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Introduction

The World Health Organization predicts that deaths due to 
cardiovascular disease (CVD) will increase around the 
globe from 17 million in 2008 to 25 million in 2030.1 
CVDs, defined as all diseases of the circulatory system, 
including those of congenital origin,2 are responsible for 
one of every three deaths in Canada and the United States.2,3 
The situation is equally serious in Europe, where CVDs 
cause over four million deaths.4 Due to their high preva-
lence CVDs impose a high social and financial burden on 
individuals, families and healthcare systems around the 
world. In 2004–2005, three of the four most costly diseases 
in Canada were CVD related, costing taxpayers $1.4bn for 

hospital in-patient care3 and another $20.9bn for medical 
staff services, hospital costs, lost wages, and decreased pro-
ductivity. CVDs cost the EU economy almost €196bn a 
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Abstract
Background: Nurses have a key role in teaching cardiovascular (CV) surgical patients to manage their post-surgical 
care after discharge. There is evidence that effective patient teaching contributes to improved quality of life, decreased 
anxiety and depression and fewer post-CV surgery emergency department visits and hospital readmissions. Despite this, 
there are no guidelines or standards for how best to educate CV surgical patients for discharge.
Aim: To conduct a literature review of published research on discharge education for CV surgical patients to inform 
guidelines for educating CV surgical patients.
Method: An exhaustive search of CINAHL, Medline, Web of Science, Cochrane Database of Systematic Reviews, and 
ERIC was executed using the following search terms: cardiovascular, cardiac, cardio*, heart, surg*, transplant, discharge, 
self-manage*, teach*, educat*, preop*, patient, care. In addition, an ancestry search of all reference lists was completed. 
Studies were included if they were published between 2007 and 2012 and focused on preoperative CV surgery adult 
patient education.
Results: The search yielded 20 studies, 12 were excluded because they did not meet the inclusion/exclusion criteria. 
Eight studies were included in the final review. Three studies reported statistically significant decreases in reported 
anxiety and depression and increased subjective health. Four studies had mixed results with both positive and neutral 
findings. No studies reported negative findings in relation to preoperative education.
Conclusion: Patients and staff identified that patient education is essential. Standardized educational tools are appropri-
ate as they can spare resources, but are only effective if used in conjunction with individualized education.
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year in direct health care costs (54%), informal costs asso-
ciated with caring for people with CVD (22%) and lost pro-
ductivity (24%).4

Surgical procedures like coronary artery bypass graft 
(CABG), balloon angioplasty, and valve repair and replace-
ment are integral to the treatment of CVD.5 Although these 
surgical procedures often improve survival rates, decrease 
symptoms and increase an individual’s functional ability,6 
surgery is not curative and individuals with chronic CVD 
remain at increased risk for coronary events.7,8 In addition 
to acute -operative care, these individuals must develop the 
knowledge and skills for self-management9,10 to prolong 
their survival, improve their quality of life and reduce the 
need for additional interventions.11–14 The concept of ‘self-
management’ has its roots in Cognitive Learning Theory 
and reflects Thomas Creer’s15 belief that patients must be 
active participants in their own treatment. Although not 
well conceptualized nor well defined, self-management is 
commonly used in health education to refer to health pro-
motion and patient education programs.16 Nurses have a 
key role in preoperative education to help patients and their 
families prepare mentally and physically for the surgical 
process and learn how to effectively self-manage post- 
surgical symptoms once they are discharged home.17,18

While preoperative education programs have demon-
strated favorable effect on post-surgical outcomes,19 there 
are no guidelines or standards for how best to educate car-
diovascular (CV) surgery patients for self-management 
after discharge. A preliminary search of the literature 
revealed that patient education is offered at various times 
and to different patient populations, including to preopera-
tive in-patients and to post-surgery outpatients.20 
Importantly, Shuldham21 and Goodman et al.22 report that 
providing discharge education preoperatively is more effec-
tive in helping patients and caregivers cope with acute and 
chronic health issues than offering the same education at 
other times.

The aim of this literature review and synthesis was to 
address the question: what preoperative educational meth-
ods, content and timing maximize information retention 
and post-discharge self-management among CV surgery 
patients. The studies selected for this review were analyzed 
and their findings synthesized as a first step in helping to 
develop an evidence-informed preoperative patient teach-
ing program for CV surgery patients.

For the purpose of this review, ‘CV surgery’ refers to 
any surgery that includes CABG or any open-heart surger-
ies such as valve repair or replacement, congenital or trans-
plant surgeries.

Methods

An exhaustive literature search of Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), Medline, 
Web of Science, Cochrane Database of Systematic Reviews, 

and ERIC was systematically executed using the following 
search terms alone and in combination: cardiovascular, car-
diac, cardio*, heart, surg*, discharge, self-manage*, teach*, 
educat*, preop*, patient, care. An ancestry search of all 
potentially relevant articles was also completed.

Inclusion and exclusion criteria

Research reports published between 2007 and 2012 with a 
focus on preoperative CV surgery patient education with 
adults were included in the review. Studies published in 
languages other than English were excluded; however, the 
reference lists of those that appeared to be pertinent had an 
ancestry search done to check for relevant articles pub-
lished in English.

Searching for relevant articles

The review was executed in May and June of 2012, as part of 
a quality improvement project at the Mazankowski Heart 
Institute in Edmonton, Canada. The initial search yielded 20 
studies, 12 of which were excluded because they did not meet 
the inclusion/exclusion criteria. Eight studies were included 
in the final review (see Appendix 1 for a condensed review of 
all eight studies reviewed). Seven were quantitative stud-
ies23–28 and one was a qualitative study29 done as part of a 
larger quantitative study, which was included in this review.22

Findings

Sample sites and countries

Data for one of the eight studies were collected from two 
sites25 and the remaining seven studies were single site 
studies.23,24,26–30 Three studies were done in China,23,25,28 
one was done each in Iran,23 Norway27 and Turkey.24 The 
primary and secondary studies by Goodman et al.29,30 were 
done in the United Kingdom.

Sample sizes

Sample sizes for the quantitative studies ranged from 40 to 
188,23–25,27–29 while the qualitative study had 19 partici-
pants.30 Of the quantitative studies, three described their sta-
tistical power analysis, with two of these25,27 reporting 
adequate sample sizes after a power analysis of 80% at level 
of significance of 0.05. The third study29 reported perform-
ing a power analysis of the sample size used and noted that 
although their sample size was low, it was not so low as to 
significantly alter the power analysis. The remaining four 
quantitative studies23,24,26,28 did not report a power analysis. 
The qualitative study30 used a purposive sample, but there 
was no reference to the adequacy of their sample size. 
Despite only two articles reporting adequate sample sizes all 
papers were included in the review.
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Population

There were two types of CV surgical patients studied in the 
eight articles reviewed: isolated CABG patients23,24,27–29 
and patients undergoing CABG or any of the following 
open-heart surgeries: valve surgery, congenital and other 
open-heart surgeries.25 All participants were aged 18 years 
or older; however, two studies instituted additional age and 
sex restrictions. One of these studies included adults under 
the age of 6827 and the other study specified men between 
40 and 65 years.23 Only patients undergoing CABG for the 
first time were recruited in three studies24,26,27 and one study 
included CABG patients with higher surgical risk scores on 
the EuroSCORE.28

Research design

Data for the sole qualitative study was generated through 
narrative discovery interviews with participants.30 Of the 
remaining quantitative studies, six were two-group rand-
omized controlled trials that used convenience sam-
pling23,25,27–29 and the remaining study used a two-group 
prospective quasi-experimental design.24 One of the eight 
studies did not describe their intervention in sufficient 
detail, making it difficult to determine whether the method-
ology was appropriate or not.23 This same study assessed 
the intervention group before the control group rather than 
implementing both groups simultaneously.23 The other 
seven studies appeared to have used appropriate controls, 
measurements and assessments.24-30

Physical health and symptoms. Each of the seven quantita-
tive studies reported on various aspects of physical health 
and symptoms post-surgery.23-29 Three studies used the 
Short Form 36 Health Survey Questionnaire.23,27,29 Other 
validated and reliable tools such as the power spectral 
analysis26 and the Brief Pain Inventory Short Form25 were 
used to measure various qualities of physical health pre 
and post cardiovascular surgery. The two remaining stud-
ies did not report using specific tools but measured physi-
cal signs and symptoms such as lower leg edema, 
constipation and respiratory difficulties.24,28 Other physi-
cal parameters assessed in one of the studies included 
blood pressure, body mass index, cholesterol level, smok-
ing rate and blood glucose.29

Anxiety, depression, and quality of life. Anxiety was mea-
sured using a variety of tools, including the Hospital Anxi-
ety and Depression Scale (HADS),25,29 Zung’s Self-Rating 
Anxiety Scale,28 Beck Anxiety Inventory27 and the Scale of 
Perceived Stress.26 Depression was measured in two of the 
studies via HADS25 and Zhung’s Self-Rating Depression 
Scale.28 Quality of life was measured in two of the studies 
using the Nottingham Health Profile questionnaire23 and 
the Coronary Revascularization Outcome Questionnaire.29 

Patient knowledge and attitudes were measured using a tool 
that included questions pertaining to coronary artery dis-
ease, CABG, coronary artery disease risk factors, and life-
style;23 the validity and reliability of this tool were not 
discussed. Patients’ self-care ability was measured using 
the Self Care Agency Scale.24

Duration of hospitalization. Length of postoperative hospi-
tal stay was reported by three studies and was measured in 
days.27,28,30 One study reported the length of stay in the car-
diovascular intensive care unit (CVICU) in days.26 This 
study also measured the frequency of spirometer use while 
in the CVICU.26 Other studies reported post-discharge 
readmission rates24 and number of days to extubation.26

Results

Quantitative studies

The results of the studies in this review are mixed, with 
three studies reporting positive results on all outcomes 
measured,23,27,28 including decreased patient anxiety,27,28 
less depression,27 better subjective health,23,27 higher qual-
ity of life23 and fewer physical complications such as leg 
edema, urinary retention, constipation, and cardiovascular 
and respiratory problems.28 The teaching intervention in 
these studies involved videos combined with one-on-one 
pre- and post-discharge educational sessions27 and individ-
ualized education and counseling sessions prior to sur-
gery.28 Educational content included procedural information 
related to pre and postoperative events plus behavioral 
instructions such as deep breathing for pulmonary care and 
pain management,27,28 information about the CABG proce-
dure, rehabilitation, and some psychosocial preparation for 
discharge home.28 No studies reported negative results 
associated with preoperative cardiovascular education.

Four studies reported mixed results with both positive 
and neutral findings.23–25,29 The positive findings included 
decreased anxiety and depression,25 less time spent in the 
CVICU25 and fewer post-discharge readmissions.24,29 In 
addition to lower readmission rates, Goodman and col-
leagues29 determined that preoperative cardiovascular sur-
gery education is cost effective. Specifically, they noted 
that the experimental group who received preoperative edu-
cation had reduced costs associated with their initial hospi-
talization (cost difference of £1817) and post discharge 
care. Because the control group was readmitted more often 
after discharge, Goodman reported that there was a £9092 
increased cost to the healthcare system.29 Other positive 
findings included less reported pain while sleeping,24,25 and 
decreased lethargy, weakness, insomnia, anorexia, leg 
edema, kinetophobia, constipation, flatulence, respiratory 
difficulties and leg and chest infections, and higher self-
care scores.24 Other studies reported no differences in aver-
age reported pain, activity, walking,25 heart rate,26 anxiety, 
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depression, body mass index, length of hospitalization and 
quality of life.29

Liou26 observed that the total time for individualized 
teaching was significantly less for video instruction com-
pared with pamphlet instruction; however, there were no 
statistical differences in perceived level of stress between 
these teaching modalities.26

Qualitative studies

The only qualitative study in this review explored patient 
and staff experiences of participating in Goodman’s29 origi-
nal study of patient education prior to CV surgery.30 The 
findings revealed perceptions of preoperative CV surgery 
education from the perspective of patients and their fami-
lies, CV nurses and CV surgeons.

Interviews with patients revealed that after participating 
in preoperative cardiovascular surgery education, many 
patients could not identify the reasons for the education 
session and that many were unable to recall what they had 
been taught. Patients did value the psychological and phys-
ical preparedness they derived from the education but did 
not believe that pre-surgery was the appropriate time to 
address their CVD lifestyle risk factors. Patients did appre-
ciate the support they received from the nurses and specifi-
cally noted that post-surgery home visits provided an 
opportunity to ask specific questions about their own health 
care and when they could be referred back to the medical 
team if warranted. Despite this individualized attention, 
patients continued to request better communication with 
the healthcare team. Patients in the study reported that they 
received information about their surgery from sources other 
than hospital CV health care professionals.30 These included 
diabetic clinics, general practitioners or previous cardiac 
rehabilitation programs.30

The nurses noted that patients received conflicting infor-
mation from these various sources and during Goodman’s29 
intervention. In addition, patients had different understand-
ings of how the healthcare system functions and therefore 
had varying perceptions of what to expect from the surgery 
itself and the outcomes. Nurses also observed that patients 
thought CABG was a cure for their heart disease and heard 
from patients that they would rather take medications than 
change their lifestyle. The nurses concluded that patients 
did not seem engaged in the educational sessions and 
seemed to have varying degrees of motivation to learn. 
Surgeons in the study agreed that lifestyle modifications 
should be addressed as soon as CVD is identified and that 
education and support for lifestyle changes should not wait 
until a patient is on the surgical wait list. Although the sur-
geons did want risk factors such as weight and smoking 
addressed more thoroughly, they did think that nurses were 
better able to see patients holistically in their own homes 
versus in an outpatient clinic, ultimately encouraging the 
use of home visits.

All study participants concurred that the educational 
material used in the intervention was generic standardized 
information regarding CABG surgery and that a more indi-
vidualized approach may have been more intriguing and 
more memorable.

Discussion

The intent of this literature review was to examine recent 
literature to determine what is known about preoperative 
CV surgical education. The results of this review highlight 
that there are no negative effects associated with this type 
of patient education. Various teaching processes were iden-
tified through interventions in the studies in the review. 
These included standardized to individualized methods, 
using written, audiotape or video modes of delivery; one-
session versus several sessions both preoperatively and pre 
and postoperatively; and including only patients or patients 
and caregivers. Standardized education pertains to learning 
resources that are created for general distribution, typically 
in the form of booklets or pamphlets, videos or audio-
tapes.31 Alternatively, individualized education involves 
patients in the development of learning goals and deciding 
what they deem is most important for them to focus on.32 
These results replicate findings in previous reviews on 
CABG patient education.31 Of note, six of the seven studies 
in this review utilized a combination of individualized and 
standardized education;23-29 however, all of the studies 
employed a single teaching method in their intervention 
(e.g. written material or video tape). This stands in contrast 
to the findings of a systematic literature review of CABG 
patient education,31 which concluded that multiple educa-
tional methods used in combination resulted in larger effect 
sizes.

In summary, preoperative teaching was associated with 
improved quality of life23,29 and decreased depression and 
anxiety25-28 in the postoperative phase and one longitudinal 
study reported effects lasting up to two years post- 
procedure.27 This suggests that effective pre-surgical edu-
cation is important for the physical and psychological well-
being of individuals who live with chronic CVD.

Significance for practice

Goals for CV surgery education. The goal of CV surgery 
education is to enable patients and their families to self-
manage their care at home and decrease post-surgical com-
plications and hospital readmission rates. Important patient 
outcomes include improved information retention, high 
patient satisfaction28 and increased adherence to therapy.33 
Physical and psychological recovery and improved quality 
of life can occur in a more timely fashion than when there 
is no education.31 Based on her findings, Utriyaprasit33 con-
tends that educating patients and their families about what 
to expect after discharge, including rehabilitation, helps to 
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decrease fears, depression and anxiety as they can antici-
pate what is going to happen physically and mentally and 
are therefore better prepared to handle these situations.

Needs assessment. Effective pre-CV surgery education 
requires a needs assessment of a patient’s understanding 
of CV health and surgery to determine the individual’s 
learning needs.34 ‘Tailoring discharge teaching informa-
tion to the unique learning needs of CV surgery patients 
and their caregivers may improve information acquisition 
and retention and positively influence the transition home 
for these individuals’ (from Spyropoulos et al., p. 1335). 
Two needs assessment questionnaires were developed by 
Spyropoulos et al.35 to assess the self-identified needs of 
patients and their caregivers. This may help health care 
professionals to understand: each patient’s unique require-
ments and determine what modifiable lifestyle risk factors 
can or should be addressed; individuals’ ability to cope 
and manage their chronic disease(s) at home; and their 
expectations of themselves, their care givers, and the 
health care system. According to Prochaska’s Transtheo-
retical Model of Change,36 which is similar to Mico and 
Ross’s37 Model for Health Education used in Babaee’s 
study,23 behavioral change requires time and each indi-
vidual will require a different amount of time but will go 
through similar stages of change.38 By completing a needs 
assessment, a nurse or other health care professional is 
able to determine whether a patient is ready for drastic or 
minute changes, which should ultimately direct how the 
education is provided.

Educational material. Since the goals of CV surgical 
education of patients are to facilitate self-care and reduce 
post-discharge hospital readmission rates, it is important 
to determine what contributes to readmissions. Accord-
ing to Lahey et al.39 readmission diagnoses were atrial 
fibrillation (23%); angina, congestive heart failure or 
ventricular tachycardia (20%); leg wound (15%); sternal 
wound (5%); pneumonia (5%); gastrointestinal com-
plaints (5%); neurologic event (2%) and miscellaneous 
(2.5%). While the rates of readmission diagnoses may 
vary, awareness of the causes of potential postoperative 
complications may help health care professionals prepare 
patients for potential adverse medical events and teach 
them how to manage situations such as angina and wound 
care. Knowing who they can call in the event of a prob-
lem may prevent an unnecessary emergency room visit 
and reduce stress on patients, their families and the health 
care system.

Participants in Goodman’s30 qualitative study identi-
fied that the acute phases just prior to CV surgery and 
immediately afterward are not opportune times to 
address lifestyle modifications. The surgeons inter-
viewed in the study agreed that lifestyle modifications 
need to be addressed well in advance of surgery. The 

information that patients wanted in the pre- and postop-
erative phases relate to knowing who they can call if 
they have questions or concerns. The patients also 
wanted information on how to recognize problems post-
operatively, how to perform physical activities that aid 
rehabilitation, medication management, managing emo-
tions31 and coping with weakness, insomnia, anorexia, 
leg edema, constipation, flatulence and respiratory dif-
ficulties.24 These areas need to be addressed in any CV 
surgical education program.

Teaching methods. Two types of teaching methods, indi-
vidualized and standardized, were reported in this review. 
Individualized education involves patients in the develop-
ment and prioritization of learning goals.32 Fredericks31 
describes individualized education as any educational inter-
vention that uniquely addresses a person’s learning needs. In 
contrast, standardized education refers to learning resources 
that are created for general distribution, typically in the form 
of booklets or pamphlets, videos or audiotapes. The latter 
typically focus on topics that nurse educators determine to be 
of general interest to all patients.31

In a literature review of patient education for patients 
undergoing CABG, Fredericks31 found that individual-
ized education was associated with statistically signifi-
cant improvements in the information retention and 
self-management skills compared with both standardized 
patient education and no education. These results high-
light the importance of identifying learning needs and 
developing an individualized approach to patient teach-
ing. Although the use of standardized methods across a 
variety of modalities (e.g. videos, reading material and 
audiotapes) have been shown to improve patient knowl-
edge, there is potential to enhance the uptake of informa-
tion by tailoring them to an individual’s learning needs. 
This could be accomplished by having patients repeat 
back what they have understood from the teaching mate-
rials, leading to a discussion between the patient and 
health care professional.30 This combination of teaching 
methods could amplify the results of standardized educa-
tional tools used alone.

Frequency and length of education. This literature review 
revealed that preoperative CV surgical education did not 
have any negative effects and demonstrated more positive 
effects than no preoperative education. Fredericks20 found 
no difference in effect if education was offered preopera-
tively or postoperatively. Although standardized educa-
tional materials spare health care professionals’ time, when 
used alone they do not produce optimal results. Liou and 
colleagues26 determined that the major difference between 
utilizing a video or a booklet for education is the amount of 
nursing time required. In their study, an educational inter-
vention that involved showing a video followed by indi-
vidualized teaching required less nursing time and had the 
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same outcomes on measures of anxiety and autonomic 
responses as did offering an educational booklet plus indi-
vidualized education. This is important as nursing time 
must be used effectively to spare costs while at the same 
time preserving quality. With all types of education, 
patients may have questions at any time pre- or postopera-
tively and having someone available to answer in person or 
via the telephone is imperative to decreasing anxiety and 
improving self-management.30 None of the studies in this 
review determined how many teaching sessions are neces-
sary for the best outcome and thus more research is required 
to determine how much time is required for CV surgical 
education.

Conclusion

CV surgery education has been demonstrated to improve 
patient outcomes post-discharge. Self-management skills 
are rarely innate and patients and families require education 
to acquire the knowledge and skill to manage their care at 
home post-CV surgery.

This literature review was completed to determine what 
content, timing, and teaching methods will enhance the 
success of CV surgical patients. The review revealed that 
using mass produced pamphlets and videos in conjunction 
with individualized, face-to-face patient education enables 
patients to identify their own priorities and achieve 
improved outcomes such as decreased anxiety and depres-
sion, lower readmission rates, and have fewer physical 
complications post-surgery.

The scarcity of recent literature regarding CV surgical 
patient education coupled with the positive results deter-
mined by this review indicate that further research is 
required to discover what material should be taught to 
patients at certain time points prior to surgery and in the 
post-surgical time period. More research is needed to 
determine how best to provide individualized care and 
how to educate nurses and other health professionals to 
provide this care. We are confident that these efforts will 
lead to improved patient knowledge, satisfaction and 
quality of life.

Implications for practice 

•	 Needs assessment: Effective Pre-CV surgery edu-
cation requires a PRE-Operative needs assess-
ment of patient’s understanding of CV health and 
surgery.

•	 Teaching Methods: A combination of teaching 
methods could amplify the results of standardized 
tools alone.

•	 Point of Contact: Having someone available to 
answer in person or via telephone is imperative to 
decreasing anxiety and improving self-management.
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