivery models,
such as the Veterans Affairs’ (VA) Patient-Aligned Care Team (PACT), which aim to improve pa-
tient-centered care coordination, could potentially also improve timely follow-up of abnormal test
results. PACT was implemented nationally in the VA between 2010 and 2012.

Objective

To evaluate the long-term association between PACT implementation and timely follow-up of ab-
normal test results related to the diagnosis of 5 different cancers.

Design, Setting, and Participants

This multiyear retrospective cohort study used 14 years of VA data (2006-2019), which were ana-
lyzed using panel data-based random-effects linear regressions. The setting included all VA clinics
and facilities. The participants were adult patients who underwent diagnostic testing related to 5
different cancers and had abnormal test results. Data extraction and statistical analyses were per-
formed from September 2021 to December 2023.

Exposure

Calendar years denoting preperiods and postperiods of PACT implementation, and the PACT
Implementation Progress Index Score denoting the extent of implementation in each VA clinic and
facility.

Main Outcome and Measure

Percentage of potentially missed timely follow-ups of abnormal test results.



Results

This study analyzed 6 data sets representing 5 different types of cancers. During the initial years
of PACT implementation (2010 to 2013), percentage of potentially missed timely follow-ups de-
creased between 3 to 7 percentage points for urinalysis suggestive of bladder cancer, 12 to 14
percentage points for mammograms suggestive of breast cancer, 19 to 22 percentage points for
fecal tests suggestive of colorectal cancer, and 6 to 13 percentage points for iron de�iciency ane-
mia laboratory tests suggestive of colorectal cancer, with no statistically signi�icant changes for α-
fetoprotien tests and lung cancer imaging. However, these bene�icial reductions were not sus-
tained over time. Better PACT implementation scores were associated with a decrease in poten-
tially missed timely follow-up percentages for urinalysis (0.3–percentage point reduction [95% CI,
−0.6 to −0.1] with 1-point increase in the score), and laboratory tests suggestive of iron de�iciency
anemia (0.5–percentage point reduction [95% CI,−0.8 to −0.2] with 1-point increase in the score).

Conclusions and Relevance

This cohort study found that implementation of PACT in the VA was associated with a potential
short-term improvement in the quality of follow-up for certain test results. Additional multifaceted
sustained interventions to reduce missed test results are required to prevent care delays.

Introduction

Lack of timely follow-up of cancer-related abnormal test results can lead to delayed or missed di-
agnoses, increased risk of disease progression, and consequently advanced stage at
diagnosis.  Advanced cancer stage at diagnosis is often associated with poor prognosis and
higher costs.  Missed or delayed opportunities to act on cancer-related abnormal test results
remain common.  Up to 38% of patients with a lung cancer diagnosis had
missed or delayed follow-up opportunities,  and a similar percentage of missed or delayed fol-
low-up opportunities occurred among patients with breast, colorectal, hepatocellular, or bladder
cancer.  These studies highlight the need to streamline outpatient care processes to en-
sure timely follow-up of test results.

Reliable follow-up of abnormal test results is often dependent on coordination between care
teams and other work�low factors.  Implementation of care delivery models such as the patient-
centered medical home (PCMH), which emphasize care coordination, might improve follow-up of
abnormal test results.  Implementation of PCMH models has shown mixed results related to
costs, but it has generally been associated with better quality of care, and patient and caregiver
experience.

The Department of Veterans Affairs’ (VA) PCMH initiative, called the Patient-Aligned Care Team
(PACT), was implemented nationally in the VA facilities and clinics between 2010 and 2012.  This
initiative cost the VA approximately $2 billion and required intensive national, regional, and local
participation to support this effort. Performance-related metrics were also enforced to assess
PACT’s implementation.  Because VA facilities varied in the extent to which various PACT compo-
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nents were implemented, the extent of PACT implementation was measured using the PACT
Implementation Progress Index (Pi ) Score. Past studies have reported that the PACT implementa-
tion was associated with improvements in clinical processes, quality of care, and patient outcomes.
However, evaluations of long-term associations between PACT and timely follow-up of abnormal
test results are still needed.

We evaluated the long-term association between PACT implementation and timely follow-up of ab-
normal test results related to the diagnosis of 5 different cancers. We also examined the associa-
tion between the extent of PACT implementation at each facility and timely follow-up of abnormal
test results. We hypothesized that PACT implementation and the extent of PACT implementation
would be associated with reduced percentage of potentially missed timely follow-up of abnormal
test results.

Methods

Study Design and Data Source

We conducted a retrospective observational cohort study using data from the VA’s national
Corporate Data Warehouse (CDW). The CDW contains clinical data for more than 9 million veter-
ans seen in the inpatient and outpatient settings in more than 1000 VA facilities nationwide. A fa-
cility in this study was de�ined as a VA inpatient facility, such as a hospital, or outpatient facility,
such as a community-based outpatient clinic (CBOC), where a patient health care encounter
occurs.

We evaluated variations in percentage of potentially missed timely follow-up of 6 different cancer-
related abnormal diagnostic test results over a 14-year period (2006-2019), thereby examining
the differences in these percentages before and after the PACT implementation from 2010 to
2012. The 6 diagnostic tests studied were: (1) urinalysis for evaluating bladder cancer; (2) mam-
mograms for evaluating breast cancer; (3) fecal occult blood test (FOBT) or fecal immunohisto-
chemical test (FIT) for evaluating colorectal cancer; (4) laboratory tests indicating iron de�iciency
anemia (IDA) for evaluating colorectal cancer; (5) α-fetoprotein testing for evaluating hepatocellu-
lar carcinoma (HCC); and (6) lung imaging for evaluating lung cancer.

We used previously developed electronic triggers (e-triggers) to mine vast amounts of CDW data
to identify follow-up delays and missed opportunities after an abnormal test
result.  Details about the types of cancer diagnostic tests considered, the
criteria for identifying abnormal test results for each of these diagnostic tests, the criteria for ex-
clusion, and the criteria for timely follow-up are described in detail in Table 1 and in previously
published studies.  Patient records �lagged by the e-trigger are highly likely to
have a missed opportunity for follow-up after an abnormal test (positive predictive values for
missed follow-up ranged from 56% to 82%). However, because we did not conduct medical record
audits to con�irm presence or absence of follow-up in the current study, we used the term “poten-
tially missed” in this study. We �irst applied e-trigger algorithms to the CDW to identify abnormal
results for the 6 types of tests during the 14-year study period. The algorithm query then pro-
grammatically scanned a previously validated follow-up period ranging from 30 days to 7 months
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after the abnormal test result, depending on the test, to identify records with absence of appropri-
ate and timely follow-up. Patients were excluded if they died or did not need follow-up evaluation
due to terminal illnesses (based on International	Classi�ication	of	Diseases,	Ninth	Revision	[ICD-9]
and ICD-10	codes) within the predetermined follow-up period. Based on the algorithm’s query ap-
plication in the CDW, if appropriate follow-up was missing, tests with abnormal results were
�lagged as “e-trigger positive.”

The �inal analytical data were created at the level of a facility-year by aggregating data at the diag-
nostic test and patient levels. The dependent and independent variable sections reported here de-
scribe in detail the level at which each variable was �irst extracted and then aggregated to a facil-
ity-year level. Six facility-year–level data sets were created, each representing the 6 diagnostic tests
previously listed, and were analyzed separately. The facility-year–level data had multiple rows for
each facility representing each year under study, and each facility could have up to 14 rows repre-
senting a facility-year observation.

This study was approved by Baylor College of Medicine’s institutional review board and the
Research and Development Committee at the Michael E. DeBakey VA Medical Center. A waiver of
informed consent was granted because it would not be feasible to obtain consent from millions of
patients to perform medical record reviews, and the study posed minimal risk to patients. We fol-
lowed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) re-
porting guideline.

Dependent Variable

The dependent variable, percentage of e-trigger positive �lags, was a continuous variable measur-
ing the percentage of abnormal tests that potentially had a lack of timely follow-up, which were
�lagged by the e-trigger algorithm per facility per year. The denominator of the percentage	of	e-
trigger	positive	�lags variable was the total number of abnormal diagnostic tests in a facility during
a year, which should have a follow-up, and the numerator was the number of these abnormal di-
agnostic tests that potentially lacked timely follow-up. This variable was �irst created at the diag-
nostic test–level and then aggregated up to a facility-year level. Reductions in the percentage of e-
trigger positive �lags imply reductions in missed follow-ups, and if these reductions occur during
the years after PACT implementation as compared with the years before PACT implementation,
they could potentially indicate improvement in clinical processes associated with PACT.

Independent Variables

All independent variables were also created separately for each of the 6 diagnostic test types at
the facility-year level (Table 2). The variable year of testing was �irst created at the diagnostic test
level, and patient age, gender, race-ethnicity (race and ethnicity analyzed as a single variable), and
Nosos score (ie, comorbidity score developed by the VA and used for risk or case-mix adjustment
when analyzing VA health care data)  were �irst created at the patient level for each year, and
then aggregated up to the facility level for the corresponding year. The remaining variables in
Table 2 were extracted at the facility-year or facility level.
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The study used 2 primary independent variables of interest. The �irst was year of testing, which
was a 14-category variable with the �irst year, 2006, as the reference category. The variable indi-
cated the year the tests with abnormal results were performed, and consequently, the year per-
centage of e-trigger positive �lags and other facility variables were computed. The second variable,
the Pi  score, was a continuous variable that captured the extent of successful implementation of
PACT by a facility in a year.  This variable was computed centrally by the VA’s PACT
Demonstration Laboratory Initiative group. The variable was estimated only for the years 2012 to
2017 and ranged from −8 to 8, with a higher value indicating a more successful PACT implementa-
tion. The composite score was determined using 8 core PCMH domains: (1) access, (2) continuity
of care, (3) care coordination, (4) comprehensiveness, (5) self-management support, (6) patient-
centered care and communication, (7) shared decision-making, and (8) delegation, staf�ing, and
team functioning. Each facility was assigned an overall Pi  score based on the number of domains
in the top and bottom quartiles.  The Pi  was a time-varying variable, which captured the extent
of PACT implementation for each facility across years. PACT implementation started during 2010
and there were no Pi  scores before 2012 and after 2017, hence we used a value of −9 for years
2010 and before. Pi  scores for 2012 were also used for 2011, and the scores for 2017 were also
used for 2018 and 2019.

Other independent variables of interest included: (1) mean sociodemographic characteristics of
patients in a facility, (2) clinical burden and complexity of a facility, and (3) geographic characteris-
tics of a facility (Table 2). Mean sociodemographic characteristics of patients in a facility included:
1 continuous variable capturing the mean age of the patients; 2 continuous variables capturing
the percentage of men and women; and 4 continuous variables capturing the percentage of pa-
tients who were Hispanic, non-Hispanic Black, non-Hispanic White, and non-Hispanic other.

Clinical burden and complexity of a facility included: 1 continuous variable capturing the mean
Nosos score of the patients under study for each facility; 1 categorical variable capturing 4 VA fa-
cility complexity categories  (most complex, moderately complex, least complex, missing); 1 con-
tinuous variable capturing the number of patients actively receiving any service at each facility
during a year; and 1 categorical variable capturing 2 types of VA facilities (VA Hospital/Inpatient
Facility and CBOCs). Geographic characteristics of a facility included: 1 categorical variable captur-
ing the 4 US geographic regions (Northeast, Midwest, South, And West); 1 categorical variable cap-
turing a facility’s urbanicity with 3 categories (urban, rural, and missing urbanicity).

Statistical Analysis

We used retrospective observational cohort data with a panel data structure of more than 1000
facilities repeatedly observed over a 14-year period for each of the 6 diagnostic tests. Breusch and
Pagan Lagrangian multiplier tests and Hausman tests were used to determine the appropriate
panel data regression models.  Based on these tests, the random-effects linear regression estima-
tion was selected. The regressions were set up as a single-group time difference analysis, where
the categorical year variable captured the before and after association between PACT implementa-
tion and percentage of e-trigger positive �lags. A reduction in the percentage of e-trigger positive
�lags over time, especially during and after the years 2010 to 2012 when PACT was implemented,
might indicate a potential improvement in the clinical processes due to fewer follow-up delays af-
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ter PACT. All VA facilities were given access to similar resources, tools, and training to implement
PACT at the same time (starting 2010).  In addition to the year variable, the Pi  score helped
estimate the association between extent of PACT implementation  and the percentage of e-
trigger positive �lags.

Stata statistical software versions 15.0 and 18.0 (StataCorp) were used for all the analyses from
September 2021 and December 2023. P ≤ .05 was considered statistically signi�icant a priori, and
all statistical tests were 2-sided.

Results

Over the 14-year study period, the study included the following tests with abnormal results in the
form of 6 separate data sets: (1) 1 701 649 urinalysis tests performed on 808 148 patients; (2)
327 697 mammograms performed on 136 379 patients; (3) 1 378 765 FOBTs/FITs performed on
806 082 patients; (4) 2 067 274 laboratory test results suggestive of IDA performed on 390 911
patients; (5) 183 730 α-fetoprotein tests performed on 45 763 patients; and (6) 590 794 lung
imaging tests performed on 391 098 patients. After aggregation of the diagnostic test–level and
patient-level data, the urinalysis data had 1306 unique facilities contributing 12 467 facility-years
of observations, the mammogram data had 1100 unique facilities contributing 8000 facility-years
of observations, the FOBTs or FITs data had 1307 unique facilities contributing 13 136 facility-
years of observations, the IDA test data had 1360 unique facilities contributing 13 221 facility-
years of observations, the α-fetoprotein testing data had 1067 unique facilities contributing 7421
facility-years of observations, and the lung imaging data had 1141 unique facilities contributing
9108 facility-years of observations (Table 2).

Across the 14 years, the mean (SD) percentage of tests �lagged as e-trigger positive were 55.5%
(29.6%) for FOBT or FIT, 56.0% (28.7%) for IDA tests, and 45.4% (33.5%) for lung cancer imag-
ing. The remaining tests had 30% or less e-trigger positive �lags (Table 2). The mean Pi  scores
across facilities in all 6 diagnostic test data sets were less than 0, although the scores ranged from
−8 to 8 in all data sets.

The mean patient age across facilities was predominantly above 60 years for most of the diagnos-
tic testing data sets, with most patients tested being non-Hispanic White (Table 2). Most of the pa-
tients in the study data were men (≥77%), except in the mammogram data set, where 92% were
women. Most of the VA facilities in all data sets were categorized as highly complex (>60%) and
were a CBOC (70%-80%). Most facilities were located in the urban areas (approximately
60%-70%) and in the southern geographic region (approximately 35%-40%). The number of ab-
normal results increased over time in all 6 diagnostic test data sets.

Descriptive examination of the percentage of e-trigger positive �lags over time (Figure) showed
that the percentage of missed follow-ups for diagnostic tests with abnormal results decreased the
most between 2010 and 2013 during the early years of PACT implementation, but increased again
after 2013 for most tests except the α-fetoprotein tests. The adjusted regression results con�irmed
these �indings (Table 3). For urinalysis, mammograms, FOBT or FIT, and IDA testing, the reduction
in percentage of e-trigger positive �lags was most pronounced around the time of PACT implemen-
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tation (2010-2012) and was not sustained in the later years in the adjusted regressions. During
the initial years of 2010 to 2013, percentage of potentially missed timely follow-ups decreased be-
tween 3 to 7 percentage points for urinalysis, 12 to 14 percentage points for mammograms, 19 to
22 percentage points for FOBT/FIT, and 6 to 13 percentage points for IDA tests. Percentage of e-
trigger positive �lags in α-fetoprotein tests showed no signi�icant changes around the time of PACT
implementation but decreased in later years. Lung cancer imaging tests were not found to have
signi�icant changes in percentage of e-trigger positive �lags over the 14 years. Better Pi  scores
were statistically signi�icantly associated with lower percentages of e-trigger positive �lags for uri-
nalysis (0.3–percentage point reduction [95% CI, −0.6 to −0.1] with 1-point increase in the score),
and IDA tests (0.5–percentage point reduction [95% CI, −0.8 to −0.2] with 1-point increase in the
score).

Higher mean patient population age and type of VA facility being a CBOC were typically associated
with higher percentages of e-trigger positive �lags, whereas higher Nosos scores and facility com-
plexity levels were associated with lower percentages of e-trigger positive �lags (Table 3). Most
other facility characteristics had no statistically signi�icant association and/or directionally consis-
tent signi�icant association with e-trigger positive percentages across the 6 diagnostic test data
sets.

Discussion

This cohort study investigated whether PACT implementation was associated with an improvement
in timely follow-up of abnormal test results in the VA health care system. Although PACT imple-
mentation was associated with a decrease in the percentage of potentially missed timely follow-
ups for most tests with abnormal results, bene�icial reductions were not sustained over time. In
addition, better PACT implementation scores were associated with a decrease in potentially missed
timely follow-up percentages only for certain tests.

Lack of timely follow-up of abnormal test results is often due to challenges associated with com-
munication, care coordination, and effective teamwork. PCMHs aim to address these challenges by
facilitating patient-centered, coordinated, comprehensive, accessible, high quality, and safe medical
care.  PACT emphasized strong and consistent communication between patients and clinicians,
improved timely health care access for patients, and better coordinated team-based care to ensure
that follow-ups and care transitions do not fall through the cracks. Most systematic reviews and
large system-based studies have demonstrated positive improvement in quality of care, patient
and caregiver experience, and reduced utilization due to PCMH implementation,
however, none of these studies look at long-term outcomes, or focus on safety problems such as
follow-up of diagnostic test results.

For instance, studies have found that the PACT implementation was associated with improvements
in clinical processes, better quality of care, better patient satisfaction, lower staff burnout, better
patient outcomes for chronic diseases, lower racial disparities, modest increase in primary care
visits, and decrease in high-cost preventable inpatient stays and outpatient visits with mental
health specialists.  Past studies have also established that VA facilities that had higher
extent of PACT components in place had greater improvements in several chronic disease quality
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measures as compared with VA facilities that had the lowest extent of PACT components in place.
The improvements in chronic disease outcomes included better hemoglobin A , blood pressure,
and blood cholesterol levels.  To our knowledge, our study is the �irst to look at the associa-
tion of PACT implementation and timely follow-up of diagnostic tests with abnormal results, which
is particularly important in cancer where delayed diagnosis leads to considerable disease burden
for patients and health systems. Our �indings suggest that additional multicomponent and sus-
tained interventions are needed to address problems related to missed follow-up of test results,
which is an intractable problem to solve in most health systems and exists in the VA despite robust
national guidelines for clinicians to follow-up on test results in a timely manner.

Limitations

Our study has certain limitations. First, the results may not be generalizable outside the VA; how-
ever, similarities between PACT and PCMH suggest broader applicability. Second, to better estab-
lish the association between PACT implementation and timeliness of abnormal diagnostic test fol-
low-ups, it would have been ideal if at any given period the data contained VA facilities with and
without PACT implementation, thereby facilitating a difference-in-difference comparison. This was
not possible given the simultaneous PACT rollout across all VA facilities from 2010 to 2012. Third,
the VA implemented the Veterans Access, Choice, and Accountability Act in 2014 and the
Maintaining Internal Systems and Strengthening Integrated Outside Networks Act after 2014.
These acts facilitated the use of services outside the VA. Consequently, the drop in the follow-up
and slight increase in e-trigger positive �lags after 2014 in some of the cancer diagnostic tests ex-
amined could be because veterans were accessing follow-up care outside the VA, which was not
being captured by our data. Nevertheless, to our knowledge, this study is the longest assessment
of the VA-based medical home model and timeliness of abnormal test follow-ups using 6 different
types of cancer-related diagnostic tests. The long study period, the national-level data, and the ex-
tensively validated e-trigger algorithms by our team substantially improve both the internal valid-
ity and generalizability of this study.

Conclusions

This cohort study found that PACT implementation was associated with an initial reduction in per-
centage of potentially missed timely follow-ups of abnormal test results for most cancer-related di-
agnostic tests. However, bene�icial reductions were not sustained over time. Better PACT imple-
mentation was associated with a decrease in potentially missed timely follow-up percentage for
some test results but not all. These �indings suggest that PACT implementation had a short-term
association with potentially improved quality of test result follow-up, but additional sustained in-
terventions are required to prevent persistent care delays.

Notes

Supplement.

Data Sharing Statement
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Figures and Tables

Table 1.

Criteria	for	Abnormal	Test	Results	Flagged	as	e-Trigger	Positive	Due	to	Potential	Lack	of	Timely	Follow-Up

Cancer	diagnostic
test	under
consideration	(e-

trigger	criteria)

Criteria	to	identify
abnormal	test	results
(red	�lag	criteria)

Types	of	tests	and	patients
excluded	after	red	�lag	criteria
because	follow-up	is	not

required	for	these	abnormal
test	results	(clinical	exclusion
criteria)

Criteria	for	timely	follow-
up,	which	if	absent	would
�lag	the	test	as	“e-trigger

positive”	(expected	follow-
up	criteria)

Urinalysis for
evaluating bladder
cancer

Urinalysis with >50 red
blood cells per high-
powered �ield

Any of the following within 1 y
prior to the red �lag date: bladder
cancer diagnosis, terminal illness

diagnosis, hospice or palliative
care enrollment, cystoscopy
performed; any of the following

within 3 mo prior to the red �lag
date: diagnosis of kidney or
ureteral stones, potentially

hematuria-causing procedure
(bladder or prostate biopsy, renal
stone surgery, ureteral stent,

bladder or kidney surgery); any of
the following within 2 d prior to or
7 d after the red �lag date: evidence

of active UTI (urinalysis or culture
consistent with UTI, or antibiotics
ordered for UTI); any of the
following the red �lag date: age <35

y, history of total cystectomy; any
of the following within 60 d after
the red �lag date: deceased,

terminal illness diagnosis, hospice
or palliative care enrollment

Any of the following within
60 d after the red �lag date:
urology visit completed,

abdominal or pelvic imaging
(CT, MRI, ultrasonography),
cystoscopy performed,

kidney or bladder biopsy,
kidney or bladder surgery

Mammograms for
evaluating breast
cancer

Abnormal
mammographic results
(BI-RADS 0, 3, 4, or 5)

Any of the following within 1 y
prior to the red �lag date: breast
cancer diagnosis, terminal illness

diagnosis, hospice or palliative
care, enrollment; any of the
following on the red �lag date: age

Any of the following within
60 d after (for BIRADS 0, 4, or
5) or within 7 mo after the red

�lag date (for BIRADS 3),
repeat mammography, breast
ultrasonography performed,



Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; CT, computed tomography; FIT, fecal immunohisto-
chemical test; FOBT, fecal occult blood test; HCC, hepatocellular carcinoma; hCG, human chorionic gonadotropin; MRI, mag-

netic resonance imaging; PET, positron emission tomography; TB, tuberculosis; UTI, urinary tract infection.

SI conversion factors: To convert hemoglobin to g/L, multiply by 10.0; mean corpuscular volume to μm , multiply by 1.0;

ferritin to μg/L, multiply by 1.0; to convert α-fetoprotein to μg/L, multiply by 1.0.

3



Table 2.

Descriptive	Statistics	for	VA	Facilities	Identi�ied	as	Having	Diagnostic	Tests	With	Abnormal	Results,	2006	to	2019

No.	(%)

Bladder
cancer

urinalysis
(facility-
year = 12 

467;
unique
facilities = 

1306)

Breast	cancer
mammogram

(facility-year = 
8000;	unique
facilities = 

1100)

Colorectal
cancer

FOBT/FIT
(facility-
year = 13 

136;
unique
facilities = 

1307)

Colorectal
cancer	IDA

testing
(facility-
year = 13 

221;
unique
facilities = 

1360)

Hepatocellular
cancer	α-

fetoprotein
testing	(facility-
year = 7421;

unique	facilities 
= 1067)

Lung
cancer

imaging
(facility-
year = 

9108;
unique
facilities = 

1141)

Dependent	variable

% Of e-trigger

positive �lags,
mean (SD)

27.8 (26.3) 31.5 (31.0) 55.5 (29.6) 56.0 (28.7) 24.7 (32.8) 45.4 (33.5)

Independent	variables

Level of PACT
program adoption

Pi  score, mean
(SD)

−0.13
(2.76)

−0.25 (2.81) −0.15 (2.77) −0.14 (2.76) −0.13 (2.67) −0.15
(2.71)

Sociodemographic

characteristics of
patients in a facility

Mean age, mean
(SD), y

61.9 (6.4) 54.8 (5.8) 63.6 (4.6) 60.4 (6.7) 61.8 (5.5) 63.6 (5.1)

Gender distribution

% Of men, mean
(SD)

86.9 (18.5) 8.5 (19.1) 95.6 (10.0) 77.3 (24.4) 96.9 (12.4) 95.5 (12.4)

% Of women, mean

(SD)

13.1 (18.5) 91.5 (19.1) 4.4 (10.0) 22.7 (24.4) 3.1 (12.4) 4.5 (12.4)

Racial-ethnic

distribution

% Of Hispanic,
mean (SD)

4.5 (13.4) 5.1 (15.4) 4.8 (14.4) 5.7 (16.0) 8.4 (21.6) 2.8 (11.5)

Abbreviatons: e-trigger, electronic trigger; FIT, fecal immunohistochemical test (FIT); FOBT, fecal occult blood test; IDA,
iron-de�iciency anemia; PACT, Patient-Aligned Care Team; Pi , PACT Implementation Progress Index; VA, Veterans Affairs.

Mean value includes values from years 2011 to 2019 when PACT was implemented.
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Figure.

Change	in	Percentage	of	e-Trigger	Positive	Flags	Over	Time,	2006	to	2019

The �igure depicts the trend over time of the e-trigger positive �lags, with the percentage of e-trigger positive �lags captured
in the y-axis and the year of testing captured in the x-axis. FIT indicates fecal immunohistochemical test; FOBT, fecal occult
blood test; IDA, iron de�iciency anemia.



Table 3.

Linear	Regressions	with	Panel	Data	Random-Effect	Adjustments	Examining	the	Facility-Level	Characteristics

Associated	with	Percentage	of	e-Trigger	Positive	Flags

Marginal	effects,	percentage	points	(95%	CI)

Bladder

cancer
urinalysis
(n = 12 467)

Breast	cancer

mammogram
(n = 8000)

Colorectal

cancer
FOBT/FIT	(n 
= 13 136)

Colorectal

cancer	IDA
testing	(n = 
13 221)

Hepatocellular

cancer	α-
fetoprotein
Testing	(n = 7421)

Lung

cancer
imaging
(n = 9108)

Level	of	PACT	program	adoption

Pi  score −0.3 (−0.6 to
−0.1)

−0.2 (−0.6 to 0.1) −0.002 (−0.27
to 0.26)

−0.5 (−0.8 to
−0.2)

0.1 (−0.3 to 0.5) 0.1 (−0.2 to
0.5)

Mean	sociodemographic	characteristics	of	patients	in	a	facility

Mean age 0.11 (0.01 to

0.22)

0.3 (0.1 to 0.4) 0.8 (0.6 to

0.9)

0.9 (0.7 to

1.0)

−0.02 (−0.22 to

0.18)

−0.5 (−0.7

to −0.3)

% Of men −0.04 (−0.08
to −0.01)

−0.04 (−0.08 to
0.01)

−0.03 (−0.09
to 0.03)

−0.12 (−0.15
to −0.08)

0.001 (−0.073 to
0.074)

−0.003
(−0.07 to

0.07)

% Of non-
Hispanic

White

−0.02 (−0.04
to 0.01)

−0.02 (−0.05 to
0.01)

0.03 (0.002 to
0.06)

−0.03 (−0.06
to −0.01)

−0.05 (−0.08 to
−0.03)

0.03
(0.0003 to

0.07)

Clinical	burden	and	complexity	of	a	facility

Mean Nosos
score of
patients

−2.9 (−3.7 to
−2.1)

−1.5 (−3.4 to 0.4) −3.9 (−5.1 to
−2.8)

−3.2 (−4.3 to
−2.2)

−2.9 (−4.2 to −1.6) −2.6 (−3.9
to −1.3)

VA facility
complexity

Most complex −3.5 (−6.0 to

−0.9)

−7.9 (−11.2 to

−4.5)

−6.2 (−9.1 to

−3.3)

−3.1 (−5.5 to

−0.7)

−0.5 (−4.0 to 3.0) −0.4 (−3.9

to 3.1)

Moderately

complex

−6.4 (−9.0 to

−3.8)

−7.5 (−11.1 to

−3.9)

−8.7 (−12.0 to

−5.5)

−3.9 (−6.5 to

−1.2)

−0.07 (−3.9 to 3.7) −0.4 (−4.0

to 3.1)

Complexity
score missing

−4.3 (−10.2 to
1.6)

0.7 (−8.9 to 10.2) −4.7 (−12.3 to
2.9)

0.9 (−6.3 to
8.1)

5.1 (−6.0 to 16.2) 6.2 (−5.7 to
18.1)

No. of patients
per facility

0.0001
(0.000 01 to
0.0002)

0.0001 (−0.000 
005 to 0.0002)

−0.000 06
(−0.0001 to
0.000 03)

0.0001 (0.000 
01 to 0.0002)

−0.000 009
(−0.0001 to
−0.0001)

0.0001
(−0.000 02
to 0.000 

17)
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