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Abstract

Background—Hospital readmission is a common, costly problem. Little is known regarding risk 

factors for readmission in older adults with cancer. This study aims to identify factors associated 

with 30-day readmission in a cohort of older medical oncology patients.

Setting/Participants—Adults age 65 and over hospitalized to an Oncology Acute Care for 

Elders Unit at Barnes-Jewish Hospital.

Measurements—Standard geriatric screening tests were administered in routine clinical care. 

Clinical data and 30-day readmission status were obtained through medical record review.

Results—677 patients met the inclusion criteria. 77% were white and 53% were male. Thoracic 

(32%), hematologic (20%), and gastrointestinal (18%) malignancies were most common. The 30-

day unplanned readmission rate was 35.2%. Multivariable analyses identified complete 

dependence in feeding (odds ratio [OR], 3.70; 95% confidence interval [CI], 1.29 – 10.65), and 

some dependence (1.58, 1.04 – 2.41) and complete dependence (2.64, 1.70 – 4.12) in 

housekeeping, prior to admission, as associated with higher odds of readmission. Age < 75 (1.49, 

1.04 – 2.14), African-American race (1.59, 1.06 – 2.39), potentially inappropriate medications 

(1.36, 0.94 – 1.99), and higher-risk reasons for index admission (1.93, 1.34 – 2.78) also increased 

odds of readmission. These factors were organized into a prognostic index.

Conclusion—Hospital readmission was common and higher than previously reported rates in 

general medical populations. We identified several previously unrecognized factors associated 

with increased risk for readmission, including some geriatric assessment parameters, and 

developed a practical tool that can be used by clinicians to assess risk of 30-day readmission.
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INTRODUCTION

Hospital readmission is a common and costly problem, especially in older adults. From 

2003–2004, the readmission rate among Medicare beneficiaries was 19.5%, with an 

estimated cost of $17.4 billion (1). Hospitalization places older patients at risk for functional 

decline and institutionalization (2–4). Furthermore, in 2012, the Centers for Medicare and 

Medicaid Services began reducing payments to hospitals with excessive readmission rates. 

A large proportion of readmissions are thought to be preventable (5); therefore, reducing 

readmissions in older adult patient populations is a potentially high-impact strategy to 

preserve quality of life, improve quality of care, and reduce health care costs.

Among older adults hospitalized to general medical wards, previously identified risk factors 

for readmission include malnutrition, advancing age, comorbidities, depression, and 

African-American race (6–8). However, readmission in medical oncology patients remains 

under-studied; one case-control study of 78 adults with cancer identified gastrointestinal 

cancer, nausea within 24 hours of discharge, and caregiver difficulty as associated with 

readmission (9). Risk factors for readmission in older adults with cancer have never been 

specifically investigated.

Geriatric assessment (GA) is a process of evaluating older adults for functional, 

psychosocial, or medical vulnerabilities, and developing a multidisciplinary treatment plan 

to optimize healthy aging. GA can improve outcomes related to survival, avoiding 

institutionalization, and preservation of functional status (10,11). In older adults with cancer, 

geriatric assessment can predict chemotherapy toxicity (12–14) or early death (15); 

however, whether GA predicts hospital readmission in older patients with cancer is 

unknown.

To investigate risk factors associated with readmission in a medical oncology population of 

adults over age 65, this study aims to determine whether a brief geriatric assessment predicts 

30-day readmission in a cohort of older adults with cancer. We hypothesized that 

dependence in instrumental activities of daily living (IADLs) would predict 30-day 

unplanned readmission.

METHODS

Study design and participants

A retrospective cohort study was conducted on patients age 65 and over who were admitted 

to an Oncology Acute Care for Elders (OACE) unit at Barnes-Jewish Hospital (16), a 

nonprofit teaching hospital affiliated with Washington University School of Medicine (St. 

Louis, MO), from 2000–2008. Acute Care for Elders units utilize interdisciplinary teams to 

address and improve outcomes for hospitalized older adults. Eligible patients had cancer or 

were within one year of receiving treatment for cancer. The index admission was defined as 
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the earliest hospitalization during which the patient completed the geriatric assessment. 

Patients who died during the index hospital stay or within 30 days of discharge from the 

index hospital stay without a preceding readmission were excluded from the cohort.

Measures

As part of routine clinical care on the OACE unit, a brief geriatric assessment battery 

consisting of the Katz Index of Activities of Daily Living (17), the Lawton Instrumental 

Activities of Daily Living Scale (18), the Clock Completion Test (19), and the Short Blessed 

Test of Orientation, Memory, and Concentration (20) was administered to all patients age 65 

and older. The Clock Completion Test is scored by assessing accurate placement of clock 

digits in quadrants of a pre-drawn circle. A score of 4 or greater out of a possible 7 points 

indicates cognitive impairment. The Short Blessed Test has a score range from 0 to 28, with 

scores of 9 or higher indicating cognitive impairment. The assessment was administered 

within 72 hours of admission to the unit. Patients, or their caregivers if patients were unable 

to participate, were asked to use these scales to self-report their previous level of function 

(independent, somewhat dependent, or completely dependent), prior to the index admission. 

Because we hypothesized that some individual (instrumental) activities of daily living would 

be more predictive of readmission than others, the activities in the Katz and Lawton scales 

were analyzed individually rather than as a composite score. Comorbidity information was 

obtained at index admission by trained cancer registrars using the Adult Comorbidity 

Evaluation 27 (21). We used the 2012 Beers Criteria for Potentially Inappropriate 

Medication Use in Older Adults (22) to determine if any discharge medications were 

potentially inappropriate for use in older adults.

Data collection

Demographic and medical data were obtained through medical record review. Functional 

and cognitive assessment data were collected through review of OACE screening 

questionnaires. Information about patients’ cancer type, stage, and treatment intent (curative 

or palliative) was ascertained through review of patients’ oncology notes, pathology reports, 

radiographic data, and/or medical record review by one of the members of the study team 

(TW), a board-certified medical oncologist. Other clinical data included primary insurance, 

clinical diagnoses of dementia or depression, length of stay, patients’ living situation prior to 

admission, discharge disposition, discharge services such as home health or hospice, and 

number of medications at admission and discharge. We also recorded hemoglobin and 

albumin levels within 48 hours of discharge when those laboratory values were available.

The most urgent medical reason requiring hospital admission, or reason for admission 

(RFA), was ascertained through review of the index admission note, taking into account the 

patient’s chief complaint, physical exam findings, laboratory and radiographic information, 

and admitting physician’s assessment and plan. Reasons for admission were consolidated 

into broader system-based categories. For example, vomiting, dehydration, dysphagia, and 

diarrhea were classified as gastrointestinal reasons for admission. A taxonomy was 

iteratively developed to consistently assign RFAs to the correct category. Clinical judgment 

and consensus by two members of the study team were used to assign a reason for admission 
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for cases that were ambiguous or multifactorial. Reasons for readmission were classified 

using the same taxonomy.

The primary endpoint, 30-day unplanned readmission, was defined as an unplanned 

admission to any hospital for any reason within 30 days of discharge from the index hospital 

stay. Elective or scheduled readmissions, such as for a planned procedure, were excluded 

from this definition. Evidence of readmission was ascertained from review of the electronic 

medical record, including outpatient treatment notes for evidence of admission to hospitals 

outside of the Barnes-Jewish Hospital system.

Data Analysis

Descriptive statistics (e.g., frequencies, mean, standard deviation) were completed on all 

variables. A univariate logistic regression model was used to examine the association of age, 

sex, race, place of residence prior to admission, discharge disposition, increase in level of 

care required after discharge, reason for admission, number of medications on admission 

and on discharge, increase in number of medications, Katz and Lawton items, Short Blessed 

Test and Clock Construction test scores, physical therapy consult, occupational therapy 

consult, skin breakdown, use of restraints or constant observer, dementia diagnosis, BMI, 

comorbidities, cancer type, cancer stage, treatment intent, presence of a current second 

cancer, insurance type, discharge services, inappropriate medications, depression, 

hemoglobin, albumin, and post-discharge emergency department visits against 30-day 

readmission. Multivariable analysis through stepwise selection was performed to examine 

the relationship between these covariates and 30-day readmission. A significance level of 

0.1 was required to allow a predictor into the model, and a significance level of 0.15 was 

required for a predictor to stay in the model. The significance of the predictors in the final 

model was examined by the likelihood ratio test, and the performance of the model was 

tested by C-statistics. The Hosmer–Lemeshow test was used to test goodness of fit.

Nominal variables with multiple levels, such as cancer type and reason for admission, were 

dichotomized for analytic purposes into higher- and lower-risk categories based on the 

unadjusted odds ratio. Age, a continuous variable, was dichotomized into younger than 75 

years and 75 years and older, based on previous studies (8) and the cohort’s median age. All 

analyses were performed using the statistical package SAS 9.3 (SAS Institute Inc., Cary, 

NC). A prognostic index was developed by assigning points to each variable in the adjusted 

analysis by dividing the odds ratio of each variable by the smallest odds ratio and rounding 

to the nearest whole number (23,24).

IRB approval

This study was reviewed and approved by the Washington University Human Research 

Protection Office.
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RESULTS

Patient characteristics

696 index hospitalizations met the inclusion criteria. Demographic, clinical, and geriatric 

assessment data are shown in Table 1. The median age of the cohort was 72.7 years, and the 

most common cancer type was solid thoracic tumors, followed by hematologic 

malignancies. Most cases of cancer were metastatic at the time of the index admission, and 

the treatment intent was palliative in 74% of cases. The frequency of an abnormal score on 

the Short Blessed Test or Clock Construction test were 22.3% and 41.8%, respectively, 

indicating that some degree of cognitive impairment was common. Most patients had mild 

or moderate comorbidities. Katz and Lawton data are displayed in Figure 1. While most 

patients were independent in all of their activities of daily living (54%, data not shown), 

dependence in one or more instrumental activities of daily living was common (72%, data 

not shown), and the frequency in dependence in the individual Katz and Lawton items was 

variable.

30-day readmission rate

The 30-day unplanned readmission rate was 238/677 (35.2%). 32.8% of readmitted patients 

had the same reason for admission on index and repeat admission. The most common 

reasons for readmission were from the Gastrointestinal/Genitourinary category (Table 1). In 

addition to the medical readmission rate, we also identified 3 inpatient psychiatric 

admissions and 24 emergency room visits that did not result in hospital admission.

Readmission rates in selected subgroups

Table 2 shows the readmission rate for selected subgroups. Notably, higher readmission 

rates were observed in patients who had any amount of ADL or IADL dependence. Several 

clinically important variables, such as albumin levels within 48 hours of discharge or the 

occurrence of falls during hospitalization, were strongly associated with readmission on 

univariate analysis in the logistic regression model, but could not be included in the final 

multivariable logistic model due to incomplete data.

Factors associated with readmission

Multivariable analyses identified several factors associated with readmission (Table 3). 

African-American race was associated with higher odds of readmission (Odds ratio [OR] 

1.59; 95% confidence interval [CI] 1.06 to 2.39). Patients younger than 75 years had higher 

odds of readmission relative to patients age 75 or older (1.49, 1.04 to 2.14). The highest 

percentage of admissions were for cardiovascular, pulmonary, failure to thrive, or 

neurologic reasons, which in turn were associated with higher odds for readmission (1.93, 

1.34 to 2.78) relative to admissions for laboratory abnormalities, scheduled procedures, 

bleeding, pain control, or infection. Patients who were discharged with medications 

considered potentially inappropriate for older adults were at higher risk for readmission than 

patients who did not receive inappropriate medications (1.36, 0.94 to 1.99) at discharge. 

Having some dependence (1.58, 1.04 to 2.41) or total dependence (2.64, 1.70 to 4.12) in the 

housekeeping IADL increased the odds of readmission in a dose-dependent pattern. 
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Compared to having some dependence in the feeding ADL, complete dependence was 

associated with higher odds of readmission (3.70, 1.29 to 10.65), but independence was not 

(1.80, 0.88 to 3.66). The c-statistic of the model was 0.666 and the model was a good fit to 

the data according to the Hosmer-Lemeshow Goodness-of-Fit Test (χ2(8) = 4.24, p = 0.83).

Prognostic index derivation

Using the variables in the adjusted analysis, we developed the OACE Prognostic Index for 

Hospital Readmission to use as a bedside tool to assess an individual patient’s readmission 

risk. The points assigned to each variable are shown in Table 3. Readmission risk scores 

were calculated for each patient by adding together the points for each risk factor that was 

present. The number of possible points ranged from 0 to 9, and patients were divided into 

three categories of 0–1, 2–3, and 4–9 points, corresponding with low, intermediate, and high 

risk categories. The readmission rate for each category was 20.1% (low), 33.5% 

(intermediate), and 52.2% (high), shown in Figure 2. A chi-square test of independence 

demonstrated that the relationship between readmission rate and risk category was 

significant (χ2(2) = 35.33, p < 0.0001).

DISCUSSION

In this retrospective cohort study of older patients with cancer, we identified several 

previously unrecognized risk factors for hospital readmission, including several geriatric 

assessment parameters. We discovered a 30-day unplanned readmission rate of 35.2%, 

which is much higher than previously reported readmission rates in general medical and 

geriatric patient populations.

Older medical oncology patients likely represent a uniquely vulnerable patient population; 

active or metastatic cancer has been associated with readmission in adult general medicine 

patients (25). Frailty and functional impairment may also make our patients more vulnerable 

to readmission. In our study, the ability to perform a complex functional task independently, 

housekeeping, was protective against unplanned readmissions, and markers of frailty (such 

as dependence in feeding or being admitted for failure to thrive) predicted readmission. 

These findings signal the role of function and frailty as potential targets for future study and 

interventions to reduce readmissions. Prospective studies are needed to determine if 

screening patients with brief functional status questions, such as ability to perform 

housekeeping, can help identify patients at risk of unplanned readmission.

In our study, we found that the use of inappropriate medications, as defined by the 2012 

Beers Criteria, was associated with increased odds of readmission. A recent study of general 

medicine patients over age 60 demonstrated that high-risk medications not included in the 

Beers Criteria, such as opioid analgesics, also increased risk for readmission (26). As the use 

of high-risk or inappropriate medications is a potentially modifiable risk factor for 

readmission, these findings suggest that alternative medications should be used whenever 

possible to decrease the risk of readmission or other adverse events. However, in cases 

where no suitable alternatives exist, clinicians could consider observed potentially 

inappropriate medications at age-adjusted doses, and patients should be watched closely for 

signs of delirium or physical impairment that could lead to falls.
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In our study, we found that older age protected patients against readmission, in contrast to 

previous reports (7,8). We observed that the incidence of ADL and IADL dependence 

increased with age and that older patients were more likely to be discharged to another 

healthcare facility, or discharged to home with home health services, including palliative 

and hospice care. In a survey of patient and caregiver attitudes about inpatient versus in-

home care, Kirk et al found that older adults preferred to be cared for at home (27). We 

postulate that the recognition of older patients’ frailty led to them receiving more medical 

care, or changes in their goals of care, which de-emphasized hospitalization and in turn 

resulted in fewer readmissions. Early data also suggest that care provided by an inpatient 

palliative care consult team can reduce the probability of a hospital readmission (28). Thus, 

our findings signal a potential role for more palliative care and home health care 

involvement as a means to reduce preventable readmission.

This study has several limitations. First, as a tertiary care center, Barnes-Jewish Hospital 

may serve a patient population with more serious or complex medical issues than what is 

seen by community hospitals. In our cohort, the OACE team made recommendations that 

were incorporated into clinical care, limiting the generalizability of our findings to regular 

medical oncology patients. Randomized controlled trials comparing ACE unit care to usual 

inpatient care have also demonstrated that the interventions provided on ACE units are 

effective in reducing readmission (29), so the patients receiving OACE unit care may have 

had a lower risk of readmission than patients receiving care without any geriatric-specific 

recommendations. Second, although patient records were reviewed for evidence of 

readmission to outside hospitals, readmission to hospitals outside the Barnes-Jewish 

Hospital system may have gone undetected. Considering these limitations, the readmission 

rate among older medical oncology patients may be even higher than we reported. 

Additionally, previous studies note that patients overestimate their level of independence in 

ADLs and IADLs relative to objective clinical assessment (30). Because ADL and IADL 

information in our study was obtained from patients or caregivers, our patients may have 

over-reported independence in ADLs/IADLs on the geriatric assessment. Other factors that 

likely contribute to readmission, but were not evaluated by the brief geriatric assessment 

administered on the OACE, include the occurrence of delirium and lack of social support. 

Finally, the retrospective nature of this study limits the generalizability of our findings; we 

plan to address this limitation by validating our model in a prospective cohort study, which 

is ongoing.

CONCLUSION

In this retrospective cohort study of hospitalized older adults with cancer, we investigated 

risk factors for readmission in a population not adequately evaluated in the literature. We 

found that greater than 1 in 3 patients experienced hospital readmission within 30 days of 

discharge from the index hospitalization. This readmission rate is much higher than 

previously reported rates in general medical patient populations and has important 

implications for both cost and quality of care. Geriatric syndromes such as cognitive 

impairment and functional dependence were common. We identified several modifiable and 

previously unrecognized risk factors, obtained during geriatric assessment, that were 

associated with 30-day readmission. We are also in the process of validating our prognostic 
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index as a practical tool be used by clinicians to identify patients who may be at higher risk 

of readmission. We conclude that geriatric assessment provides valuable clinical 

information, and that interventions (31,32) targeted toward some of the risk factors we 

identified may reduce readmission in this patient population. As oncologists have close 

follow-up with their patients in the outpatient setting, they may be best positioned to identify 

and address geriatric care needs in order to prevent hospital readmission.
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Figure 1. 
Frequency of Self-Reported Level of Dependence in Six Activities of Daily Living and 

Eight Instrumental Activities of Daily Living.
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Figure 2. 
Readmission Rates by Risk Category.
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Table 1

Patient Characteristics at Index Admission. Measures are reported as median (standard deviation) or n 

(percent). Denominators reflect missing data.

Characteristic Entire cohort (n = 677) Readmitted
patients (n = 238)

Non-readmitted
patients (n = 439)

Age, years 72.7 (6.4) 71.5 (5.9) 73.3 (6.6)

Male gender 356/677 (52.6%) 120/238 (50.4%) 236/439 (53.8%)

Race

  White 518/675 (76.7%) 174/238 (73.1%) 344/437 (78.7%)

  African-American 145 (21.5%) 61 (25.6%) 84 (19.2%)

  Other 12 (1.8%) 3 (1.3%) 9 (2.1%)

BMI 24.0 (5.3) 23.7 (5.0) 24.2 (5.5)

Length of stay (days) 6 (8.3) 6 (7.8) 5 (8.5)

Admitted from home 618/677 (91.3%) 223/238 (93.7%) 400/439 (91.1%)

Discharged to home 573/677 (84.6%) 196/238 (82.4%) 377/439 (85.9%)

Reason for index admission

  Cardiovascular/Pulmonary 165/676 (24.4%) 59/238 (24.8%) 106 (24.2%)

  Gastrointestinal/Genitourinary 161 (23.8%) 69 (29.0%) 92 (21.0%)

  Lab abnormality/Scheduled Procedure 87 (12.9%) 19 (8.0%) 68 (15.5%)

  Pain control 67 (9.9%) 23 (9.7%) 44 (10.0%)

  Infection 69 (10.2%) 19 (8.0%) 50 (11.4%)

  Failure to thrive 51 (7.5%) 22 (9.2%) 29 (6.6%)

  Neurological 46 (6.8%) 21 (8.8%) 25 (5.7%)

  Bleeding 30 (4.4%) 6 (2.5%) 24 (5.5%)

Reason for Readmission

  Gastrointestinal/Genitourinary 75/238 (31.5%)

  Cardiovascular/Pulmonary 53 (22.3%)

  Failure to thrive 26 (10.9%)

  Infection 23 (9.7%)

  Neurological 20 (8.4%)

  Pain control 18 (7.6%)

  Laboratory abnormality 15 (6.3%)

  Bleeding 8 (3.4%)

Cancer type

  Thoracic 216/677 (31.9%) 85/238 (35.7%) 131/439 (29.8%)

  Hematologic 134 (19.8%) 38 (16.0%) 96 (21.9%)

  Gastrointestinal 121 (17.9%) 39 (16.4%) 82 (18.7%)

  Hepatobiliary 70 (10.3%) 32 (13.5%) 38 (8.7%)
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Characteristic Entire cohort (n = 677) Readmitted
patients (n = 238)

Non-readmitted
patients (n = 439)

  Genitourinary 50 (7.4%) 15 (6.3%) 35 (80%)

  Breast 46 (6.8%) 12 (5.0%) 34 (7.7%)

  Other 40 (5.9%) 17 (7.1%) 23 (5.2%)

Cancer stage

  Unknown 13/677 (1.9%) 1/238 (0.4%) 12/439 (2.73%)

  Stage I 18 (2.6%) 5 (2.1%) 13 (3.0%)

  Stage II 30 (4.4%) 9 (3.8%) 21 4.8%)

  Stage III 106 (15.7%) 33 (13.9%) 73 (16.6%)

  Stage IV 362(53.5%) 147 (61.8%) 215 (49.0%)

  Not applicable 148 (21.9%) 43 (18.1%) 105 (23.9%)

Treatment intent

  Curative 175/677 (25.9%) 52/238 (21.9%) 123/439 (28.0%)

  Palliative 498 (73.6%) 185 (77.7%) 313 (71.3%)

  Not applicable or unknown 4 (0.6%) 1 (0.4%) 3 (0.7%)

Current second cancer 36/677 (5.3%) 16/238 (6.7%) 20/439 (4.6%)

Insurance

  Medicare with supplement 412/622 (66.2%) 144/226 (63.7%) 268/396 (67.7%)

  Private insurance 73 (11.7%) 28 (12.4%) 45 (11.4%)

  Medicare only 65 (10.5%) 24 (10.6%) 41 (10.4%)

  Medicaid 48 (7.7%) 22 (9.7%) 26 (6.6%)

  Other 10 (3.0%) 6 (2.7%) 13 (3.3%)

  Patient-pay 5 (0.8%) 2 (0.9%) 3 (0.8%)

Hemoglobin (g/dL) closest to discharge 10.4 (1.6) 10.4 (1.5) 10.4 (1.6)

Albumin (g/dL) closest to discharge 3.1 (0.7) 2.8 (0.7) 3.3 (0.6)

Total number of medications on admission 6 (3.7) 6 (3.8) 6 (3.6)

Total number of medications on discharge 7 (3.8) 8 (4.0) 7 (3.7)

Change in number of medications 1 (3.1) 1 (3.1) 1 (3.0)

ACE-27 ComorbidityIndex

  None 78/435 (17.9%) 38/165 (23.0%) 40/270 (14.8%)

  Mild 203 (46.7%) 73 (44.2%) 130 (48.2%)

  Moderate 108 (24.8%) 39 (23.6%) 69 (25.6%)

  Severe 46 (10.6%) 15 (9.1%) 31 (11.5%)

Dementia diagnosis noted in medical record 25/669 (3.7%) 6/237 (2.5%) 19/432 (4.4%)

Any falls during hospitalization 21/326 (6.4%) 11/102 (10.8%) 10/224 (4.5%)

Physical therapy consult 385/568 (67.8%) 150/202 (74.3%) 235/366 (64.2%)
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Characteristic Entire cohort (n = 677) Readmitted
patients (n = 238)

Non-readmitted
patients (n = 439)

Occupational therapy consult 313/528 (59.3%) 119/188 (63.3%) 194/340 (57.1%)

Presence or development of skin breakdown 55/393 (14.0%) 24/133 (18.1%) 31/260 (11.9%)

Constant observer or restraints used 15/281 (3.9%) 7/128 (5.5%) 8/253 (3.2%)

Inappropriate medications on discharge 191/675 (28.3%) 77/237 (32.5%) 114/438 (26.0%)

Diagnosis of depression or antidepressant
medications

149/675 (22.1%) 56/237 (23.6%) 93/438 (21.2%)

Abnormal score on Clock Construction Test 216/517 (41.8%) 78/175 (44.6%) 138/342 (40.4%)

Abnormal score on Short Blessed Test 130/584 (22.3%) 52/199 (26.1%) 78/385 (20.3%)

Discharge services

  None 374/590 (63.4%) 112/201 (55.7%) 262/389 (67.4%)

  Home health 129 (21.9%) 50 (24.9%) 79 (20.3%)

  Supportive care 68 (11.5%) 32 (15.9%) 36 (9.3%)

  Hospice 19 (3.2%) 7 (3.5%) 12 (3.1%)

J Geriatr Oncol. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chiang et al. Page 15

Table 2

Observed Readmission Rate in Selected Subgroups. Higher-risk reasons for index admission included failure 

to thrive, cardiovascular, pulmonary, gastrointestinal, genitourinary, and neurologic causes. Lower-risk 

reasons included laboratory abnormalities, scheduled procedure, bleeding, pain control, and infection.

Variable Readmission rate

Age

  65–69 42.6%

  70–74 31.1%

  75–79 36.2%

  Over 80 25.7%

Race

  African-American 42.1%

  Non-African-American 33.4%

Reason for index admission

  Higher-risk 40.4%

  Lower-risk 26.5%

Inappropriate medications

  Yes 40.3%

  No 33.1%

Katz – Feeding

  Independent 34.4%

  Some Dependence 33.3%

  Dependent 64.0%

Lawton – Housework

  Independent 27.6%

  Some Dependence 36.4%

  Dependent 48.6%

Any ADL dependence

  Any dependence 38.9%

  No dependence 32.6%

Any IADL dependence

  Any dependence 39.0%

  No dependence 27.2%

Short Blessed Test score

  Normal 32.4%

  Abnormal 40.0%

Clock Construction Test score
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Variable Readmission rate

  Normal 32.2%

  Abnormal 36.1%

Discharge disposition

  Home or domiciliary 34.2%

  Medical facility 40.4%

Discharge services

  Yes 41.2%

  No 29.9%

Falls during index admission

  Yes 52.4%

  No 29.8%

BMI

  < 18.5 50.0%

  18.5–24.9 34.3%

  25–29.9 38.5%

  ≥ 30 28.1%

Albumin (mg/dL)

  < 3.5 mg/dL 42.5%

  ≥ 3.5 mg/dL 24.3%

Cancer stage

  Metastatic 40.6%

  Non-metastatic 28.9%
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Table 3

Risk Factors Associated With 30-day Readmission in Multivariable Analyses. Each variable is assigned a 

point value as part of the OACE Prognostic Index for Hospital Readmission.

Variable Adjusted OR (95% CI) P-value Points

Age < 75 1.49 (1.04 to 2.14) 0.03 1

African-American race 1.59 (1.06 to 2.39) 0.02 1

Higher-risk reason for
index admission

1.93 (1.34 to 2.78) < 0.01 1

Inappropriate medications 1.36 (0.94 to 1.99) 0.11 1

Katz – Feeding 0.04

  Independent 1.80 (0.88 to 3.66) 1

  Some Dependence Reference 0

  Dependent 3.70 (1.29 to 10.65) 3

Lawton – Housework < 0.01

  Independent Reference 0

  Some Dependence 1.58 (1.04 to 2.41) 1

  Dependent 2.64 (1.70 to 4.12) 2
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