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BACKGROUND: Health care continues to undergo significant changes. With the recent creation of the Hospital 

Readmission Reduction Program (HRRP) by the Centers for Medicare and Medicaid Services (CMS), financial penalties 

are being assessed to hospitals with high 30-day readmission rates for certain patient groups. Investigating reasons for 

readmissions could be important in identifying possible patterns and areas for improvement. The objective of this study 

was to identify the primary contributing cause for each of 341 short-term readmissions (within seven days of discharge) to 

ten hospital medicine services at an academic medical center over the ten-month period from 4/1/2011 through 1/31/2012. 

METHODS: The UC San Diego Health System includes two hospitals with a combined capacity of 552 beds. Use of a 

full-spectrum inpatient electronic medical record (EMR) began on February 27, 2011 (a system-wide outpatient EMR was 

already in place). During the period of April 2011 through January 2012, there were 5,789 admissions to the hospital 

medicine services. From this total, 341 were readmissions within seven days. These readmission cases were 

retrospectively reviewed by two members of the Division of Hospital Medicine to determine the primary factor causing 

each patient's readmission. Patient, health system, and physician factors were considered. Patient factors included: (a) 

exacerbation of chronic illness, (b) new/separate diagnosis, (c) noncompliance with medication or other therapy, (d) 

noncompliance with outpatient follow up, and (e) patient not responding to reasonable medication or other therapeutic 

plan. Health system factors were: (a) lack of timely available outpatient follow up appointment, and (b) inability to 

provide medication or other therapy in the outpatient setting or at a lower level of care. Physician factors included: (a) 

discharge with inappropriate medications or therapy, (b) incorrect or incomplete diagnosis (excluding cases when further 

workup in the outpatient setting was planned), and (c) complication of a procedure or therapy instituted during the 

preceding hospitalization. 

RESULTS: Case review showed that most (95%) short-term readmissions resulted from patient factors: 42% of cases 

were due to exacerbations of chronic illness, 29% were due to new or separate diagnoses, none were shown to be due to 

noncompliance with follow up (these readmissions were within seven days of discharge), and 10% were due to patients 

not responding to reasonable medication or other therapy. The health system factor of inability to provide medication or 

other therapy in the outpatient setting or at a lower level of care was deemed the primary cause of readmission in 1% of 

cases. Importantly, physician factors were the primary cause of readmission in 13, or 4%, of the cases: 2 readmissions 

were due to discharge with inappropriate medications or therapy, 5 readmissions were due to incorrect or incomplete 

diagnosis, and 6 readmissions were the result of a complication of a procedure or therapy instituted during the preceding 

hospitalization. Additionally, in this 341 case cohort, 16% of the readmission cases involved patients with chronic liver 

disease, and 8% of the cases involved patients who were homeless. 

CONCLUSIONS: Most short-term readmissions to our hospital medicine services are due to patient factors. Health 

system and physician factors were identified as causes of readmissions in only 5% of cases. Penalizing hospitals with 

higher readmission rates may not be a proper tool for decreasing hospital readmissions within seven days of discharge. 

 

  



PREPAREDNESS FOR DISCHARGE: A COMPARISON OF TWO MEASURES IN PREDICTING 

READMISSION 

Amanda Salanitro
1,2

; Kathryn M. Goggins
2
; Samuel K. Nwosu

3
; Jonathan S. Schildcrout

3
; Sunil Kripalani

2
. 

1
VA Tennessee Valley Healthcare System, Nashville, TN; 

2
Vanderbilt University, Nashville, TN; 

3
Vanderbilt 

University, Nashville, TN. (Tracking ID #1931231) 

 

BACKGROUND: Reducing hospital readmissions has been the focus of much attention recently. Patients who 

are readmitted may have been ill-prepared for discharge. One measure of preparedness, the Care Transition 

Measure, has been endorsed by the National Quality Forum; however, other measures of preparedness have 

been developed. We sought to determine which measure of preparedness better predicts readmission. 

METHODS: The Vanderbilt Inpatient Cohort Study (VICS) is an ongoing prospective study that seeks to 

better define the relationship of social determinants of health with patient outcomes after hospitalization. The 

study population includes adults hospitalized with acute coronary syndromes (ACS) and/or acute 

decompensated heart failure (ADHF). Following hospital discharge, patients completed a phone interview that 

included two measures of preparedness for discharge: Care Transition Measure-3 (CTM-3, range 0-100) and 

Brief PREPARED (B-PREPARED, range 0-22). Readmission during the 90 days following hospital discharge 

was analyzed as a binary outcome, as well as time in days to first readmission. We examined the correlation 

between the preparedness measures, preparedness and rate of readmission, and time to readmission, as well as 

the discriminative ability of the preparedness measures in predicting readmission. 

RESULTS: Among 805 patients, the mean age was 60.3 (+12.6) years. The median preparedness was a score 

of 78 on the CTM-3 (interquartile range (IQR) 67-100) and 20 on the B-PREPARED (IQR 18-22). The CTM-3 

and B-PREPARED measures were moderately correlated (Spearman's rho 0.4). In the 90 days following 

hospital discharge, readmission rates were significantly different by category of preparedness (Tables 1 and 2). 

Additionally, days to readmission were significantly different across categories of CTM-3 (p=0.000) and B-

PREPARED (p=0.016) scores. In separate time-to-event models, CTM-3 and B-PREPARED scores each 

predicted readmission within 90 days (hazard ratios 0.735 and 0.785, respectively). Finally, the ability of B-

PREPARED to discriminate between patients readmitted and those who were not was slightly better than CTM-

3 (Somers' D 0.108 vs. 0.094). Inclusion of both measures increased the model's discriminative ability (Somers' 

D 0.128). 

CONCLUSIONS: In this population 27-55% of cardiac patients were readmitted within 90 days of hospital 

discharge, depending on their level of preparedness for discharge. As preparedness for discharge increased, 

readmission rates and days to readmission decreased. The B-PREPARED measure performed better than the 

CTM-3 in discriminating patients who are and are not readmitted within 90 days of hospital discharge. 

 

Table 1. Rate of readmission by category of CTM-3 score 

CTM score N Number of readmissions % readmitted 

0-56 62 25 40.3 

57-78 354 123 34.7 

79-100 389 105 27.0 

 

Table 2. Rate of readmission by category of B-PREPARED score 

B-PREPARED score N Number of readmissions % readmitted 

0-11 49 27 55.1 

12-17 127 45 35.4 

18-22 629 181 28.8 
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BACKGROUND: With the advent of atypical antipsychotic medications, use of antipsychotics has markedly 

increased in long-term care facilities, often in patients without a psychiatric diagnosis. Both typical and atypical 

antipsychotics have been associated with pneumonia in community and nursing home settings. However, rates 

of antipsychotic use in the acute hospital setting and the association between this use and hospital-acquired 

pneumonia (HAP) are unexplored. 

 

METHODS: We studied an observational cohort of all patients admitted to a large academic medical center in 

Boston, Massachusetts from 1/2007 through 7/2013, at least 18 years of age, and hospitalized for at least 2 days. 

We excluded transfers from outside hospitals, patients admitted to the psychiatry service, and patients with a 

diagnosis of a psychotic disorder. Data were collected from electronic medical information databases at the 

medical center. We defined antipsychotic use as any pharmacy charge for an antipsychotic medication, 

subclassified as typical and atypical. The primary outcome was HAP, defined as any ICD-9 for bacterial 

pneumonia coded as not present on admission. We used a generalized estimating equation logistic regression 

model to control for repeated admissions and confounders. Our model included 40 variables, chosen based on 

hypothesized associations with antipsychotic use and/or HAP, including demographics, comorbidities as 

defined by Elixhauser et al., and concurrent medication use (sedatives, opioids, immunosuppressive agents, 

acid-suppressive medications). We assessed for effect modification by age using a dichotomous variable where 

we varied the cutpoint ( < versus ≧ 60, 65, 70, 75 years). 

 

RESULTS: Our cohort included 146,680 admissions (median age = 56 years; 39% male). Antipsychotics were 

used in 18,047 (12.3%) admissions (8.0% typical and 5.8% atypical, with 1.5% exposed to both), and HAP 

occurred in 2,992 admissions (2.0%). See table for rates of HAP and adjusted odds of HAP by exposure 

category. Use of each subclass of antipsychotic medication was associated with increased odds of hospital-

acquired pneumonia, with highest risk seen in those admissions with exposure to both classes. There was no 

effect modification by age at any of the chosen cutpoints. 

 

CONCLUSIONS: Antipsychotic use was common during hospitalization, occurring in 12% of non-psychiatric 

admissions. Both typical and atypical antipsychotics were associated with increased odds of hospital-acquired 

pneumonia after extensive adjustment for patient characteristics and concurrent medication exposures. Given 

their associated risks, further scrutiny is warranted regarding prescribing practices of antipsychotic medications 

in the acute hospital setting. 

 

 

Rates of HAP and adjusted odds of HAP by exposure category 

Exposure Status*  n (% of cohort)  HAP n (% of exposure category)  Adjusted OR for HAP [95% CI]  

Neither  128,633 (87.7)  1,970 (1.5)  Reference  

Typical antipsychotic  9,512 (6.5)  392 (4.1)  1.6 [1.4-1.8]  

Atypical antipsychotic  6,276 (4.3)  339 (5.4)  1.7 [1.5-1.9]  

Both  2,259 (1.5)  291 (12.9)  2.5 [2.1-2.9]  

*Categories are mutually exclusive 
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BACKGROUND: As part of a nationwide strategy to reduce readmissions for chronic diseases, hospitals are increasingly using the 

inpatient setting as a "teachable moment" to train patients in important self-management techniques to improve both patient-centered 

outcomes as well as to avoid preventable re-hospitalizations. Inpatient education is particularly salient for patients with COPD, which 

is the 3rd leading cause of readmission among Medicare patients, who are often not aware how to use their preventive and rescue 

inhaler medications correctly. While hospital-based education is not new, it is unclear how durable it is and when reinforcement may 

be needed. The objective of this two-center randomized clinical trial was to test the short-term effectiveness and longer-term retention 

of a guideline-based, patient-centered approach, called teach-to-goal (TTG) compared to a brief intervention (BI) of simple verbal 

instructions to teach inhaler technique to inpatients with COPD or asthma. 

METHODS: Patients were randomized to TTG or BI, stratified by level of health literacy (high/low/unknown [due to insufficient 

vision]). Use of metered-dose inhaler (MDI) and Diskus® devices was assessed using step-by-step checklists. Misuse was defined as 

<75% of steps correct. TTG participants received cycles of inhaler demonstration followed by re-assessment of technique ("teach-

back"). BI participants received verbal instructions without demonstration. Participants returned at 30-days and 3 months post-hospital 

discharge. Significance was tested using Chi square and Fishers exact tests. 

RESULTS: Between September 2011 - October 2012, 120 participants were enrolled from two urban hospitals and were randomized 

to either the TTG (n=62) or BI (n=58) interventions. The majority were female (73%) and African-American (90%), with a mean age 

of 47 years. Two-thirds (66%) had been hospitalized at least once in the last year and nearly half (49%) had a near-fatal event (ICU 

admission and/or intubation) in their lifetime. Fifteen percent had insufficient vision, 19% had low health literacy. Eighty-nine percent 

of participants returned at 30-days and 86% returned at 3 months. There were no baseline differences between groups (TTG vs. BI) in 

the baseline prevalence of misuse for either MDI or Diskus. Immediately after education, misuse was less common in TTG vs. BI for 

MDI (11 vs. 60%, p<0.001) and Diskus devices (5 vs. 61%, p=0.001). At 30-days there were no significant differences in misuse for 

either MDI (53 vs. 70%, p=0.09) or Diskus (53 vs. 59%, p=0.73). Despite the lack of significant 30-day findings, MDI misuse was 

significantly less likely at 3 months in the TTG vs. BI group (48 vs. 76%, p=0.003). A similar result at 3 months for the Diskus device 

was not seen (p=0.2). Stratifying the results by level of health literacy did not produce any clear patterns [Table]. There were no 

differences between TTG and BI for any health literacy group at 30 days; those with adequate health literacy were less-likely to 

misuse MDI at 3 months in TTG vs. BI group (p=0.02). Participants were less-likely to misuse Diskus if they received TTG vs. BI for 

those with adequate health literacy (p=0.006) or less-than-adequate health literacy (p=0.048), but not for those with insufficient vision 

(p>0.99). There were no differences between TTG and BI for any health literacy group at 30-days or 3 months for the Diskus device. 

CONCLUSIONS: Although patient-centered TTG education can improve self-management skills among inpatients with asthma or 

COPD, the effects of hospital-based education wane over time. This suggests that in order to improve patient-reported outcomes and 

potentially decrease re-admissions, post-discharge educational reinforcement is likely necessary for long-term mastery of chronic 

disease self-management. Further, data are needed about the effectiveness of hospital-based education on subsequent clinical 

outcomes for hospitalized patients with COPD or asthma in the short-term and long-term after hospital discharge. 

 

Proportion of Misuse 

 
MDI  DISKUS  

 
TTG  BI  p-value  TTG  BI  p-value  

Baseline  92  84  n/a  75  89  n/a  

Post-education  11  60  <0.001  5  61  <0.001  

30-days  54  70  0.112  53  59  0.73  

3 months  48  76  0.003  38  63  0.157  

 

TTG: Teach To Goal; BI: Brief Intervention 
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BACKGROUND: Risk-standardized mortality rates are used to assess the quality of care for patients 

hospitalized with pneumonia, and were recently added to Medicare's Value Based Purchasing. The measure 

includes patients regardless of advanced directives (unless the patient is already in hospice) and those with 

terminal illnesses for whom pneumonia may play only a minor role in their death. The objective of this study 

was to assess the proportion of patients included in the CMS pneumonia mortality measure for whom 

pneumonia was a major contributor to death. In addition, we compared the intensity of care during 

hospitalization including admission to intensive care unit (ICU) and ventilation management for patients for 

whom pneumonia was a major contributor to death and those for whom it was not. 

 

METHODS: Retrospective, chart review of adults who died with a principal diagnosis of pneumonia between 

January 2008 and December 2012 in 3 hospitals in Western Massachusetts. Determination of pneumonia as a 

major or minor contributor in the patient death was assessed by 2 reviewers who used a standardized abstraction 

form. Results were compared and discussed until the agreement reached 100% (for a total of 57 charts); 

thereafter charts were assessed independent by each reviewer. Pneumonia was considered to have been a minor 

determinant if at admission patient had advanced comorbidities which may have been the major contributor to 

death (e.g. metastatic cancer). Patients' characteristics, comorbidities, ventilation management and advance 

directives were collected and compared between the 2 groups of patients. 

 

RESULTS: We included 204 pneumonia deaths from 3 hospitals; 169 from a large academic center and 35 

from 2 community hospitals. For the first 30 charts reviewed, inter-rater k agreement coefficient was 0.35. 

Discrepancies between the reviewers were resolved through discussion; agreement then rose to a k of 0.63 for 

the next 12 cases and to a k of 1.0 for the next 15 cases. The median age of the study population was 78.5 years, 

46% were male, 98% had at least one major co-morbidity and majority were white (87%). During 

hospitalization, 24% were intubated and 25% died in the intensive care unit. Pneumonia was considered to have 

played a minor role in patients' death in 167 (80%) cases. Overall, 51% of cases had a do-not-resuscitate order 

(DNR) at admission and 25% at the time of death. Of those who had their code status changed during 

hospitalization, the change to DNR or comfort care was made on the day of death in 41% of the cases.. 

Compared with patients for whom pneumonia was a major reason to death, patients for whom pneumonia was a 

minor contributor to death were slightly younger, had more advanced comorbidities (100% vs 86%); were less 

likely to be admitted to ICU (28% vs 42) and to be mechanically ventilated (22% vs. 32%); were less likely to 

have mechanical ventilator withdrawn before death (78% vs. 92%) and were more likely to expire on the 

medical ward (76% vs. 53%). 

 

CONCLUSIONS: Only a small fraction of deaths included in the pneumonia mortality measure are the direct 

result of pneumonia. The majority of patients who die are frail elderly with advanced non-modifiable 

conditions, most of whom decide to forego aggressive care at some point during their admission. The deaths of 

these patients do not necessarily reflect the quality of pneumonia care received. Only half of these patients had 

DNR orders on admission, and many initially received aggressive care, suggesting opportunities for discussion 

of end of life care before hospitalization. 
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BACKGROUND: Patient experience measures are important markers of quality, as evidenced by use of the Hospital Consumer 

Assessment of Healthcare Provider Scores (HCAHPS) and Care Transitions Measures (CTM-3) for hospital value-based purchasing 

reimbursement. Patient experience scores are lower in safety-net hospitals than non safety-net hospitals; this gap is widening. We 

assessed the effect of a nurse-led, language concordant, hospital-based care transition intervention on patient experience in older 

adults hospitalized at a safety-net hospital. 

METHODS: We randomized, and stratified by language (English, Spanish or Chinese), 700 inpatients age 55 and older who were 

inpatients at an academic urban safety-net hospital. The intervention consisted of usual care and 1) inpatient visits by a language 

concordant nurse that provided individualized post-hospitalization education and 2) post-discharge phone calls by a nurse practitioner 

to reinforce the care plan and to address acute complaints. Language concordant research assistants, blinded to randomization group, 

measured HCAHPS nursing, physician, medication, and discharge information domains and CTM-3 scores at 30 days after hospital 

discharge. 

RESULTS: Of 685 participants who survived to 30 days, 90% (n=617) completed follow-up research interviews. Mean age was 66 

years; 24% were African American; 19% were White; 32% were Asian and 19% Latino. Over half (61%) of interviews were 

conducted in English, 24% in Chinese and 15% in Spanish. Over a third of participants noted limited English proficiency, and 51% 

met criteria for low health literacy. Study nurses spent an average of 157 minutes with the intervention participants. There were no 

statistically significant differences in mean HCAHP domain scores and CTM-3 scores between the intervention and control groups 

(Table 1); no significant differences were seen between groups when results were stratified by language. 

CONCLUSIONS: The failure of a language concordant nurse-led intervention to improve patient experience scores suggests that 

these measures are difficult to improve using hospital-based interventions. Thus, caution should be exercised when linking hospital-

based reimbursement to improved HCAHPS and CTM scores. Further work is necessary to identify interventions that can improve 

patient experience and care transitions measures. 

 

Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) Mean Domain and Care Transitions Measure (CTM-

3) Scores assessed at 30 days 

HCAHP domains  
Intervention Score out of 100 (standard 

error) Response number  

Usual Care Score out of 100 (standard 

error) Response number  

p-

value*  

Nurse communication  90.0 (1.0) 291  89.0 (1.0) 302  0.35  

Doctor communication  91.9 (1.0) 289  91.8 (.9) 299  0.60  

Communication about medicines  72.3 (2.6) 161  75.7 (2.4) 170  .34  

Communication about discharge  82.9 (1.9) 284  78.0 (2.1) 289  .11  

 

Intervention Score (standard error) 

Response number  

Usual Care Score (standard error) 

Response number  

p-

value*  

CTM-3 Score  80.5** (1.1) 286  78.5** (1.1) 291  0.18  

Took preferences into account when I 

left the hospital  
3.32† (.04) 286  3.29† (.04) 291  .38  

Understanding of my responsibility 

when I left hospital  
3.46† (.04) 291  3.37† (.04) 300  .06  

Understood the purpose for each of my 

medicines  
3.46† (.04) 291  3.40† (.04) 300  .23  

 

* wilcoxan rank sum statistic use to generate p-value ** overall CTM-3 score out of 100 † individual CTM-3 question score out of a 

total of 4 

 


