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Hospital readmissions are a significant problem in the 
United States, affecting 15% to 30% of discharges 
and incurring costs of more than $17 billion annu-
ally.1 Timely posthospitalization follow-up visits are 

critical to ensure the effective transfer of patients to the out-
patient setting; such visits reduce readmission rates as well as 
hospital length of stay and overall health care resource utili-
zation.2-4 Patients who receive inadequate follow-up care (ie, 
within 4 weeks of discharge) are significantly more likely to be 
readmitted than those who receive close follow-up care.5  

Due to the large clinical and financial consequences associ-
ated with hospital readmission, a variety of interventions have 
been studied, including home visits, telemonitoring, medica-
tion management, telephone calls, and postdischarge clinics.6,7 

While studies have not shown postdischarge clinics to be univer-
sally efficacious in reducing readmission rates, there is increas-
ing evidence of reduced readmission rates in clinics that target 
high-risk patients (eg, patients with congestive heart failure 
[CHF]) rather than the total population.2 A study by Hernandez 
et al that evaluated the relationship between early physician 
follow-up and 30-day readmissions showed a significantly lower 
readmission rate among hospitals with higher follow-up rates.8 
Similarly, patients with CHF in a large, integrated health system 
who were seen within 7 days of discharge had an odds ratio (OR) 
of 0.81 (95% CI, 0.70-0.94) for 30-day readmissions.9  

Transitions-of-care clinics (TOCC), designed to provide ear-
ly postdischarge follow-up to high-risk patients, have been 
shown to reduce 30-day readmission rates,3,4,10,11 especially in 
clinics that have same-physician follow-up visits rather than fol-
low-up visits with a community primary care physician (PCP).12 
The most pronounced impact of postdischarge follow-up is 
seen in high-risk patients with high complexity or high sever-
ity of disease; however, complex rural patients are less likely 
to have access to specialty care.13 As a result, since rural resi-
dents must travel farther for specialty care, they are seen less 
frequently than their urban counterparts.14,15    
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BACKGROUND/OBJECTIVE: Hospital readmissions 
in the United States, especially in patients at high-risk, 
cost more than $17 billion annually. Although care 
transitions is an important area of research, data are 
limited regarding its efficacy, especially among rural 
patients. In this study, we describe a novel transitions-
of-care clinic (TOCC) to reduce 30-day readmissions in a 
Veterans Health Administration setting that serves a high 
proportion of rural veterans.

METHODS: In this quality improvement initiative we 
conducted a pre-post study evaluating clinical outcomes 
in adult patients at high risk for 30-day readmission (Care 
Assessment Needs score > 85) discharged from the Iowa 
City Veterans Affairs (ICVA) Health Care System from 
2017 to 2020. The ICVA serves 184,000 veterans across 
50 counties in eastern Iowa, western Illinois, and northern 
Missouri, with more than 60% of these patients residing in 
rural areas. We implemented a multidisciplinary TOCC to 
provide in-person or virtual follow-up to high-risk veterans 

after hospital discharge. The main purpose of this study 
was to assess how TOCC follow-up impacted the monthly 
30-day patient readmission rate.

RESULTS: The TOCC resulted in a 19.2% relative 
reduction in 30-day readmission rates in the 12-month 
postimplementation period compared to the 
preimplementation period (9.2% vs 11.4%, P = .04). Virtual 
visits were more popular than in-person visits among 
both urban and rural veterans. There was no difference in 
outcomes between these two follow-up options, and both 
groups had reduced readmission rates compared to non-
TOCC follow-up.

CONCLUSIONS: A multidisciplinary TOCC within 
the ICVA featuring both virtual and in-person visits 
reduced the 30-day readmission rate. This reduction was 
particularly notable among patients with congestive heart 
failure. Journal of Hospital Medicine 2021;16:XXX-XXX.  
© 2021 Society of Hospital Medicine
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Prior to our TOCC initiative, the Iowa City VA (ICVA) ranked 
in the fifth quintile of the Veterans Health Administration (VHA) 
Strategic Analytics for Improvement and Learning Model for 
hospital-wide readmissions (HWR), meaning that HWR at ICVA 
were higher than 80% of the other VHA healthcare centers. The 
low score in this metric was in part due to readmission rates in 
high-risk populations, including patients with CHF and those 
with high Care Assessment Need (CAN) scores. One concern 
was that the ICVA system serves many veterans from rural ar-
eas, some of whom must travel up to 200 miles to access inpa-
tient and subspecialty care. 

To meet these challenges, we implemented a TOCC to 
deliver timely postdischarge care focusing on high-risk and 
high-complexity patients. To address access-to-care issues of 
patients living in rural areas within the ICVA, we included virtual 
follow-up visits as a key component of our intervention.16,17 The 
aim of this project was to decrease 30-day readmission rates 
of ICVA patients by 20% within 12 months of implementation.

METHODS 
Setting/Study Population
The ICVA serves 184,000 veterans stretched over 50 counties in 
eastern Iowa, western Illinois, and northern Missouri, with more 
than 60% of these patients residing in rural areas. Patients were 
initially eligible for the TOCC if they had an admission diagno-
sis of CHF and a CAN score > 85 at the time of discharge. The 
CAN score, developed by the VA to assess the risk of hospital 
readmission in individual patients, factors in several variables, 
including demographics, coexisting conditions, vital signs, 
utilization of services, pharmacy visits, and laboratory results. 
Patients in the top 5% (95-99) have a readmission rate of 20% 
at 90 days. Since the CAN is a proprietary tool, it may not be 
published in full; however, this assessment tool is commonly 
used and frequently cited in VA research.18-22 The CAN score 
is expressed as a percentile ranging from 0 (lowest risk) to 99 
(highest risk). Patient eligibility was expanded during subse-
quent Plan-Do-Study-Act (PDSA) cycles, as outlined below. Pa-
tient eligibility was expanded during subsequent PDSA cycles 
(also outlined below). A review by a local institutional review 
board was obtained, and the study was classified as exempt 
due to the use of deidentified data. Standards for Quality Im-
provement Reporting Excellence 2.0 guidelines were used to 
construct the manuscript.   

Magnitude Assessment
The numbers of discharges, readmissions within 30 days, 
emergency department (ED) visits by all discharged veterans, 
and veterans discharged with a CHF hospital diagnosis were 
recorded from February 2017 to February 2018, which were the 
12 months immediately preceding the pilot implementation.  

Intervention
The primary intervention was referral to the newly formed 
ICVA TOCC. The multidisciplinary TOCC team consisted of 
hospitalists, pharmacists, schedulers, and discharge planners/
care managers. Patients were identified by the hospitalist 

team during admission; prior to hospital discharge, these pa-
tients were referred to TOCC discharge planners to schedule 
appropriate follow-up appointments. Virtual follow-up visits 
were conducted using a patient’s home technology; in cases 
where a patient lacked adequate technology capabilities (eg, 
no computer or internet access), the ICVA provided a tablet 
device with cellular internet capability for temporary use. Spe-
cific clinical activities included medication reconciliation by a 
pharmacist, follow-up of pending laboratory studies, imaging 
studies, pathology results, medical diagnosis education, coun-
seling regarding dietary restrictions, and contingency planning 
outside of an ED visit in the event of a change in clinical status. 
In addition, the TOCC aimed to facilitate a smooth transition 
of care back to the PCP by arranging follow-up appointments, 
providing visit summaries, and scheduling consults with spe-
cialty care, as appropriate.  

Measures
The primary objective measure was the 30-day readmission 
rate in the ICVA hospital. Secondary measures included the 
number of VHA ED visits within 30 days of discharge. The main 
process measures were the number of hospital discharges per 
month, the number of TOCC referrals, the number of TOCC 
appointments made, the number of virtual and in-person visits, 
and the percentage of appointment “no-shows.”  

Implementation
The TOCC was piloted from April 2018 to October 2018. 
During the pilot phase, TOCC enrollment was limited to virtual 
appointments and to patients with an admission diagnosis of 
CHF and a CAN score of > 85. The TOCC had staff on-site  
2 days a week; this included pharmacists to reconcile medica-
tions and hospitalists to address follow-up care needs. 

The TOCC clinic was temporarily closed at the end of Octo-
ber 2018 to analyze pilot results. Based on stakeholder feed-
back, changes made as part of the second PDSA cycle included 
expanding eligibility criteria to any hospital admission diagno-
sis and to patients with a CAN score < 85 if the hospitalist team 
felt the patient was likely to benefit from TOCC follow-up. In 
addition, on-site clinic staffing was expanded from 2 to 5 days 
per week to improve access, and the option for an in-person 
visit was added based on concerns some veterans expressed 
regarding the use of the technology at home. Finally, a formal 
resident program was added, and the order set for referrals 
was simplified. The TOCC was restarted in February 2019, and 
TOCC metrics were reviewed monthly. By July 2019, we identi-
fied issues with TOCC referrals and appointment creation that 
required additional modifications to the intervention.  

A third PDSA cycle was initiated in July 2019 and included 
major changes, notably the formation of a designated TOCC 
committee. The committee appointed a dedicated TOCC 
scheduler whose role was to reduce confusion regarding 
scheduling, to update the discharge instructions/orders tem-
plate to lower incidences of “double-booking” that occurred 
with PCP and TOCC appointments, to modify discharge ed-
ucational instruction regarding virtual visits and tablet use, to 
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adjust the TOCC-PCP handoff, and to formalize interactions 
between discharge coordinators and residents to review pos-
sible referrals every morning (Appendix Figure 1).       

Statistical Analysis
Run charts were constructed by plotting monthly primary out-
come values and monthly process metrics (Figure, Appendix 
Figure 2, Appendix Figure 3). Chi-square tests were used to 
compare 30-day readmission rates before and after the inter-
vention. Statistical modeling was used to determine differenc-
es in outcomes between referred patients seen and referred 
patients not seen by the TOCC. In these statistical models, 
the outcome measures were 30-day readmissions, 30-day ED 
visits, and 6-month mortality. Covariates included in the final 
analysis were age, gender, race, CAN score, rural-urban com-
muting area code, referral service (resident vs nonresident), 
and admission diagnosis. Admission diagnoses were sorted 
by the investigators into one of the following seven categories: 
cardiac, infectious, pulmonary, gastrointestinal, neurologic, re-
nal, and other.     

Mean (SD) or counts and percentages were used to describe 
the distribution of continuous and categorical variables, re-
spectively. Kruskal Wallis test, t-test, or chi-square tests were 
used, as appropriate, across categories. Generalized linear 
models with a logistic link function were used to test for dif-

ferences between patients who kept their appointment at the 
TOCC and those who did not keep their appointment (both 
unadjusted and adjusted for all of the covariates previously 
mentioned). In addition, generalized linear models were also 
used to compare outcomes between TOCC patients seen vir-
tually vs those seen in-person (both unadjusted and adjusted 
for all the covariates previously mentioned). All statistical tests 
were considered significant at a two-sided P < .05. All analyses 
were performed using SAS software version 9.4 (SAS Institute 
Inc).

RESULTS
Magnitude Assessment
During the preimplementation period (February 2017-Febru-
ary 2018), there were 3014 patient discharges from ICVA and 
343 readmissions, resulting in a readmission rate of 11.4%. 
Among patients with a hospital-admission diagnosis of cardio-
respiratory disease, which included patients with CHF, there 
were 381 discharges and 46 readmissions, resulting in a read-
mission rate of 12.1%.    

Primary Outcome
During the pilot phase, which was conducted from April 2018 
to October 2018, 142 patients who met inclusion criteria (CHF 
diagnosis and a CAN score > 85) were discharged from ICVA, 

FIG. Run Chart Showing 30-Day Readmission Rates by Month Over Time in the Total Hospital Population. The gray bars represent the quarterly 30-day readmission 
rate. The dashed line is the median 30-day readmission rate for the 12-month intervention period.  
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and 56 referrals to the TOCC were placed. The readmission 
rate among the cardiorespiratory cohort of veterans was 9.5%.  

During the expansion of the intervention from February 2019 
to February of 2020, there were 2844 discharges from the ICVA 
and 291 readmissions, resulting in a readmission rate of 10.2%. 
However, there was a further decrease in the readmission rate 
after the third PDSA cycle was initiated in July 2019 (Appendix 
Figure). The readmission rate was 9.2% in the final 6 months of 
the intervention period, and 7.9% in the final 3 months. Of note, 
in the group of 1948 patients who did not meet the eligibility 
criteria to participate in our study, the readmission rate during 
the same time period was 8.6% (161 readmissions).  

When comparing the 6 months following the third PDSA cy-
cle to the magnitude assessment period, there was a relative 
readmission reduction of 19.3% (P = .04), and an absolute re-
duction of 2.2%. If the final 3 months of the intervention period 
are included, there was an absolute reduction of 3.5% and a 
relative reduction of 30.7% (P = .01). Notably, before the pilot 
phase, ICVA was in the fifth quintile for HWR among VA hos-
pitals but improved to the second quintile by the end of the 
expansion phase.   

Process Outcomes
Process metrics for TOCC referrals, the number of patients 
seen, and the number of virtual and in-person visits over time 
are shown in Appendix Figure 3. Rates of TOCC referrals and 
the number of TOCC visits were lower than anticipated during 

the first 5 months of the intervention. However, TOCC referrals 
increased significantly after implementing the previously de-
scribed changes as part of the third PDSA cycle. As a result, to-
tal, virtual, and in-person visits also significantly increased from 
July 2019 to February 2020. The proportion of patients choos-
ing virtual vs in-person visits fluctuated over time, but virtual 
visits were generally chosen more often than in-person visits.      

Statistical Modeling
Baseline Data
Cohort characteristics are shown in Table 1. The cohort, which 
reflected the ICVA population, was predominantly male (96%) 
and white (93%), with a mean age of 67 years. The population 
was approximately half urban and half rural in composition, 
and the most common reason for hospital admission was car-
diac. Other than a small but statistically significant difference 
in CAN scores, there were no significant differences between 
patients who kept their TOCC appointment and those who did 
not. There were also no differences in baseline characteristics 
between patients who chose virtual follow-up and patients 
who chose in-person follow-up, including the proportion of 
urban and rural patients.  

Outcomes
Patients who kept their TOCC appointments had a 30-day read-
mission rate of 9.6%, which was significantly lower than the 30-
day readmission rate of 27% in the group that did not keep their 

TABLE 1. Characteristics of Patients Referred to the Transitions-of-Care Clinic According to Whether They Were Seen 
or Not Seen and According to Visit Modality

Characteristic

Seen

(n = 240)

Not Seen

(n = 247) P value

In-person visit

(n = 82)

Virtual visit

(n = 158) P value

Age, mean (SD), y 68 (12) 67 (11) .76 69 (10) 68 (12.1) .51

Male, No. (%) 235 (97) 238 (96) .30 80 (97) 155 (98) .78

Race, No. (%)

   White

   Black

   Other

218 (91)

8 (3)

14 (6)

233 (93)

6 (3)

9 (4)

.31

74 (90)

5 (6)

3 (4)

144 (91)

3 (2)

11 (7)

.14

CAN score, mean (SD) 95 (12) 97 (9) <.001 95 (13)  90 (13) .82

Rural RUCA score, mean (SD) 125 (52) 131 (54) .76 41 (50) 84 (54) .54

Primary admission diagnosis, No. (%)

   Cardiac

   Infectious

   Pulmonary

   Gastrointestinal

   Neurology

   Renal

   Other

78 (33)

36 (15)

37 (15)

36 (15)

17 (7)

15 (6)

24 (10)

76 (31)

42 (17)

32 (13)

42 (17)

18 (7)

13 (5)

24 (10)

.30

29 (35)

10 (12)

6 (7)

13 (16)

7 (9)

6 (7)

11(13)

49 (31)

26 (16)

31 (20)

20 (13)

10 (6)

9 (6)

13 (8)

.19

30-day readmissions, No. (%) 23 (9.6) 68 (27.8) <.001 8 (9.5) 15 (9.9) .92

ED visits, No. (%) 36 (15.0) 80 (32.9) <.001 12 (14.6) 24 (15.2) .91

Abbreviations: CAN, Care Assessment Needs; ED, emergency department; RUCA, rural-urban commuting areas.
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TOCC appointment (P < .001). Similarly, the percentage of pa-
tients treated in the ED was 15% in the TOCC group compared 
to 31.2% in the group that canceled their appointment (P < .001) 
(Table 1). In the multivariable analysis, patients who were seen in 
the TOCC group had an OR for 30-day readmission of 0.35 (95% 
CI, 0.19-0.62, P < .001), and an OR for ED visits of 0.39 (95% CI, 
0.23-0.65; P < .001) (Table 2). There was no statistically significant 
difference in 6-month mortality between the two groups. In the 
virtual group compared to the in-person group, there were no 
statistically significant differences in outcomes between the two 
groups in the unadjusted or adjusted analysis (Table 2).

DISCUSSION
In this quality improvement initiative, we found that a TOCC 
targeting high-risk patients and offering virtual follow-up visits 
significantly decreased the 30-day readmission rates among 
veterans at ICVA. Statistical comparisons of patients seen at 
the TOCC vs those not seen at the TOCC showed a dramatic 
reduction in 30-day readmissions and ED visits. Finally, virtual 
follow-ups were more popular than in-person visits, and pa-
tients who followed up virtually had equivalent outcomes to 
those with the more traditional follow-up.  

In the expansion phase, eligibility was expanded to include 
any hospital indication but continued to focus on high-risk 
patients. Existing literature suggests that providing postdis-
charge care to all patients, including low- or medium-risk pa-
tients, may not be as impactful as enrolling high-risk patients 
only. For instance, a postdischarge clinic offered to all patients 
at a VA system in Colorado did not reduce readmission rates 
compared to PCP follow-up.23 In contrast, a study of more 
than10,000 high-risk urban patients demonstrated that post-
discharge care resulted in a 9.3% reduction in readmission 
risk.24 Our data are consistent with the previously published 
studies as the average CAN score of patients seen in TOCC 
was 90, suggesting a high risk of readmission.  In the final  
12 months of the intervention, 15% of discharged patients 
were seen at the TOCC clinic, suggesting that targeted inter-
vention within the small subset of high-risk patients was suf-
ficient to achieve our primary aim. Of note, among patients 
who did not meet the inclusion criteria for TOCC referral (ie, 
patients not considered high risk [CAN score ≤ 85]), the rate of 
readmissions was 8.6%.  

Most of the available research on the efficacy of postdis-
charge clinics was conducted in urban environments. Our ICVA 
population sees a large proportion of rural veterans, who ac-
count for just over 50% of the discharge population. In a study 
of over 2 million Medicare patients discharged from US hospi-
tals, the 30-day readmission rates and adjusted mortality rates 
were higher among patients in rural counties, and post–acute 
care seemed to have a greater impact in rural rather than urban 
settings.25 Previous studies have demonstrated that virtual visits 
have the potential to improve readmission rates, especially in 
patients with CHF26 and in patients at the highest risk for read-
mission.27 In our study, the pilot phase offered only virtual visits, 
but we subsequently added an in-person option based on vet-
eran feedback. Interestingly, over the next 12 months, virtual 

visits were more popular with both urban and rural veterans, 
and there were no differences in the number of rural patients in 
the in-person vs the virtual group. These findings suggest fac-
tors other than rurality influenced the decision to choose virtu-
al follow-up visits over in-person visits. Future studies should 
seek to determine the extent to which factors such as age, 
race, educational level, and socioeconomic circumstances im-
pact veterans’ follow-up decisions. Not only were outcomes 
among patients who chose virtual visits the same as those of 
patients who chose in-person visits, but both of these groups 
had better outcomes compared to the non-TOCC group  
(Table 2). This finding demonstrating the efficacy of virtual visits 
among rural and urban patients has taken on increased signif-
icance due to the COVID-19 pandemic, as virtual visits offer a 
safer option, one that minimizes physical contact.     

Our quality improvement analysis included a statistical com-
parison of patients seen vs those not seen at the TOCC. Pa-
tients who were referred to the TOCC but chose not to keep 
their appointment were similar to those seen in TOCC in terms 
of age, CAN score, rurality, and hospital diagnosis, but read-
mission rates were substantially higher in this group even af-
ter adjustments for covariates (Table 2). Evaluating causality 
in interventions aimed to reduce hospital readmission rates is 
complicated.28 Our findings add greater plausibility to the utili-
ty of TOCC in accounting for at least a portion of the reported 
decrease in ICVA 30-day readmissions.   

Our study has several strengths, including an observation 
period longer than 2 years, a large population of discharged 
veterans within an integrated healthcare system, and a large 

TABLE 2. Unadjusted and Adjusted Primary and 
Secondary Outcomes of Patients Referred to 
Transitions-of-Care Clinic According to Whether 
They Were Seen or Not Seen and According to Visit 
Modality

Outcome

TOCC seen vs canceleda
In-person visit  
vs virtual visitb

OR (95% CI) P value OR (95% CI) P value

30-day readmission

   Unadjusted 0.28 (0.17-0.46) <.001 1.04 (0.42-2.58) 0.92

   Multivariable adjusted 0.35 (0.19-0.62) <.001 0.83 (0.26-2.63) 0.90

30-day ED visit

   Unadjusted 0.36 (0.23-0.56) <.001 0.96 (0.45-2.03) 0.91

   Multivariable adjusted 0.39 (0.23-0.65) <.001 0.73 (0.26-2.00) 0.53

6-month mortality

   Unadjusted 0.82 (0.48-1.41) 0.48 1.37 (0.61-3.12) 0.45

   Multivariable adjusted 0.65 (0.33-1.28) 0.21 0.82 (0.23-2.93) 0.75

aSample size was 484 (n = 239 vs 245).
bSample size was 239 (n=158 vs 82).

Abbreviations: ED, emergency department; TOCC, transitions-of-care clinic.
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proportion of patients living in rural areas. Another strength 
of our study is the innovative nature of the intervention, which 
features a multidisciplinary team and the option of virtual or 
in-person visits. Nevertheless, this study also has several im-
portant limitations. As a single-center study, our findings may 
not be generalizable to other institutions, especially those out-
side the VHA system. Similarly, our study population reflect-
ed that of the ICVA, which may limit generalizability to a more 
diverse population. While we attempted to account for base-
line differences between referred patients seen by the TOCC 
and those referred but not seen in our statistical modeling, we 
cannot exclude residual confounding between the groups. 
Specifically, the comparison of patients who did and did not 
choose TOCC follow-up introduces the possibility of selection 
bias. Future randomized/controlled studies will need to evalu-
ate whether TOCC is more effective than the standard of care 
to reduce readmissions. Finally, since the analysis period fol-
lowing the final PDSA cycle was compressed due to the onset 
of the COVID-19 pandemic in the United States, no data are 
available regarding the sustained impacts of changes made 
during this cycle.

CONCLUSION
A multidisciplinary TOCC within the ICVA, featuring both vir-
tual and in-person visits, reduced 30-day readmission rates by 
19.3%; this approach to care was especially effective in patients 
with CHF. Virtual visits were the follow-up mode of choice for 
both urban and rural veterans, and there was no difference in 
outcomes between these two follow-up options. Future stud-
ies will focus on additional quality metrics, including cost-effec-
tiveness and patient satisfaction.  
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