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BACKGROUND: The Veterans Health Administration (VA)
recently has been scrutinized for prolonged wait times for
routine medical care, including elective outpatient proce-
dures such as colonoscopy. Wait times for colonoscopy fol-
lowing positive fecal occult blood test (FOBT) are associated
with worse clinical outcomes only if greater than 6months.
OBJECTIVE: We aimed to investigate time trends in wait
time for outpatient colonoscopy in VA and factors influ-
encing wait time.
DESIGN: Retrospective cohort study using mixed-effects
regression of VA administrative data from the Corporate
Data Warehouse.
PARTICIPANTS: Veterans who underwent outpatient
colonoscopy for positive FOBT in 2008–2015 at 124 VA
endoscopy facilities.
MAIN MEASURES: The main outcome measure was wait
time (in days) between positive FOBT and colonoscopy
completion, stratified by year and adjusted for sedation
type, year, and potentially influential patient- and facility-
level factors.
KEY RESULTS: In total, 125,866 outpatient colonoscopy
encounters for positive FOBT occurred during the study
period. The number of colonoscopies for this indication
declined slightly over time (17,586 in 2008 vs. 13,245 in
2015; range 13,425–19,814). In 2008, median wait time
across sites was 50 days (interquartile range [IQR] = 33,
75). There was no secular trend in wait times (2015 me-
dian = 52 days, IQR = 34, 77). Examining the adjusted
effect of patient- and facility-level factors on wait time,
no clinically meaningful difference was found.
CONCLUSIONS: Wait times for colonoscopy for positive
FOBT have been stable over time. Despite the perception
of prolonged VAwait times, wait times for outpatient colo-
noscopy for positive FOBTare well below the threshold at
which clinically meaningful differences in patient out-
comes have been observed.
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INTRODUCTION

The Veterans Health Administration (VA) has faced increased
scrutiny in recent years over timely access to high-quality
primary and specialty care services. As a result, ensuring that
veterans have timely access to care has become a key policy
priority for the VA.1 VA has been documenting wait times for
each appointment type since 1999, when the Congress first
requested information on VA outpatient wait times.2 In the
wake of highly publicized reports of wait time manipulation
and access issues at the Phoenix VA and other sites in 2014,
VA began publicly posting wait-time data for new and return
visits to VA primary and specialty care clinics nationwide.3, 4

But little clarity exists regarding the threshold of wait time that
represents an appropriate versus inappropriate or harmful de-
lay in care. A common way to assess appropriateness is by
comparing wait times between delivery systems in the same
healthcare market, but this approach primarily serves to inform
timeliness from a consumer satisfaction perspective rather
than a medical appropriateness perspective. As VA undergoes
an unprecedented expansion of VA Community Care, as leg-
islatively mandated through the VA Maintaining Internal Sys-
tems and Strengthening Integrated Outside Networks
(MISSION) Act of 2018, how the VA is able to optimize
timely access for VA-enrolled veterans in its own facilities
will have significant implications on the extent to which
veterans’ care will be outsourced to community settings. In-
deed, supply-demand mismatch is a structural challenge for
the VA and many other healthcare systems which can be
difficult to address.
In this study, we aimed to investigate time trends in wait

time for outpatient colonoscopy in the VA performed for an
indication of a positive fecal occult blood test (FOBT). We
limited our analysis to colonoscopies performed for this indi-
cation because it enabled us to pinpoint an objective time point
when waiting commenced for an elective procedure with a
clearly specified indication. There are also excellent data
available regarding how long of a delay in colonoscopy after
positive FOBT is associated with worse clinical outcomes (>
6 months).5, 6 We hypothesized that, contrary to public per-
ception, overall wait times for colonoscopy have remained
steady or decreased over time in VA reflecting expansion of
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clinical resources in the face of a growing population of VA-
enrolled veterans.7 Furthermore, we hypothesized that VAwait
times would be within a clinically acceptable range. We also
aimed to better understand factors associated with increased
wait time, including the effect of endoscopic sedation type. In
previous studies, we demonstrated significant increases in the
use of anesthesia assistance (AA) for routine GI endoscopy in
VA facilities, particularly since 2011.8, 9 We hypothesized that
medianwait time for colonoscopy with AAwould be clinically
significantly longer than wait time for patients referred for
colonoscopy with standard sedation, given fewer available
anesthesia appointments.

METHODS

This study was approved by the Ann Arbor VA IRB. This was
a retrospective study using VA administrative data obtained
through the VA Corporate Data Warehouse.

Study Population

The study population consisted of veterans who underwent
outpatient colonoscopy in 2008–2015 for an indication of
positive FOBT. We focused on those with positive FOBT in
order to define an objective time point when waiting com-
menced. Cases were identified via Current Procedural Termi-
nology (CPT) codes for colonoscopy, cross-referenced with
laboratory data to identify patients with a positive FOBT in the
6 months leading up to the procedure.10 Sensitivity analysis
was also performed using a 12-month window between pos-
itive FOBT and colonoscopy. Cases performed with AAwere
identified by searching for applicable procedure codes occur-
ring on the same day as anesthesia CPT code 00810
(colonoscopy) or 00740 (upper endoscopy) using a validated
algorithm.8 The latter CPT code was included to account for
the possibility of bidirectional endoscopy with AA coded only
with the upper endoscopy. Patients with an ICD-9 code for
rectal bleeding ≤ 6 months prior to FOBTwere excluded.

Data Analysis

Mixed effects regression was used to model the data. The
primary outcome was median facility-specific wait time (in
days) between positive FOBTand colonoscopy completion. A
cube root transformation was implemented to improve the
model fit, with results reported on the original scale of days.
The primary model was adjusted for sedation type and other
potentially influential patient- and facility-level confounders.
Patient-level factors included age, gender, and Charlson-Deyo
comorbidity index (CCI) score. We included patient-level co-
variates in the analysis since these factors could potentially
influence colonoscopy wait times. For instance, patients with
increased comorbidity could receive higher priority in sched-
uling (perhaps related to advocacy by a primary care provider
(PCP) on their behalf). Alternatively, such patients could

experience longer wait times if increased monitoring/
resources are needed to safely complete their procedure and
available slots for enhanced monitoring are limited. The year-
specific proportion of all colonoscopy procedures referred
from the veteran’s PCP facility using AA, categorized into
quartiles of use (based on 2012 data), was included in the
analysis as a facility-level factor. AA utilization was included
as a facility level, rather than a patient-level factor because AA
is a resource-limited service at some VA facilities, and we
hypothesized that patients having colonoscopies at facilities
with lower overall levels of AA use (potentially reflecting
lower access to AA) may experience longer wait times than
patients having colonoscopies at facilities with higher overall
levels of AA use (reflecting greater access to AA). PCP facility
was defined as the site with the most primary care contacts
with the veteran over the 2 years preceding FOBT. Patients
without VA primary care contacts or assigned to PCP facilities
that did not refer any patients for colonoscopy during the study
period were excluded. PCP facility was included in the model
as a random effect. All statistical analyses were conducted
using SAS Version 9.4 (SAS Institute, Cary, NC). We also
explored additional facility-level factors, including 2011 VA
facility complexity model score (incorporating factors includ-
ing patient risk, clinical volume, teaching/research activity,
and ICU level, rated on a scale from 1a (highest complexity)
to 3 (lowest complexity)) and geographic region (West, Plains,
Central, Northeast). Facilities with no assigned complexity
level (n = 3) were designated “unclassified.” Results are
reported as means and standard deviations, as well as medians
and interquartile ranges (IQR). The impact of patient- and
facility-level predictors on wait time was examined using
predictive marginal analysis with 95% confidence intervals
(CI).

RESULTS

A total of 125,866 outpatient colonoscopy encounters follow-
ing positive FOBToccurred during the study period at 124 VA
facilities. Of these, 5.3% (6694 procedures) were performed
with AA. Frequencies of patient and facility characteristics are
shown in Table 1. Patients in the cohort were predominantly
male and generally healthy, with a mean age of 62.9 years. The
number of FOBTs followed by colonoscopies remained
roughly stable between 2008 and 2011 (17,586 in 2008 vs.
16,183 in 2011) but declined slightly thereafter (range 13,245–
14,222) (Table 2). The number of VA facilities offering AA
increased from 64 in 2008 to 110 in 2015. The median number
of colonoscopies performed per facility for this indication was
1643 (IQR 1044–2420).

Colonoscopy Wait Times

In 2008, the median wait time for colonoscopy across sites
was 50 days (IQR = 33, 75), and there was no secular trend in
wait times (2015 median = 52 days; IQR 34, 77) (Table 2).
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Across years, there was a maximum difference in median wait
time of only 8 days (47 days in 2009 vs. 55 days in 2011 and
2012), which was not considered clinically significant. A
sensitivity analysis was performed using a 12-month window
between positive FOBT and colonoscopy completion (rather
than 6 months), and the median wait time for colonoscopy was
≤ 4 days longer across years. Across years, 9.1% of patients
completed their colonoscopy > 6 months after positive FOBT
(range 8.0–10.8%), though the reason for the delay could not
be discerned from available data. Facility-level variability in
wait time between positive FOBT and colonoscopy at all VA
endoscopy facilities in FY 2015 is shown in Figure 1. At the
facility with the longest median wait time (limited to facilities
performing ≥ 10 colonoscopies in 2015), veterans waited
68 days longer for a colonoscopy than at the facility with the
shortest median wait time (94 days vs. 26 days, respectively).
At the facility with the longest median wait time, 75% of
colonoscopies were completed within 131 days.
Among patients with a positive FOBT, 45% had not com-

pleted a colonoscopy (either at a VA facility or in the
community via fee-basis) at 12 months, and 42% had not
completed a colonoscopy at 24 months after positive FOBT.

This percentage is consistent with previous studies of CRC
screening in VA.10, 11

Effect of Sedation Type on Colonoscopy Wait
Times

Examining the adjusted effect of endoscopic sedation type on
wait time trends (Table 3), no clinically meaningful difference
was found. The difference in adjusted mean wait times for
colonoscopies with standard sedation vs. AAwas found to be
≤ 4 days across years.

Marginal Effects of Covariates on Wait Time

The marginal effects of all patient- and facility-level predictors
on wait time are presented in Table 4. None of the examined
predictors was found to influence colonoscopy wait time in
any clinically meaningful way. The year of the procedure
influenced wait time by ≤ 4 days from the reference year
(2008). A similar magnitude of effect was seen between pri-
mary care facilities with minimal AA use and those with
higher usage. Wait times by patient age group differed by
1.4 days or less. Patients with higher CCI scores (CCI ≥ 3)
experienced slightly longer wait times for colonoscopy than
healthy patients (CCI 0), but the difference was < 3 days.
Again, this is not a clinically meaningful difference for this
indication. VA facilities located in the Northeast had the short-
est wait times, while facilities in the Central region had the
longest wait times (difference of 6.4 days). Mean wait time at
the highest (level 1a) and lowest (level 3) complexity facilities
differed by only 7 days.

DISCUSSION

Improving veterans’ access to specialty care has been an
ongoing focus of VA and many other healthcare systems, as
they seek to address supply-demand mismatch in system-wide
healthcare delivery. Gastroenterology is one of the most
referred-to specialties by PCPs,12 in large part related to gas-
troenterologists’ role in colorectal cancer (CRC) screening.
CRC screening both within and outside VA is largely done
directly through colonoscopy, but referral for colonoscopy
may also be triggered by a positive FOBT, an accepted prima-
ry screening modality. In this study, we sought to better
characterize access to colonoscopy in VA over an 8-year
period by examining procedural wait times. We limited our
analysis to colonoscopies performed for an indication of a
positive FOBT because it enabled us to pinpoint an objective
time point when waiting commenced for an elective procedure
with a clearly specified indication. Consistent with our hy-
pothesis, we found no clinically meaningful increase in wait
time among patients who completed an outpatient colono-
scopy for this indication across the study period. Median wait
time across years was approximately 50 days (< 2 months)
between positive FOBT and colonoscopy. Applying a 12-

Table 1 Demographics

Veteran demographics N (%)
Gender
Male (n, %) 120,499 (95.7%)
Female (n, %) 5367 (4.3%)

Age at FOBT
≤ 50 (n, %) 7277 (5.8%)
51–65 (n, %) 74,236 (59.0%)
66–75 (n, %) 34,515 (27.4%)
76–85 (n, %) 8936 (7.1%)
≥ 86 (n, %) 902 (0.7%)

Charlson comorbidity index score
0 (n, %) 76,432 (60.7%)
1–2 (n, %) 37,476 (29.7%)
≥ 3 (n, %) 11,958 (9.5%)

Facility variables N (%)
Colonoscopy facility region
West 23,931 (19.0%)
Plains 40,757 (32.4%)
Central 49,179 (39.1%)
Northeast 11,999 (9.5%)

Colonoscopy facility complexity level
1a 47,009 (37.4%)
1b 22,903 (18.2%)
1c 23,545 (18.7%)
2 20,380 (16.2%)
3 11,647 (9.3%)
Unclassified 382 (0.3%)

Table 2 Trend in Unadjusted Wait Times (in Days) for Outpatient
Colonoscopy for Positive FOBT in VA Facilities, 2008–2015

FOBT
year

N Median
days

25th
Pctl

75th
Pctl

Mean Std
Dev

2008 17,586 50.00 33.00 75.00 59.79 37.20
2009 17,603 47.00 31.00 68.00 55.84 35.27
2010 19,814 52.00 35.00 78.00 61.40 37.01
2011 16,183 55.00 35.00 84.00 64.68 39.55
2012 13,455 55.00 37.00 84.00 64.46 38.46
2013 13,758 50.00 34.00 76.00 59.92 36.94
2014 14,222 49.00 33.00 74.00 58.22 36.31
2015 13,245 52.00 34.00 77.00 60.19 36.59
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month time window between FOBT and colonoscopy com-
pletion in sensitivity analysis (rather than 6 months) had no
meaningful impact on median wait time (maximum difference
of 4 days across years). Notably, approximately 9% of veter-
ans completed their colonoscopy > 6 months after positive
FOBT, a potentially concerning finding given data on worse
outcomes for individuals who wait > 6 months for colono-
scopy after positive FOBT. However, many potential reasons
other than a delay in initial scheduling/access may explain this
phenomenon, including patient factors such as canceling and
rescheduling the procedure or the lack of driver availability
leading to deferral of scheduling. Moreover, we can expect
that some small proportion of individuals will not undergo
colonoscopy at the recommended interval despite efforts to
ensure that they do so. For example, approximately 3% of
patients in Kaiser Permanente Northern/Southern California

(2010–2014) experienced a > 6-month delay between positive
FOBT and colonoscopy when using a similar 12-month win-
dow.5 While this number is slightly lower than that observed
in our study, the patient populations served by VA and Kaiser
are different, and VA faces unique challenges related to not
only its complex patient population but also to the geographic
dispersion of its population. Thus, this variation may be
explained by the differences in patient population, regional
differences, or reflect true differences in patient access. Iden-
tifying the reasons for these delays in colonoscopy completion
among outliers is an important area for future study. Finally, it
is important to acknowledge the prior body of work conducted
by VA on this topic, including systematic quality improvement
efforts to improve appropriate and timely follow-up after
positive FOBT. Our data suggest that these efforts, including
the VA CRC Care Collaborative, have continued to yield

Figure 1 VA endoscopy facilities ranked by median wait time (in days), lowest to highest, between positive FOBTand colonoscopy completion in
fiscal year 2015.

Table 3 Trend in Mean Adjusted Wait Times for Outpatient Colonoscopy for Positive FOBT in VA Facilities, by Year and Type of Endoscopic
Sedation

Year Sedation type
(SS, standard sedation;
AA, anesthesia-assistance)

Number of colonoscopy
encounters

Mean wait
time (days)

Lower confidence
interval (days)

Upper confidence
interval (days)

2008 SS 17,210 50.7 48.7 52.8
AA 376 54.6 52.3 57.0

2009 SS 17,237 47.4 45.5 49.4
AA 366 51.1 48.9 53.4

2010 SS 19,448 51.1 49.1 53.2
AA 366 55.0 52.7 57.4

2011 SS 15,472 53.7 51.5 55.8
AA 711 57.7 55.3 60.2

2012 SS 12,735 54.0 51.9 56.2
AA 720 58.1 55.7 60.6

2013 SS 12,687 49.7 47.7 51.7
AA 1071 53.5 51.2 55.9

2014 SS 12,904 47.5 45.6 49.5
AA 1318 51.3 49.0 53.6

2015 SS 11,479 49.1 47.1 51.2
AA 1766 52.9 50.7 55.3
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improvements over time.13 While a significant proportion of
veterans (42%) did not have a colonoscopy within 2 years of
positive FOBT, this likely represents a ceiling estimate given
the dual enrollment of some veterans in Medicare and other
programs.
Campaigns to reduce patient wait times for medical proce-

dures and other care are predicated on the assumption that
longer wait times lead to poorer health outcomes. In a recent
retrospective cohort study of 70,124 Kaiser Permanente
Northern California patients who underwent colonoscopy for
a positive fecal immunochemical test (FIT), Corley et al.
found no increased risk of CRC or advanced-stage disease
associated with colonoscopy follow-up within 6 months, com-
pared with 8–30 days, but increased risk of poor outcomes if
colonoscopy was performed > 6 months from the positive
FIT.5 A subsequent study of 39,326 patients participating in
Taiwan’s Nationwide CRC Screening Program found a statis-
tically significant difference in the risk of CRC and advanced-
stage disease when colonoscopy was delayed > 6 months from

positive FOBT, compared with 1–3 months, but not with waits
of 4–5 months.6 Viewed through this lens, VA colonoscopy
wait times are well within a clinically acceptable range based
on available evidence. But there is often a disconnect between
delays in care that may be justifiable based on medical evi-
dence (i.e., scheduling a colonoscopy 5 months, rather than
2 weeks, after positive FOBT) and what is appropriate from a
patient or health system perspective. Indeed, there is typically
a great deal of patient anxiety upon receipt of a positive cancer
screening test, emotions that are often best addressed with
prompt scheduling and completion of follow-up testing. Not
surprisingly, studies have shown that longer wait times not
only are associated with lower overall patient satisfaction with
care but also affect patient perceptions of their providers and
quality of care.14 Furthermore, PCPs and health system
administrators unfamiliar with this evidence on clinical out-
comes may similarly feel a sense of urgency and seek to
address delays in care that are otherwise clinically appropriate.
Various factors, beyond the simple availability of endosco-

py slots, may influence colonoscopy wait time. However, in
our analysis, potentially influential patient- and facility-level
factors examined did not influence overall colonoscopy wait
time in any clinically meaningful way. Availability of services
ancillary to endoscopy, such as specialized sedation, theoret-
ically may further delay care if supply is inadequate to meet
demand. However, we found no clinically meaningful differ-
ence in procedural wait times for patients referred for colono-
scopy with AA versus standard sedation. This may be a
consequence, in part, of referral of patients requiring AA to
community facilities (through VA purchased care programs) if
wait times would be prolonged within VA. Furthermore,
delays in referral for colonoscopy after positive FOBT (due
to provider delay or difficulties contacting the patient) can lead
to longer wait times irrespective of procedural capacity. Also,
patient reticence to undergo the procedure and/or cancelation
and rescheduling of the procedure may result in an artificial
delay on the review of administrative data. While the exami-
nation of wait times in administrative data has its limitations, it
does offer an important window into large-scale trends in
healthcare delivery and timeliness of care.
Our study has several limitations that deserve mention,

including the inherent risk of misclassification using adminis-
trative data. However, we previously validated CPT codes for
detection of sedation type,8 and the use of CPT codes for
colonoscopy has also been previously validated in VA.15

Furthermore, our study results may not be generalizable to
all colonoscopy indications, as we limited our analysis to a
single colonoscopy indication in order to accurately specify
the time when waiting commenced. VA has made systematic
efforts to improve the timeliness of colonoscopy after positive
FOBT.12 Additionally, as outlined above, we did not examine
the effect of outsourced care on VA facility wait times for
colonoscopy. This is due to challenges in accessing reliable
national non-VA data in this area. However, available evi-
dence suggests that wait times for colonoscopy do not vary

Table 4 Adjusted Analysis of the Impact of Patient- and Facility-
Level Factors on Wait Time

Predictor Wait time (in days), adjusting
for other covariates (margin
with 95% CI)

Wait time
difference (in
days)

Year
2008 52.7 (50.5–54.8) Reference
2009 49.3 (47.2–51.4) − 3.4
2010 53 (50.9–55.2) 0.3
2011 55.7 (53.5–57.9) 3.0
2012 56.1 (53.8–58.3) 3.4
2013 51.6 (49.5–53.7) − 1.1
2014 49.4 (47.3–51.5) − 3.3
2015 51 (48.9–53.2) − 1.7

Age
≤ 50 51.7 (49.6–53.9) Reference
51–65 53.1 (51.1–55.2) 1.4
66–75 52.8 (50.7–54.9) 1.1
76–85 52.6 (50.5–54.8) 0.9
≥ 86 51.3 (48.5–54.1) − 0.4

Sex
Male 52.4 (50.2–54.7) Reference
Female 52.2 (50.1–54.2) −0.3

Charlson comorbidity index score
0 51 (49–53.1) Reference
1–2 52.2 (50.1–54.3) 1.2
≥ 3 53.7 (51.5–55.9) 2.7

PCP facility quartiles of AA use for all colonoscopies
Zero AA use 50.4 (52.5–50.4) Reference
Q1 49.9 (52–49.9) − 0.5
Q2 51.4 (53.5–51.4) 1.0
Q3 54.9 (57.1–54.9) 4.5
Q4 55.1 (57.4–55.1) 4.7

Colonoscopy facility region
West 54.3 (51.7–57) Reference
Plains 52.6 (50.2–55) − 1.7
Central 54.6 (52.2–57) 0.3
Northeast 47.9 (45.2–50.6) − 6.4

Colonoscopy facility complexity level
1a 56.4 (54.3–58.6) Reference
1b 56.1 (53.7–58.6) − 0.3
1c 53.9 (51.7–56.3) − 2.5
2 52.2 (50.1–54.4) − 4.2
3 49.3 (47–51.6) − 7.1
Unclassified 46.3 (40.5–52.6) − 10.1
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substantially between veterans receiving colonoscopy in VA
versus non-VA settings, at least at the regional level.16 Finally,
in focusing our study on colonoscopies completed within
6 months of a positive FOBT, we may have missed patients
who had a colonoscopy > 180 days after a positive FOBT for
this indication. However, as the time between positive FOBT
and colonoscopy completion elapses, it becomes increasingly
difficult to discern whether the patient had the colonoscopy for
an indication of positive FOBT or for some other indication
that arose in the intervening period (e.g., diarrhea, imaging
abnormality). Additionally, the distribution of wait times (Fig.
1) indicates that very few veterans even approached waiting
180 days for colonoscopy, such that it is unlikely that large
numbers of colonoscopies for this indication were excluded.
Finally, our sensitivity analysis showed that median wait time
for colonoscopy was no greater than 4 days longer across
years when a 12-month time window between positive FOBT
and colonoscopy was utilized.
Our study adds to the existing literature in several notable

ways. First, to our knowledge, it represents the first (non-
operational) attempt to quantify wait times in the VA nation-
ally using a meaningful wait time metric (time between pos-
itive FOBT and colonoscopy completion). Second, no prior
study has assessed the effect of endoscopic sedation type on
access to colonoscopy within or outside VA. Given frequent
anecdotal reports by VA gastroenterologists that patients ex-
perience delays in scheduling for colonoscopies with AA, the
fact that wait times for colonoscopies with AA observed in this
study were not clinically significant was surprising. However,
this could reflect the outsourcing of patients requiring AA for
endoscopic procedures to non-VA settings whenwait times are
prolonged.

CONCLUSION

Wait times for colonoscopy in the VA remained steady
between 2008 and 2015, despite an expanding population
of VA-enrolled veterans, reflecting expansion of clinical
resources. While waiting < 2 months for colonoscopy after
positive FOBT appears unlikely to result in an increased
risk of CRC or advanced-stage disease based on available
evidence, continued efforts to expand supply and moder-
ate demand through the more appropriate use of endo-
scopic resources are warranted in order to shorten wait
times and optimize overall patient satisfaction and percep-
tions of care quality.
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