Introduction/background
Coronary artery bypass graft (CABG) and valve replacement (VR) are the
most common heart surgeries used in the treatment of cardiovascular disease
(CVD) (World Health Organization (WHO) 2010). They consist of a variety of
open heart surgical procedures and have been shown to be effective in
enhancing quality of life (Society of Thoracic Surgeons 2010).
Despite their advantages, CABG and VR are associated with the
occurrence of symptoms within the first three weeks following surgery (Cebeci
and Çelik 2008). Adequate prevention and management of these symptoms
demand performance of specific self-care behaviours post-discharge aimed at
preventing complications and enhancing recovery within the home environment
(Heart and Stroke Foundation of Canada (HSFC) 2008; Fredericks et al 2009).
Self-care is defined as the care taken by individuals towards their own health and
well being: and encompasses the actions needed to lead a healthy life; meet
one’s social, emotional, and psychological needs; be able to care for a long-term
condition; and to prevent further illness (World Health Organization (WHO),
2005). Self-care involves personal health maintenance performed by the
individual and does not require shared management or assistance from a spouse
or caregiver. It is the engagement in activities that are learned and aimed at
promoting healthy functioning. The activities are reflective of an individual’s
beliefs, health status, and traits (Orem 2001). Following cardiac surgery, selfcare is crucial for preventing complications, hospital readmissions, and
emergency room visits.
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The performance of self-care behaviours following CABG and/or VR has
been examined in few studies (Gillis et al 1993; Fredericks et al 2009).
Systematic reviews, experimental designs, and non-experimental studies using
similar samples, setting, and data collection methods have reported validity in the
performance of self-care behaviours during the first month of home recovery
(Gillis et al 1993; Khan et al 1998; Fredericks et al 2009). On average, patients
are expected to engage in self-care behaviours on a daily basis during their first
month of home recovery (Artinian et al 2002). These behaviours relate to:
managing incision and respiratory complications; activity performance;
medication management; monitoring nutrition and fluid intake; and symptom
prevention. Findings suggest patients do not consistently engage in self-care
behaviours during their home recovery period, due to the onset of complications
and an increase in hospital readmission rates (Khan et al 1998; Fredericks et al
2009). However, findings indicate the number of self-care behaviours performed
during the first month of recovery ranges between 0-3 (Khan et al 1998;
Fredericks et al 2009). The variability in the number of self-care behaviours
performed may be due to individuals’ socio-demographic characteristics and
health profile such as age, gender, culture, education, marital status, type of
surgical procedure performed and number of co-morbid conditions. These
characteristics may affect the individual’s ability to engage in self-care
behaviours; inadequate self-care may result in the onset of complications leading
to increased rates of re-hospitalization and emergency room visits (Fredericks et
al 2010a). Understanding the influence of socio-demographic characteristics and
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health profile on performance of self-care behaviours will guide efforts at
developing tailored interventions that are relevant and consistent with the needs
of various sub-groups of patients who have had CABG and/or VR.
Study Aim
The aim of this study was to determine the amount of variance in
performance of self-care behaviours that is accounted for by socio-demographic
characteristics and health profile in patients who have undergone heart surgery.
The specific objectives were: 1) to explore the extent to which age, gender,
culture, education, and marital status influence performance of self-care
behaviours and 2) to determine the amount of variance in performance of selfcare behaviours that is accounted for by type of surgical procedure performed
(e.g. CABG, VR, CABG and VR) and the number of comorbid conditions with
which the patient presented.
To date, no studies have examined the relationship between health profile
and self-care behaviour performance following cardiac surgery. For this study,
health profile included the type of surgical procedure (isolated CABG, isolated
VR, CABG in combination with VR, where an isolated CABG and isolated VR are
considered simple open heart surgical procedures, while CABG in combination
with VR is considered a complex open heart surgical procedure) performed and
the number of co-morbid conditions present.
Methods
Research Design
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A quantitative, non-experimental design was used to address the study
purpose. Ethics approval was obtained from the appropriate ethics committees.
Within 24-48 hours of admission to the CVS units, data were collected from
eligible consenting patients on socio-demographic and clinical characteristics in a
face-to-face interview. Data related to self-care behaviours were collected at 1
week post-hospital discharge by telephone. This time period was deemed
appropriate, as this is the time in which it is anticipated that patients will engage
in a significant number of self-care behaviours as a result of their recent hospital
discharge and fluctuating recovery (Jaarsma et al 2002; Fredericks et al 2006).
Setting and Patient Population
The settings for this study were 2 CVS units at university-affiliated
teaching hospitals in a large Canadian city. The accessible population included
individuals having CABG with 1-5 grafts and/or VR. In both units, the average
length of stay was 5 days. The mean patient age was 67.6 years, and the
male/female ratio was 3:1. Patients were ethnically diverse. Approximately 70%
of the accessible population met the eligibility criteria.
Sample Inclusion Criteria, Sampling Technique, Sample Size
Participants were selected if they met the following eligibility criteria:
underwent CABG and/or VR; were literate in English; oriented to time, place, and
person as ascertained by their nurse; and had access to a working phone at
home.
A convenience sampling technique was used in which available
consenting patients were entered into the study until the required sample size
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was reached. The sample size was determined using Cohen’s (1992) criteria
which encompasses 1) the number of groups (1), 2) an alpha level of 0.05
(attempting to avoid a type II error), 3) a pre-set B or power of 0.8, (Cohen 1992)
and 4) an anticipated moderate effect size of 0.6 reflecting the association
between self-care behaviour performance and the anticipated relationship
between socio-demographic characteristics and health profile as identified in the
diabetic population (Ciechanowski et al; Lin et al 2004). The criteria identified
above were used to identify the study’s desired sample size of 248 patients using
Cohen’s tables.
Instruments
Standard questions were used to collect information related to the age,
gender, culture, educational level, marital status, type of procedure (isolated
CABG, isolated VR, CABG and VR), and number of co-morbid conditions.
Performance of self-care behaviours was measured at 1 week following
discharge with the Revised Self-Care Behaviour Scale (RSCB) (Artinian et al
2002). The RSCB is a self-report tool has been used extensively in the
cardiovascular surgical population and contains 29-items that relate to
behaviours patients are expected to perform following heart surgery (Fredericks
et al 2010b). The average time for scale completion is 10 minutes. These
behaviours relate to post-operative incision and pulmonary complications, activity
performance, medication management, and symptom management. The items
on the scale range from performing each behaviour “none of the time” (0) to “all
of the time” (5) (Artinian et al). Summing the scores obtained for each item, yields
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a total scale score which can range between 0 to 145 (Artinian et al). A high
score indicates more frequent performance of self-care behaviours (Artinian et
al). A content validity index of 0.82 was established by a panel of experts. The
scale’s internal consistency reliability was assessed using split half reliability
(Cronbach’s alpha = 0.79). The Cronbach’s alpha obtained in this study was
0.72.
Procedures
Patients who met the eligibility criteria were invited to participate in the
study within 24-48 hours of admission to the CVS units. Screening of eligible
study participants was conducted by unit staff using the study inclusion criteria.
The researcher approached all patients interested in hearing about the study to
explain study in detail, and obtain consent. This procedure for recruiting study
participants was based on similar strategies used in studies whose sample
consisted of cardiovascular surgical patients (Fredericks 2010b). Self-care data
were collected over the phone at one week following hospital discharge. A
trained nurse using a standardized data collection protocol conducted all data
collection interviews. Chart review was conducted to extract data on clinical
characteristics.
Analysis
Descriptive statistics that included frequencies, measures of central
tendency, and dispersion were performed to characterize the sample. Multiple
regression analyses were used to determine the amount of variance in the
performance of self-care behaviours that was accounted for by socio-
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demographic characteristics and health profile in patients who underwent heart
surgery.
Results
Two hundred and sixty-four patients who met the eligibility criteria were
approached to participate in the study. Two hundred and forty-eight patients
completed the study (response rate = 93.9 %), with twelve individuals declining to
participate. Reasons for non-enrollment were: feeling unwell (n = 8) and lack of
interest (n = 4). The research team was unable to contact four (n = 1.5%) study
participants at the 1 week data collection time point. If study participants could
not be reached after an initial phone call, two additional calls were made. If a
third unsuccessful attempt to contact a study participant was made, then the
individual was deemed to no longer be interested in continuing with the study and
no further attempt was made to contact them.
The participants had an average age of 63.7 years (SD = 10.1), were
predominantly married (75.6 %) men (78.2 %) with non-university education
(74.4 %). About half of the study participants had bypass surgery (42.8%) with
three bypass grafts (48.1 %) being reported. Twenty-nine percent of the sample
had VR, while 28.2 % of the sample had CABG and VR procedures. The majority
of the sample reported on average four co-morbid conditions (67. 9%). The most
frequently reported co-morbid conditions were high blood pressure (96.4 %), high
cholesterol (82.7 %), diabetes (83.2 %), arthritis (32.5 %), and thyroid (18.2 %).
More than half of the study participants was first generation Canadians (63.1%)
with English, Irish, or Scottish (60.3 %) being the most common culture
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represented in the sample, followed by Indian (32.6 %), Greek (23.5 %), Italian
(19.6 %), and Chinese (7.1 %).
On average, study participants performed 3 (SD = 1.1) self-care
behaviours during their first week of home recovery. The most commonly
performed self-care behaviours (Table 1) included: taking pills as the doctor
prescribed (97.9 %), use of spirometer (91.9 %), taking prescribed pain
medication as needed (91.9 %), and performance of deep breathing and
coughing exercises (86.7 %).
Preliminary data screening included examination of histograms of scores
on all eight variables (self-care behaviours, age, gender, culture, education,
marital status, type of surgery, and number of co-morbidities) and examination of
scatter plots for all pairs of variables. Univariate distributions were reasonably
normal with no extreme outliers; bivariate relations were fairly linear, all slopes
had the expected signs, and there were no bivariate outliers. Standard multiple
regression was performed. All predictor variables were entered in one step. Zeroorder, part, and partial correlations of each predictor with self-care behaviour
were requested. Results for the standard multiple regression are summarized in
Table 2. The overall regression, including seven predictors, was statistically
significant, R = .31, R2 = .10, adjusted R2 = .07, F (7, 237) = 3.905, p < .001.
Discussion
Predicting self-care behaviour scores from the socio-demographic
characteristics and health profile of patients who have undergone heart surgery
is difficult as only 10 % of the variance in self-care scores is accounted for by the
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regression. Thus, 90% of variability found in self-care scores is accounted for by
other variables. This finding is in contrast to research that has examined the
influence of socio-demographic factors within non-surgical populations on
treatment-seeking behaviours (Grover et al 2006; Bourne 2009), as well as
studies that have suggested that patients in deprived communities and ethnic
minorities are less likely to self-care (Department of Health 2005). Further work is
needed to understand the influence of socio-demographic factors, as well as
health profile on the engagement in self-care within the surgical population.
Specifically, a comprehensive examination of the role of socio-demographic
factors in predicting self-care following heart surgery is needed that includes
examining occupation, family income, as well as urbanization.
With regards to the variability in self-care that is accounted for by other
variables, this may be due to the presence of psychological factors. In particular,
the most common psychological factors identified following CABG and/or VR
include anxiety, depression, delirium, dementia, and memory loss (Selnes et al.,
2003). However, the influence of these factors on performance of self-care
behaviours has not been examined.
Moderate to severe levels of anxiety and depression have been reported
following open heart surgery (Tully et al 2008). These elevated levels of anxiety
and depression have been found to last up to 6 weeks following CABG and/or
VR. Selnes et al (2003) suggest heightened levels of anxiety and depression
may impede performance of self-care behaviors by interfering with efficient and
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realistic planning as well as the individual’s ability to cope during the home
recovery period.
Furthermore, Fasken et al (2001) reported that approximately half of all
cardiovascular surgical patients experience some form of short term dementia,
delirium, or memory loss following CABG. Similarly, Newman et al (2001)
identified cognitive decline was present in 53 % of his study sample (n = 261
patients) at the time of hospital discharge, 36% at 6 weeks, 24 % at six months,
and 42% at 5 years. Thus, these heightened rates of neurocognitive decline
following heart surgery may influence an individual’s ability to engage in the
performance of self-care behaviours.
Limitation
A limitation associated with this study is that only self report
measures of self care were used, with responses being obtained by
telephone, rather than face to face. This makes validation and
verification difficult.
Conclusions/recommendations
Presently, 10% of the variability in performance of self-care behaviours is
accounted for by socio-demographic characteristics and patients’ health profile.
Replication of all parts of this study should occur to ensure that findings are
accurate. As the results obtained are reflective of only one study, but confirm
theoretical propositions, the reader should have minimal to moderate confidence
in the findings. As well, interpretation of the results may be limited since data
related to cardiac severity type in which to stratify sample was not obtained.
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Of particular importance is the amount of variability that is due to other
factors. Ninety percent of the remaining variability could not be accounted for.
Nurses should be aware that even though they attempt to incorporate age,
gender, culture, education, marital status, type of surgery and number of comorbidities into their educational interactions with patients, additional factors may
be influencing performance of self-care behaviours which may need to be taken
into account. Theoretical evidence suggests a relationship between
psychological factors and behaviour performance. Further examination of the
influence of these factors is needed. In particular, future research should
examine the amount of variance in self-care behaviour performance that can be
predicted by anxiety, depression, delirium, dementia, and memory loss.
Furthermore, as theoretical evidence suggests a relationship between
psychological factors and self-care behaviour performance, nurses should
simultaneously continue to assess for and manage these factors following
surgery, in addition to collecting empirical evidence to support theoretic
propositions.
In order to assess for neurocognitive decline (i.e. short term dementia,
delirium, or memory loss) following CABG and/or VR, nurses should consider
using a validated measure such as the NEECHAM Confusion Scale (Neelon
1996) or the Delirium Observation Screening (DOS) Scale (Schuurmans et al
2003). To assess for depression, the Beck Depression Inventory (BDI) (Beck,
2006) can be used; while anxiety can be measured using the Spielberger State
Anxiety Questionnaire (1995). These tools are quick and easy to use in the
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clinical setting. Even though this study did not assess for neurocognitive decline,
depression and anxiety; clinicians should still assess and manage these
symptoms. A number of studies have been conducted that indicate the presence
of short term dementia, delirium, memory loss, depression, and/or anxiety. Yet
these symptoms are not routinely addressed in the clinical setting. Thus,
clinicians should continue to assess and integrate their management into their
overall routine of care.
Key point sentences
* 10% of the variability in performance of self-care behaviours is accounted for by
socio-demographic characteristics and patients’ health profile
* 90% of the remaining variability could not be accounted for
* Theoretical evidence suggests a relationship between psychological factors and
behaviour performance. Thus, these factors may be influencing the performance
of self-care behaviours
* Future research should examine the amount of variance in self-care behaviour
performance that can be predicted by anxiety, depression, delirium, dementia,
and memory loss
* Various tools that are quick and easy to use in clinical settings have been
suggested to assess for neurocognitive decline, depression and anxiety
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Table 1
Percentage of individuals who performed each self-care behaviour at one week
following hospital discharge
Self Care Behavior
1. I use my blue breathing machine as described by my healthcare

%
91.9

provider.
2. I perform my deep breathing and coughing exercises at least 3

86.7

times every hour.
3. I clean all of my surgical incisions everyday with soap and

81.8

water.
4. I constantly assess all of my incisions for redness, swelling,

80.6

puffiness, leaks, and tenderness.
5. I contact my doctor if I notice any redness, swelling, puffiness,

0.0

leaks, and tenderness.
6. I contact my doctor when I have abdominal pain.

0.0

7. I increase my walking time by 1 minute every other day, if

4.8

tolerated
8. I try to avoid strain (such as putting weight of upper arms,

10.5

shoulders, back, neck, and chest).
9. I use the stairs only when necessary

34.6

10. I do not lift, push, or pull objects heavier than 10 lbs

38.3

11. I am physically active (for

25.0

example, walk) on 3 to 4 days per week.
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12. I take my pills every day as the doctor prescribed.

97.9

13. I always refill my prescriptions

0.0

on time.
14. I have a system to help tell

0.0

me when to take my
pills.
15. I take my prescribed pain

91.9

medication whenever I need them.
16. I contact my doctor before stopping, starting, or altering my

0.0

pain medication
17. To help reduce my symptoms or fatigue (i.e., feeling tired) or

29.0

shortness of breath (i.e.: having difficulty breathing), I limit the
activities that are hard for me
18. I spread my activities out

27.4

over the whole day so I do
not get too tired.
19. I plan rest times during my day.

7.7

20. When I am unable to sleep I use different techniques to help

0.0

put me to sleep
21. I try to eat food high in fiber to prevent constipation.

0.0

22. I weigh myself on every day of the week.

38.7

23. I am careful not to drink more than 2 cups of fluids/day.

40.3
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24. I contact my doctor when I have gained 2 pounds or more in a

0.0

day.
25. I put my feet up when I sit in a chair if swelling is present in my

27.8

leg.
26. I try to return, as best as possible to my usual daily activities

18.9

27. I contact my doctor when I feel tired all the time.

0.0

28. I contact my doctor when I have nausea (i.e.: sick to the

0.0

stomach).
29. I contact my doctor when I have vomiting.

0.0
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Table 2: Results of standard multiple regression to predict self-care from
demographic characteristics and health profile
Self Age Se Cult
x
ure
Car
e
Age

Educat Mari
ion
tal
stat
us

Type
of
Surg
ery

Numbe
r of Co
–
Morbidi
ties

-.18

b

β

sr2

-.15

.1
6
.1
2
.0
4
.0
6
.2
0
.0
7
.0
9

.03

***

Sex

-.53 -.01

Culture

-.01 -.06 .0
6
.07 -.06 .2
1
.20 -.05 .1
8
-.11 .13 .0
5

Educati
on
Marital
Status
Type of
Surger
y
Numbe -.11 .08
r of CoMorbidi
ties
Mean

Standa
rd
Deviati
on

15.
95

63.
78

9.4
9

10.
10

2.8
1***
-.85

.12

.19

.03

.15

4.3
9***
-.79

-.05

.12

-.07

.0
8

-.16

-.11

-.06

-.09

------a
------a

-------b

--------c

-------d

-------e

1.92

-------b

--------c

-------d

-------e

.27

3.3
0

.01

<.
01
<.
01
.03
.01

.01

Intercept =
48.29***

R2 = .10
R2adj = .07
R = .31
*** p < .001
a. Sex was coded: 1 = male, 2 = female - mean and standard deviation not
reported
b. Culture was coded: 1 = Western European, 2 = non-Western European –
mean and standard deviation not reported
c. Education was coded: 1 = ≥ post-secondary education, 2 = < postsecondary education – mean and standard deviation not reported
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d. Marital status was coded: 1 = single/divorced/widowed, 2 =
married/cohabitating – mean and standard deviation not reported
e. Type of procedure was coded: 1 = isolated CABG, 2 = isolated VR, 3=
CABG and VR
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