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Abstract 

 

Over a quarter of all heart surgery patients are readmitted to hospitals across Canada with 

post-operative complications experienced during the first 3 months of recovery. This may be due 

to the quality of existing patient education intervention. Specifically, the mode, episode, and 

timing of delivery of standard education programs may not be optimal in promoting self-care 

behaviours, resulting in the development of complications leading to increased hospital 

readmissions. The objectives of this preliminary descriptive study were twofold: 1) to describe 

the most consistent mode, episode, and timing in which education is provided to patients 

following heart surgery; and 2) to identify the degree to which the current educational mode and 

episode are correlated to readmission rates following hospital discharge. A non-experimental 

preliminary descriptive design was used to address the study objectives. Setting: Thirty-three 

patients were recruited from a cardiovascular surgical unit located within a large tertiary hospital. 

Method: Patients were included if they underwent heart surgery for the first time; were literate in 

English; cognitively oriented; and had access to a working phone at home. Point-biserial 

correlations were performed to identify the degree to which the characteristics of existing patient 

education were correlated to hospital readmission rates. Results: A statistically significant 

inverse relationship between episode and hospital readmission (rpb = - .49, p = .001) was noted 

suggesting that with reduced exposure to patient education, there is an increased likelihood for 

hospital readmissions. Conclusion: Increasing the number of times education is provided may 

reduce the number of hospital readmissions. 
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1.0. Introduction 

Coronary artery bypass grafting (CABG) and valve replacement (VR) are the 

most common surgical treatments for cardiovascular disease (Cebeci and Celik 2008).  

Despite their advantages, CABG and VR result in substantial changes in the physical and 

psychological functioning of individuals within the first three weeks following surgery 

(Cebeci and Celik 2008). These changes include an increase in fluid retention; 

fluctuations in heart rate and rhythm; increase in feelings of nervousness; and the 

presence of symptoms such as fatigue, dyspnea, pain, and muscle soreness (Barnason et 

al. 2000).  The functional changes are of significance, as patients now spend considerably 

less time in hospital due to the gradual decrease in the length of hospitalization (Cardiac 

Care Network of Ontario 2007).  This leads to reduced access to healthcare providers, 

requiring patients to become more engaged in the self-management of their condition 

throughout all stages of their recovery.  

Within the current in-patient cardiovascular surgical (CVS) setting, education is 

provided for all patients who have had CABG and/or VR (Jaarsma et al. 2000).  The 

intended outcome of these education programs is the increased performance of self-care 

behaviours following discharge. The delivery of education generally occurs during the 

post-operative hospitalization period (Moore and Dolansky 2001; Fredericks 2009) and 

involves presenting standardized information that addresses: medication management, 

healthy heart diet, activity, signs and symptoms of infection, incision care, and 

complications (Public Health Agency of Canada 2012) in a variety of formats that include 

written and video.  
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Although resources to promote recovery are made available, over a quarter of all 

CABG and/or VR patients are being readmitted to hospitals across Canada with post-

operative complications experienced during the first 3 months of recovery (Public Health 

Agency of Canada 2012). The most common causes of readmissions are post-operative 

infections (28%) and heart failure (22 %) (Hannan et al. 2003). The rate of hospital 

readmission for CABG and/or VR has significant implications for health care resource 

utilization, continuity of care across the system, and exacerbation of underlying cardiac 

condition. A possible reason for the high rate of readmission is the quality of the patient 

education intervention. Specifically, the mode, episode, and timing of delivery of the 

educational intervention may not be optimal in promoting self-care behaviours, resulting 

in the development of complications and hospital readmissions.  

2.0 Literature Review 

Studies (Barnason et al. 2003; Gortner & Jenkins, 1990; Guru et al. 2006; Hannan 

et al. 2003; Roebuck, 1999; Statistics Canada, 2013; Tranmer & Perry, 2004) examined 

post-operative individualized patient education interventions but did not evaluate impact 

on or relationship with hospital readmission rates. These studies yielded inconclusive 

findings, as they did not attempt to control for biases.  

In addition, Brown et al. (2011) systematic review assessed the effect of patient 

education on total number of cardiac related and non-cardiac related readmissions during 

the follow-up period following the intervention. Findings indicate a statistically 

significant inverse relationship between the number of times patient education is 

delivered and the total hospital readmissions. This review was limited in scope, as it 

included trials that enrolled study participants who had suffered a myocardial infarction 
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(MI), underwent revascularization, or who had angina pectoris or coronary heart disease. 

Individuals who underwent CABG, VR, or CABG and VR were underrepresented.  

2.0. Objectives 

The objectives of this preliminary descriptive study were twofold: 1) to identify 

the degree to which the current educational mode and episode are correlated to 

readmission rates following hospital discharge; and 2) to describe the most consistent 

mode (booklet/video/booklet and video), episode (zero/once/twice/multiple times), and 

timing in which education is provided to patients following heart surgery. 

3.0. Method 

3.1. Design 

A non-experimental preliminary descriptive design was used to address the study 

objectives. The results from this study will provide a preliminary indication as to the 

potential relationship between specific characteristics of patient education, in particular 

the mode and episode; and hospital readmission rates. As this relationship does not 

appear to have been examined previously, the use of a descriptive design is appropriate to 

provide introductory data into the potential relationship between these variables of 

interest. Approval for the conduct of this study was received from the Research Ethics 

Boards at participating institutions.  

3.2. Procedure  

Baseline data were collected by a trained research assistant (RA) through face-to-

face interaction following acquisition of written informed consent. Outcome data were 

collect by the same RA at 3 weeks post-hospital discharge, by telephone.  
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Prior to commencing the study, the research assistant received a 2 week intensive 

training session on patient recruitment, consent acquisition, data collection, and data 

entry. Simulation scenarios involving actors were used to reenact a patient-researcher 

scenario. The development of interpersonal and communication skills, consistency in 

recruitment and data collection procedures, and enhancement of problem solving abilities 

were the focus of this training. 

3.3. Setting 

This study occurred on a cardiovascular surgical unit, at a university-affiliated 

teaching hospital in a large Canadian urban centre. The site admits approximately 1300 

CABG and/or VR surgical patients a year. The average length of stay is 4.1 days on this 

unit, while the average age is 69.3 years old. The male/female ratio is 3:1. Approximately 

70 % of the accessible population met the eligibility criteria.  

3.4. Inclusion criteria and sample size 

To be included in the study, patient had to have undergone CABG and/or VR surgery 

for the first time; be literate in English; oriented to time, place, and person; and had 

access to a working phone at home.  

 Available consenting patients were entered into the study until the desired sample 

size was reached. Sample size for this study was determined based on Burns and Grove’s 

(2009) interpretation of sample size for preliminary studies. Based on the number of 

groups, 1; an established alpha level of .05, the estimated sample size was identified at 30 

patients. As data was collected at 3 weeks following hospital discharge, it was anticipated 

that a 10% dropout rate would occur based on studies that have used a CABG and/or VR 
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sample and assessed outcomes of interest during the home recovery period (Jaarsma et al. 

2000; Fredericks et al. 2010). The adjusted sample size was revised to 33.  

3.5. Instruments 

A standard demographic questionnaire was used to collect information related to 

the patient’s age, sex, educational level, marital status, type of surgery, culture, and co-

morbid condition. Data related to mode (i.e. who provided the education and how was it 

given), episode (i.e. how many times was education provided), and timing of education 

delivery (when did you receive the education) were collected via self-report. As well, 

questions were asked related to whether or not the patient was readmitted to a hospital; if 

they needed to visit an emergency room; and the reason for the readmission and/or 

emergency room visit. 

3.6. Procedure for patient screening and recruitment 

Patients were screen for study eligibility, by unit staff, within 24-48 hours of 

admission to the CVS unit. A trained research assistant approached patients, who 

expressed interest in hearing about the project, to explain the study in detail, answer any 

questions that they may have, and obtain written consent to participate.   

3.7. Data analysis 

Descriptive statistics (i.e. measures of central tendency and dispersion) were used 

to 1) characterize the sample on demographic and illness characteristics and 2) describe 

post CABG and/or VR educational intervention characteristics. Point-biserial correlation 

analyses were performed to identify the degree to which the mode (booklet/video/booklet 

and video) and episode (zero/once/twice/multiple times) of patient education 

interventions were correlated to hospital readmission rates. 
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4.0. Results 

Thirty-five patients who met the eligibility criteria were approached for 

participation in the study. Thirty-three individuals signed the consent form, 29 patients 

completed the study, with two declining to participate due to feeling unwell. Four 

(12.1%) patients were identified as loss to follow-up.  

 The participants had an average age of 65.5 years (SD = 12.0), were 

predominantly married (77.1 %) men (57.1 %), with high school level education (31.4 

%). Just over a quarter (25.7 %) of the study participants had three bypass grafts and 

three co-morbid conditions (28.6%). The most frequently reported co-morbid conditions 

were high blood pressure (86.2 %), high cholesterol (68.9 %), diabetes (37.9 %), and 

arthritis (24.1%). Approximately a half (51.4 %) of the study participants had an isolated 

CABG procedure, with over a quarter (27.6 %) having CABG and VR.  

Over half (51.7%) of the study participants were first generation Canadians, with 

Irish/Scottish/English (48.3 %), Indian (24.1 %), Jamaican (13.7%), and Chinese (10.3 

%) being the most common cultures represented in the sample. Irish, Scottish, English 

were clustered as a single culture because all of the study participants who identified 

themselves within this category had mixed backgrounds that included: Irish and Scottish, 

Irish and English, English and Irish, and English and Scottish. 

As identified in the patient charts, all (100%) study participants received post-

discharge teaching in the form of an educational booklet. As well, patients were 

encouraged to view a discharge education video that could be accessed free of charge 

from their in-room television sets. Data related to the number of times, patients read the 
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booklet and/or viewed the video was not identified in the chart. The educational materials 

were made available to patients within 24 hours of their admission to the in-patient unit. 

 Study participants (48.6%) recalled having received some form of patient 

education during their hospitalization. Three (10.3%) patients stated that they did not 

receive the education, while 41.3% of the study participants stated that they could not 

remember receiving any education while they were in the hospital. Of the patients that 

did remember receiving the patient education provided in the hospital, 71.4% stated that 

they received the teaching at one point in time, in a one-on-one format (71.4%), with 

content presented in an educational booklet (78.6%). Approximately fourteen percent of 

the sample stated that they received the education in the form of a video.  

Approximately 37.9 % (n = 11) of the study sample reported using the services of 

an emergency room, as well as being readmitted to a hospital. Of the number of study 

participants readmitted to hospital, 72.7 % (n = 8) could not remember receiving 

education during their hospitalization. The most common reasons for hospital 

readmissions included: chest pain (81.8 %), bleeding (54.5%), and pneumonia (81.8 %). 

 Point biserial correlation analyses were performed to identify the degree to which 

the mode and episode were correlated to hospital readmission rates. A statistically 

significant correlation between episode and hospital readmission rates (rpb = -.49, p = 

.001) was noted. No statistically significant correlation between mode 

(booklet/video/booklet and video) and hospital readmission rate (p > .05) was found. 

5.0. Discussion and Implications 

The general characteristics of the sample were similar to those of the accessible 

and target population. A diverse cultural representation was reported in this sample. This 
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is significant as a patient’s cultural background has a considerable impact on how they 

will access and respond to health care information (Kleinman, 2004; Kleinman et al. 

2006; Spector 2003). An individual will draw on personal experiences and traditions to 

learn from their own culture how to be healthy, how to recognize illness, and how to be 

ill (Kleinman et al. 2006). Thus, the meanings attached to the notions of health and 

illness is related to the culture bound values; which shape how experiences are defined 

and perceived (Kleinman, 2004). The findings indicate close to half of the individuals 

who underwent heart surgery were non-white. The content used to design the existing 

patient education booklet and video was obtained from empirical evidence that was 

generated from studies conducted using mainly white, homogenous samples (Moore and 

Dolansky 2001; Weaver and Doran 2001; Moore 1994; Marshall et al. 1986; Beckie 

1989; Steele and Ruzicki 1987). Thus, as a result of the diverse cultural representation of 

the sample, the entire educational content presented in the booklet and on the video may 

not have been applicable to all study participants. Individualizing the content found in 

existing patient education interventions may serve to address the specific learning needs 

of individuals from culturally diverse backgrounds. 

 Eleven study participants stated that they were readmitted to a hospital during the 

first 3 weeks of home recovery. Chest pain, complications, and infection were noted as 

the main reasons for hospital readmissions. These findings are concerning as patients 

appear to be stable during their hospital discharge and then develop an infection or 

exacerbation of an existing complication during their home recovery. This may be due to 

not having the necessary knowledge to engage in self-care behaviours to avoid or prevent 

the onset of complications and/or infections. Educating patients following their hospital 
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discharge may serve to provide them with the necessary information needed to be able to 

engage in self-care behaviours to avoid or decrease the onset of infections and/or 

complications. Thus, reducing the overall use of health care services during the home 

recovery period.  

 Furthermore, approximately 2/3 of study participants readmitted could not 

remember receiving any form of patient education. This may be due to a combination of 

hypoperfusion during the surgical procedure resulting in memory loss (Bhimji et al. 

2006). Approximately half of all cardiovascular surgical patients experience some form 

of cognitive impairment following surgery, which is most commonly manifested in the 

form of memory loss (Newman et al. 2001). The memory loss can last anywhere between 

a single day to a year following surgery; however, the majority of patients usually regain 

their memory within the first couple of weeks of recovery (Newman et al. 1995). 

Providing patients with education beyond the immediate post-operative period will allow 

them to have access to information that they may not have been able to process 

immediately following their surgery.  

 Finally, a statistically significant inverse relationship was noted between episode 

and hospital readmissions suggesting that with reduced exposure to patient education, 

there is an increased likelihood for hospital readmissions. During the post-operative 

hospitalization, patients are typically not exposed to repeated one-on-one education 

sessions (Fredericks 2008). This is mainly due to a number of factors that may include 

nurses’ workload, patient’s health status, and availability of resources (Cebeci and Celik 

2008). Thus, increasing the number of times education is provided may reduce the 

number of hospital readmissions.  
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6.0. Conclusion 

Even though the sample size was small, this study does provide preliminary 

evidence to suggest patients need continued support during their home recovery period, 

as existing educational interventions may not be effective in promoting adequate 

recovery. Nurses may wish to consider providing education in the form of a telephone 

based teaching session offered at multiple times during patients’ post-discharge recovery. 

These interventions can be patient centered, in that the content of the education is tailored 

to reflect the learning needs of the individual (Lauver et al. 2002). This may serve to 

decrease the number of health care services (i.e. hospital readmissions, emergency room 

visits, etc…) patients are accessing during their home recovery. 

Furthermore, continued examination into the relationship between episode of 

patient education and hospital readmission is needed. In particular, future research studies 

should be designed to replicate study findings using a larger, culturally diverse sample. 

As well, additional studies should evaluate the effectiveness of patient centered education 

programs delivered over the telephone during the home recovery period, in reducing the 

onset and/or exacerbation of complications and use of additional health services across 

culturally diverse samples following CABG and/or VR. 
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