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eadmissions currently remain a costly component
of Medicare-covered hospital services, accounting
for an estimated $17.4 billion of Medicare spending.1 As early as the 1980s, 22% of Medicare patients were
readmitted within a 60-day period, costing the system over
$8 billion per year, or 24% of Medicare inpatient expenditures.2 More recently, studies have reported readmission
rates of more than 50% for specific conditions or when the
window for readmission is extended beyond the 60-day
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& that 19.6% of
period.1,3 For example,
Jencks et Care
al reported
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Medicare patients in nonmanaged care acuteLLC
hospital settings were readmitted to the hospital within 30 days, with
34% within 90 days, and more than half (56.1%) within 1
year of discharge.1
Targeting patients at risk for early readmission has been
suggested as one way to reduce hospital readmission rates
and Medicare expenditures. Risk factors commonly identified for hospital readmissions include measures of health
status, certain diagnoses (eg, sickle cell anemia, gangrene,
hepatitis, heart failure, acute myocardial infarction, or pneumonia), a history of recent surgery, advanced age, and 5 or
more medical comorbidities.3-9 Using Medicare claims data,
Arbaje et al found that being unmarried, living alone, lacking self-management skills, and having an unmet activity of
daily living all increased the risk of readmission.10 The term
“social instability,” which reflects a relative lack of social support, education, economic stability, access to care, and safety
in the patient’s post discharge environment, is an important
mediator of readmission risk.9-12
Several different types of interventions have been tested
in the field to determine the possibility of reducing both the
likelihood and the number of readmissions among older patients. These endeavors can be characterized as being on a
continuum from clinical and medical interventions to social
and educational efforts.13-19 Among them, the Care Transition
Intervention (CTI), also known as the “Coleman Model,”
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Objectives: To evaluate the effects of Kaua’i Care Transition
Intervention (KCTI), a patient-centered intervention program, on
reducing hospital readmission rates among patients 60 years or
older.
Study Design: A prospective quasi-experimental prepost design.
Methods: Hospital admissions data for the year 2010 (January 1
to December 31) served as the baseline data and were used to
identify patients at risk of hospital readmission. KCTI was implemented over a 12-month period from April 1, 2012, to March 31,
2013, and 30-day, 60-day, and 1-year readmission rates were assessed for both the intervention and baseline periods. The impact
of the intervention was examined by a logistic regression model,
controlling for possible patient population differences.
Results: During the intervention period, a total of 269 patients 60
years or older were admitted to the hospital, of which, 58 were
referred to the KCTI program. Logistic regression controlling for
patients’ primary health insurance, discharge sites, and certain
admitting diagnoses (eg, arrhythmias, cellulitis, chronic obstructive pulmonary disease) found that the intervention reduced the
30-day readmission rate by two-thirds (odds ratio [OR], 0.34;
P = .003). Readmission rates within 60 days (OR, 0.42; P <.01) and
within a year (OR, 0.48; P <.001) during the intervention period
were less than half of the baseline rates.
Conclusions: By selecting patients with identified risk factors,
then empowering and educating them with the intervention program, this study was successful in reducing hospital readmission
rates. This study also demonstrated the value of carefully selecting patients for intervention programs.
Am J Manag Care. 2015;21(10):e560-e566
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has shown promising results in reducing
Take-Away Points
hospital readmissions both in randomized
n   This study demonstrated that empowering and educating high-risk elderly patrials and in real-world open healthcare detients to effectively manage their health helps reduce the risk of rehospitalization.
15,16
livery systems.
CTI is a patient-centered
n   By enrolling only patients with identified risk factors, this study was successful in
reducing 30-day, 60-day, and 1-year hospital readmission rates.
intervention that focuses on empowering
n   This study identified, at baseline, multiple diagnoses as risk factors of readmishigh-risk patients to better manage their illsion to be targeted for the intervention, a unique approach compared with most studnesses through a home visit and telephone
ies, in which a single diagnostic group is usually identified and targeted.
calls by trained transition coaches.15,20
n   This study demonstrated the value of carefully selecting patients for the intervention programs.
Based on the promising findings from
CTI, the County of Kaua’i Agency on Elderly Affairs (KAEA), in partnership with
Kaua’i Veterans Memorial Hospital (KVMH), initiated disease, 2) cardiac-related disease, 3) sepsis, or 4) cellulitis.
Conversely, several groups of patients were specifithe Kaua’i Care Transition Intervention (KCTI) in 2012.
The goal of the program, implemented over a 12-month cally excluded from the study, including: 1) cognitively
period from April 1, 2012, to March 31, 2013, was to em- impaired patients who lacked a primary caregiver, 2) acpower and educate high-risk elderly patients to effectively tive substance abusers not in a treatment or recovery
manage their health; to streamline, align, and coordinate program, 3) patients with acute mental illness, and 4) longhome- and community-based services to support aging in term nursing home residents.
place; and ultimately, to reduce hospital readmissions. We
hypothesized that the KCTI program would reduce the The KCTI Program
The KCTI program was a 4-week-long intervention
facilitywide, all-cause 30-day readmission rate at KVMH,
as well as reduce all-cause 60-day and 1-year readmission that utilized a trained coach (a board-certified occupational therapist) who followed patients upon discharge
rates there.
from the hospital. Referrals to the program were made
by a physician or any member of the hospital multidisciMETHODS
plinary team and were coordinated by the hospital social
KVMH is a general medical and surgical hospital with services department.
Initial patient–coach contacts were made in the hospi45 beds, including 15 acute and 30 acute/skilled nursing
facility (SNF) swing and intermediate-care facility (ICF) tal. The first home visit generally occurred within 24 to 72
beds. Its patient population is mainly composed of people hours after discharge. Both the patient and the caregiver
aged 60 years and older who reside in West Kaua’i in the received the coaching if the caregiver was available. Durstate of Hawaii. The total population of Kaua’i was 67,091 ing this visit, the coach reviewed the patient’s discharge
plan and ensured that they were adhering to the treatin 2010, of which about 15% were 65 years or older.21
ment protocol, complying with medication instructions,
scheduling follow-up appointments with their primary
Inclusion and Exclusion Criteria
Baseline preliminary analysis of hospital admission care physician, and attuned to recognize warning signs
data for patients 60 years or older in the year 2010 identi- and symptoms of worsening conditions. As part of this
fied several high-risk groups of patients. These included process, the patient received a personal health record
patients with severe respiratory/pulmonary diseases (ie, (PHR) on which to record their medical history, medicachronic obstructive pulmonary disease [COPD], pneumo- tions, and allergies. They were encouraged to bring this
nia), cardiac-related diseases (ie, arrhythmia/congestive record to future physician office visits so they could record
heart failure), sepsis, and cellulitis. Patients discharged or any updates of their medical information. The coach also
transferred to SNF, ICF, or other acute hospitals were also roleplayed effective communication strategies with the paassociated with an increased likelihood of readmission tient to prepare them to clearly articulate their needs to
compared with patients discharged to home. Those risk their primary physician or other healthcare professionals.
After the initial home visit, the coach telephoned once
factors therefore served as selection criteria for patients to
a week to monitor the patient’s progress and address any
be referred to the KCTI program.
To be enrolled into the KCTI program, a patient needed questions or concerns. The coach also referred patients,
to be 60 years or older and present with 1 or more of the fol- if interested, to the KAEA or other agencies for an arlowing admitting diagnoses: 1) severe respiratory/pulmonary ray of home- and community-based programs that might
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further assist their home care. Overall, the care transition
program followed the patient for up to 4 weeks with 3
telephone calls. If they wished, patients could also initiate
contact with the coach. There was a 1-month follow-up
mailed client survey. Patients readmitted within 30 days
were referred back to the program.
Data Sources
Hospital data for fiscal year 2010 were used as baseline data to examine risk factors associated with readmission. Data from the intervention period, April 1, 2012,
to March 31, 2013, were used to examine whether the intervention was able to reduce hospital readmission rates.
Only patients 60 years or older were included in the analysis. Whether a patient was readmitted within 30 days, 60
days, or 1 year was determined by the interval in days
between the patient’s index discharge date and first readmission date during the intervention period. Although a
patient can be readmitted more than once, only the first
readmission during the intervention period was used.
Only admissions to acute beds, including those in the
medical, surgical, or intensive care units, were considered
for the determination of whether a patient was readmitted
and the total number of admissions. Transfers of patients
from acute beds to SNF or ICF beds were not considered
as meeting the definition of readmission.
Other variables examined included length of stay, sex,
types of admitting medical services, age at admission,
patient’s primary insurance, discharge site, and primary, secondary, and tertiary diagnosis. Patient’s primary
insurance was reduced to 4 categories: Hawaii Medical
Service Association (HMSA), Medicare, HMSA/65C+,
and other (all other private insurances available in Hawaii [eg, Alohacare Advantage, Ohana/Wellcare Medicare Advantage Plan]). HMSA is the largest insurance
company, providing medical insurance for more than
80% of Hawaiian residents. Discharge sites were reduced
into 3 categories: home (with or without home health),
skilled nursing facility (including swing beds and ICF
placement), and all other sites (eg, other acute hospitals).
Due to the small number of patients with COPD or cellulitis as the primary admitting diagnosis, the presence of
these 2 conditions among the first 3 admitting diagnoses
were used instead.
Statistical Analysis: Primary Outcomes of Hospital
Readmission Rates
Chi-squared test or independent t test were used to
describe patient characteristics, including mean age of
patients, average length of stay, major types of admitting
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medical services, discharging sites, and primary health insurance. Frequency counts of patients’ primary, secondary,
and tertiary admitting diagnoses were provided. Number
of referrals to the intervention program and number of
patients completing the program were provided.
Chi-squared tests were initially used to evaluate
whether readmission rates within 30 days, 60 days, or 1
year differed significantly between intervention period
and baseline. To verify that any observed difference in the
readmission rates between the intervention period and
baseline was due to the intervention rather than other
factors (eg, patient characteristics), χ2 tests were used to
compare categorical patient characteristics between the
2 time periods, including patient’s sex, discharge sites,
patient’s primary insurance, and admitting medical services. Independent t tests were used to compare patient
characteristics such as age and length of stay. If the hospital patient populations were found to differ significantly
between baseline and the intervention period on any of
those characteristics, a logistic regression model was then
used to evaluate the effectiveness of the intervention
while controlling for those patient characteristics.
Overall quality of the KCTI program was evaluated by
the 3-item Care Transition Measure. Responses to each of
the 3 questions are scored on a 4-point Likert Scale: total
scores are the sum of the responses across those 3 items,
with lower scores indicating a poorer quality transition
and higher scores indicating a better transition.22

RESULTS
Patient Characteristics
During the intervention period, 269 patients 60 years
or older were admitted to the hospital, of whom, 58 were
referred to the KCTI program. The age of the study population ranged from 60 to 105 years, with the mean being 78 years. Slightly more than half (51%) of the sample
were male. Eighty-nine percent of the patients received
medical services, with another 9% receiving intensive care
services and 2% receiving surgery or emergency services.
Health insurance status included 41% of patients insured
by Medicare, 23% insured by HMSA/65C+, and 11% insured by HMSA itself, with the rest of patients insured by
23 other insurance plans (Table 1).
Comparing patient characteristics between baseline
and intervention period found no significant difference in
the distribution of patients’ sex; discharge site; percentage of patients with arrhythmias, cellulitis, or COPD;
mean age; or mean length of stay (Table 1). Nevertheless,
a significant difference was observed in patients’ primary
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n Table 1. Comparison of Patient Characteristics Between the Intervention (April 1, 2012-March 31, 2013) and
Baseline Periods (January 1, 2010-December 31, 2010)
Patient Characteristics
Statistic

Intervention
(n = 269)

Baseline
(n = 288)

P

49.1%

51.4%

.585

Home (with or without home health)

151 (56.1%)

145 (50.4%)

Intermediate care facility/
Skilled nursing facility

90 (33.5%)

115 (39.9%)

Other

28 (10.4%)

28 (9.7%)

14 (5.2%)

14 (4.9%)

.853

Any diagnosis of cellulitis

10 (3.7%)

13 (4.5%)

.637

Any diagnosis of COPD

16 (6.0%)

13 (4.5%)

.445

HMSA

30 (11.2%)

27 (9.4%)

HMSA/65C Plus

63 (23.4%)

100 (34.7%)

Medicare

110 (40.9%)

100 (34.7%)

Othera

66 (24.5%)

61 (22.2%)

77.5 (11.3)

76.6 (10.4)

.323

3.6 (2.6)

5.5(3.7)

.728

Male
Discharging sites

.283

Primary diagnosis of arrhythmias

Primary health insurance

.04

Age, years ([Mean (SD)]
Length of stay [Mean (SD)]

COPD indicates chronic obstructive pulmonary disease; HMSA, Hawaii Medical Service Association.
a
Other types of insurance included Medicare Advantage plans such as Alohacare Advantage, Ohana/Wellcare Medicare Advantage Plan, Humana
Medicare Advantage Plan, Medicare Advantage Plan, etc.

health insurance, with more patients insured with Medicare in the intervention period than in the baseline period
(χ2 = 8.592; P = .035) (Table 1).
Septicemia was the top primary diagnosis, constituting
18% of the study sample, followed by pneumonia (10%),
chronic heart diseases (5%), chronic bronchitis (4%), and
cellulitis (3%). Among the 269 patients, a total of 14 patients had arrhythmias as the primary diagnosis, and
among any of the first 3 diagnoses, 10 patients had cellulitis and 16 patients had COPD.
Readmission Rates at the Intervention Period and
Baseline Period
A significant difference was observed in the 30-day, 60day, and 1-year readmission rates between the intervention and baseline periods. Compared with baseline (fiscal
year 2010), the 30-day readmission rate was reduced by
61.4%—from 12.5% at baseline to 4.8% during the intervention period (χ2 = 10.19; P = .001). The 60-day readmission rate was reduced by 53.6%—from 17.7% at baseline to
8.2% during the intervention period (χ2 = 11.09; P <.001).
The 1-year readmission rate was reduced by 42.8%, from
28.1% at baseline to 16.0% during the intervention period
(χ2 = 11.85; P <.001) (Figure).
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Results from the Logistic Regression, Controlling
for Patient Characteristics
Logistic regression revealed that the intervention significantly reduced the 30-day readmission rate, while controlling for patients’ primary health insurance, discharging
sites, arrhythmias as primary admitting diagnosis, and presence of COPD or cellulitis in the first 3 admitting diagnoses
(Table 2). Readmission within 30 days during the intervention period was one-third as likely as during the baseline
period (odds ratio [OR], 0.34; P = .003). Patients with arrhythmias (OR, 2.96; P = .04) as the primary diagnosis, or
cellulitis among the first 3 admitting diagnoses (OR, 3.27;
P = .03), were 3 times more likely to be readmitted within
30-day period, compared with patients without such conditions. Neither patients’ discharge site nor primary insurance was a significant predictor for 30-day readmission.
Similar results were found in predicting the 60-day readmission rate. Readmission within 60 days during the intervention period was less than half as likely as during the
baseline period (OR, 0.42; P <.01). Patients with arrhythmias
as the primary diagnosis (OR, 2.93; P = .03) and patients with
cellulitis among the first 3 admitting diagnoses (OR = 2.68;
P = .03) were 3 times more likely to be readmitted within
a 60-day period. Neither patients’ discharge site nor pri-
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n Figure. Comparing Readmission Rates Between the Intervention (April 1, 2012-March 31, 2013) and Baseline
Periods (January 1, 2010-December 31, 2010)
40%

Percentage of Patients Readmitted

Intervention period

Baseline period

30%

28.1%

20%

17.7%

16.0%

12.5%
10%

8.2%
4.8%

0%

30-day

60-day

1-year

Readmissions

mary insurance was a significant predictor for 60-day
readmission.
Readmission within a year was also significantly reduced by the intervention. During the intervention period, the 1-year readmission rate was only half of that during
the baseline period (OR, 0.48; P <.001). Arrhythmias as
the primary diagnosis and cellulitis among the first 3 admitting diagnoses were no longer significant predictors;
however, COPD among the first 3 admitting diagnoses
emerged as a significant predictor of readmission within
a year (OR, 3.20; P <.01). Patients with COPD among the
first 3 admitting diagnoses were 3 times more likely to be
readmitted than patients without this condition.
Among the 58 patients referred to KCTI, 31 completed
the Patient Activation Assessment (PAA), 48 completed
the Overall Quality of Care Transition Score, and 16 completed the CTI 30-day follow-up survey. The PAA found
that the KCTI program succeeded in improving patients’
medication management ability, healthcare follow-up,
and the use of PHR. The overall quality of care transition
was high, with mean scores of 3.4 to 3.5 out of a possible 4.
The CTI 30-day follow-up survey revealed that the majority of the patients improved in their understanding and
skills in medication management and in recognizing signs
of worsening health conditions.
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DISCUSSION
A recent systematic review found that published studies of transitional care interventions do not often include,
in their randomized controlled trials, the older patients at
highest risk of rehospitalization.23 A Web-based survey to
examine hospitals’ use of specific practices to reduce readmissions reported that fewer than half of hospitals had partnered with community physicians, and fewer than a quarter
had partnered with local hospitals to manage patients at
high risk for readmission.24 Those might be among the reasons why some interventions worked, but others did not.
This study identified multiple diagnoses as risk factors
of readmission at baseline to be targeted for the intervention—a unique approach compared with most studies in which a single diagnostic group was identified and
targeted.5,9,12 Patient education and empowerment were
other signature components of the KCTI program. KCTI
referred patients to an array of home- and communitybased programs that might further assist patients’ care
at home. Such practices are in accordance with the literature, which advocates for integrated, coordinated, or
guided care to address transitional care in older adults.25,26
This study was able to reduce readmission rates in a
facility with a relatively low rate of readmissions to start
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(eg, a 12.5% 30-day readmission rate
n Table 2. Results of the Logistic Regression Analysis Predicting 30-Day
at baseline, compared with an averReadmission Rate, Controlling for Selected Patient Characteristics
age of 20% in the literature).1-3 Several
Variable
B
SE
P
OR
95% CI
mechanisms might explain the success
Time (intervention period)
–0.52
0.17
<.01
0.36
0.18-0.70
of the KCTI program and the susPrimary insurance
tained effect of a 30-day intervention
HMSA
–0.74
0.56
.19
0.41
0.09-1.92
at 60 days and 1 year. First, re-referrals
Medicare
0.17
0.28
.54
1.02
0.49-2.90
of patients readmitted within 30 days
0.41
0.30
.17
1.25
0.44-3.52
Othera
back to the KCTI program might have
Discharge sites
prevented potential 60-day or 1-year
ICF or SNF
0.15
0.24
.52
1.41
0.74-2.68
readmissions. Secondly, a historically
Other
0.04
0.34
.92
1.25
0.44-3.52
strong working relationship between
Arrhythmias
1.09
0.55
.047
2.96
1.02-8.65
KAEA and the hospital helped to seAny COPD
–0.03
0.77
.97
0.98
0.22-4.38
cure the executive leadership support
Any cellulitis
1.19
0.55
.03
3.27
1.12-9.59
and front-line staff buy-in to impleB indicates regression coefficient; COPD, chronic obstructive pulmonary disease; HMSA, Hawaii
ment the intervention. Finally, as
Medical Service Association; ICF, intermediate care facility; OR, odds ratio; SE, standard error;
Kauai’s area agency on aging and the
SNF, skilled nursing facility.
a
Other types of insurance included Medicare Advantage plans, such as AlohaCare
county’s designated aging and disabilAdvantage, Ohana/ Wellcare Medicare Advantage Plan, etc.
ity resource center—the 1-stop-shop
for long-term care information and
resources—KAEA can assess, counsel, and link individu- the intervention remained true even after controlling for
als to other community services that will continue to help patient’s primary health insurance in the logistic regreskeep the patient safe and healthy at home. KAEA serves as sion. Patient’s primary insurance was not found to be a
a safety net for the frail, vulnerable elders who now have significant predictor for hospital readmission.
a vital community resource that they can turn to for additional services and information as their needs change.

CONCLUSIONS

Limitations
One study limitation is that there was no randomization at the patient level, and subsequently, there was no
equivalent comparison or control group for the study,
which is a threat to internal validity. This was mitigated, however, by the evaluation of patient characteristics
between baseline and intervention period. The findings
revealed that patient characteristics remained the same
among most of the identified risk factors, such as percent of patients discharged to a location other than their
homes and percent of patients with certain admitting diagnoses (eg, cellulitis, COPD, arrhythmias). The only difference identified was the distribution of various types of
health insurance among the hospital patient population,
with a slightly higher percentage of Medicare patients
(40.9%), but a slightly lower percentage of HMSA/65C
Plus patients (23.4%) during the intervention period compared with baseline (ie, 34.7% for Medicare and 34.7%
for HMSA/65C Plus patients, respectively). Nevertheless, this fact actually reflected the strength of the study
because more patients with fee-for-serve Medicare during
the intervention would conceivably bias the findings toward the null hypothesis. In addition, the effectiveness of
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Overall, this study demonstrates that a patient-centered intervention designed to address readmission rates
can be successfully implemented in a small acute hospital
setting and can indeed reduce readmissions. The KCTI
interventions that were successfully provided to patients
with identified risk factors—educating and empowering
patients with better skills in managing their own health,
and referring patients to home- and community-based
programs that might assist their care at home—are worthy of further investigation and replication.
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