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H

ospital readmission is a major issue in
the U.S. healthcare system because of
an association with inadequate quality
care, patient safety, and increased costs
(MedPAC, 2007). In the United States,
from 2007–2011, the 30-day, all-cause hospital readmission rate among Medicare beneficiaries remained
stable at 19%, with a downward trend noted in 2012
(Gerhardt et al., 2013). The costs of 30-day hospital
readmissions were estimated to be $17.4 billion (Jencks, Williams, & Coleman, 2009). Although not all
hospital readmissions are unplanned, many result
from a fragmented health delivery system in which
patients receive care by multiple providers in a variety
of healthcare settings, which can lead to low-quality
care (Pham, Schrag, O’Malley, Wu, & Bach, 2007). Numerous reports have reviewed factors associated with
unplanned hospital readmissions in the general population and in patients with cardiovascular disease
(Amarasingham et al., 2010; Desai, Stauffer, Feringa,
& Schreiner, 2009; Jencks et al., 2009; Kansagara et al.,
2011; Kind, Smith, Frytak, & Finch, 2007; Lichtman
et al., 2010; Ross et al., 2008), but little research has
focused on this issue with patients with cancer.
Patients with cancer experience a variety of medical, psychosocial, and comorbid conditions that may
require hospitalization. The Healthcare Cost and Utilization Project (HCUP) reported 4.7 million hospitalizations related to adult cancers in the United States in
2009; of these, 1.2 million identified cancer as the main
diagnosis (Price, Stranges, & Elixhauser, 2012). The total
cost associated with hospitalizations among adults in
2009 was $20.1 billion, accounting for 6% of hospital
costs in adults (Price et al., 2012). Studies of hospital
readmission for patients with cancer have focused
mostly on patients who have had surgery, particularly
for colon, thyroid, and gynecologic cancers (Greenblatt
et al., 2010; Henretta, Scalici, Engelhard, & Duska, 2011;
Tuggle, Park, Roman, Udelsman, & Sosa, 2010); and not
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Purpose/Objectives: To identify risk factors associated
with 30-day unplanned hospital readmissions in adults
with cancer.
Design: Case-control study.
Setting: A teaching hospital in an urban center in the MidAtlantic region of the United States.
Sample: 302 adults with solid tumors: 87 readmitted
within 30 days (cases) and 215 not readmitted (controls).
Methods: The Conceptual Model of Re-Hospitalization
was used as a theoretic framework. Univariate logistic regression and multivariate logistic regression were conducted
to identify risk factors for hospital readmission.
Main Research Variables: Risk factors included patient,
clinical, hospitalization, and discharge-planning characteristics.
Findings: From November 2011 to November 2012, 29%
of patients were readmitted within 30 days after discharge,
and a higher percentage of those readmissions occurred
within the first week of discharge. Several predictors for
hospital readmission were identified in the univariate
logistic analysis, but the most relevant in the final multivariate logistic model were moderate to high risk for falls and
advanced stage disease (metastatic).
Conclusions: Hospital readmission is an indicator of quality care. Learning about risk factors allows opportunities to
prevent hospital readmission by identifying those at high
risk and implementing optimal discharge-planning systems
and early referrals to palliative care.
Implications for Nursing: Oncology nurses are best
positioned to develop strategic plans aimed at improving
discharge planning and transitions of care that will decrease
unplanned hospital readmissions.
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much on patients admitted to medical oncology units
(Weaver et al., 2006). Those studies reported mostly
on clinical and sociodemographic factors but did not
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deterioration; hospitalization (e.g., length of
stay, palliative care consultation); discharge
process; outpatient care;
and characteristics of the
Severity illness
Clinical deterioration
Hospitalization
Discharge process
primary care provider
(PCP) and consultant
(e.g., physician specialOutpatient
PCP and PCP
ist). This model attempts
care
consultant
to understand the factors
characteristics
associated with rehospitalizations; in particuFigure 1. Conceptual Model of Re-Hospitalization
lar, it aims to understand
Note. From “Re-engineering the Hospital Discharge: An Example of Multifaceted Process Evaluation” (p.
those factors related to
381), by D. Anthony, V.K. Chetty, A. Kartha, K. McKenna, M.R. Depaoli, and B. Jack in K. Henriksen, J.B.
the hospitalization and
Battles, E.S. Marks, and D.I. Lewin (Eds.), Advances in Patient Safety: From Research to Implementation.
the discharge process.
Vol. 2. Concepts and Methodology, 2005, Rockville, MD: Agency for Healthcare Research and Quality.
Copyright 2005 by Agency for Healthcare Research and Quality. Reprinted with permission.
For the purpose of the
current study, patient
characteristics, clinical
characteristics, hospitalization, and discharge planning
include other items associated with hospital readmiswere used (see Figure 2).
sions, such as hospital factors and discharge processes.
To fill this gap, the current study identified risk factors
associated with 30-day unplanned hospital readmisMethods
sions in patients with an emphasis on characteristics of
This hospital-based, case-control study was conductthe hospitalization and discharge process.
ed at Pennsylvania Hospital, a 520-bed acute care teaching hospital in Philadelphia. After institutional review
Theoretical Framework
board approval from the University of Pennsylvania
was granted, data were obtained from the administraThe current study used the Conceptual Model of Retive databases and the electronic medical record.
Hospitalization (Anthony et al., 2005) (see Figure 1).
The study used a convenience, nonprobability sample
This conceptual model, based on the quality framework
of adult patients with solid tumors who were aged 18
proposed by Donabedian (1988), encompasses various
years or older and discharged from the medical oncolcomponents related to high rates of rehospitalization:
ogy unit from November 1, 2011, through November
patient characteristics, including fixed factors (e.g., age,
30, 2012 (see Figure 3). Excluded were individuals with
gender) and modifiable factors (e.g., drug or alcohol
liquid tumors (leukemia, lymphoma, and multiple myuse, medication adherence); hospital characteristics
eloma) and those with a discharge status of deceased
(e.g., services, clinicians); severity of illness; clinical
Hospital
characteristics

Patient characteristics
• Fixed
• Modified

Hospital Readmission in Medical Oncology

Patient characteristics
• Demographics
• Payor
• Learning barriers
• Living arrangements
• Functional status
• Fall risk

Clinical characteristics
• Comorbidities
• Cancer type
• Cancer stage
• Pain—presence
• Number of devices
• Number of medications

Hospitalization
• Length of stay
• Palliative care consult
• Goals of care
• Advanced directive

Discharge planning
• Follow-up appointment
• Discharge disposition
• Social work evaluation

Figure 2. Adapted Conceptual Model of Re-Hospitalization
Note. From “Re-engineering the Hospital Discharge: An Example of Multifaceted Process Evaluation” (p. 381), by D. Anthony, V.K. Chetty,
A. Kartha, K. McKenna, M.R. Depaoli, and B. Jack in K. Henriksen, J.B. Battles, E.S. Marks, and D.I. Lewin (Eds.), Advances in Patient
Safety: From Research to Implementation. Vol. 2. Concepts and Methodology, 2005, Rockville, MD: Agency for Healthcare Research and
Quality. Copyright 2005 by Agency for Healthcare Research and Quality. Adapted with permission.
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Institutional review board approval

Hospital database

All discharges—Medical Oncology Service, November
2011 to November 2012 (excludes discharged “against
medical advice,” deceased, or having liquid tumors)

Data collection

Controls
• Discharged
• No readmission
within 30 days
• Survived 60 days

Cases
• Discharged
• Unplanned
hospital
readmission

Pilot (five
cases)

Data
analysis

Figure 3. Data Selection and Collection Diagram

or who had left against medical advice. Cases included
adults with solid tumors who were readmitted within
30 days of discharge. Controls included those adults
who were not readmitted within 30 days and survived
60 days after discharge.
Data were collected electronically and manually in
a web-based data collection tool. This tool was developed by the authors to ensure consistency in the data
collection process. Reliability and validity tests were
not considered necessary because the number of people
conducting the data collection was limited to only two
trained researchers. Instead, the tool was piloted with
five medical records to determine the efficiency of the
instrument and verify accessibility to the data. The tool
included a total of 24 predictors grouped into four categories: patient characteristics, clinical characteristics,
hospitalization, and the discharge process. Patient characteristics comprised demographics (i.e., age, gender,
race, marital status, language, and education level),
payer, learning barriers (e.g., cognitive limitations,
communication limitations, comprehension, hearing
problems, language, learning disability, literacy, physical limitations, touch or tactile deficit, visual problems),
living arrangements, fall risk, and functional status.
Clinical characteristics included cancer type, cancer
stage, presence of pain, number of devices (total at the
time of discharge), number of medications, and comorbidities. The comorbidities were measured using the
Charlson Comorbidity Index (Charlson, Pompei, Ales,
& MacKenzie, 1987) with scores of 0 (no comorbidities), 1 (one to two comorbidities), or 2 (three and more
comorbidities). Hospitalization characteristics included
length of stay (LOS), palliative care consultation during
Oncology Nursing Forum • Vol. 42, No. 3, May 2015

index admission and readmission, goals-of-care discussion during index admission and readmission, and
documented advance directives during index admission and readmission. Discharge planning referred to
the discharge process, including social work assessment
at index admission, scheduled follow-up appointment
with medical provider, and discharge disposition to
homecare services or other post-acute care facilities.
Data from the electronic medical records were coded
and entered into a single database.
Data analyses included descriptive statistics, univariate and multivariate logistic regression, and some
secondary additional specific cross-tabulations and
analyses. Statistic significance was defined as p ≤ 0.05.
All statistical analyses were conducted using SAS ®,
version 9.3.
The analysis followed the pattern for a typical epidemiologic case-control study. The controls were not
specifically matched to specific cases on background
factors. Instead, all of the available controls were used.
First, the cases and controls were profiled on the predictor variables, such as demographics and risk factors.
Chi-square and t tests, unadjusted for multiple testing,
were used to test for significant differences. Second,
univariate regression was conducted with a comparison
of the two groups, cases (readmitted) and controls (not
readmitted), on the 24 potential predictors. Third, a

Total discharges from Medical Oncology Service (n = 1,316)

Solid tumor discharges (n = 760)

Complete
chart review

Unique patients: solid tumor
discharges (n = 394)

14 charts removed (n = 380)

Patients readmitted
(Cases) (n = 87)

Patients not readmitted
(n = 293)

78 excluded (died within
60 days of discharge)

Total sample
(N = 302)

Patients not readmitted
(Controls) (n = 215)

Figure 4. Total Sample, Including Cases
and Controls
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multivariate model was created using the univariate results for guidance. The initial model used all predictors
with an univariate significance of 0.1 or lower. Once
the preliminary model was run, it was inspected for
the presence of highly correlated (co-linear) variables
and nonsignificant predictors. A number of alternative
models were then chosen to find a model containing
the predictors with the highest odds ratios.
Table 1. Demographic Characteristics for Patients
in the Cases and Controls Groups (N = 302)
Cases
(n = 87)
Characteristic
Age (years)a
Younger than 50
50–69
70 or older
Gender
Male
Female
Race
Caucasian
African American
Other
Marital status
Married
Other
No response
Education level
High school or less
Some college or more
No response
Living arrangement
Alone
Other
Learning Barriers Index
No
Yes
No response
Ambulatory function
Independent
Needs assistance
No response
Transfer function
Independent
Needs assistance
No response
Eating function
Independent
Needs assistance
No response
Fall risk
Low
Moderate to high
Insurance
No private
Private
No response

Controls
(n = 215)

n

%

n

%

p

13
46
28

15
53
32

56
106
53

26
49
25

41
46

47
53

99
116

46
54

52
29
6

60
33
7

127
75
13

59
35
6

47
40
–

54
46
–

98
115
2

46
53
1

0.21

38
30
19

43
34
22

82
84
49

38
39
23

0.37

13
74

15
85

34
181

16
84

0.83

72
11
4

82
13
5

184
24
7

86
11
3

0.68

54
32
1

62
37
1

151
59
5

70
27
2

0.12

57
29
1

66
33
1

159
51
5

74
24
2

0.09

73
13
1

84
15
1

200
12
3

93
6
1

0.007

39
48

45
55

133
82

62
38

0.007

32
53
2

37
61
2

58
157
–

27
73
–

0.07

0.03
0.09

0.86
0.94

Mean age of the cases group was 62.6 years (SD = 13.4), and
the mean age of the controls group was 58.6 years (SD = 15.6).
Note. Because of rounding, percentages may not total 100.
a
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Results
From November 2011 to November 2012, a total of
1,316 patients discharged from the medical oncology
service at the teaching hospital occurred. Of those, 394
unique patients with a total of 760 discharges had a
coded principal or secondary diagnosis of malignant
solid tumor. A complete review of the 394 patients was
performed, and 14 were removed from the sample for
being unavailable or not having a solid tumor diagnosis. Of the remaining 380 patients, 87 were readmitted
within 30 days (cases group). Of the 293 patients who
were not readmitted, 78 were excluded because they
died within 60 days after discharge, resulting in a total
of 215 patients in the controls group (see Figure 4).

Analysis of Readmissions
Descriptive analysis: Of the 87 patients who experienced hospital readmission within 30 days after
discharge, the mean time to readmission was 13.9 days
(SD = 8.78). Most readmissions occurred during the first
week of discharge (n = 26). Among those readmitted,
the most common reasons for readmission were gastrointestinal symptoms (n = 21), pulmonary symptoms
(n = 16), and fever or pancytopenia (n = 13); the most
common cancer diagnosis was sarcoma (n = 25), followed by gastrointestinal (n = 17) and lung (n = 16).
Most patients readmitted had metastatic disease (n = 54).
Profile cases and controls: The characteristics of
patients in the cases and controls groups is outlined in
Tables 1 and 2. No significant differences were noted
in gender, race, marital status, level of education, living arrangements, and learning barriers. The cases
—
group was older ( X = 62.6 years) than the controls
—
group (X = 58.6 years) (p = 0.03). A higher percentage
of patients in the cases group needed assistance with
walking (ambulatory function), moving from one place
to another (transfer function), and feeding self (eating
function) than those in the controls group, particularly
with eating function (cases, 15%; controls, 6%; p < 0.01).
Likewise, patients in the cases group were more likely
to have a moderate to high risk for falling (55%) than
the controls group (38%) (p = 0.007).
Clinical characteristics for cases and controls differed
in that cases were more likely to have metastatic cancer
(62%), a higher Charlson weighted index score (32%),
and a higher documented pain (72%) during the index
admission than controls. The number of devices (e.g.,
tracheostomy, colostomy, feeding tube, peripherally
inserted central catheter) at the time of discharge was
higher in the cases (24%) than the controls (17%). No
significant differences were noted between the two
groups in regard to number of medications at the time
—
—
of discharge (X = 7.96 medications for cases; X = 7.6
medications for controls) or reasons for admission at
Vol. 42, No. 3, May 2015 • Oncology Nursing Forum

the index admission (gastrointestinal and pulmonary symptoms).
Hospitalization characteristics for cases and
controls reported that the mean LOS for cases
and controls was similar (6.34 days and 5.4 days,
respectively). However, the percentage of patients
with LOS of six days or more was higher in the
cases (44%) than in the controls (30%) (p = 0.03).
The majority of patients in both groups did not
have palliative care consultation and goals-ofcare discussions at the index admission; however,
the cases had a slightly higher percentage of palliative care consultations (17%) than the controls
(14%) but a lower percentage of goals-of-care
discussions (5%) than the controls (7%).
Discharge-planning characteristics for cases
and controls reported that patients in the cases
group were more likely than the controls group
to be discharged with either basic home care (36%
versus 26%), palliative care or hospice (7% versus 3%), or to other institutions (13% versus 9%)
(p = 0.03). No significant difference was noted
between the cases and controls group in regard
to social work evaluation and follow-up appointment with an oncologist or other physician at the
time of discharge.
Univariate and multivariate logistic regression: The univariate analysis revealed that patients were more likely to be readmitted if the
patient was aged 70 years or older (odds ratio
[OR] = 2.28, 95% confidence interval [CI] [1.07,
4.85]), needed assistance with eating function
(OR = 2.97, 95% CI [1.29, 6.8]), had a moderate to
high risk for falls (OR = 1.99, 95% CI [1.2, 3.3]), and
had advanced disease (OR = 1.81, 95% CI [0.92,
3.58]). In addition, if LOS during index admission
was six days or more (OR = 2.33, 95% CI [1.18,
4.61]), or the patient had been discharged to home
care (OR = 1.93, 95% CI [1.09, 3.41]), palliative care,
or hospice (OR = 3.43, 95% CI [1.04, 11.24]), risk of
readmission was higher (see Table 3).
The final multivariate logistic model indicated that fall risk (OR = 1.79, 95% CI [1.07, 3.04],
p = 0.03) and advanced cancer stage (OR =1.71,
95% CI [1.02, 2.88], p = 0.04) predicted hospital
readmissions. The odds of readmission for patients older than age 70 were nearly twice as high
as patients younger than age 50 (OR = 1.99, 95%
CI [0.85, 3.5]), but the difference was not statistically significant.

Analysis of Readmissions by Week
A higher percentage of 30-day readmissions
occurred within the first week; therefore, an additional descriptive analysis of the predictors
Oncology Nursing Forum • Vol. 42, No. 3, May 2015

Table 2. Clinical Characteristics (N = 302)
Cases
(n = 87)
Characteristic
Cancer stage
Localized
Regional
Distant
Cancer type
Breast
Gastrointestinal
Genitourinary
Gynecologic
Head and neck
Lung
Sarcoma
Other
Charlson weighted index
0
1–2
3 or more
Admission pain
No
Yes
No response
Medications at discharge
Five or less
Six or more
No response
Devices at discharge
None
One or more
No response
Reason for admission index
Cancer evaluation
Cancer treatment
Failure to thrive
Fever—pancytopenia
Gastrointestinal symptoms
Neurologic symptoms
Pain
Pulmonary symptoms
Other
Length of stay (days)
0–2
3–5
6 or more
Admission palliative care
No
Admission goals of care
No
Yes
No response
Admission advanced directives
No
Discharge disposition
None
Home care
Palliative care or hospice
Other institution
Admission social work evaluation
No
Follow-up oncology appointment
No

Controls
(n = 215)

n

%

n

%

p

14
19
54

16
22
62

50
59
106

23
27
49

0.12

7
17
3
5
6
16
25
8

8
20
3
6
7
18
29
9

26
32
11
22
11
34
73
6

12
15
5
10
5
16
34
3

0.18

35
24
28

40
28
32

100
57
58

47
27
27

0.56

24
62
1

28
71
1

71
143
1

33
66
1

0.37

31
55
1

36
63
1

76
137
2

35
64
1

65
21
1

75
24
1

178
37
–

83
17
–

3
4
7
13
21
7
11
16
5

3
5
8
15
24
8
13
18
6

1
26
17
28
46
13
24
41
19

1
12
8
13
21
6
11
19
8

16
33
38

18
38
44

63
88
64

29
41
30

72

83

185

86

0.47

81
4
2

93
5
2

197
15
3

92
7
1

0.45

78

90

191

89

0.99

39
31
6
11

45
36
7
13

134
55
6
20

62
26
3
9

0.03

59

68

142

66

0.76

64

74

160

74

1

0.5
0.95
0.1
0.15
0.22

0.19
0.03

Note. Because of rounding, percentages may not total 100.

E261

was conducted comparing the first week
against the other weeks (weeks 2–4) (see
Table 4). The day of readmission postdischarge ranged from 0–7 days, with a
mean of 3.23 days (SD = 2.25) for patients
readmitted in the first week; whereas, for
patients readmitted in the other weeks, the
mean day of readmission postdischarge
was 18.44 days (SD = 6.17).
Patients readmitted in the first week were
more likely to be aged 70 years or older
(42%) than patients readmitted in the other
weeks (28%), to live alone (27%) compared
to patients readmitted in the other weeks
(10%) (p = 0.04), and to be independent in
ambulatory function (73%) and transfer
function (77%) than patients readmitted in
other weeks (58% and 62%, respectively).
However, patients readmitted in the first
week had a greater moderate to high fall risk
(62%) than their counterparts readmitted in
the other weeks (52%).
Regarding clinical characteristics, patients readmitted in the first week after
discharge were more likely to have a regional cancer stage (e.g., invasion to lymph
nodes) (31%), a Charlson Comorbidity
Index score of 1–2 (35%), and fewer devices
at discharge (12%) than patients readmitted
in other weeks (18%, 25%, and 30%, respectively). Patients readmitted in the first week
were more likely to have less pain during
index admission (38%) than patients admitted in other weeks (23%).
Regarding hospital characteristics,
patients readmitted in the first week
after discharge were more likely to have
a length of stay of 0–2 days (23%) than
patient readmitted in other weeks (16%)
and less palliative care consultations during index admission (15%) than patients
readmitted in other weeks (18%). Regarding discharge-planning characteristics,
patients readmitted in the first week after
discharge were slightly more likely to be
discharged with no homecare arrangements (50%) or with basic home care (38%)
than patients readmitted in other weeks
(43% and 34%, respectively).

Discussion
Overview of Study
The current study found a 30-day hospital readmission rate of 29% in patients
E262

Table 3. Univariate and Multivariate Risk Factors Associated With
30-Day Hospital Readmissions
Variable
Age (years)
Younger than 50
50–69
70 or older
Gender
Male
Female
Race
Caucasian
African American
Other
Marital status
Married
Other
Education level
High school or less
Some college or more
Living arrangement
Alone
Other
Learning Barriers Index
No
Yes
Ambulatory function
Independent
Needs assistance
Transfer function
Independent
Needs assistance
Eating function
Independent
Needs assistance
Fall risk
Low
Moderate to high
Insurance
Private
Medicare or Medicaid
Cancer stage
Localized
Regional
Distant
Charlson weighted index
0
1–2
3 or greater
Admission pain
No
Yes
Medications at discharge
Five or less
Six or more

Univariate
OR

95% CI

–
1.87
2.28

–
[0.93, 3.75]
[1.07, 4.85]

1.04
–

[0.63, 1.72]
–

0.86

0.89
0.83
–

[0.32, 2.46]
[0.29, 2.41]
–

0.92
0.73

0.72
–

[0.44, 1.19]
–

0.2

1.29
–

[0.73, 2.29]
–

0.37

1.07
–

[0.54, 2.15]
–

0.84

–
1.17

–
[0.54, 2.15]

0.68

–
1.52

–
[0.89, 2.58]

0.12

–
1.59

–
[0.91, 2.74]

0.09

–
2.97

–
[1.29, 6.8]

0.01*

–
1.99

–
[1.2, 3.3]

0.007**

–
1.63

–
[0.96, 2.78]

0.07

–
1.15
1.81

–
[0.52, 2.52]
[0.92, 3.58]

0.61
0.05

–
1.2
1.37

–
[0.65, 2.22]
[0.76, 2.49]

0.93
0.41

–
1.28

–
[0.74, 2.22]

–
0.98

–
[0.58, 1.65]

p
0.03*
0.41
0.08

0.37
0.56
0.95

(Continued on the next page)
* p < 0.05; ** p < 0.01
CI—confidence interval; OR—odds ratio
Note. The multivariate OR for ages 50–69 was 1.73 (95% CI [0.85, 3.52],
p = 0.44) and for ages 70 and older was 1.99 (95% CI [0.9, 4.39], p = 0.18).
Moderate-high fall risk had a multivariate OR of 1.79 (95% CI [1.07, 3.04],
p = 0.03) and distant cancer stage had a multivariate OR of 1.71 (95% CI [1.02,
2.88], p = 0.04.
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Table 3. Univariate and Multivariate Risk Factors Associated With
30-Day Hospital Readmissions (Continued)
Variable

Univariate
OR

to be discharged with homecare services
or palliative or hospice care.

Predictors of Readmission
95% CI

p

Multiple regression analysis identified
two predictors for unplanned hospital
Devices at discharge
0.1
None
1.55
[0.84, 2.85]
0.15
readmission: advanced cancer and modOne or more
–
–
erate to high risk for falls. Regarding
Length of stay (days)
0.19
advanced cancer, similar findings were
0–2
–
–
reported in studies with patients with
3–5
1.47
[0.74, 2.91]
0.89
6 or more days
2.33
[1.18, 4.61]
0.01*
cancer undergoing surgery; specifically,
Admission palliative care
patients with thyroid cancer after thyNo
–
–
roidectomy and patients with pancreatic
Yes
1.28
[0.65, 2.52]
0.46
cancer after pancreatico-duodenectomy
Admission goals of care
No
–
–
were more likely to be readmitted if they
Yes
0.64
[0.2, 2.01]
0.45
had advanced disease (Tuggle et al., 2010;
Admission advanced directives
Yermilov et al., 2009).
No
–
–
No additional studies that included fall
Yes
1
[0.44, 2.27]
0.99
Discharge disposition
risk as a predictor for hospital readmisNone
–
–
sions were found. However, this factor
Home care
1.93
[1.09, 3.41]
0.9
is extremely important considering its
Palliative care or hospice
3.43
[1.04, 11.24]
0.18
role in patient safety in the older adult
Other institution
1.89
[0.83, 4.28]
0.99
Admission social work evaluation
population. The 2006 Behavioral Risk
No
–
–
Factor Surveillance System (BRFSS) surYes
0.92
[0.54, 1.57]
0.76
vey conducted by the Centers for Disease
Follow-up oncology appointment
No
1
[0.55, 1.81]
1
Control and Prevention reported that 5.8
Yes
–
–
million people aged 65 years or older had
fallen one or more times in the previous
* p < 0.05; ** p < 0.01
three months (Stevens, Mack, Paulozzi,
CI—confidence interval; OR—odds ratio
& Ballesteros, 2008). Another survey of
Note. The multivariate OR for ages 50–69 was 1.73 (95% CI [0.85, 3.52],
p = 0.44) and for ages 70 and older was 1.99 (95% CI [0.9, 4.39], p = 0.18).
Medicare beneficiaries indicated that
Moderate-high fall risk had a multivariate OR of 1.79 (95% CI [1.07, 3.04],
seven million fell the year before, and
p = 0.03) and distant cancer stage had a multivariate OR of 1.71 (95% CI [1.02,
among those who fell, many of them did
2.88], p = 0.04.
not report it to their healthcare providers
(Stevens et al., 2012). In addition, older
adults with cancer are more likely to fall than those
with solid tumors discharged from the medical oncolwithout cancer (Spoelstra et al., 2013; Stone, Lawlor,
ogy service in a one-year period. That readmission rate
Savva, Bennett, & Kenny, 2012). Falls in patients with
is higher than the national rate for Medicare patients
cancer have been associated with motor neuropathy
(20%) (Jencks et al., 2009) and higher than readmission
induced by chemotherapy (Gewandter et al., 2013), prirates reported in studies conducted in patients with
mary brain tumor or brain metastasis, number of falls
cancer undergoing surgery (Henretta et al., 2011; Reddy
in the preceding three months, severity of depression,
et al., 2009; Rochefort & Tomlinson, 2012). The higher
benzodiazepine dose, and cancer-related pain (Stone
percentage of readmissions occurred within the first
et al., 2012).
week after discharge.
Fall risk may not have been included in other hospital
The patients in the cases group (readmitted) were
readmission
studies because of its similarity to function
overall in worse health than those in the controls group
with activities of daily living (ADLs); however, those
(nonreadmitted). Patients in the cases group were older;
two predictors are different. Function is just one of the
needed more assistance with ambulation, transfers,
various factors that may impact fall risk. Fall risk is not
and eating (p < 0.01); had significant moderate to high
only associated with a patient’s functional limitations,
risk for falls (p = 0.007); and were more likely to have
but also with a wide range of factors, including poor
gastrointestinal cancer, an advanced cancer, a higher
health, difficulty hearing, poor vision, and depression
Charlson Comorbidity Index score, more complaints of
(Stevens et al., 2012). In this study, analysis of readmispain at index admission, and more devices at the time
sions in week 1 versus other indicated that patients
of discharge. Patients in the cases group were more
who were readmitted in the first week after discharge
likely to have a prolonged LOS (six or more days) and
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Table 4. Profile of Patients Readmitted Within
30 Days: Week 1 Versus Subsequent Weeks

Variable
Age (years)
Younger than 50
50–69
70 or older
Living arrangement
Alone*
Other
Ambulatory function
Independent
Needs assistance
Transfer function
Independent
Needs assistance
Eating function
Independent
Needs assistance
Fall risk
Low
Moderate to high
Insurance
Medicare or Medicaid
Private
Cancer stage
Localized
Regional
Distant
Charlson weighted index
0
1–2
3 or more
Admission pain
No
Yes
Devices at discharge
None
One or more
Reason for readmission
Pain
Gastrointestinal symptoms
Pulmonary symptoms
Fever—pancytopenia
Infection—sepsis
Neurologic symptoms
Failure to thrive
Other
Length of stay (days)
0–2
3–5
6 or more
Admission palliative care
No
Yes
Discharge disposition
None
Home care
Palliative care or hospice
Other institution

Week 1
(n = 26)

Other
(n = 61)

n

n

4
11
11

9
35
17

7
19

6
55

19
7

36
25

20
6

38
23

24
2

50
11

10
16

29
32

11
15

21
40

2
8
16

12
11
38

10
9
7

25
15
21

10
16

14
47

23
3

43
18

1
7
9
3
2
1
2
1

8
10
8
12
3
5
8
7

6
10
10

10
23
28

22
4

50
11

13
10
–
3

26
21
6
8

* p = 0.04
Note. The mean age for patients readmitted in week 1 was 64.5
years (SD = 13.77); the mean age for other patients was 59.28
years (SD = 15.12).
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were mostly independent in their ability to function
with ambulation, transfers, and eating; however, they
had a moderate to high risk for falls. This finding suggests that fall risk may be manifested in a more subtle
manner than function deficits; therefore, it can be overlooked by healthcare providers.

High-Risk Readmission Profile
The current study identified two high-risk patient
profiles for hospital readmission (see Table 5). The 30day readmission patient profile describes a patient who
is frail, older, has metastatic cancer, has multiple comorbidities, needs assistance with ADLs, has a moderate to
high risk for falls, experiences more pain during index
admission, has more devices at the time of discharge,
has a prolonged LOS (six or more days), and has been
discharged to either home with homecare services or
another institution (hospice or skilled nursing facility).
Conversely, the seven-day readmission patient profile
describes a patient that, although older, has an overall
better performance status, has a regional cancer, has
less comorbidities, and does not need assistance with
ADLs; however, this patient has a moderate to high risk
for falls, lives alone, has a short LOS (0–2 days), and has
been discharged home with either no homecare services
or basic homecare services.
Some studies have failed to report a strong relationship between deficient inpatient care during initial admission and early readmission (Ashton & Wray, 1996),
but readmission occurring within the first seven days
after discharge is thought to be related to gaps in care
during hospitalization, coordination of care, and lack
of recognition of patient’s needs postdischarge. Later
readmissions are more likely to be related to severity
of disease (Joynt & Jha, 2013). In the current study, the
fact that patients readmitted during the first week after
discharge had a short LOS of two days or less suggests
that, more likely, they were discharged prematurely. A
study on early discharges after colectomy for cancer
reported that very early discharges (LOS of four days
or less) significantly increased hospital readmissions
(Hendren, Morris, Zhang, & Dimick, 2011). Although
early discharges are encouraged, they must be considered with caution, particularly in patients who have a
high-risk readmission profile. Findings in the current
study suggest that those readmitted within the first
week were probably more physically debilitated than
they appeared; they had a moderate to high risk for falls
despite being independent in their ADLs. Therefore, a
more in-depth needs assessment would have been
warranted to anticipate the patient’s needs after discharge. Similarly, other studies have reported that older
adult patients were discharged home without homecare
services despite having high-priority needs, and that
discharge disposition referrals varied among healthcare
Vol. 42, No. 3, May 2015 • Oncology Nursing Forum

Implications for Nursing Practice

Knowledge Translation
Identification of high-risk patients is relevant to decrease
unplanned hospital readmissions.
A seven-day patient profile may be indicative of shortcomings in the discharge process; a 30-day patient profile may
benefit from early referral to palliative care services.
Risk factors associated with 30-day hospital readmission in
adults with cancer include advanced cancer and fall risks.

This study has significant implications to oncology
nursing practice, particularly for nurse clinicians, nurse
executives, and nurse scientists. Nurse clinicians are
at the forefront of patient care and, as such, they are
involved in the discharge planning of patients with cancer. Oncology nurses may use the results of this study
to identify patients at high risk for readmission and
target nursing interventions and strict discharge planning to this patient cohort. Advanced practice nurses
are in a unique position to use evidence-based practice
to incorporate models of care that improve transition of
care and patient outcomes (Naylor, Aiken, Kurtzman,
Olds, & Hirschman, 2011). Nurse executives working
at high-level nurse leadership positions evaluate the
connections between the new healthcare legislation, the
institution’s goals and resources, and clinical outcomes
(Glasgow & Zoucha, 2011). By learning about the risk
factors associated with 30-day readmission in patients
with cancer, nurse executives may use this information
as a starting point of a more comprehensive dischargeplanning assessment and as part of a strategic plan
to address the system failures identified during the
hospitalization and the discharge process. The role of
the nurse executive as an active participant in various

providers depending on the needs-assessment process
and the level of expertise of the person conducting the
needs assessment (Bowles et al., 2008; Bowles, Foust, &
Naylor, 2003; Bowles, Naylor, & Foust, 2002).
Findings from the current study suggests a two-step
process to improve identification of patients at high risk
for readmission and optimize their discharge planning.
The first step is the use of predictors for high-risk readmission assessment which, for the seven-day readmission patient profile, are moderate to high fall risk, being
aged 70 years or older, and living alone. The second
step is to conduct a comprehensive needs assessment
for patients flagged as high risk. Those patients should
be reassessed closely during hospitalization to ensure
that they are fully ready before their discharge.
Findings from the current study also suggest
that palliative care teams be consulted when
Table 5. Comparison of 30- and 7-Day Hospital
patients with advanced cancer are admitted to
Readmission Patient Profile
the hospital, particularly those patients who
30-Day
7-Day
are at high risk for readmission. Inpatient pal- Predictor
liative care consultations were found not only
Age (years)
70 or older
70 or older
to reduce hospital readmissions in general
No difference (alone
Alone
medical patients (Nelson, Chand, Oloimooja, Living arrangement
or other)
& Rembert, 2011), but also to facilitate transitions of care by improving the discharge pro- Function
Needs assistance
Independent
cess and ensuring appropriate postdischarge
Fall risk
Moderate to high
Moderate to high
follow-up services (Brody, Ciemins, Newman,
Gastrointestinal or
Sarcoma or lung
& Harrington, 2010). The Institute of Medicine Cancer type
lung
(2013) issued a report on high-quality cancer
care in which it recommended providing pal- Cancer stage
Distant
Regional
liative care to patients with advanced cancer
3 or more
1–2
that should include goals-of-care conversations, Charlson weighted index
psychosocial support, and opportune referrals Reason for readmission
No difference (gastro- Pulmonary, gastrointestinal, pulmonary) intestinal
to hospice care.

Limitations

Devices at discharge

More

Less

This study had limitations intrinsic to any
administrative database. Some of the readmissions may not have been captured because some
cases may have been admitted to hospitals
outside this database. This study used a small
sample in a single institution, so findings cannot
be generalized to other populations.

Pain at index admission

More pain

Less pain

Palliative care consultation

Slightly more

Less

Length of stay

6 or more days

0–2 days

Discharge disposition

Home care, palliative
care, other institution

No home services,
basic home care
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• Fall risk
• Distant cancer
• Two patient profiles

Patient characteristics
• Fixed
• Modified

Severity illness

Early referral to
palliative care

Clinical deterioration

Hospital
characteristics

Seven-day readmission
• Premature discharge
• Overlooked patients’
needs
• Missed discharge

Hospitalization

Discharge process

Outpatient
care

PCP and PCP
consultant
characteristics

PCP—primary care provider

Figure 5. Study Findings Within the Context of the Conceptual Model of Re-Hospitalization
Note. From “Re-engineering the Hospital Discharge: An Example of Multifaceted Process Evaluation” (p. 381), by D. Anthony, V.K. Chetty,
A. Kartha, K. McKenna, M.R. Depaoli, and B. Jack in K. Henriksen, J.B. Battles, E.S. Marks, and D.I. Lewin (Eds.), Advances in Patient
Safety: From Research to Implementation. Vol. 2. Concepts and Methodology, 2005, Rockville, MD: Agency for Healthcare Research and
Quality. Copyright 2005 by Agency for Healthcare Research and Quality. Adapted with permission.

aspects of healthcare reform is described by the American Organization of Nurse Executives (2010).
Nurse researchers are best positioned to identify research questions relevant to clinical practice (Glasgow
& Zoucha, 2011). Findings from this study, with regard
to risk factors associated with 30-day readmission in
patients with cancer, may be used by nurse researchers
as basic knowledge to further develop other studies
looking at models to reduce hospital readmissions in
this patient population. The research nurse’s role and
the impact on nursing practice is well supported by the
Institute of Medicine (2011), as shown by its recommendation to “expand opportunities for nurses to lead and
manage collaborative efforts with physicians and other
members of the health care team to conduct research
and to redesign and improve practice environments
and health systems” (p. 2).

Implications for Future Research
The current study allowed for a thorough chart review
and exploration of new factors related to readmissions,
which are not usually explored in large-population
studies; however, results are only relevant to the one
institution. Therefore, additional research on hospital readmissions in larger populations of patients with cancer
is needed. Research can be facilitated if a well-structured
set of predictors for readmission data collection is built
into the institution’s database for large-scale analysis.
Additional studies should investigate the impact of new
strategies implemented by hospitals to reduce hospital
readmissions, particularly the impact of palliative care
services on 30-day hospital readmissions.
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Finally, quality improvement projects at the institution level are necessary. These projects should
develop strategies to (a) identify patients at high risk
for readmission using the high-risk readmission profile suggested in the current study, (b) improve the
discharge-planning process by innovating current ways
of communication among members of the oncology
team, and (c) improve coordination of care by creating
a transition model that involves collaboration between
the inpatient and outpatient oncology teams.

Conclusions
Overall, this study contributed to a better understanding of the multifactorial process of hospital readmissions in patients admitted to medical oncology
units (see Figure 5). Two main predictors for hospital
readmission were identified: moderate to high risk
for falls and advanced cancer stage (metastatic). The
higher percentage of 30-day hospital readmissions occurred within the first week of discharge. This analysis
revealed two high-risk readmission patient profiles: a
seven-day readmission profile and 30-day readmission
profile. The seven-day patient profile may be indicative
of shortcomings in the discharge process. Early referral of patients with advanced cancer to palliative care
teams during hospitalization may improve discharge
planning and transitions of care between healthcare
settings.
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