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Quality of life after coronary artery bypass graft surgery -
results of cardiac rehabilitation programme
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Accountability, involvement, empowerment of the patients and families/
caregiver, as well as the incentive for health behaviors based on physi-
cal exercise and healthy living habits with the support of health profes-
sionals, are fundamental in meeting the demands of the current society.
The main objective of this report is to describe the process of develop-
ing skills in rehabilitation nursing that was possible in the context of the
final stage in which an intervention program in the area of cardiac re-
habilitation was designed, implemented and evaluated. In this quantita-
tive study with exploratory characteristics, it was used the collection of
observable and quantifiable data, from patients submitted to coronary
artery bypass grafting. During the study, the Kolmogorov—Smirnov test
was applied—being verified the normal distribution—and Student
t-test, which aimed at comparing outcomes at the beginning and end of
the program. When 6-min walk test was applied, there was an optimi-

INTRODUCTION

Cardiovascular diseases are the order of the day and are current-
ly recognized as preponderant in the health policies of more devel-
oped societies (Kotseva et al., 2016). Data from the Organization
for Economic Co-operation and Development of 2013 for the Eu-
ropean Society of Cardiology, hold that these diseases are the lead-
ing cause of death in the European Union with 45% of all deaths
(4 million/yr), resulting in 19% in men and 20% in women
(Townsend et al., 2019).

In the world, diseases of the circulatory system lead the mortal-
ity rate, which allows to verify the need to implement measures
aimed at prevention (Herdy et al., 2014; Sandesara et al., 2015;
Thomas et al., 2018). Risk factors and comorbidities inherent to
cardiac pathology play an important role in the onset and devel-

zation of functional capacity (P=0.05), can be proved by the fact that all
the patients had statistically significant improvements in the time-walk
relationship. Furthermore, the quality of life in those who participated in
the program was moderate in the preoperative period with 53.09%, and
at the end a significant improvement was observed with 75.02%. Cardi-
ac rehabilitation is fundamental in the patient submitted to coronary ar-
tery bypass grafting, taking into account the educational, physical exer-
cise, and quality of life dimensions. Given the prevalence of risk factors
associated with cardiovascular disease, differentiated intervention in
rehabilitation nursing becomes essential in the training of patients for
self-care.
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opment of this disease (Townsend et al., 2015). Approximately
75% to 90% of the incidence of coronary artery disease in a given
population is due to inadequate eating habits, physical inactivity,
and smoking habits (Sandesara et al., 2015).

Therefore, it is urgent to implement programs in this clinical
area due to their effectiveness in the physical, social and mental
components of the patients who participate in them (Griffo et al.,
2013; Pinto et al., 2019). Nurses, because of their proximity, have
a strategic position to guide and regularly verify the motivation
and the operationalization of the plans delineated with the user,
and that in most cases, promote changes in lifestyles providing a
higher quality of life (Mares et al., 2018). Having the need to per-
ceive the real health condition of the populations, it is important
to monitor the indicator that demonstrates the current health
condition, that is, the quality of life. In the last years, there has
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been a significant evolution in the assessment of quality of life in
patients with coronary heart disease, and the same is not true in
those who undergo coronary artery bypass grafting.

As a result of an increasing number of cardiac surgery, a greater
scientific investment is essential at this stage in which the patient
is hospitalized (Winkelmann et al., 2015). In the coronary artery
bypass grafting user, functional capacity optimization is largely
due to respiratory exercises prior to hospitalization, being essential
after the surgery an early and progressive mobilization in order to
reduce the days of hospitalization, respiratory complications and
arthythmias (Herdy et al., 2014).

Before surgery, easy fatigue caused by heart failure and subse-
quently the inherent consequences of it (pain and reduction of
mobility reduced by sternotomy), lead to a conditioning in the
capacity that the patients have in the various daily living activi-
ties. The action of the rehabilitation nurse specialist to eliminate
the self-care deficit in the user submitted to coronary artery bypass
grafting begins in the preoperative period with the nursing con-
sultation, gradually approaching the management of the thera-
peutic regimen, surgical wound care, measures for the control of
pain, physical activity, nutrition, sexual activity, and healthy life-
style habits (Mares et al., 2018). The promotion of autonomy
should be taken into account in preparing for discharge, in the
transition from the inpatient to the outpatient regime, so that the
patient can maintain life, health and well-being (Borzou et al.,
2018; Mares et al., 2018).

In the postoperative period, according to the American College
of Cardiology/American Heart Association guidelines, the reha-
bilitation nurse specialist intervention in phase I of the cardiac re-
habilitation is based on the execution and training of respiratory
rehabilitation techniques (highlighting the exercises of thoracic
expansion, active cycle of respiratory techniques, assisted cough,
“huffing”), in caring for the sternotomy, in performing dynamic
exercises based on individual assessment, and an educational plan
appropriate to the new health situation (Achttien et al., 2013;
Thomas et al., 2018).

Moreover, in the postoperative period, but already in phase IT of
cardiac rehabilitation, the evaluation of the patient and the respec-
tive recovery plan should be performed by a member of the multi-
disciplinary team (Achttien et al., 2013). However, this evaluation
should be conducted by nurses who are in a privileged position in
the health units, due to their relationship with people, and there-
fore play a central role in health promotion and disease prevention
(Mares et al., 2018).
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MATERIALS AND METHODS

Being the research of the utmost importance to improve the
knowledge and attending to the problematics of this work (the
benefits of specialized rehabilitation nursing care to users submit-
ted to coronary artery bypass grafting), it is verified that there is
no recent evidence, so it is justified to conduct a study of explor-
atory characteristics.

This is a quantitative study because: a systematic process of col-
lecting observable and quantifiable data was used; the results ob-
tained from the users were quantified; there is objectivity in the
whole process; knowledge development and validation was veri-
fied. It can be seen that the study is quantitative in nature due to
the facts of: using a systematic process of collecting observable and
quantifiable data; the results obtained from users are quantified;
objectivity in the whole process; verify the development and vali-
dation of knowledge. The population were all patients of the car-
diothoracic surgery service of a Portugal hospital unit, in the vari-
ous valences that constitute it: outpatient consultation, operating
room, intensive care unit and ward. The sample consisted of 11
proposed users submitted to coronary artery bypass grafting, be-
ing a nonprobabilistic and convenience sample. Of the 11 coro-
nary artery bypass grafting users, five were female and six males,
aged between 54 and 77 years.

In accordance with the American Heart Association criteria for
exercise and the postevent safety clinical risk assessment by Amer-
ican Association of Cardiovascular and Pulmonary Rehabilitation,
the inclusion criteria of the users were: proposed and/or submitted
to coronary artery bypass grafting over 18 years old; with low or
moderate risk of cardiac episode; class B for the participation and
supervision of physical exercise; with a left ventricular ejection
fraction greater than 40%; there are no signs and/or symptoms af-
ter coronary artery bypass grafting; Patients with stable chronic
heart failure; controlled arterial hypertension, no arthythmias, no
motor or psychic changes, and after acceptance of informed con-
sent.

In accordance with the American College of Sports Medicine
guidelines, the following assessment instruments were used:
6-min walk test; modified Borg scale; hemodynamic values: blood
pressure, heart rate and pain (numerical scale); and Short Form
Health Survey 36 (SF-36V2) (Borzou et al., 2018; Hillis et al.,
2012; Riebe et al., 2015; Sadeghi et al., 2015; Winkelmann et al.,
2015). The 6-min walk test during hospitalization in patients un-
dergoing coronary artery bypass grafting allows to evaluate the
submaximal effort, the capacity to perform the daily living activi-
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ties, as well as the objective assessment of symptoms and func-
tional capacity for exercise (Sawatzky et al., 2014). This was ap-
plied in the ward corridor, which is characterized by being flat
and wide, with a length of 50 m.

The patient was informed that he would walk the corridor ac-
cording to his abilities for 6 min, and that he could stop for a rest
whenever necessary. Vital signs were evaluated and recorded
during the test, at the initial, intermediate and final periods, as
well as the distance covered.

In turn, the modified Borg scale for the assessment of the sub-
jective perception of effort allowed to determine in real time a
safety limit for training throughout the program designed (Am-
orim et al., 2019). Being a scale that allows to evaluate the inten-
sity of the sensation of effort, the user was asked during the ses-
sions of the program, to indicate the sensation of perceived effort
at a certain moment of the exercise. Vital parameters, such as
blood pressure, heart rate, and pain are clinical indicators of the
patient’s physiological condition, so monitoring is essential
(Piepoli et al., 2016; Sadeghi et al., 2015; Winkelmann et al.,
2015). Effectively, altered blood pressure and heart rate condition
and are conditioned by ventilation, therefore, tachycardia may ap-
pear during the exercise (Winkelmann et al., 2015). Exercise in
hospitalized patients depends largely on personal health history
and clinical situation, so the subjective perception of effort is com-
plemented by heart rate in the evaluation of exercise intensity
(Piepoli et al., 2016; Riebe et al., 2015). Pain was also monitored
throughout the sessions, as its assessment through exercise pro-
grams provides useful clinical information (namely chest pain,
burning sensation, discomfort, leg pain) (Piepoli et al., 2016).

The assessment of the health-related quality of life of patients
undergoing coronaty artery bypass grafting was obtained by ap-
plying the SF-36V2 questionnaires, as it is multidimensional
based on two core components, physical and mental health. These
two components are subdivided into eight dimensions, namely
the physical summary measure comprising the dimensions of
physical function, physical petformance, pain, general health and
the mental summary measure that include vitality, social function,
emotional performance, and mental health dimensions (Diab et
al., 2018).

Statistical analysis of the data was fulfilled using the statistical
package for social sciences program. For this analysis, and consid-
ering the variables under study, measures of central tendency
(mean), dispersion measures (standard deviation) and measures of
the distribution of the sample elements (measures of asymmetry
and flatness) were used. For the inferential analysis, evaluating the
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response to the cardiac rehabilitation program, the outcomes were
compared both at the beginning and end of the program.

When applying the Kolmogorov—Smirnov test (nonparametric
test) based on the hypothesis of the influence of the delineated
cardiac rehabilitation program, it was found that the variables fol-
low a normal distribution, so proceeded to the parametric statistics.
Was used Student #-test for independent samples of two indepen-
dent measures, assuming 0.05 as a critical value of significance for
the statistical test results, rejecting the existence of associations/
differences when the probability of error exceeds this value.

After being submitted to the Ethics Committee the University
of Evora and next approval of the intervention project by the Sci-
entific Council of Nursing Sdo Jodo de Deus — University of Evora
and by those responsible for the cardiothoracic surgery specialty of
that hospital unit, informed consent in writing was signed by
each of the program participants.

Respect for and confidentiality of personal information was main-
tained, preserving the anonymity of participants and their rights
regarding their privacy. The SF-36V2 questionnaires were com-
pleted by the participants themselves, in private, during hospital-
ization. After discharge, these were filled in by the study author
during telephone contact, in a private room of that hospital unit.

Objective

It is important to define what is intended to be achieved in
terms of research based on rehabilitation nursing interventions for
coronary artery bypass grafting users, based on the following
questions: What is the influence of a rehabilitation nursing care
program on the quality of life of coronary artery bypass grafting
patients? What are the benefits of early action, rehabilitation
nurse specialist after coronary artery bypass grafting, in phase I
and in the safe transition to phase II cardiac rehabilitation?

In exploratory studies, the specific objectives should be the strat-
egies to reach the general objective of the work. The main goal was
to understand and demonstrate the importance of rehabilitation
nursing care in improving the quality of life of coronary artery by-
pass grafting patients, based on an intervention project with a car-
diac rehabilitation program. Specific aims are: Promoting improve-
ment in the quality of healthcare provided by rehabilitation nurse
specialist, using evidence-based practice and ethical-deontological
principles; Evaluate the impact of the cardiac rehabilitation pro-
gram, based on physical exercise and health-related quality of life,
in phase I (hospitalization) and phase II (after discharge); Compare
the results obtained with the results of other studies.
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Table 1. Program during hospitalization

Day

Program

1st 2nd 3rd 4th 5th 6th

Respiratory rehabilitation techniques

Breathing awareness and breathing time dissociation

Positioning techniques - relaxation

Thoracic expansion exercises (selective left and right costal re-education with
flexion/extension of the upper limb, diaphragmatic resistance of the posterior
portion with resistance, and global with elevation up to 90° due to stemotomy)

Assisted cough cleaning (with sternotomy containment) and active respiratory
technique cycle

Bed rest
Raise 30-60 min According to tolerance
2x/day

Hygiene Bed Seated (we) Shower
Static and dynamic balance training
Exercise

Heating (5 min)

Isometric and isotonic exercises of upper limb and lower members (in each Assets-assisted Seated 2x/day Standing (lengthen each segment 10's)

segment 8x - 2 sets) 2x/day 3x/day
Aerobic exercise (10 min) Ambulate in Ambulate in service
the room 3x/day
2x/day 10 flights of stairs

Recovery (5 min) Postural and respiratory exercises
Metabolic equivalent of task 2 2 34 3+ 4 4
Health education
Programme Table 2. Program after hospital discharge

The elaboration of the program, based on the adequate physical
exercise to the abilities of each patient submitted to coronary ar-
tery bypass grafting (Table 1), is fundamental in the reduction of
postoperative complications and essential in the clinical discharge
(Table 2), since it allows the development of confidence and re-
duction of the impact caused by anxiety and depression (Winkel-
mann et al., 2015).

RESULTS

The intervention project took place during the period of 19
September and ended on 24 November 2017, having integrated
the project 11 users, with an average of 5.82 (+0.87) days of hos-
pitalization. There were no significant differences regarding the
ages and days of hospitalization.

Regarding the risk factors for cardiovascular disease identified
in the patients of this study: all had arterial hypertension, eight
patients had heart failure, only four with type II diabetes mellitus,
eight with dyslipidemia, three with smoking habits, already
ceased, eight with sedentary behavior, and five obese. Of the 11
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Week
1st 2nd 3rd 4th
15-20 min
1 set of 8 to 10 repetitions
20-min walk on flat floor with
normal step (1.6 to 4 km/hr)
15-20 min
1 setof 8to 10 repetitions

Exercise-3x/wk

Heating (articular mobilizations+
breathing exercises)

Aerobic exercise (hiking) Internship

Recovery (muscle segment
stretches)

users studied, all had at least two associated risk factors.

In addition to risk factors, the other variables studied were:
functional capacity translated into the distance traveled by pa-
tients during hospitalization; variation in hemodynamic values at
rest as being blood pressure and heart rate (during exercise ses-
sions performed during phase I); and the quality of life of the user
after coronary artery bypass grafting.

After the beginning of the program in phase I, and after the ap-
plication of the 6-min walk test, only six patients performed two
postoperative evaluations of this test. The minimum distance
traveled by the first six users (D1) was 125 m and the maximum
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Table 3. Distances traveled by patients in each phase | session

Patient D1 (m) D2 (m)
A 200 300
B 225 325
C 200 200
D 150 200
E 175 200
F 125 175
Mean+SD 179.17+36.79 233.33+62.58

D1, distance traveled for the first time after surgery; D2, distance traveled on the
last day of the program in phase I; SD, standard deviation.

Table 4. Average values of patients' hemodynamic situation in each phase |

session

Variable Mean+SD
HR1 (bpm) 89.75+10.53
HR2 (bpm) 83.13+13.37
BPs1 (mmHg) 115+10.32
BPs2 (mmHg) 114.25+19.85
BPd1 (mmHg) 67.63+11.49
BPd2 (mmHg) 64.5+8.89

HR1, resting heart rate in the first session of the program (phase I); HR2, resting
heart rate in the last session of the program (phase I); BPs1, minimum systolic
blood pressure at rest in the first session of the program (phase I); BPs2, minimum
systolic blood pressure at rest in the last session of the program (phase I); BPd1,
minimum diastolic blood pressure at rest in the first session of the program (phase
1); BPd2, minimum diastolic blood pressure at rest in the last session of the program
(phase ).

175 m, distance of 179.17 m and a standard deviation of 36.79 m.
The distance traveled by the six users in the last assessment of the
6-min walk test in phase I (D2) was 175 m minimum and 325 m
the maximum, with an average of 233.33 m and a standard devia-
tion of 62.58 m (Table 3).

After analyzing these data, it is possible verify that all users
who applied the 6-min walk test had statistically significant im-
provements in the time-walking relationship, with an optimiza-
tion of their functional capacity (P=0.05). After applying the
#-test for independent samples, it revealed that the difference in
the distances covered was significant at a confidence level of 95%.

Besides functional capacity, the maximum exercise capacity was
presented, being directly related to exercise intensity (Sadeghi et
al., 2015). In our study, the modified Borg scale was applied to
evaluate the subjective perception of effort, as well as the metabol-
ic equivalent task (met’s) for the demonstration of energy expen-
diture. According to the European Society of Cardiology guide-
lines, and most of these users being under beta-blockers, exercise
should meet symptoms and heart rate during the program and,
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® 1stmonth
m Postoperative (1st month)

Quality of life

Fig. 1. Quality of life of patients before and after coronary artery bypass graft
surgery.

therefore, exercise intensity should be based on the maximum ca-
pacity translated into met’s and/r value on the modified Borg scale
(Piepoli et al., 2016). All patients, who participated in the pro-
gram, performed activities and exercises up to 4 met’s intensity.

Regarding hemodynamic values throughout phase I, there was
a decrease when evaluated at the beginning of all sessions of phase
I (Table 4). However, after applying the Student #-test it was
found that for independent samples the differences heart rate
(P=0.15) and systolic blood pressure (P =0.47) and diastolic
blood pressure (P =0.29) at rest wete not significant during the
program.

Concerning the quality of life, its assessment was considered in
the coronary artery bypass grafting user, following a rehabilitation
nursing program based on teaching and supervised exercise (phase
I of cardiac rehabilitation). In the preoperative period, overall
quality of life remained moderate, concretely, 53.09% on a scale
of 0% to 100%, and in the first month after surgery (phase II of
cardiac rehabilitation) a significant improvement with 75.02%,
shown in Fig. 1.

Given the eight domains, and after applying the SF-36V2 ques-
tionnaires, there was a percentage increase in all, in the first month
after surgery (Diab et al., 2018). However, after application of the
#-test at a confidence level of 95%, it was more significant in the
physical function (P =0.002), physical performance (P=0.01),
general health (P =0.05), social function (P = 0.04), and emotional
performance (P =0.002) domains. In the pain (P =0.09), vitality
(P=0.07), and mental health (P = 0.45) domains, there was an in-
crease, however, it was not statistically significant (Table 5).
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Table 5. The eight dimensions of quality of life before and after coronary artery bypass grafting (0% to 100% scale)

MSF MSM
FF DF DR SG SM FS DE VT
Preoperative (%) 46.82 56.82 49.54 52.27 82.27 4773 50 61.93
Postaperative (1st month) (%) 79.09 72.16 7455 7364 83.18 69.31 7197 72.16
ttest 0.002 0.01 0.09 0.05 045 0.04 0.002 0.07

FF, physical function; DF, physical performance; DR, pain; SG, general health; VT, vitality; FS, social function; DE, emational performance; SM, mental health; MSF, physical

summary measure; MSM, mental summary measure.

DISCUSSION

Exercise-based cardiac rehabilitation programs in patients with
coronary heart disease reinforce the importance of aerobic exercise
in reducing factors such as their mortality rate, namely obesity, ar-
terial hypertension, type II diabetes mellitus and dyslipidemia
(Achttien et al., 2013). As the coronary artery bypass grafting in-
herent period is described as critical, it becomes easier to in still
changes in risk factors leading to a healthier lifestyle (Griffo et al.,
2013).

In a review made in 2015, reference is made through a pyramid
on the first-line strategy to prevent the cardiac event or its recur-
rence (Sandesara et al., 2015). They state that the change in un-
healthy lifestyles (namely bad eating habits), smoking and physi-
cal inactivity leads to a decreased risk of cardiovascular disease
(Sandesara et al., 2015).

The information provided through a program outlined by 2020
under the title “Life’s Simple 7" undetlines the influence that risk
factors have on the economic and health of the American popula-
tion (Benjamin et al., 2018). Tobacco consumption (actively and
passively) accounted for about 7.2 million deaths in 2015 world-
wide, causing over 480,000 deaths per year of Americans (Benja-
min et al., 2018). It is further noted that, from 1980 to 2013, the
number of overweight and/or obese adults worldwide increased
from 28.8% to 36.9% in men, and from 29.8% to 38.0% in wom-
en (Benjamin et al., 2018). One in three Americans has high-den-
sity lipoproteins cholesterol levels and 94.6 million have total
cholesterol values greater than 200 mg/dL, and for arterial hyper-
tension, the numbers are even more worrying because in the last
ten years the actual number of deaths has increased by 37.5%
(Benjamin et al., 2018).

The benefits of cardiac rehabilitation programs in optimizing
functional capacity were also described in a cross-sectional study
conducted with a sample of 99 patients undergoing cardiac sur-
gery, where the application of a cardiac rehabilitation program di-
vides into seven stages (Winkelmann et al., 2015). The intensity
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progtession along each stage was done individually in a set of low
intensity exercises, starting at 2 met’s and progressing to 4 met’s
at the last stage. It was possible to conclude, that the program de-
veloped by stages was important in the protocol orientation in
phase I, showing the postoperative evolution until hospital dis-
charge (Winkelmann et al., 2015).

In a self-controlled clinical trial conducted with a sample of 70
patients with coronary artery disease and left (mild to moderate)
ventricular dysfunction, the impact of a cardiac rehabilitation pro-
gram on exercise capacity, quality of life and functional status was
determined (Sadeghi et al., 2015). This trial lasted for eight con-
secutive weeks and users were evaluated for sleep, walking, cy-
cling, and other exercises. At the end of the program they found
that the maximum exercise capacity increased (from 8 to 10 met’s;
P <0.001), such as quality of life and functional capacity (Sadeghi
etal., 20195).

In addition to being well known, a reduction in blood pressure
is also documented after 4 weeks of regular physical activity (Price
et al., 2016). After analyzing the results, it can be concluded that
supervised physical exercise allowed improvements in blood pres-
sure and heart rate control but were not statistically significant.

Indeed, cardiac rehabilitation programs have evolved and
gained ground in the prevention and treatment of heart disease,
demonstrating effectiveness and contributing to the quality of life
in today’s society (Griffo et al., 2013). A study conducted on pa-
tients with heart failure, who underwent coronary artery bypass
grafting, was evaluated the quality of life in the preoperative and
postoperative periods, relating it to their age, anxiety and cardiac
rehabilitation programme attendance (Barolia et al., 2012). After
all the coronary artery bypass grafting recovery process, it is possi-
ble concluded that the quality of life of patients improved from
prior to and 1 month after coronary artery bypass grafting while
differing with respect to age, gender and cardiac rehabilitation
programme attendance (Barolia et al., 2012).

A rehabilitation nursing care intervention project was designed,
implemented and evaluated. The benefits achieved by the rehabil-
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itation nurse specialist intervention in these programs are evident
and visible, that means, the optimization of cardio-respiratory ca-
pacity, the promotion of healthy lifestyle, and the consolidation of
knowledge. Indeed, physical exercise is a robust measure in the
evolution of physical and psychosocial well-being, functional ca-
pacity and general health, which are strong indicators of quality of
life (Sadeghi et al., 2015). After the application of the rehabilita-
tion nursing program, although only valid for the specific group
of patients analyzed, it showed effectiveness and allowed signifi-
cant gains in quality of life after coronary artery bypass grafting. It
is of utmost importance to insist on health education, supervised
exercise, early mobilization, breathing exercises during the preop-
erative and postoperative periods (during hospitalization) and pos-
itively influencing physical, social and mental function. Therefore,
it is necessary to raise awareness about the fragility related to
physical and mental health, inherent to the recovery process of the
coronary artery bypass grafting user, in order to promote their in-
dependence.
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