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Abstract

Background—Many approaches have been considered to reduce heart failure (HF) 

readmissions. The Joint Commission (JCO) requires hospitals to provide patients admitted for HF 

with discharge instructions that address six topics related to HF management: diet, exercise, 

weight monitoring, worsening symptoms, medications, and follow up appointments. These 

guidelines were developed based on expert opinion, but no one has tested whether patients’ 

understanding of these instructions affects 30-day readmission rates.

Methods and Results—We conducted a prospective cohort study of patients admitted for 

decompensated HF. Patients completed an understanding survey immediately after their nurse 

read their discharge papers. The survey contained one question for each of the six JCO topics. Of 

the 145 patients in the study, only 14 (10%) understood all 6 discharge instructions. Patients with 

complete comprehension of their discharge instructions were significantly less likely to be 

readmitted within 30 days than those with non-perfect understanding (p = 0.044), but this 

association was no longer significant after controlling for level of education and use of English as 

a primary language.

Conclusions—HF patients’ comprehension of discharge instructions is inadequate. Patients 

with limited education and those that do not speak English as a primary language are more likely 

to have poorer discharge understanding and higher rates of 30-day readmissions.
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Introduction

Given the multitude of public health and policy implications associated with hospital 

readmissions (1, 2), considerable attention has been paid to developing strategies that keep 

patients from returning to the hospital. Heart failure (HF) patients, a chronically ill 

population whose prevalence is increasing (3), are frequently readmitted to the hospital. The 

national 30-day readmission rate for Medicare patients admitted for HF in 2010 was 24.6% 

(4), essentially unchanged from the previous two years, and among all Medicare patients 

those with HF are more likely than any other patient group to be readmitted (2). There has 

been considerable effort to lower this readmission rate as part of broader health care reform, 

and Medicare has begun to inflict financial penalties on hospitals that have excessive 

readmission rates (1).

Because HF readmissions are common, multiple approaches have been considered to reduce 

them. Some hospitals have used education classes (5) while others have piloted programs 

that involve having nurses follow patients in their homes (6). One national initiative that was 

begun in 2002 is the Joint Commission's (JCO) standard for discharge instructions (7, 8). 

This standard, known as HF-1, requires that all discharge instructions address 6 specific 

areas related to HF management: activity level, diet, discharge medications, follow-up 

appointments, weight monitoring, and procedures to follow if symptoms worsen (7). 

Although this standard was developed based solely on expert opinion, previous research has 

shown that among 782 HF patients, those who received instructions that adhered to these 

JCO guidelines were less likely to be readmitted within one year of discharge than those 

who did not (9). This study, though suggestive of the importance of HF-1, was limited by its 

retrospective nature and focus on 1-year readmissions as a primary outcome, which is a 

distal endpoint for assessing the efficacy of discharge instructions. Additionally, there was 

no attempt made to determine if patients understood the instructions they were provided. 

Although ensuring that all patients receive quality instructions is an appropriate initial step, 

doing so offers little help if they do not understand these instructions. Indeed, multiple 

studies (5, 10, 11) have shown the importance of education, symptom understanding, and 

self-care in promoting medication adherence, reducing care costs, and preventing 

readmissions among HF patients.

Our primary aim for the current study was to identify demographic and clinical 

characteristics that predict HF patients’ understanding of their discharge instructions. Given 

the recent focus on reducing 30-day readmissions after HF hospitalization, we further sought 

to study the association of patients’ understanding of JCO-approved discharge instructions 

on 30-day hospital readmissions. We hypothesized that greater understanding of discharge 

instructions would be associated with lower 30-day rates of readmission.

Methods

Study Population

Eligible participants included all patients discharged from NewYork Presbyterian Hospital/

Columbia University Medical Center from August 1, 2012 to November 19, 2012 with a 

primary admitting diagnosis of decompensated HF. The HF exacerbation diagnosis, along 
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with the absence of any excluding criteria, was confirmed by study personnel by speaking to 

the physician team responsible for each patient's care and by consulting the medical record. 

Participants were eligible if the primary reason for admission was HF and were not eligible 

if they had a history of dementia, were going to be discharged to a location other than home, 

did not speak either English or Spanish, had ever received a heart transplant or left 

ventricular assist device (LVAD), or if their HF was due to a congenital heart defect. As 

shown in Figure 1, 181 of the 237 eligible patients were enrolled. The study was approved 

by the institutional review board of Columbia University Medical Center, and all patients 

provided informed consent to participate.

Demographic and Clinical Characteristics

Demographic and clinical data were obtained from several sources. Patients completed a 

demographic survey that was administered immediately after enrollment in the study, 

approximately one to two days prior to discharge. This survey included questions about 

racial and ethnic background, monthly income, level of educational attainment, and marital 

status. It also included the two-item Patient Health Questionnaire (PHQ-2), a validated 

assessment of depression (12). Other clinical variables including echocardiographic 

parameters (e.g. ejection fraction) and laboratory data (e.g. serum Na, creatinine, and 

hemoglobin) were obtained during hospitalization from the electronic medical record.

Assessment of Understanding of JCO Discharge Instructions

Patients were assessed for their understanding of their discharge instructions by means of an 

understanding survey. The survey was developed to provide an assessment of how well 

patients understood the six parts of discharge instructions that are included in HF-1. The 

study authors worked with an adult health literacy expert to develop the survey instrument, 

with a particular focus on ensuring the survey would be concise while providing an accurate 

representation of a patient's discharge understanding. Multiple-choice questions were used 

to ask about discharge diet, exercise regimen, weight monitoring and what a patient would 

do if symptoms returned. For the questions about follow-up appointments and discharge 

medications, patients were asked to list their appointments and medication regimens. The 

study was pilot tested on 10 patients, and the results were used to determine how the 

instrument would be scored during the study. This understanding survey was administered 

immediately after each patient's nurse read the standardized discharge instructions, which 

included a medication list and a list of all follow-up appointments. For patients that did not 

speak English, discharge nurses used a phone interpreter service as per hospital protocol. For 

all surveys, patients had the option to read and complete the surveys on their own or to have 

the questions read aloud to them and have their answers marked. Survey materials were 

administered in both English and Spanish, and patients had the option of using either 

language. All study materials were translated by a native Spanish speaker with experience in 

translating materials for research studies.

Statistical Analyses

Responses to the understanding survey were scored by summing the responses to each item 

(0 or 1), yielding a total score ranging from 0 to 6. Based on the results of pilot testing, 

answers were judged to be correct if patients responded with an answer that corresponded 
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with national guidelines (13) or that matched an alternate instruction that was printed on 

their discharge paperwork. The understanding survey used in the study, along with a more 

detailed explanation of its scoring, is presented in the Appendix.

To ascertain 30-day readmissions we first used the electronic medical record to see if a 

patient was readmitted to the hospital and/or whether they had attended their scheduled 

follow-up appointment. All patients were also contacted by telephone 30 days after 

discharge to further determine recurrent hospitalizations. All phone calls followed a standard 

script. If patients did not answer their phone, multiple attempts were made on the subsequent 

days until stopping at day 35. Additionally, as part of routine hospital policy, all patients 

were called within 3 days of discharge by nursing staff. We recorded whether or not a 

patient answered this 3-day phone call.

Multivariable linear regression analyses were conducted to examine which clinical and 

demographic factors predicted understanding. These clinical and demographic factors were 

chosen based on univariate analyses of factors that might predict understanding. Patients’ 

understanding scores were treated as a continuous variable. Kaplan-Meier (KM) survival 

analysis was conducted to determine whether time-to-readmission varied as a function of 

understanding, and the log-rank test was used to test statistical significance. Given the 

results of these primary analyses, we conducted two post hoc KM survival analyses to test 

whether education level and primary language predicted 30-day readmissions, a post hoc 

Cox proportional hazards survival analysis predicting 30-day readmission from age, 

education level, primary language, and understanding, and a series of chi-square analyses 

testing the association of receipt of a 3-day post-discharge phone call with readmission 

status, understanding, education, and language. For the KM analyses, we treated 

understanding as a binary variable with categories of complete understanding (score of 6) 

and incomplete understanding (score ≤ 5). All data were analyzed using SPSS software 

(IBM, Armonk, NY).

Results

Figure 1 shows the flow of study recruitment. In total, 145 patients successfully completed 

the study. The baseline demographics of these 145 patients are shown in Table 1. Our cohort 

consisted of an older, multicultural population, with multiple medical comorbidities. The 

characteristics of this group are consistent with other trials involving patients hospitalized 

for acute HF exacerbations (14-16).

Readmission and covariate data were collected for all 145 patients that completed the study. 

All but one patient received discharge instructions that addressed the 6 areas required by 

JCO. Patients’ understanding of their discharge instructions varied. On average, the 145 

patients answered 4.1 (± 1.2) questions correctly on the understanding survey. Table 2 

shows the average understanding score and the breakdown of individual scores. As seen in 

Figure 2, patients performed best on the question about what to do if their symptoms 

worsened and poorest on the question that asked about their medications, with less than 20% 

of patients able to name all of their medications correctly. Among all participants, the mean 

understanding score for English speakers was 4.33 (SD = 1.11) and for non-English speakers 
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was 3.44 (SD = 1.04, p < 0.001). Further, the mean understanding for patients with a college 

education or greater was 4.58 (SD = 0.92) and for patients with a high school education or 

less was 3.79 (SD = 1.18), p < 0.001).

To identify clinical and demographic factors that predict patients’ understanding of their 

discharge instructions, a multivariable linear regression analysis was performed. As shown 

in Table 3, both language spoken and educational attainment were significant predictors of 

discharge comprehension. In the multivariable analysis, the understanding score of English-

speaking patients was 0.9 points greater than that of patients who did not speak English (p = 

0.009). Similarly, having completed a college education was associated with a 0.6 point 

increased understanding score (p = 0.012). Understanding score was not significantly 

predicted by ethnicity or race, sex or age. The service to which patients were admitted for 

their hospitalization also did not predict the understanding score. Notably, only 22% of the 

variance in understanding scores was explained by the variables included in the multivariate 

analysis.

Consistent with national figures (4), 34 of 145 patients (23.4%) were readmitted to a 

hospital within 30 days. To determine whether level of understanding (complete versus 

incomplete) predicted time-to-readmission, we performed a KM survival analysis for all 

patients (n = 130) that completed follow-up (Figure 3). No patients with a perfect 

understanding score were readmitted within 30 days, and thus we observed a significant 

difference in time-to-readmission among patients with incomplete understanding compared 

to those with complete understanding (p = 0.044). Because education and language 

predicted greater discharge understanding, we also performed KM analyses to test whether 

time to readmission varied as a function of education level and primary language (Figures 4 

and 5). We observed a significant difference in time-to-readmission between patients who 

had a college degree compared to those who did not (p = 0.023) and for patients who spoke 

English as a primary language compared to those who did not (p = 0.039). The hazard ratios 

for 30-day readmission for patients without a college degree and for those who did not speak 

English as a primary language were 3.1 (p = 0.022) and 2.2 (p = 0.052) respectively. After 

performing a Cox proportional hazards survival analysis controlling for age, education level, 

and language spoken, the understanding score no longer significantly predicted 30-day 

readmission (p = 0.97). A final post hoc analysis, which assessed the impact of a patient 

answering the 3-day nursing follow-up phone call, found no association of receipt of a 3-day 

phone call with readmission status, understanding, education, or language.

Discussion

We found that HF patients’ understanding of their discharge instructions is limited, 

particularly with respect to their knowledge of follow-up appointments and discharge 

medications, despite receiving discharge instructions that adhere to JCO guidelines. This 

study is the first that we are aware of to specifically examine how well discharge 

instructions for HF that meet JCO guidelines are understood by patients in a naturalistic 

setting and how comprehension of these discharge instructions impacts 30-day rates of 

readmission. Our findings build upon previous studies, both qualitative (17) and quantitative 
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(18, 19), that have shown that patients with HF have a difficult time understanding their 

disease and medications.

A study by Ni and colleagues (19) of 113 HF patients found that, depending on the wording 

of items in a survey, their cohort was able to recognize the importance of a low sodium diet 

76% to 90% of the time. This finding is comparable to the 81% of patients in our study who 

correctly identified the importance of a heart healthy diet. Patients in our group had a better 

understanding than those in the Ni study of the importance of daily weight monitoring, with 

over 80% responding correctly compared to only 60% in the Ni cohort. Importantly, the 

cohort in the Ni study was composed of outpatients attending their first visit to a tertiary 

care HF clinic, without any specific intervention beforehand. In contrast, our cohort 

contained acutely ill inpatients that had just been read detailed discharge instructions by a 

nurse. This difference likely explains why our cohort performed better when asked about 

weight monitoring and just as well when asked about diet, despite the fact that as a group 

they were less educated than the Ni cohort. Our study also found that less educated patients 

had a poorer understanding of their discharge instructions, a finding that is similar to work 

done by Artinian and colleagues (18) in an outpatient setting.

Neither the Ni nor Artinian studies looked at discharge medication understanding, whereas 

we did so as part of our assessment of JCO's HF-1 guideline. Patients in our study were 

discharged on an average of ten medications, and very few (18%) correctly named all of 

their discharge medications. Other groups that have looked at medication adherence after 

hospitalization have also found that patients have a difficult time with medication 

understanding. One study by Maniaci and colleagues (20), for instance, showed that when 

asked within 18 days of discharge to name new medications started during a hospital visit, 

only 64% of patients could do so. Another study by Cline and collaborators (21) found that 

only 55% of elderly HF patients who were interviewed 30 days after leaving the hospital 

could report new medications that had been added to their regimen. The fact that our cohort 

did much more poorly than patients from these two previous studies likely reflects the fact 

that we asked patients to name all of their medications, not just the new ones. Even more 

alarming was the fact that we allowed all patients to review their discharge instructions to 

help them answer our survey. While this provision seemingly would have allowed patients 

to just read off the answers, it proved to be very difficult, as patients were confused by the 

medical language and multiple lists of medicines that were on the discharge papers. As this 

finding shows, just handing patients a medication list as part of a large packet of 

instructions, the minimum required by HF-1, will likely do little to improve medication 

understanding. Collectively these data suggest that ensuring understanding of medication 

regimens at discharge merits special attention, as poor understanding is a known barrier to 

medication adherence (22).

While it is certainly important and noteworthy to assess what aspects of discharge 

instructions patients understand, our data also show that understanding alone is not an 

independent predictor of readmission when controlling for language and level of education. 

Furthermore, both primary language and education level are predictors of readmission. This 

finding is novel for HF patients, and it builds upon research on general medicine patients 

and population level studies (23-25). Our study shows that patients who do not speak 
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English have a 2.2-fold higher likelihood of being readmitted (p = 0.052) than those who 

speak English. Similar to our findings, previous studies (24, 25) not specific to HF have 

found that general medicine patients who speak Spanish have higher rates of 30-day 

readmission (OR = 1.5, 95% CI = 1.0-2.3) and are less likely to understand their discharge 

follow-up appointments and discharge medications. Although no studies have assessed the 

efficacy of using trained in-person translators in the discharge setting, the use of such 

personnel may improve understanding of discharge instructions for non-English speakers.

Our study also found that patients with less than a college education had a 3.1-fold higher 

likelihood of being readmitted within 30 days (p = 0.022) compared to those with a college 

education or higher, and that these patients were more likely to have poor discharge 

understanding. Arbaje et al (23) found that among all Medicare patients, those without a 

high school diploma were more likely to be readmitted within 60 days than those with a high 

school diploma (OR = 1.4, 95% CI = 1.01-2.02). This finding suggests that an approach 

tailored to those with lower health literacy may improve readmission outcomes. One 

modification specific to the discharge process that may prove helpful fin reducing 

readmissions is the use of discharge materials written at reading levels appropriate for a 

broad range of patients. Work done in emergency departments has repeatedly found that 

discharge instructions are often written above patients’ reading levels, using medical 

language that is difficult to understand (26-29).

While no patients who had complete understanding of their discharge instructions returned 

to the hospital within 30 days, perfect understanding of discharge instructions did not 

independently predict readmission once education and language were controlled. This result 

implies that greater comprehension of the discharge instructions proscribed by HF-1, in and 

of itself, is not sufficient to significantly reduce readmissions. Previous studies that have 

examined discharge interventions and found a reduction in readmissions have utilized 

interventions that went beyond what is required in HF-1. Koelling and colleagues, for 

instance, found that a one-on-one, hour-long teaching and counseling session about HF 

delivered by a nurse educator prior to discharge reduced 6-month HF rehospitalization rates 

by half (10). Similarly, a meta-analysis by Phillips and colleagues found that comprehensive 

discharge planning (including one-on-one teaching sessions, geriatric discharge protocols, 

and home care coordination) combined with post-discharge support resulted in a 25% 

relative reduction in readmissions over 3 to 12 months after discharge among 18 studies 

with 3,304 participants (30). Notably, the interventions studied in the meta-analysis did not 

rely on discharge education alone to reduce readmission rates; rather, they almost all 

employed telephone or home visits to ensure close follow up. Although it is difficult to parse 

out which aspects of these interventions were most responsible for the reductions in 

readmissions, the consistent association of increased HF understanding with lower 

readmissions observed in the Koelling study and the Phillips meta-analysis suggests that the 

success of discharge intervention on reducing readmissions may require a comprehensive 

program that goes beyond merely providing patients with a discharge instruction sheet.

Although previous work by Harrison and colleagues (31) showed that receipt of a single 

post-discharge phone call may reduce rates of readmission, a post hoc analysis of our data 

failed to replicate this finding. This discrepancy in our findings compared to those of 
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Harrison and colleagues may be attributable to the smaller sample size in our study 

compared to the Harrison study (n = 30,272). Future JCO initiatives to improve the process 

of HF discharge could include broader implementation of the types of one-on-one teaching 

and post-discharge support programs that have been shown to reduce readmissions.

Notably, only 22% of the variance in understanding scores was explained by the factors we 

measured in our study, suggesting that there are factors associated with discharge 

understanding that we did not capture. We hypothesize that these unmeasured variables may 

include which specific physician and nurse were taking care of each patient. Certain doctors 

may devote additional time to ensure that patients understand their post-discharge plan, and 

certain nurses may be more experienced at delivering discharge instructions. While this 

issue was not actively pursued in this study, it represents a possible avenue for future 

research.

In contrast to previous work, our study focused exclusively on 30-day readmissions as 

opposed to readmission over longer follow-up periods. Although there is considerable 

debate over the value of 30-day readmissions as a metric by which to judge hospitals (32), 

especially when over 50% of readmissions are not for HF (2), it seems to be a useful time 

frame to evaluate the effectiveness of discharge interventions, as these 30 days may be 

critical ones during which patients are especially vulnerable to being readmitted (33). 

Despite the widespread use of HF-1, data about its efficacy has been limited. The previous 

work assessing the efficacy of HF-1 used a 12-month time span to track readmissions (8), 

and our study is the first to our knowledge to show that complete understanding of the 

information contained in HF-1 is not an independent predictor of readmission in the 

immediate 30-day period following discharge.

The strengths of our study include its prospective design and the comprehensive follow-up 

data we obtained by using both the medical record and making follow-up phone calls after 

30 days. This procedure ensured that we were able to capture patients who were readmitted 

to other hospitals, whom we would have missed if we had relied solely on the medical 

record from our institution. One other novel aspect of our study was its inclusion of patients 

who spoke primarily Spanish, which proved important, as their understanding of their 

discharge directions and rates of readmission were significantly poorer than English 

speakers. Limitations of the study include the relatively small sample size, and the 

possibility that our survey instrument may not have been an effective tool to capture patients 

understanding. Although the validity of our instrument to assess understanding has not been 

previously evaluated for its psychometric properties, we developed the tool with input from 

health literacy experts to help ensure it would be an accurate representation of patients’ 

knowledge.

Conclusion

In this diverse, multi-ethnic urban cohort of HF patients, those with a complete 

understanding of their JCO-compliant discharge instructions were significantly less likely to 

be readmitted to the hospital within 30 days than those with a less than perfect 

understanding, but this association was no longer significant after controlling for education 
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level and use of English as a primary language. Having a college education and being able to 

speak English independently predicted greater understanding of discharge instructions. 

There remains a great deal of potential improvement needed to increase HF patients’ 

understanding of their discharge instructions, particularly concerning medications, which 

may be addressed by modifications to JCO guidelines.
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Appendix 1: Understanding Survey and Detailed Scoring Methodology

Circle the one sentence that you think is true about exercise and your heart.

a. Exercise may be harmful for my heart and I should wait before starting

b. Exercising 30 minutes five times per week is beneficial or good for my heart

c. I should exercise as much as I can tolerate

d. Exercise will have no effect on my heart

e. I do not know how exercise will affect my heart

Circle the one sentence that you think is the most important advice to follow about your diet.

a. I should eat plenty of fruits and vegetables

b. I should limit how much fat I eat

c. I should limit how much salt I eat and water I drink

d. I should drink more water

e. I do not know the most important advice to follow about my diet

When should you check your weight? Circle one answer.

a. every day at home

b. every week at home

c. every month at home

d. whenever I go to the doctor

e. never

f. I do not know how often my weight should be checked

What should you do if your symptoms return or get worse? Circle one answer.

a. wait a few days and see if I feel better

b. stop taking my medications
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c. call my doctor or 911

d. I do not know what to do if my symptoms return or get worse

For the exercise question patients received a point if they correctly identified that exercising 

for 30 minutes five times per week is beneficial for their heart or if they identified that they 

should wait before exercising (for patients who had recently had an MI or a major procedure 

performed, such as catheterization with stenting or CABG). Patients also received a point for 

the exercise question if they matched alternate instructions given on their discharge papers, 

such as that they should exercise as much as tolerated. For the diet question, patients 

received a point if they identified that they should follow a low salt diet or they were able to 

match alternate dietary advice (e.g., eating fruits and vegetables) provided on the discharge 

summary. For the question about weight, patients received a point if they chose that they 

should check their weight daily. For the question regarding responses to worsening 

symptoms, patients received a point for responding that they would call their doctor or 911 

in the case of worsening symptoms. For the question about follow-up appointments, patients 

scored a point if they were able to correctly list all of the names of the doctors or clinics at 

which they had follow up visits scheduled. For the medications question, patients scored a 

point if they were able to correctly list all of the medicines they would be taking after they 

left the hospital. For all of these questions, patients’ actual discharge summaries and 

discharge medication lists were accessed from the electronic medical record and used to 

score each item. All decisions about how the instrument would be scored were made before 

the investigators began the study.
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- Patients admitted for decompensated heart failure were assessed at discharge

- Patients do not understand many aspects of their discharge, particularly 

medications

- Patients with perfect discharge comprehension had fewer 30-day readmissions

- The readmission benefit disappeared after controlling for education and home 

language

- More comprehensive discharge interventions are needed to reduce rates of 

readmissions
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Figure 1. 
Study Enrollment and Readmission Results
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Figure 2. 
The percent correct for each of the six individual questions
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Figure 3. 
Kaplan-Meier survival analysis of time-to-hospital-readmission by perfect understanding 

(score = 6) versus non-perfect understanding (all other scores), p = 0.044 by log rank 

Mantel-Cox test.
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Figure 4. 
Kaplan-Meier survival analysis of time-to-hospital-readmission by primary language, (p = 

0.025) by log rank Mantel-Cox test.
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Figure 5. 
Kaplan-Meier survival analysis of time-to-hospital-readmission by education level, (p = 

0.039) by log rank Mantel-Cox test.
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Table 1

Baseline demographic and clinical characteristics of the 145 patients

Demographics

Age (mean ± SD in years) 63 ± 15

Female 46%

Married 42%

White 32%

Hispanic 30%

Black 32%

Other Ethnicity 7%

Educational Attainment

High school or less 67%

College graduate or more 33%

Primary Language at Home

English 69%

Non-English 31%

Heart Failure Characteristics

NYHA Class at admission (median) 3

Ischemic Cardiomyopathy 41%

LVEF (median) 28%

BNP on arrival (median) 1257

Medications at discharge (mean ± SD) 9.9 ± 3.5

Comorbidities

Creatinine at discharge (mean ± SD) 1.4 ± 0.8

Charlson Comorbidity Score (mean ± SD) 3.6 ± 1.7

Hospitalized in past 30 days 26%

Hospital Course

Length of Stay (mean ± SD, days) 9.4 ± 6.8

On a cardiology service 66%

J Card Fail. Author manuscript; available in PMC 2015 September 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Regalbuto et al. Page 20

Table 2

Average understanding score and breakdown

Understanding Score Number of Patients (n=145)

0 0 (0%)

1 3 (2%)

2 11 (8%)

3 28 (19%)

4 50 (35%)

5 39 (27%)

6 14 (10%)

Mean = 4.1 ± 1.2
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Table 3

Effect of clinical variables on discharge understanding score

Clinical Variable Effect on Understanding Score Significance

English speaker versus non-English speaker 0.86 0.009

Hispanic versus non-Hispanic 0.24 0.48

Black versus non-Black −0.25 0.33

College education or more versus high school education or less 0.58 0.012

Age (per year increase) −0.003 0.60

Sex (Male versus Female) 0.11 0.58

In CUMC heart failure program 0.06 0.82

Hospitalization in the 30 days prior to index visit 0.05 0.82

On cardiology service −0.27 0.23

Had a heart failure consult 0.39 0.13

PHQ-2 total score −0.07 0.26

Significant variables in bold. Effect on understanding score is unstandardized beta. CUMC = Columbia University Medical Center. PHQ-2 = 
Patient Health Questionnaire-2.
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