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Abstract
The Coordinated-Transitional Care (C-TraC) Program was designed to improve care coordination
and outcomes among veterans with high-risk conditions discharged to community settings from
the William S. Middleton Memorial Veterans Hospital, in Madison, Wisconsin. Under the
program, patients work with nurse case managers on care and health issues, including medication
reconciliation, before and after hospital discharge, with all contacts made by phone once the
patient is at home. Patients who received the C-TraC protocol experienced one-third fewer
rehospitalizations than those in a baseline comparison group, producing an estimated savings of
$1,225 per patient net of programmatic costs. This model requires a relatively low amount of
resources to operate and may represent a viable alternative for hospitals seeking to offer improved
transitional care as encouraged by the Affordable Care Act. In particular, the model may be
attractive for providers in rural areas or other care settings challenged by wide geographic
dispersion of patients or by constrained resources.

The transition from hospital to home can be treacherous for vulnerable patients. Poor quality
transitions can result in medication errors, discontinuity in care plans, and confusion or
dissatisfaction for patients.(1–5) Poor transitions probably contribute to the rehospitalization
of nearly one in five patients within thirty days of discharge.(6) Yet many of these
transitional care problems can be prevented.(7–8)

Rigorous studies in hospital settings that are not part of the Department of Veterans Affairs
(VA) health care system have demonstrated that transitional care programs, such as those
that provide in-home visits to give focused support to the patient and caregivers during the
early posthospital period, can improve patient safety and posthospital outcomes, including
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fewer rehospitalizations.(7–9) The Affordable Care Act has increased the national focus on
care transitions and rehospitalizations through efforts such as Medicare’s Community-Based
Care Transitions Program, which enables community-based organizations to apply for
federal funding to adopt evidence-based transitional care models.(10)

However, none of these traditional transitional care programs target patients who live in
relatively remote areas, beyond the reach of a home visit, nor have any of them been tested
in VA or other settings with a wide geographic dispersion of patients.(11–15) Without a
program to fit their particular needs, health systems within these types of settings may have
difficulty achieving transitional care improvements or accessing Community-Based Care
Transitions Program funding for their many patients who live beyond the reach of a home
visit.

The VA has recently undergone substantial restructuring of its primary care delivery system
to create Patient Aligned Care Teams.(16) These VA teams are based on a patient-centered
medical home structure and emphasize care integration, coordination, and management.
Each team has a nurse case manager to help achieve these goals, but performing home visits
for recently hospitalized patients is typically not compatible with the team’s daily workflow.
Therefore, no tested model of transitional care has been utilized routinely in these VA
teams.

Existing home-visit based transitional care models are not appropriate for the William S.
Middleton Memorial Veterans Hospital, in Madison, Wisconsin—a facility serving a large
geographic region of the upper Midwest, in which 75 percent of patients reside beyond the
reach of a home visit. Yet, because of the infrastructure existing within the VA Patient
Aligned Care Team model, this hospital has a well-developed resource of nurse case
managers who could potentially be utilized within a novel, phone-based transitional care
program.

To address this geographic challenge and to best utilize these nurse case manager resources,
transitional care researchers, nurses, geriatricians, and leadership at the Madison VA
Hospital developed the Madison VA Coordinated-Transitional Care (C-TraC) Program as a
Geriatric Research Education and Clinical Center(18) clinical quality improvement program.

C-TraC is a phone-based, protocol-driven program designed to reduce thirty-day
rehospitalizations and to improve care transitions during the early posthospitalization period.
The program uses a registered nurse case manager to coordinate the veteran’s transitional
care through active participation in inpatient multidisciplinary discharge rounds, a single
brief protocol-driven inpatient encounter, and one to four protocol-driven posthospital
telephone calls with the veteran and, if available, the veteran’s caregiver.

This article provides a detailed outline of the program’s clinical protocols and feasibility and
an assessment of its impact on thirty-day rehospitalization. It provides evidence that C-TraC
may be a practical and effective transitional care option for VA, rural, or other care settings
challenged by wide geographic dispersion of patient populations or by constrained
resources.

The C-TraC Program
Veteran Eligibility

The C-TraC Program was launched April 1, 2010, as a Geriatric Research Education and
Clinical Center(17) clinical quality improvement project at the Madison VA Hospital. The
facility is an eighty-seven-bed general VA hospital, with approximately 4,400 admissions
annually. It provides inpatient medical and surgical services to eligible veterans throughout
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Wisconsin, northern Michigan, and northern Illinois. Of the veterans who receive care at the
hospital, 75 percent reside beyond the reach of a home visit.

C-TraC targeted community-dwelling veterans at high risk of poor posthospital outcomes.
Veterans hospitalized on medical or surgical wards and discharged to noninstitutional
community settings, including home or assisted living facilities, were eligible, provided that
they had a working telephone. Eligible veterans also required medical documentation of
dementia, delirium, or other cognitive impairment or, alternatively, had to be at least sixty-
five years old and either living alone or previously hospitalized during the preceding year.
Veterans were excluded if they were discharged as twenty-four-hour observation patients or
if their primary diagnosis was alcohol withdrawal.

The program was deemed not to be research by the University of Wisconsin Institutional
Review Board and by the Madison VA Research and Development Committee. Therefore,
no research-level written consent was obtained. Veterans were verbally asked if they wanted
to participate, and, as with any clinical program, they had the right to refuse services.

Goals Of C-TraC
For eligible veterans, the C-TraC nurse case manager, who was a senior registered nurse
with extensive geriatrics and case management experience, used standardized protocols to
achieve the following four goals, adapted from Coleman’s Four Pillars of transitional care.
(7) These pillars are as follows: First, educate and empower the veteran and the veteran’s
caregiver in medication management. Second, ensure that the veteran has medical follow-up
in place and is ready to participate in that follow-up. Third, educate the veteran and the
veteran’s caregiver regarding the signs of a worsening medical condition, called “red flags,”
and how to respond. Fourth, ensure that the veteran and the veteran’s caregiver know whom
to contact if concerns arise after hospital discharge but before the first outpatient follow-up.

In contrast to Coleman’s Four Pillars approach, C-TraC veterans did not create a personal
health record with the nurse case manager. This step was omitted because the day of
discharge was already full of hours of education that could overwhelm a vulnerable patient;
because performing this step over the phone would have been problematic; and because
having a patient handwrite his or her own health record would be difficult, frustrating, and
possibly ineffective for those with cognitive impairments or other vulnerabilities.

The Protocol
The nurse case manager identified eligible veterans and participated in daily
multidisciplinary discharge rounds on each specified inpatient ward. During these rounds,
she offered geriatric and transitional care advice to the inpatient providers, making
recommendations for home health, therapy, and hospice referrals and geriatrics and
palliative care consults as appropriate. Also, from her prior contacts, she often had in-depth
knowledge about frequently hospitalized veterans and could provide important information
to the inpatient care teams who knew the veteran less well. The nurse case manager
performed these tasks even if the veteran was not interested in C-TraC participation.

The nurse case manager met with each eligible veteran and his or her caregiver, if that
person was present, prior to hospital discharge. At that time, she introduced herself and the
program’s goals and verbally inquired whether the veteran wished to participate in the
program. If so, she proceeded to schedule a phone call within 48–72 hours of discharge, and
to ensure that an active plan for posthospital medical follow-up was in place.

The nurse case manager gave the veteran a brightly colored half-page handout documenting
the veteran’s red flags, the dates and times for the follow-up call and the posthospital
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medical follow-up appointment, and contact information for herself and triage, with
instructions to call if red flags or other concerns arose. Red flags were identified by the
nurse case manager and limited to three in number to optimally conform with principles of
adult learning.(18)

Additionally, as the standard of care, all veterans discharged from Madison VA Hospital
received complete medication reconciliation and discharge counseling by a pharmacist, and
routine educational materials and discharge teaching by medical and nursing personnel.
Medication reconciliation is a process by which medication discrepancies between different
sites of care are identified through review of a patient’s current and previous medication
regimens as a way to improve patient safety.(19)

The veteran and the veteran’s caregiver, if present, were phoned at the prearranged time
within 48–72 hours after discharge to reinforce the four transitional care goals. In this initial
phone call, veterans were asked to have all of their pill bottles in front of them. They were
then asked, “Tell me how you take your medications,” to facilitate a patient-led medication
reconciliation. The hospital discharge medication list was used as the “gold standard” for
this process.

Red flags, plans for medical follow-up, and contact information were again reviewed. These
calls lasted thirty-six minutes each, on average, with the majority of time spent in
medication reconciliation. Each veteran received 1.5 calls, on average.

Calls continued on a weekly basis until the primary care provider or appropriate specialty
provider saw the veteran in follow-up, or the veteran and nurse case manager agreed that no
additional calls were necessary, or four weeks passed. If red flags or medication
discrepancies were identified, the nurse case manager contacted the primary care provider. If
these issues merited immediate attention, the nurse case manager would arrange an urgent
care appointment for the veteran or recommend that the veteran be seen in the emergency
department.

If a home visit for in-person assessment or clinical care was deemed necessary by the nurse
case manager, she would arrange a nursing visit through an available home health agency in
the veteran’s area. For cognitively impaired veterans without a caregiver, the nurse case
manager worked to activate potential caregivers and community supports.

All contacts were documented using specially designed electronic health record templates
and copied to the primary care provider and outpatient nurse case manager. The nurse case
manager was available Monday through Friday, 8 a.m. to 5 p.m. Patient calls that arose
outside of these hours were fielded by the VA triage service.

The full role of the nurse case manager can be seen in Exhibit 1. Additional programmatic
implementation details and metrics can be found in the expanded methods section within the
technical Appendix. The C-TraC protocols, phone scripts, and other materials are available
through the University of Wisconsin Health Innovation Program.(20)

Study Data And Methods
Program Evaluation: Data Collection And Analysis

Sociodemographics, comorbidities, functional measures, C-TraC process measures, and
outcomes were abstracted from each veteran’s medical record by a team of three trained
medical abstractors using a standardized manual and form.(21) Outcomes data included
medication discrepancies discovered and rectified during the phone call 48–72 hours after
discharge and the presence of a thirty-day rehospitalization back to the VA.
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Twenty-four months worth of data were analyzed to determine changes in program
effectiveness, program maturation, and sustainability of effect. The first six months of the
program, April–September 2010, constituted a baseline or establishment period, during
which full data collection commenced but draft intervention protocols were implemented in
only a partial, trial fashion with a limited number of participants. The large majority of
individuals in the baseline period did not receive the bulk of the intervention.

The subsequent eighteen months of the program, October 2010 through March 2012,
constituted the intervention period. During the intervention period the C-TraC program used
finalized protocols and fully trained staff, and enrollment was maximized to capacity.

Basic frequencies were calculated for C-TraC process measures, outcomes, and veteran
characteristics. Multivariate logistic regression with robust estimates of the variance to
account for clustering were used to produce adjusted odds ratios and 95 percent confidence
intervals examining the relationship between thirty-day rehospitalization and enrollment
within the C-TraC intervention period versus the baseline period, adjusting for all
sociodemographics, Charlson comorbidity score, and functional measures listed in the
technical Appendix.(27–28) All confidence intervals and p values were tested for
significance at 0.05. Full data abstraction and analysis details can be found in the expanded
methods section within the technical Appendix.

Limitations
The results presented here should be considered in light of a number of limitations. The data
were collected from patients within a single midwestern VA hospital. Madison VA patients
have ready access to primary care, nurse case managers, urgent care, and a twenty-four-hour
triage nursing line, all staffed by providers who use the same electronic health record. These
characteristics may have made C-TraC more effective, but they are also available in many
other non-VA health systems and primary care medical homes.

Future studies are needed to determine if C-TraC’s effects on rehospitalization persist in
larger patient samples and in other sites. This initial study supports the feasibility of testing
the program in larger, multisite trials.

The nurse case manager was not available on weekends or holidays. Some veterans who
may have qualified for enrollment and who were hospitalized during weekends and holidays
may have been missed. Additionally, since the program enrolled only veterans discharged to
the community, these results do not apply to veterans discharged to other settings, such as
nursing homes. Veterans discharged to settings other than the community may require
alternative approaches to their transitional care. Also, only rehospitalizations to the VA were
measured. Rehospitalizations to non-VA hospitals were not assessed.

Changes in rehospitalization were assessed using a pre-post design. Such designs are
inherently limited because the baseline and comparison groups may differ in important
ways. To address this limitation, statistical modeling was used to adjust for measurable
between-group differences. Furthermore, thirty-day rehospitalizations during the
intervention period were measured over eighteen months to assess C-TraC’s sustainability in
the event of effect weakening.

It is possible that this pre-post design may have underestimated the program’s effect,
because the baseline was established during the intervention ramp-up phase when some
things may have already been in the process of changing. Future testing of C-TraC in a
multisite randomized trial would provide a more rigorous assessment.
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Study Results
Serving High-Risk Veterans

Seven hundred and thirteen veterans were identified as eligible and approached for
enrollment in C-TraC from the April 1, 2010, program launch through March 31, 2012,
using the criteria and procedures listed above. Five veterans refused enrollment and were
excluded, producing a final sample size of 708. All veterans enrolled in the program were
included in the analysis, regardless of whether they completed the full protocol.

C-TraC-enrolled veterans reflected the typical population of high-risk and cognitively
impaired veterans served at Madison VA Hospital (Exhibit 2). The majority of these
veterans were older than seventy years, male, and white. Thirty-nine percent lived alone; 26
percent had no high school diploma or equivalent. They had high rates of previous
hospitalizations, cognitive impairment, and other comorbidities (Appendix table 1).

Sixty-seven percent reported managing their own medications, but 27 percent reported
needing more help with some basic activities of daily living, and 44 percent noted a decline
in their ability to stand or walk during the two weeks prior to the hospitalization. Baseline
period veterans had slightly higher rates of previous hospitalization than intervention period
veterans. However, no other major between-group differences were noted.

Outcomes: Medication Discrepancies, Rehospitalizations
During the phone call performed by the C-TraC nurse case manager 48–72 hours after
discharge, 47 percent of all veterans had a medication discrepancy identified and corrected
(Exhibit 3). The average number of medication discrepancies per veteran, for those with any
discrepancy, was 2 (range 1–10). The most common classes of medications with
discrepancies can be seen in Exhibit 3.

C-TraC intervention period enrollees experienced lower rates of thirty-day rehospitalization
as compared to the baseline group, with 34 percent of the baseline group and 23 percent of
the intervention group experiencing a thirty-day rehospitalization (p = 0.013; Appendix
figure 1). After adjusting for sociodemographics, comorbidity, and functional status using
multivariate logistic regression models, C-TraC intervention enrollees were less likely to be
rehospitalized than the baseline group (odds ratio: 0.55; 95% confidence interval: 0.33, 0.90;
p = 0.018; Appendix table 2).

The 605 intervention period enrollees had an average rehospitalization length-of-stay of 6.1
days and average direct daily costs for acute medical and surgical care of $2,364 per day.
The eleven-percentage-point decrease in rehospitalizations corresponded to 408.7 prevented
hospital days at a gross direct cost avoidance of $966,167 over eighteen months. After
accounting for all programmatic costs, the net cost avoidance for the C-TraC program over
the eighteen-month intervention period was $1,225 per veteran enrolled.

Sustained Results
Appendix figure 1 shows thirty-day rehospitalization by three-month quarters. These data
support that the decrease in rehospitalizations observed for C-TraC enrollees was sustained
throughout the eighteen-month intervention period with rehospitalization rates ranging from
22 percent to 25 percent. Given these results, the C-TraC program is now sustainably funded
by Madison VA Hospital and continues in operation to this day. Rehospitalization effects
continue to be monitored.
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Discussion
Overview

The Madison VA C-TraC Program is a feasible, protocol-driven program that is associated
with lower thirty-day rehospitalization rates and an overall net cost avoidance within the
Madison VA Hospital. This suggests that C-TraC improves care transitions while
simultaneously freeing up inpatient beds, enabling the hospital to provide inpatient care to
more veterans in need.

Additionally, C-TraC makes use of preexisting nursing resources available in most patient-
centered medical homes, including the VA’s Patient Aligned Care Teams.(16) Operating C-
TraC can be done at comparatively low cost in a transitional care field in which few low-
resource options currently exist. This is especially important given the increased national
attention on rehospitalization triggered by the Affordable Care Act, motivating all hospitals
to address transitional care, regardless of resources or location.

Utility In Other Settings
Simple, protocol-driven, telephone-based programs like C-TraC may be able to reach larger
patient populations, including patients living a greater distance from hospitals, and could
potentially be used in a wider variety of care settings than traditional in-home transitional
care programs.(7–8) It may not be possible for hospitals with constrained resources, such as
safety-net organizations, or those with patient populations dispersed over large areas, such
as critical access and rural hospitals, to launch more traditional home-visit-based transitional
care programs.

Health systems that were previously unable to support a transitional care option because of
constrained resources or a wide geographic dispersion of patients could use a program like
C-TraC to improve their transitional care services or to qualify for funding currently
available through Medicare’s Community-Based Care Transitions Program.(10) The
Community-Based Care Transitions Program, created by Section 3026 of the Affordable
Care Act, enables community-based organizations or hospitals partnered with community-
based organizations to apply for federal funding to enact evidence-based interventions to
improve care transitions and reduce rehospitalizations for high-risk Medicare beneficiaries.
(22)

However, it is important to note that C-TraC was piloted in a VA hospital, and that VA
hospitals may differ from non-VA hospitals in important ways. VA hospitals utilize a single
electronic health record system that is shared among all VA-affiliated inpatient and
outpatient providers, allowing for more streamlined communication. Although some non-
VA hospitals also have shared electronic health record systems, many do not.

Inpatient and outpatient medical staff are typically employed directly by the VA. Similar
direct physician employment occurs in some, but not all, non-VA hospitals and health
systems. Additionally, VA staff are bound by a shared goal of bettering the health of all
veterans.

Although these cultural and organizational aspects of the VA may contribute to C-TraC’s
success, whether they do so or not is not certain. It will be important to test the program in a
wide variety of non-VA health systems to determine if C-TraC is effective in a spectrum of
settings.
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Integration Into The Patient-Centered Medical Home
By encouraging nurse case managers to maximize their scope of practice, programs like C-
TraC allow for more efficient use of resources already embedded within many health
systems, patient-centered medical homes, and VA Patient Aligned Care Teams.(16) C-TraC
combines more traditional elements of case management with coaching protocols used in
transitional care to formalize the role of a nurse case manager as the coordination hub of the
system, allowing this person to more proactively bridge the gap between hospital care teams
and primary care. Hospital-based C-TraC nurse case managers could be incorporated into
patient-centered medical homes as a way to more effectively bridge hospitals and outpatient
systems, while also supporting high-risk patients during posthospital transitions.

Program Acceptability
C-TraC refusal rates were low. In contrast, home-visit-based transitional care programs can
have very high patient refusal rates, up to 86 percent in some studies.(23–24) C-TraC’s
posthospital phone-based approach was well received by veterans, with only five in-hospital
refusals of enrollment offers during the first twenty-four months of program operation.
Ninety percent of enrollees were successfully reached for the follow-up phone call 48–72
hours after discharge. This reach rate compares favorably to other phone outreach programs.
(25)

Although this study was not designed to determine why the refusal rates for participation in
C-TraC were so low, some hypotheses can be considered. First, it is possible that phone-
based transitional care programs are fundamentally more acceptable to a larger proportion of
the population than in-home programs.

Second, this is the first transitional care intervention published for a VA hospital setting. VA
patients are different than non-VA patients in many important ways and may be more
accepting of VA programs, like C-TraC.

Third, the nurse case manager was tightly integrated with both the inpatient and outpatient
teams. As a result, the nurse case manager may have been seen by veterans as a natural
extension of hospital and outpatient care.

Fourth and finally, although most enrolled veterans had no prior relationship with the nurse
case manager, some of the frequently rehospitalized veterans did encounter her more than
once. These repeat encounters may have allowed for additional rapport building.
Nevertheless, this low refusal rate merits further study to determine how C-TraC’s success
in this regard could be replicated in other programs, and it suggests that C-TraC may
provide an alternative transitional care option for patients who are unwilling to allow a home
visit.

Importance Of Medication Reconciliation After Discharge
Nearly half of all C-TraC subjects had medication discrepancies noted within two or three
days of hospital discharge. All of these veterans had medication reconciliation and discharge
counseling in the hospital, yet C-TraC reinforcement teachings after discharge were needed
to support the veterans optimally as they struggled to manage complicated medication
regimens at home. This reality suggests that current Joint Commission mandates for
medication reconciliation(26) should be broadened to encourage additional or alternative
approaches to support medication management even after hospital discharge.

Kind et al. Page 8

Health Aff (Millwood). Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Conclusion
This study suggests that C-TraC is a feasible transitional care program that decreases
rehospitalizations in Madison VA Hospital veterans with high-risk conditions. C-TraC
operates on a relatively low cost and resource base, and may represent a viable alternative
for transitional care in VA, rural, or other settings challenged by geographic distance,
constrained resources, or patients who refuse in-home transitional care visits. C-TraC’s
phone-based design is well suited for implementation within patient-centered medical
home–type care models, including the VA’s Patient Aligned Care Teams.

Future multisite research studies are needed to evaluate C-TraC’s effectiveness in decreasing
rehospitalizations in other health systems and settings.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Exhibit 1.
Role of a C-TraC Nurse Case Manager
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Exhibit 2

Characteristics Of Veterans In The VA Coordinated-Transitional Care (C-TraC) Program

Characteristic Total (N = 708) Baseline period (n = 103) Intervention period (n = 605)

Sociodemographic characteristics

Average age (years) 75a 74b 75c

White 97% 99% 97%

Male 97 98 97

Lives alone 39 41 39

Medicaid 2 2 2

Education level

 <8 years 10 10 11

 Some high school 16 19 15

 High school diplomad 39 39 40

 Some college 24 25 24

 College degree 10 8 11

Comorbidities and disease severity

Previous hospitalization in past 12 months 69** 79** 68**

Average Charlson comorbidity Score 6.2e 6.5e 6.1e

Functional measures, 2 weeks prior to hospitalization

Additional help neededf 27% 22% 28%

Increased difficulty standing or walking 44 46 43

Manages own medications 67 64 67

Source: Authors’ analysis.

Notes: Baseline period was April–September 2010. Intervention period was October 2010–March 2012. Charlson comorbidity score calculated as
described in Charlson M, Szatrowski TP, Peterson J, Gold J. Validation of a combined comorbidity index. J Clin Epidemiol. 1994;47(11):1245–51.
Charlson M, Pompei P, Ales KL, MacKenzie CR. A New Method of Classifying Prognostic Comorbidity in Longitudinal Studies: Development
and Validation. J Chronic Dis. 1987;40(5):373–383.See Appendix Table 1 for additional details (see Note 21 in text).

a
Standard deviation: 8.4.

b
Standard deviation: 7.3

c
Standard deviation: 8.6.

d
Or graduate equivalency degree (GED).

e
Standard deviation: 3.9.

f
With one or more of the following activities: bathing, dressing, transferring to or from bed or toilet.

**
p < 0.05
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Exhibit 3

Medication Discrepancies Identified And Rectified By The VA Coordinated-Transition Care (C-TraC)
Program

Medication discrepancy characteristic N/%

Prevalence of medication discrepancies

Average medications per veteran 17a

Total medication discrepancies 639

Veterans with medication discrepancies rectified by C-TraC 47%

Average medication discrepancies per veteranb rectified by C-TraC 2c

Most common medication classes with discrepancies (% of all discrepancies)

Gastrointestinal agents 21

Vitamins/supplements 21

Pain control (analgesics, nonsteroidal anti-inflammatory drugs) 17

Cardiovascular (antihypertensives, diuretics, nitrates) 16

Steroidal anti-inflammatory drugs (corticosteroids) 7

Bronchodilators 8

Most common medications with discrepancies (% of all discrepancies)

Albuterol (asthma/emphysema medication) 6

Omeprazole (stomach acid blocker) 6

Aspirin (pain reliever/fever reducer/blood thinner) 5

Docusate (laxative) 5

Furosemide (diuretic) 4

Source: Authors’ analysis.

Notes: During the follow-up phone call performed by the nurse case manager 48–72 hours after discharge, 547 medication discrepancies were
identified and rectified by C-TraC. Prior to the first follow-up phone call, 58 veterans who were enrolled in the C-TraC program met program
discharge criteria. Data shown are for veterans who received the follow-up phone call.

a
Range: 0–43.

b
For veterans with any discrepancy.

c
Range: 1–10.
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