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C hronic health conditions lead to frequent utilization of health 

care services.1 The fundamental goals of the Ascension St. 

Vincent Medical Group Healthy Transitions Clinic (HTC) 

are to help patients manage their chronic diseases effectively and 

reduce encounters at emergency departments (EDs) or admissions. 

Transitional care services reduce ED encounters and inpatient 

stays.2 The benefits to patients, hospital systems, and payers from 

reduced hospital encounters include improved health, disease 

management, and financial savings. As the US health care system 

changes from fee for service to value based, efficiently managing 

medically complex chronic conditions is increasingly important.

Health care cost reduction is a major focus of the Affordable Care 

Act (ACA). Reports suggest that readmissions cost between $12 billion 

and $44 billion per year.3 Thus, a 10% reduction could save at least 

$1.2 billion. Avoidable hospital readmissions suggest inadequate 

transitional care.3 Readmissions are linked to misunderstood 

discharge instructions and lack of help for patients transitioning 

from hospital to home.4,5 To reduce the cost of readmission, reports 

suggest timely follow-up care for high-risk patients.6-8

Hospitals have seen progress in reducing readmissions using 

interventional strategies. Strategies identify at-risk patients, 

strengthen the discharge process, schedule follow-up appointments, 

improve communication with community providers, involve 

nurse-directed follow-up calls, provide necessary medications/

resources, and enhance patient education.2,3,9 Slow progress 

and widely variable readmission rates exist because of social 

determinants of health (SDOH),10 the availability of local health 

care resources, and the socioeconomic status of the community.7,9 

Critical care transition programs (CCTPs) are one strategy to reduce 

patient admissions and readmissions. Rosa et al11 have reported 

that “although heterogeneously reported in the literature, CCTPs 

are often focused on follow-up by health care professionals to 

support the primary hospital [inpatient] ward and prompt care in 

case of deterioration of patient’s condition.…”

Ascension St. Vincent Hospital – Indianapolis (SVH) is an 

822-bed tertiary/quaternary teaching institution. SVH is a medical 

campus that includes primary care providers (PCPs), outpatient 
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ABSTRACT

OBJECTIVES: Reducing hospital admissions in patients 
with multiple complex chronic conditions is both a quality 
indicator and cost-effective to health care systems. This 
study assesses and compares utilization rates and cost 
of encounters between patients referred and seen in an 
outpatient critical care transition clinic (Healthy Transitions 
Clinic [HTC]) and those referred and not seen.

STUDY DESIGN: Retrospective cohorts.

METHODS: Patients with complex chronic conditions 
discharged from a tertiary/quaternary acute care hospital or 
emergency department (March 1, 2015, to February 29, 2016) 
were referred to an outpatient critical care transition clinic. 
Comparative cohorts were those patients who attended this 
transition clinic and those who did not. Pre– and post–HTC 
referral visits, with health care utilization evaluations 
including admissions/readmissions, attention to social 
determinants of health, and cost assessments, were 
compared among the cohorts.

RESULTS: Insurance coverage differed significantly in 
its distribution between the groups (χ2 = 22.99; P < .001); 
therefore, an adjusted relative risk model was used. 
Inpatient admissions significantly increased, by 31%, in 
the non-HTC cohort (P = .03); a significant increase in the 
rate of 30-day readmissions (69%) occurred in the HTC 
group (P < .001) at 6 months post index admission. Length 
of stay did not differ pre– and post HTC visit. Although not 
statistically significant, visits to the HTC reduced median 
all-cost and HTC cohort cost by more than $1 million.

CONCLUSIONS: In patients with complex chronic medical 
conditions with recent hospital admissions, the HTC model 
appears to reduce both admissions and encounter costs. 
Further community/regional studies are needed to better 
define this observation on a longitudinal basis.
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and specialty clinics, and other health care facilities. The HTC 

is a separate outpatient CCTP clinic, proximal to the hospital, 

designed to lower unplanned readmissions among referred medi-

cally complex hospital-discharged patients. Hospitalized or ED 

patients, often with 2 or more chronic conditions, were referred 

to the HTC for prompt access to critical care medical providers 

within 3 business days of discharge based on a referral algorithm 

and criteria (eAppendix Figure 1 [eAppendix available at ajmc.

com]) that include (but are not limited to) patients without or 

with delayed (> 7 days) access to a PCP, with frequent ED visits or 

hospitalizations over the past year, with complex chronic conditions, 

or who are prescribed more than 6 medications. Occasionally, the 

hospital case managers could deviate from the referral algorithm 

if they deemed the patient high risk. The clinic provider worked 

with the patient’s PCP and specialist provider(s) to coordinate 

follow-up care, with the HTC often overseeing follow-up visits at 

the request of the patient’s PCP or if a patient did not have a PCP. 

Table 1 lists available services at the HTC. The HTC combined 

outside methodologies12-14 and developed a unique and special-

ized approach to reduce hospital readmissions. The HTC clinic 

is outpatient but accepts referrals involving identified high-risk 

patients visiting the ED or recently discharged inpatients. These 

recently discharged patients include individuals from critical care 

units. The clinic is staffed by experienced critical care physicians 

and advanced practice nurses with at least 5 years of critical care 

or ED experience. Uniquely, compared with published reports, 

the HTC may see patients on a frequent/daily basis (eg, frequent 

infusions or other therapies/procedures).

Grover and Joshi completed a systematic literature review in 

2015 describing the 6 elements of the chronic care model, which 

include a health system or a health organization; clinical information 

systems; decision support; delivery system design; self-management 

support; and community, including organizations and resources 

for patients.15 The HTC incorporates all 6 of these elements with 

our HTC clinic model being a part of a large integrated health care 

system. The clinical information system includes an integrated 

inpatient-outpatient health information system with remote 

care monitoring. This information is reviewed by the providers in 

the HTC and forms the basis for decision-making processes with 

patients based on accepted clinical practice 

guidelines. The HTC provides patients with 

extensive information and education and with 

monitoring devices when appropriate, such as 

blood pressure cuffs, pulse oximeters, scales, 

and glucose monitors. The HTC is integrated 

into our parent health care system, which 

includes remote care monitoring, home health 

care, durable medical equipment, and various 

therapies (eg, physical therapy, occupational 

therapy, speech therapy), which give regular 

written and oral input and assist in the moni-

toring of each patient’s clinical course. Each 

provider engages in patient education and in helping to improve 

patients’ self-management skills. The HTC interacts with PCPs and 

specialty clinicians as a team when treating patients. Depending 

on patients’ sites of primary care, community resources assist in 

fulfilling various needs, based on an individual’s SDOH assessment.

The HTC functions as a hybrid of the chronic care model and 

the transitional care model. In the latter, patients are assessed 

for interplays among disease severity, medical care needs, and 

SDOH.14 Case managers classify patients deemed at high risk for 

30-day hospital readmission prior to discharge and refer them to 

specialized clinics. The HTC operates in concert with the hospital 

to transition patients to providers who manage chronic diseases.

The objectives of this study were to determine and describe 

the differences in outcomes between referred populations who 

utilized the HTC and those who did not. We sought to understand if 

HTC utilization resulted in fewer inpatient admissions and 30-day 

readmissions and affected future length of stay (LOS). A secondary 

objective was to conduct a cost analysis to describe the effect that HTC 

services had on resource utilization in the SVH health care system.

METHODS
Patient Selection

We retrospectively reviewed data from 787 referred patients (SVH 

institutional review board approval: R2017-0008). Data included 

patients referred from SVH during the time period of March 1, 

2015, to February 29, 2016. The 3 pathways of referral to the HTC are  

(1) admitted to the hospital for observation after an ED encounter, 

(2) treated and released for follow-up after an ED encounter, or  

(3) admitted directly for an inpatient stay (eAppendix Figure 1). 

SVH Case Management, which coordinates hospital discharges and 

manages posthospitalization appointments, utilized the algorithm 

(eAppendix Figure 1) to identify patients who could benefit from 

a referral to the HTC. We used the HTC referral appointment date 

as the index date for the 2 cohorts in this study: (1) patients who 

attended their HTC appointments (HTC) and (2) patients who did 

not attend these appointments (non-HTC). For HTC patients, if a 

patient rescheduled their appointment, this rescheduled appoint-

ment was considered the index date.

TAKEAWAY POINTS

Reducing admissions and readmissions in patients with complex chronic conditions indicates 
quality and cost-effective care. Patients with complex chronic conditions discharged from an 
acute tertiary/quaternary care hospital or emergency department were referred to an outpatient 
critical care transition clinic. Pre-/postclinic referral visits, readmission rates, and cost assess-
ments were compared. Utilizing an adjusted relative risk model, inpatient admissions were 
significantly lower, by 31%, in the clinic cohort. Thirty-day readmissions did show a significant 
increase among the clinic cohort. Commercial and Medicaid insurance had a significant effect 
on rates of inpatient admission. Visits to the clinic reduced median cost by more than $1 million.

 › The Healthy Transitions Clinic model reduces inpatient admissions and encounter costs.

 › Clinics should consider financial limitations upon patients referred to transition services.

 › Clinic administrators should customize transition care to location-specific variables.
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Data Acquisition 
Data were retrospectively collected 6 months prior to and after the 

index date (eAppendix Figure 2). Number of hospital admissions 

and LOS were compared from the preindex period to a similar 

postindex period following utilization/nonutilization of the HTC.

The HTC’s referral log was used to search the electronic health 

record for inpatient and financial data. Regenstrief Institute (RI), 

a health care research organization, provided statewide hospital 

utilization data from the Indiana Health Information Exchange. 

These data were obtained to examine the effect the HTC has on the 

health care network within Indiana, not solely SVH. One health 

care institution in the Indianapolis metro area declined to release 

deidentified data and to participate (9% of study referrals).

Patients were excluded from analyses if discharge or care setting 

data (dates, location) were unavailable or if encounter care setting 

or source were not inpatient (eAppendix Figure 3). Inpatient stays 

overlapping the patient’s index referral date were included in the 

data set as a preindex encounter.

Inpatient encounters were categorized into inpatient admissions 

and 30-day readmissions and examined in the pre- and postindex 

time periods. An inpatient stay included any ED encounter that 

resulted in an admission to any hospital agreeing to share data with 

RI (for study purposes). A 30-day readmission included inpatient 

stays that occurred within 30 days of the previous discharge from 

a reference hospital. Inpatient stays did not include readmissions. 

Although all inpatient encounters were examined together, inpatient 

admissions and 30-day readmissions were also examined separately. 

These designations were made to examine the utilization of inpa-

tient services and the frequency of 30-day readmissions between 

the cohorts. ED visits were not examined in this study due to the 

inability to capture these visits in the data among regional hospitals.

Analysis

Inpatient LOS was evaluated between the HTC and non-HTC 

population cohorts. Frequency and rate of hospital admission were 

compared among both cohorts. Two-way Fisher exact tests were 

completed to see if any differences emerged in the distribution 

of inpatient stays. The relative risk (RR) and 95% CI for inpatient 

admissions were calculated. An adjusted RR (ARR) model was used 

to account for significant covariates for demographic variables 

found to be statistically different between groups. Variables in 

the ARR model included patient type (HTC vs non-HTC), visit type 

(inpatient admission vs 30-day readmission), and insurance type/

status at the encounter. Inpatient encounter or utilization data were 

compared using ARR for 1-month and 6-month intervals surrounding 

the index date. These time periods were chosen to explore acute 

and long-term effects. Additionally, univariate subanalysis was 

conducted among the study cohorts’ super-users. Super-users have 

multiple ED visits and/or are frequently admitted to the hospital.1 

The definition of super-user (or “super-utilizer”) in the literature 

is heterogeneous, with differing definitions used by researchers 

and CMS. CMS defines super-users as “patients who accumulate 

large numbers of [ED] visits and hospital admissions which might 

have been prevented by relatively inexpensive early interventions 

and primary care.”16 To examine the HTC effect on super-users, we 

utilized the definition of 2 or more readmissions within a 30-day 

period at any point during the study period.

The cost for inpatient encounters and the median cost per 

encounter were evaluated. The median cost per encounter was 

analyzed comparing cost savings of the HTC based on the reduction 

in the number of encounters observed.

Because costs at other hospitals are not provided to RI, total costs 

evaluated are representative only of SVH. Results of this total cost 

calculation between HTC and non-HTC patients were assumed to 

be the same to make relative comparisons.

Data aggregation was performed in R version 3.5 (R Foundation 

for Statistical Computing). Statistical analyses were performed 

using SPSS version 24 (IBM). Statistical significance was set with 

α = .05, and 95% CIs were used for RR and ARR models.

RESULTS
Demographics

The study included 283 non-HTC patients (36%) and 504 HTC patients 

(64%). No difference in age (P = .69) existed between non-HTC 

(median [interquartile range (IQR)] age, 53 [29] years) and HTC (54 

[26] years) cohorts. A statistical difference in the distribution of 

insurance types (P = .005) was found. Of non-HTC patients, 41.0% 

had Medicare, 29.3% had commercial insurance, 22.3% had Medicaid, 

and the remaining 7.4% were self-pay or charity. For HTC patients, 

41.3% had commercial insurance, 34.3% utilized Medicare, 20.0% had 

Medicaid, and 4.4% were self-pay or charity. This difference could 

have an effect on whether referred patients attend HTC. Inpatient 

utilization was compared using the associated insurance with each 

encounter. A significant difference was found among the insurance 

types between the groups (χ2 = 22.99; P < .001). Of non-HTC encounters, 

45.6% had Medicare, 29.8% had commercial insurance, 23.0% had 

Medicaid, and the remaining 1.6% were self-pay or charity. For 

TABLE 1. Healthy Transitions Clinic Services

Description of services offered

Follow-up appointments

Additional education and management of the patient’s chronic illnesses

Social services/assessment of social determinants of health

Medication review/pharmacy consultation

Laboratory and imaging services

Guidance in obtaining additional health care services

Remote care monitoring/telemedicine

Health care navigation

Assistance with scheduling follow-up primary care/specialty 
provider appointments

Transportation assistance
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HTC encounters, 20.3% had commercial insurance, 47.4% utilized 

Medicare, 28.6% had Medicaid, and 3.7% were self-pay or charity. 

These rate changes reflect the possibility that patient insurance could 

change from one encounter to another and some patients would be 

represented more often. Because we observed a statistical difference 

in insurance type on a patient encounter level, an ARR model was 

used to account for these differences. Because 

insurance status could have an effect on LOS, a 

univariate generalized linear model with 2-factor 

analysis of variance was used to compare LOS 

between the HTC and non-HTC groups.

Inpatient Encounters:  
6 Months Pre– and Post Index Date

Non-HTC LOS did not differ significantly 

from the pre- to the postindex period (F = 1.03; 

P = .38). A similar result was observed among 

HTC patients (F = 1.57; P = .19). No statistically 

significant differences were found in preindex 

(F = 0.88; P = .45) or postindex (F = 1.70; P = .17) 

LOS when comparing the cohorts (Table 2).

The distribution of inpatient admissions, 

30-day inpatient readmissions, and all admis-

sions were explored for HTC and non-HTC 

patients (Table 3). A statistical difference was 

found in the distribution of inpatient admis-

sions and all admissions between HTC and 

non-HTC patients (P = .001) from the pre- to 

post-HTC periods. No statistical difference 

was found (P = .17) in the distribution of 30-day 

inpatient readmissions from pre-HTC and 

post-HTC. The ARR model used HTC patients 

with inpatient admissions and Medicaid as 

the reference intercept exploring for statistical 

differences between the study cohorts (Table 4). 

This intercept combination was statistically 

significant for admission (P < .001), 30-day 

readmissions (P < .001), having commercial 

insurance (P < .001), and being a non-HTC 

patient (P = .03). Utilizing the ARR, non-HTC 

patients had a 31% increase in inpatient 

admissions compared with HTC patients (ARR, 

1.31; 95% CI, 1.02-1.66). Insurance did have a 

statistically significant effect on inpatient 

admissions if the HTC patient had Medicaid 

or commercial insurance. Compared with 

Medicaid, patients with commercial insurance 

had a 52% decreased chance of readmission 

(ARR, 0.48; 95% CI, 0.33-0.69). The model also 

revealed a 69% increase in the rate of 30-day 

readmissions among HTC patients (ARR, 1.69; 

95% CI, 1.02-1.66).

Inpatient Encounters: 1 Month Pre– and Post Index Date

Non-HTC patients’ median (IQR) LOS was 4 (3-6) days preindex and 

3 (2-6) days post index when evaluating 30 days pre- and post index 

(F = 0.45; P = .64) (Table 2). HTC patients had a median (IQR) LOS of 

4 (2-6.25) days and 3 (2-6) days during the pre- and postindex periods, 

TABLE 2. Length of Stay for Inpatient Visits: 6 Months and 30 Days Before and After Index Date

Inpatient visits: 
length of stay (days)

Non-HTC patient encounters HTC patient encounters

Pre–index date Post index date Pre–index date Post index date

6 months before and after index date

n 409 235 545 243

Median (IQR) 4 (3-6) 4 (2-7) 4 (2-7) 4 (2-7)

Pa F = 1.03; P = .38 F = 1.57; P = .19

Pb F = 0.88; P = .45 F = 1.70; P = .17 N/A N/A

30 days before and after index date

n 250 63 378 64

Median (IQR) 4 (3-6) 3 (2-6) 4 (2-6.25) 3 (2-6)

Pa F = 0.45; P = .64 F = 0.71; P = .55

Pb F = 0.98; P = .40 F = 0.19; P = .83 N/A N/A

HTC, Healthy Transitions Clinic; IQR, interquartile range; N/A, not applicable.
aUnivariate generalized linear model with 2-factor analysis of variance used to compare within each 
group controlling for insurance status (preindex vs post index).
bUnivariate generalized linear model with 2-factor analysis of variance used to compare each time 
period with one another controlling for insurance status (preindex vs preindex, post index vs post index).

TABLE 3. Inpatient Visits Among HTC and Non-HTC Patients: 6 Months and 30 Days Before 
and After Index Date

Inpatient visits

Non-HTC 
patients 
(n = 283)

HTC 
patients 
(n = 504)

Relative 
risk (HTC 
patients) 95% CI P

6 months before and after index date

All admissions

Preindex, n (%) 409 (63.5%) 545 (69.2%)
0.84 0.73-0.98 .02

Post index, n (%) 235 (36.5%) 243 (30.8%)

Inpatient admissions

Preindex, n (%) 296 (65.1%) 451 (74.2%)
0.74 0.62-0.89 <.01

Post index, n (%) 159 (34.9%) 157 (25.8%)

30-day readmissions

Preindex, n (%) 113 (59.8%) 94 (52.2%)
1.19 0.94-1.50 .14

Post index, n (%) 76 (40.2%) 86 (47.8%)

30 days before and after index date

All admissions

Preindex, n (%) 250 (79.9%) 378 (85.5%)
0.72 0.52-0.99 .04

Post index, n (%) 63 (20.1%) 64 (14.5%)

Inpatient admissions

Preindex, n (%) 187 (78.9%) 334 (86.8%)
0.63 0.44-0.90 .01

Post index, n (%) 50 (21.1%) 51 (13.2%)

30-day readmissions

Preindex, n (%) 63 (82.9%) 44 (77.2%)
1.33 0.67-2.65 .41

Post index, n (%) 13 (17.1%) 13 (22.8%)

HTC, Healthy Transitions Clinic.
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respectively (nonsignificant; F = 0.71; P = .55). 

When comparing the LOS among non-HTC 

and HTC patients during the 30-day preindex 

or 30-day postindex periods, no significant 

differences were found (pre-: F = 0.98; P = .40; 

post: F = 0.19; P = .83).

Similar distribution rates of admissions 

between HTC and non-HTC patients in the 

1-month period relative to the index date were 

found for all admissions, inpatient admissions, 

and 30-day readmissions (Table 3). The ARR 

model for the 1-month period revealed statisti-

cally significant patient admissions among the 

reference intercept (HTC inpatient admissions 

with Medicaid) (P < .001), commercial insurance 

(P = .001), and non-HTC patients. Non-HTC 

patients had a 95% increase in inpatient admis-

sions compared with HTC patients (ARR, 1.95; 

95% CI, 1.33-2.88) (Table 4). Results from the 

1-month study period were similar to those from 

the 6-month analysis in regard to insurance. 

Medicaid (P < .001) and commercial (P = .001) 

insurance were statistically significant for inpatient admission in 

the model. Similarly, HTC patients with commercial insurance had 

a 61% decrease in the rate of inpatient admission (ARR, 0.39; 95% 

CI, 0.22-0.69). Readmissions were not statistically significant when 

considered in the first month post index date for HTC patients (P = .92). 

Super-users

Super-users are frequent users of the health care system.1 Seventeen 

non-HTC patients and 14 HTC patients were super-users. We 

found no effect of the HTC on decreasing super-user utilization. 

Super-users averaged 5 admissions per patient for both the HTC 

and non-HTC groups during the study period. Non–super-users 

averaged 1 admission per patient for both groups. Of these super-user 

admissions, 91.9% of the HTC and 82.1% of non-HTC super-users 

had either Medicaid or Medicare insurance.

Aggregated Total Costs per Patient Encounter

Total cost for encounters during pre- and postindex periods are 

presented in Table 5. Median costs of preindex encounters were higher 

for HTC patients but not significantly different. Pre- to postindex 

median cost savings occurred for HTC patients (–$1326) but not for 

non-HTC patients (+$211); pre- and postindex differences were not 

statistically different. Median costs of encounters during the 30 

days preindex were higher for HTC patients but not significantly 

different. Thirty-day pre- to postindex median cost savings were 

more than 10 times greater for HTC patients (–$2839) than non-HTC 

patients (–$227) (HTC total median cost savings, $2612); differences 

were not statistically different due to cost variability.

Super-users saw benefit from using the HTC, as median costs 

declined by approximately $3000 per encounter compared with an 

increase in costs for non-HTC users when comparing pre- and post 

index (data not statistically significant). When comparing 30 days 

pre- and post index, the HTC kept costs stable; non-HTC patients 

saw median cost increase by $2600 per encounter.

DISCUSSION
The main goals of the HTC are to help high-risk patients better 

manage their chronic diseases and improve the cost-effectiveness of 

health care services. Common conditions included congestive heart 

failure, chronic obstructive pulmonary disease, high blood pressure, 

diabetes mellitus and complications, acute myocardial infarction, 

substance abuse, and renal and liver disease. Identification of other 

patient characteristics that may have differentiated users of the 

HTC, or those most assisted by it, was not included in the design 

of the study. This study demonstrates a reduction of HTC patients’ 

utilization of inpatient services and associated costs. The study 

revealed a statistically significantly lower rate of hospital inpatient 

visits among HTC patients compared with non-HTC patients (Tables 

3 and 4). Looking at the 30-day postindex period, our data revealed a 

median per-patient encounter cost reduction of $2612 among HTC 

patients compared with non-HTC patients. The 6-month postindex 

time period showed a cost reduction of $1537 among HTC patients 

compared with non-HTC patients. Applying the 30-day postindex 

period cost savings to the 409 non-HTC inpatient encounters results 

in potential savings of approximately $1,070,000. These savings do 

not include any cost reduction of ancillary services (eg, imaging and 

laboratory services). In terms of costs to the HTC clinic, patient data 

for this study were pulled from the HTC’s initial year of operation 

(2015-2016), and transitional care management (TCM) billing codes 

TABLE 4. Inpatient Visits Among HTC and Non-HTC Patients: 6 Months and 30 Days Before 
and After Index Date

Inpatient admission
Regression 
coefficient

Standard 
error Z value P

Adjusted 
relative risk 

(95% CI)

6 months after admission

Intercept –1.21 0.14 –8.47 <.001

30-day readmission 0.52 0.13 4.13 <.001 1.69 (1.32-2.16)

Medicare 0.01 0.14 0.10 .92 1.02 (0.77-1.35)

Commercial –0.74 0.19 –3.93 <.001 0.48 (0.33-0.69)

Self-pay/charity –0.60 0.44 –1.36 .17 0.55 (0.23-1.30)

Non-HTC patient 0.27 0.12 2.15 .03 1.31 (1.02-1.66)

1 month after admission

Intercept –1.63 0.22 –7.52 <.001

30-day readmission 0.02 0.25 0.10 .92 1.02 (0.63-1.68)

Medicare 0.03 0.23 0.12 .90 1.03 (0.66-1.61)

Commercial –0.94 0.29 –3.25 .001 0.39 (0.22-0.69)

Self-pay/charity –0.30 0.67 –0.45 .65 0.74 (0.20-2.74)

Non-HTC patient 0.67 0.20 3.40 <.001 1.95 (1.33-2.88)

HTC, Healthy Transitions Clinic.
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were not initially used. The HTC clinic has grown in the number of 

patients seen on an annual basis and in revenue. In 2019, the HTC 

treated 1360 patients and used TCM billing codes. This generated a 

50% increase in revenue per TCM patient. No significant increases 

have occurred in the costs to operate the HTC.

A February 2019 statistical brief notes that the mean cost of index 

admissions and 30-day all-cause readmissions were $12,500 and 

$14,400, respectively (CMS data from 2010 to 2016).17 Because our 

study did not separate cost information between index patient 

admissions and 30-day readmissions, the data from CMS suggest 

that our cost savings may, in fact, be greater.

Study data suggest that the HTC achieved its goal of lowering 

inpatient admissions among high-risk patients. However, this decrease 

in utilization among HTC patients was limited to our classification 

of inpatient visits, as HTC patients had a 69% increase in the ARR 

of 30-day readmissions (Table 4). Additionally, super-user patients 

attending the HTC did not see a lowered number of admissions 

compared with non-HTC patients. We semiquantitatively reviewed 

super-user differences among non-HTC and HTC patients (data not 

shown) and found that one major difference was the frequency of 

patients with polysubstance/alcohol misuse disorders (6 of 17 in 

non-HTC vs 1 of 14 in HTC). It appears that super-users will use 

health care services at high frequency1 and the current health system 

infrastructure does not yet effectively address these patients to 

manage their health conditions and reduce inpatient encounters.

Literature reports have discussed the cost benefits of various 

interventions aimed at reducing readmissions. Telephone support 

for Medicare patients during transition to home reduced ED 

encounters, 30-day readmissions, and physician office encounters 

by more than 1, 2, and 4 percentage points, respectively.3 Overall 

savings per person were nearly $300. Similar findings in a chronic 

disease population illustrated that each prevented readmission 

saved an estimated $15,000 (adjusted to 2016 US$).18 Another report 

suggests the cost of preventable readmission to be closer to $33,000 

(2016 US$).9 Our data support a major 30-day reduction of inpatient 

admissions in HTC patients compared with non-HTC patients and 

a drop in per-patient encounter cost of approximately $2600. The 

methodologies and admission types among our study and these 

cited investigations differ; however, the trend shows that these 

types of transitional programs are clinically and financially effective.

The cost-effectiveness of the HTC program goes beyond what we 

measured. Several other factors exist because the HTC is part of SVH, 

a large integrated health care system. Initial patient appointments 

lasted a mean of 75 minutes, of which at least 40 minutes were spent 

on education about the various medical issues, assessments of the 

individual’s resources, and attendant SDOH, a significant factor in the 

success of the HTC. On a health care system basis, this clinic design 

permits more time for appointments for the individual’s PCP to see 

other patients. Another factor is that the SVH health care system is 

geographically diverse, with offices located in multiple locations 

throughout the state. We found that this consistent process, which 

focused on education with patients and family, achieved clinically 

improved quality of care and patient satisfaction compared with 

the non-HTC cohort. Although likely substantial, the resultant total 

financial impact to the system was unable to be accurately measured.

Key drivers of increased 30-day readmissions are important for 

health care providers and administrators to understand because 

of the implications the ACA has on penalties for 30-day unplanned 

readmissions. Our data showed that inpatient admissions decreased 

after patients visited the HTC. The cohort differences in insurance 

coverage may imply that socioeconomic factors and other SDOH 

potentially affected our results. Although not statistically significant 

with the univariate models, the ARRs did reveal a significant increase 

in the rate of 30-day readmissions among HTC patients with Medicaid 

coverage. Potential disease severity differences among our patients 

may explain why decreases in inpatient admissions were found but an 

increase in 30-day readmissions was revealed in the adjusted model. 

This study did not account for disease severity, and this variable 

should be considered in the future. After adjusting for insurance 

coverage differences, we still noticed a statistical impact of HTC 

services on utilization. Availability of local health care resources 

and the overall socioeconomic status of the community influence 

TABLE 5. A Summary of Aggregated Total Costs per Inpatient Encounter

6 months before and after index date 30 days before and after index date

Total cost (percentile) 25th 50th 75th 25th 50th 75th

HTC patient (preindex) $4021.25 $7748.00 $14,918.75 $3850.00 $7744.00 $14,195.00

Non-HTC patient (preindex) $4098.00 $7049.00 $12,110.00 $4173.75 $7175.50 $13,205.75

Significance Z = –1.90; P = .06 Z = –0.69; P = .49

HTC patient (post index) $3870.50 $6422.00 $12,542.00 $3408.25 $4905.00 $13,415.50

Non-HTC patient (post index) $3930.75 $7260.50 $13,085.00 $3753.75 $6948.50 $12,584.25

Significance Z = –0.08; P = .93 Z = –0.61; P = .54

HTC pre- vs postindex cost Z = –1.39; P = .17 Z = –1.63; P = .10

Non-HTC pre- vs postindex cost Z = –0.21; P = .83 Z = –0.61; P = .54

HTC Δ values $150.75 $1326.00 $2376.75 $441.75 $2839.00 $779.50 

Non-HTC Δ values $167.25 –$211.25 –$975.00 $420.00 $227.00 $621.50 

HTC, Healthy Transitions Clinic.
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readmissions.9 Social and environmental factors account for 20% 

of the risk of premature death,19 indicating that comprehensive and 

multifaceted approaches are necessary to improve readmission rates. 

Predictive tools that can identify patients at high risk for readmission 

could greatly improve an integrated health care system’s ability to 

provide appropriate services and reduce readmissions. This study 

was focused on utilization outcomes among patients choosing to 

visit the HTC and those electing not to attend HTC appointments. 

Because the chronic care model and the transitional care model 

were used as blueprints in the design of the HTC, future research 

will compare outcomes of HTC patients with those of patients in 

these and other critical care transition models.

Limitations

A possible confounder is that the population who do not use the 

HTC may inherently utilize health care services differently (at a 

lower rate) than those who do, especially taking into account the 

effect of insurance status. Our data, however, suggest that non-HTC 

patients utilized services at a similar rate to HTC patients prior to 

the index date and had similar LOS, both pre– and post index date. 

This indicates that the HTC was able to reduce health care costs 

and affect patients who are willing to engage in services. Another 

limitation to our study is the lack of race/ethnicity demographics 

for our cohorts. The authors recognize that the addition of this 

SDOH variable would have strengthened the confidence of the 

differences found between the cohorts.

Patients may have died or relocated during the study period, which 

would appear as nonutilization of services post index. Data that 

we obtained did not include information related to patient death 

or relocation, thus estimates would be speculation. Additionally, 

patients were not randomly assigned to study cohort groups. 

Instead, this study followed the design of a natural retrospective 

experiment in which the patient’s choice in attending HTC appoint-

ments was their own.

Despite the study’s limitations, we conducted post hoc power 

analysis and adjusted for a number of variables. Focusing solely on 

the comparison of inpatient admissions and 30-day readmissions 

among the HTC and non-HTC patients at 6 months, the calculated 

power in our study, using Medicaid patients as the index, was 78.1% 

for Medicare patients, 75.2% for commercial insurance patients, 

and 76.1% for self-pay patients. These power calculations lend even 

more confidence to our results.

CONCLUSIONS
The HTC decreased posthospital inpatient admissions and costs in 

a large group of patients with medically complex chronic condi-

tions. We suggest that other health care systems could benefit 

from setting up similar programs to help these patients manage 

their medically complex chronic conditions and reduce health 

care costs nationwide. n
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eAppendix. Healthy Transitions Clinic Trigger Tool for Case Management 
What type of patients do we see in the clinic?   

• We see adults 18 and over with any diagnosis  

Which patients should you consider for referral? 

• Patients without a PCP and no appointment with a new PCP available in less than 1 
week   

• Patients with a PCP and no appointment available in less than 1 week  
• Patients with frequent ED visits and/or more than 1 hospital admission in the past 12 

months 
• Patients readmitted within the past 30 days to ED or the hospital 
• Patients on 7 or more medications 
• Patients requiring care coordination from a multidisciplinary team. 
• High risk for readmission/Complex chronic – Diabetes, renal disease, COPD, CHF, etc. 
• Patients with a diagnosis of pneumonia, new CVA, MI, etc. 
• Patients with need for better understanding of their disease/medications 
• Patients needing close follow up 

What type of patient would not be appropriate for referral to the clinic?   

• Chronic pain management   
• No insurance/self-pay and live in Marion County or a contiguous county. This would be a 

PCC referral  
• Patients wanting to change their current PCP for various reasons – Should consider 

keeping the current PCP until an appointment can be scheduled with a new PCP, which 
often takes a few months.  

  



eAppendix Figure 1. Healthy Transitions Clinic Trigger Tool for Case Management 

 

  



eAppendix Figure 2. Illustration of the study period and data collection timeframe. Data were 
collected from September 1, 2014 to August 31, 2016.  

 

  



eAppendix Figure 3. Schematic illustrating the number of encounters during the study period. 
After inclusion and exclusion criteria were considered, data from HTC and non-HTC patients 
were analyzed. 
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