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Abstract

Recurrent hospitalizations are responsible for considerable health care spending, although prior studies have
shown that a substantial proportion of readmissions are preventable through effective discharge planning and
patient follow-up after the initial hospital visit. This retrospective cohort study was undertaken to determine
whether telephonic outreach to ensure patient understanding of and adherence to discharge orders following a
hospitalization is effective at reducing hospital readmissions within 30 days after discharge. Claims data were
analyzed from 30,272 members of a commercial health plan who were discharged from a hospital in 2008 to
determine the impact of telephonic intervention on the reduction of 30-day readmissions. Members who
received a telephone call within 14 days of discharge and were not readmitted prior to that call comprised the
intervention group; all other members formed the comparison group. Multiple logistic regression was used
to determine the impact of the intervention on 30-day readmissions, after adjusting for covariates. Results
demonstrated that older age, male sex, and increased initial hospitalization length of stay were associated with
an increased likelihood of readmission (P < 0.001). Receipt of a discharge call was associated with reduced rates
of readmission; intervention group members were 23.1% less likely than the comparison group to be readmitted
within 30 days of hospital discharge (P ¼ 0.043). These findings indicate that timely discharge follow-up by
telephone to supplement standard care is effective at reducing near-term hospital readmissions and, thus,
provides a means of reducing costs for health plans and their members. (Population Health Management
2011;14:27–32)

communication with the patient and among the patient’s
doctors at the time of discharge, and a failure of physicians to
follow up after a discharge,6,7 as evidenced by the fact that
over half of patients who were rehospitalized within 30 days
did not visit a physician’s office between the 2 admissions.5
Although substandard quality of care during an initial hospitalization is often raised as a reason for repeated admissions, research is inconclusive about the relative risk
contributed by this factor versus inadequate follow-up.3
Although there are no precise criteria to determine which
readmissions are categorized as preventable,8 the promising
results of primary care initiatives to reduce readmissions are
indicative of the fact that (1) many readmissions can, in fact,
be avoided, and (2) focused interventions with this aim can
be successful. For example, a review of results from randomized trials found that patient assessments, education,
and improved postdischarge care could reduce readmission
rates by 12%–75%.3 However, hospitals and clinics are
challenged to meet growing demands with limited
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eadmission to the hospital within a short period
following hospital discharge is a common and costly
phenomenon, particularly within the chronically ill population.1,2 Most of these readmissions are the result of chronic
disease progression in combination with inadequate postdischarge care, which is a primary factor associated with
preventable readmissions.3 New or improved routes for following up with patients after they are discharged are clearly
needed, based on the recent finding that 22% of patients
admitted to general medicine services either die, are readmitted, or visit an emergency room within 30 days of discharge.4 Similarly, a study of nearly 12 million Medicare
beneficiaries who were discharged from a hospital found that
approximately one fifth were readmitted within 30 days, and
that only 10% of these readmissions were planned.5
The high readmission rates experienced in the American
health care system are generally attributed to inadequate
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resources,9,10 indicating a need for ancillary providers of
such services.
The financial consequences of preventable readmissions
are staggering. In 2004, Medicare expenditures for unplanned readmissions were $17.4 billion.5 On an individual
basis, the 6-month costs of preventable readmissions averaged $10,870 for each readmitted patient across 4 states in
1999.11 The Medicare Payment Advisory Commission has
alerted Congress of the magnitude of this problem and made
recommendations for policy that would encourage hospitals
to adopt measures to reduce readmissions, recognizing that
other providers can be instrumental in achieving the desired
outcome.12
With the aim of reducing hospital readmissions, we
delivered a specialized telephonic intervention to health plan
members who were discharged from the hospital. The discharge calls, delivered by trained nurses, provided education
and support for appropriate follow-up steps. In this study,
we first examined the variables associated with hospital
readmission to elucidate patient characteristics that indicate
the greatest need of postdischarge support. We then evaluated whether patients who received a call within 14 days of
discharge had reduced 30-day hospital readmission rates in
comparison to discharged patients who did not receive the
intervention. The results of this study indicate that telephonic discharge follow-up offers an effective method to
reduce the burden associated with preventable readmissions.
Methods
Eligibility criteria
Participants in this study included all 30,272 members
from a large commercial health plan with Medicare Advantage who were enrolled in a chronic disease management
program and who had a hospital admission for any reason
during calendar year 2008. Eligibility for a disease management program required a diagnosis of asthma, coronary artery disease, chronic kidney disease, chronic obstructive
pulmonary disease, depression, diabetes, end-stage renal
disease, heart failure, or one of 11 other chronic conditions
that frequently present as comorbid conditions and are often
associated with increased utilization. Program enrollment
was automatic for eligible members unless the individual
elected to opt out of the program. Member inclusion in this
study was irrespective of the type of disease management
program in which they were enrolled, the primary diagnosis
during initial hospitalization, or the location to which
members were discharged. All analyses were retrospective in
nature; thus, the treatment of participants was not altered in
any way for the purposes of this study.
Intervention
The Hospital Discharge Campaign (HDC) was a focused
intervention aimed at reducing preventable hospital readmissions and delivered within chronic disease management
programs. Program members were entered into the HDC
upon the health plan notifying the program provider of a
discharge following an inpatient hospital stay. Members
were then eligible to receive a telephone call from a speciallytrained registered nurse to verify that the member, or the
member’s caregiver, received discharge instructions, did not
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receive duplicate or contraindicated prescriptions for medications, and understood the proper steps to take, such as
follow-up physician visits, to avoid additional acute events
or exacerbations.
Assessment of outcomes
The first occurrence of a hospital admission for each
member within the 2008 calendar year was considered the
initial hospital admission for that member. A subsequent
hospital admission for any reason that occurred within 30
days of the initial hospital discharge was considered a 30-day
readmission. Hospital admissions and/or readmissions that
occurred more than 30 days after the initial hospital discharge were not included in this study.
Classification of members
Members who received discharge calls within 14 days of
their initial hospital discharge were classified as having
received the intervention. The 14-day requirement was
imposed because the first 2–3 weeks after discharge are
considered the critical window for prevention of readmissions.13 The exceptions were members who were readmitted prior to receiving a discharge call; these members,
who comprised only 0.5% of the total study population,
were assigned to the comparison group because a discharge
call must precede a readmission to have the opportunity to
prevent that readmission. Members who did not receive a
discharge call within 30 days of initial hospital discharge
and those members who received discharge calls between
days 15 and 30 following their initial hospital discharge
were also assigned to the comparison group. The intervention group (N ¼ 6773) and the comparison group
(N ¼ 23,499) were further classified by readmission status in
the 30-days after discharge. The method of classification
and the number of participants within each subgroup are
illustrated in Figure 1.
Statistical methods
Fisher’s exact test was used to assess the association between sex and whether or not members were readmitted to
the hospital within 30 days of discharge. The Cochran–Armitage test was used to test for trends in the proportions of
members with 30-day readmissions across levels of all ordinal covariates. Multiple logistic regression was used to
determine the impact of hospital discharge calls on preventing 30-day readmissions after controlling for covariates
including sex, age, length of stay (LOS) during the initial
hospitalization, and a variable coined the ‘‘readmission
window,’’ which represented the varying window of opportunity members had to be readmitted to the hospital
based on whether or not, and when, they received a discharge call (Fig. 2). LOS during the initial hospitalization was
used as a proxy for disease severity because clinical risk is
associated with the number of days spent in the hospital.14
The readmission window was 30 days for all members of the
comparison group; however, because the length of the
readmission window for members in the intervention group
varied between 16 and 29 days based on when discharge
calls were received, it was necessary to adjust for this disparity to ensure equal comparison of the two groups. All
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FIG. 1. Classification of study
population into intervention and
comparison groups. Shading indicates the final classification of a
population subgroup; all percentages are in relation to the total
population.

statistical analyses were conducted using SAS Release 9.1.3
(SAS Institute Inc., Cary, NC).
Results
An analysis of the specific impact of covariates across the
entire eligible population (N ¼ 30,272) on the likelihood of
readmission found that 30-day readmissions were positively
associated with older age at the time of initial hospitalization, male sex, and longer initial hospitalization LOS
(P < 0.001 for all covariates; Table 1). Among all members
who were readmitted during the 30-day window (N ¼ 2724),
the median time to readmission was 11 days. The readmission rate was highest on days 2 and 3 after discharge and
declined gradually from day 4 onward. Overall, nearly a
third of readmissions in the population occurred within 7
days, and over half occurred within 14 days of discharge
(Fig. 3A).

FIG. 2. Illustration of readmission
window variable.

Evaluation of calls by day in the intervention group
(N ¼ 6773) found that discharge calls were received as early
as 1 day following the initial hospital discharge, while the
median time to discharge call was 7 days. The distribution of
intervention group participants by day of call is shown in
Figure 3B.
Results of a multiple logistic regression analysis with adjustment for age, sex, initial hospitalization LOS, and readmission window indicated that members who do not receive
a call within 14 days after discharge are 1.3 times more likely
to be readmitted to the hospital within 30 days of discharge
than those who do receive calls (P ¼ 0.043, Table 2). This
odds ratio is consistent with the intervention group being
23.1% less likely to be readmitted than the comparison
group. The interaction between age and initial hospitalization LOS was also examined in conjunction with the other
covariates in the model, but was found to have no effect
on the relationship between discharge calls and 30-day
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Table 1. Association between Member
and Hospitalization Characteristics
and 30-Day Readmissions

Variable
Age at
hospitalization
(in years)

Sex
Initial
hospitalization
length of stay
(in days)

Percent
Total
Readmitted
Category
N
Within 30 Days P value
<18

831

5.4%

18–34
35–49
50–64
65þ
Female
Male
1

3059
6295
12,622
7465
16,236
14,036
6967

6.6%
7.9%
9.0%
11.3%
8.0%
10.1%
6.7%

6911
5954
3868
6572

6.9%
8.0%
8.5%
14.8%

2
3
4
5þ

<0.001*

<0.001**
<0.001*

*P values determined using the Cochran–Armitage test for trend.
**P value determined using Fisher’s exact test.

readmissions (data not shown). Thus, results from the more
parsimonious model containing only main effects are reported here.
Discussion
The unsustainable growth in health care expenditures attributed to chronic disease highlights the need for programs
that can reduce unnecessary spending.15 Programs that can
achieve this goal while also improving health and quality of
life are clearly of greatest consequence. Hospital readmissions are an obvious focus for such programs due to the
great expense they generate,8 although a significant proportion of these could be prevented through improved care
and follow-up postdischarge. Public recognition of this fact
by Congress highlighted the need for additional research on
the effectiveness of initiatives aimed at reducing readmission
rates.6,8,12

Although a link has been established between substandard care during the index hospitalization and the likelihood
of readmission, this is only 1 aspect of the problem.3 Research indicates that there is a direct correlation between a
lack of effective discharge planning—including education,
communication with the patient and family, and support
after discharge—and a greater likelihood of readmission.16
This problem is further exacerbated by increasing prevalence
and severity of chronic disease,17 which is the greatest indicator of readmission.13 For these two reasons, a hospital
discharge call campaign was developed specifically for
individuals with chronic conditions.
Among all members of the health plan in this study who
were hospitalized in 2008, the data clearly show that male
sex, older age, and greater initial LOS are associated with an
increased likelihood of readmission. The fact that increased
initial LOS is a highly significant predictor is interesting
because there is evidence to suggest that premature discharge is often responsible for readmissions.18 However, a
longer stay is also indicative of greater severity of the event
that precipitated the initial hospitalization,19 and logically,
complex cases are more likely to trigger readmissions in the
absence of proper follow-up care. This finding demonstrates
that these factors may be taken into consideration when
identifying individuals in greatest need of postdischarge
follow-up.
The hospital discharge intervention described here was
developed with the combined purpose of improving quality
of care, promoting health, and reducing costs by helping
individuals with chronic disease adhere to their physicians’
care plans, obtain appropriate standard care, and engage in
self-management of their condition to reduce the likelihood
of readmissions. Our analysis of the intervention demonstrates that it was successful in this objective, as evidenced
by the reduction in readmissions among intervention group
members. The reduction in readmissions was significant
even after statistical adjustment for factors that were identified as increasing the likelihood of readmission.
To estimate the financial impact of this program, the
average cost of a preventable readmission was applied to
the readmissions that were avoided by the intervention
group. This analysis suggests that discharge calls to members included in this study resulted in savings of approximately $1.4 million (Table 3). Furthermore, this value is
likely an underestimate for calendar year 2008 because any

FIG. 3. Distribution of readmission and discharge calls
with respect to day of discharge. (A) the distribution
of readmissions by time frame
after discharge among the
total population; (B) the distribution of calls by day after
discharge for intervention
group members.
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Table 2. Logistic Regression Results for the Effect
of Not Receiving a Call within 14 Days
of Discharge on 30-day Readmissions
OR
95% Wald
Point Confidence
P
Estimate
Limits
value
Age at hospitalization
Sex
Initial hospitalization
length of stay
Readmission window
Not called

1.193
1.279
1.246

1.144
1.180
1.212

1.244 <0.001
1.385 <0.001
1.280 <0.001

1.048
1.259

1.020
1.007

1.077 <0.001
1.573
0.043*

*P value determined from multiple logistic regression modeling
with adjustment for age, sex, initial hospitalization length of stay,
and readmission window.

subsequent hospital admissions and/or readmissions
that occurred more than 30 days after the initial hospital
discharge were not included in this study, although the
program may have created a positive impact on these admissions as well.
A primary challenge for any telephonic program is contacting the entire target population. In the case of this
program, connectivity is impacted by the location to which
a member is discharged. For example, if patients enter a
rehabilitation facility or stay with a family member after
leaving the hospital, it is not possible to reach them using
their home phone number. Furthermore, wrong phone
numbers and delayed notification of hospital discharges
from the health plan impedes the successful and timely
delivery of calls to all discharged members. Because nearly
a third of readmissions occur within a week of discharge,
the ability to reach a discharged patient quickly is paramount to the overall success of the telephonic intervention.
Despite these challenges, the telephonic model employed
here produced significant reductions in readmissions.
However, there is still opportunity to enhance the impact of
programs such as this one with more thorough and efficient
data exchange.

Table 3. Estimated Cost Savings as a Result
of the Hospital Discharge Call Campaign
Number of called members
who were readmitted
Multiplied by the odds of
readmission if not called
Estimated number of
readmissions if not called
Minus the actual number of
readmissions in intervention group
Estimated increase in
readmissions if not called
Multiplied by the estimated
cost per preventable readmission in 2008*
Estimated savings in study population
as a result of discharge call campaign

420
1.26
529
420
109
$12,824
$1,397,840

*The cost per preventable readmission was based on work by
Friedman and Basu and was adjusted to reflect nationwide trends
and for inflation.11,24
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There are a few limitations to this study that should be
taken into consideration. First, it was not possible to determine conclusively that the impact on readmissions was
solely the result of this call campaign without contribution
by other efforts at reducing readmissions that may have
differed between the intervention and comparison groups.
For example, these members may have received phone calls
or other outreach outside the scope of this study as a routine part of the disease management programs in which
they were enrolled. Also, prospective studies are generally
considered to be optimal because they often provide a
greater balance between groups being compared with respect to variables known and unknown, to be related to the
outcome of interest. We were only able to adjust for factors
known to be associated with the likelihood of readmission,
however, due to the retrospective nature of this study.
Finally, because there was no direct method of controlling
for the severity of disease, LOS was used as a proxy in
the statistical model because this variable correlates with
clinical risk.14
Although there are numerous studies of primary care
initiatives that have demonstrated a reduction in readmissions, these have relied on the extended capacity of
hospitals and clinics to reach out to patients following discharge.20–23 The results presented here demonstrate that
telephonic counseling delivered shortly after hospital discharge can successfully reduce readmissions as well. Because
telephonic-based approaches can be efficiently scaled and
delivered, they offer a worthy option to mitigate the morbidity and cost associated with hospital readmissions. The
importance of timing as a consideration in this intervention
reveals an opportunity to improve the impact of programs
such as this one, as well as a direction for future research.
In conclusion, this study reveals the potential impact that
focused telephonic follow-up subsequent to an initial hospital discharge can have on reducing preventable hospital
readmissions, thereby minimizing the considerable costs
associated with those readmissions.
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