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Objective: to evaluate the correlation of pain and functional independence in the pre and postoperative period of
patients submitted to cardiac surgery. Methods: A prospective, noninterventional study of 24 patients submitted to
elective cardiac surgery. Clinical data was collected in patients’ charts and a direct interview was done both in the
preoperative and in the postoperative period. The pain intensity was rated according to the Numerical Visual Scale.
Functionality was measured with the Functional Independence Measure. Results: in the first evaluation, the patients
did not report pain. In the postoperative evaluation, patients presented an average of 4.75 £ 1.91 points on the pain
scale. The functionality increased from 124.29 + 6.38 in the preoperative period to 97.42 + 12.73 in the postoperative.
There was a significant correlation between pain and functionality. Conclusion: there was an increase in pain and
reduced functionality in the postoperative period of cardiac surgery, in addition to a correlation between the varia-
bles, demonstrating that the higher the intensity of the pain, the lower the functional independence of the patient.

Descriptors: Thoracic surgery. Pain measurement. Physical therapy. Rehabilitation.

Objetivo: avaliar a correlagdo da dor e independéncia funcional no periodo pré e pos-operatorio dos pacientes
submetidos a cirurgia cardiaca. Métodos: estudo prospectivo e ndo intervencionista composto por 24 pacientes que
realizaram cirurgia cardiaca eletiva. Foram coletados os dados clinicos nos prontudrios dos pacientes e realizada
entrevista direta no pré-operatorio e no pos-operatorio. A intensidade de dor foi avaliada pela Escala Visual Numérica
e a funcionalidade pela Medida de Independéncia Funcional. Resultados: na primeira avaliacdo, os pacientes
ndo relataram dor. Na avaliacdo pos-operatoria, os pacientes apresentaram uma média de 4,75+ 1,91 pontos na
escala de dor. A funcionalidade passou de 124,29 + 6,38 no pré-operatorio para 97,42 + 12,73 no pos-operatorio.
Verificou-se correlacdo significativa entre dor e funcionalidade. Conclusdo: ocorreu aumento da dor e redugdo da
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JSuncionalidade no pos-operatorio de cirurgia cardiaca, aléem de correlagdo entre as varidveis, demonstrando que
quanto maior a intensidade da dor, menor é a independéncia funcional do paciente.

Descritores: Cirurgia tordcica. Medigdo da dor. Fisioterapia. Reabilitacdo.

Objetivo: evaluar la correlacion del dolor e independencia funcional en el periodo pre y postoperatorio de los
pacientes sometidos a la cirugia cardiaca. Métodos: estudio prospectivo y no intervencionista compuesto por 24
pacientes que realizaron cirugia cardiaca electiva. Se recogieron los datos clinicos en los prontuarios de los pacientes
y se realizé una entrevista directa en el preoperatorio y en el postoperatorio. La intensidad de dolor fue evaluada
por la Escala Visual Numérica y la funcionalidad por la Medida de Independencia Funcional. Resultados: en la
primera evaluacion, los pacientes no reportaron dolor. En la evaluacion postoperatoria, los pacientes presentaron
una media de 4,75+ 1,91 puntos en la escala de dolor. La funcionalidad pasé de 124,29 + 6,38 en el preoperatorio
a 97,42+ 12,73 en el postoperatorio. Se verifico una correlacion significativa entre el dolor y la funcionalidad.
Conclusion: ocurric aumento del dolor y reduccion de la funcionalidad en el postoperatorio de cirugia cardiaca,
ademds de correlacion entre las variables, demostrando que cuanto mayor es la intensidad del dolor, menor es la

independencia_funcional del paciente.

Descriptores: Cirugia tordcica. Medicion del dolor. Fisioterapia. Rebabilitacion.

Introduction

There are several treatment alternatives for
coronary artery diseases. Cardiac surgery is
often the most indicated option because it of-
fers greater benefits in the medium and long
term, as it pursues the return of the functional
capacity of the heart based on the restoration
and restitution of its vital functions”’. Cardiac
surgeries, the most common of which are re-
constructive surgeries, myocardial revascular-
ization and valve drainage are highly complex
procedures that have important repercussions
on the body and may cause clinical instability.
It is a time full of particularities, mainly because
of the critical care period that requires adequate
treatment of the patient”.

Pain is a symptom reported by most patients
after thoracic surgeries” and is among the main
factors that limit the maintenance of their daily
activities, negatively impacting their quality of
life'”. Pain measurement aims to identify its oc-
currence and allow multidisciplinary teams to
create strategies that improve the condition of
the individual ™, since it negatively affects the
evolution of the patient, inflicting functional and
organic damage. Thus, the approach to pain in
the studies has great relevance because it in-
volves the overall condition and includes the
functional capacity of the patient”. Considering

that functional decline is a key factor for the
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decrease in the quality of life after hospital dis-
charge, it is imperative to know the causes and
quantify the losses, in order to prescribe the best
treatment and to maintain or improve these pa-
tients’ quality of life after hospital discharge®”.
In this sense, functional independence is in-
versely proportional to the painful condition ie,
higher greater pain intensity leads to a reduction
in functionality'”.

Although pain and functional independence
are important in the postoperative assessment
of cardiac surgery, the correlation between
them is still poorly described in the literature.
Therefore, we sought to evaluate the correlation
of pain and functional independence in the pre
and postoperative period of patients submitted

to cardiac surgery.
Methods

It is a prospective and non-interventional
study of patients in the pre and postoperative
period of elective cardiac surgery. Developed
according to the Directives and Norms Regu-
lating Research Involving Human Beings ac-
cording to the Resolution of the National Health
Council (CNS) n. 466/2012 and approved by the
Ethics and Research Committee under opinion n.
1.471.319/2016 and CAAE 52079515.4.0000.5350.
Data was collected at Grande Porte Hospital in
the state of Rio Grande do Sul - RS/Brazil.
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Patients were selected continuously and the
sample were collected for convenience. The
study included 24 patients submitted to elective
cardiac surgery by sternotomy, between April
and October 2016, of both genders, between 18
and 80 years old, who agreed to participate by
signing the free and informed consent form. The
exclusion criteria of the sample were patients
unable to understand the research procedures,
correctly answer the questionnaires, who re-
mained for more than 12 days hospitalized, who
died during the hospital stay or who did not per-
form the second evaluation. Thus, five patients
were excluded.

Data was collected from medical records.
We looked for information about factors prior
to the cardiac surgery: the risk factors of car-
diovascular diseases, individual characteristics
of the patient, ejection fraction; intraopera-
tive data: type and time of surgical procedure,
time of extracorporeal circulation and aortic
clamping, time of surgery; and postopera-
tive data: time under mechanical ventilation,
length of stay in the Intensive Care Unit and
discharge/death.

The first evaluation with the patient was per-
formed one day before the surgery (day of hos-
pitalization). The second evaluation took place
on the day of hospital discharge (on the 5th day
of hospitalization, on average).

The assessment included the taking of anthro-
pometric measures and the rating of the level of
pain and of functional independence. The pain
was measured by means of the Visual Numerical
Pain Scale, in which the patient should report
the degree of pain he/she was feeling. This scale
quantifies the painful feeling in a scale from zero
to ten, where zero means no pain and ten, the
worst pain imaginable"”.

To measure functional independence, the
Functional Independence Measure (FIM) tool
was used. This tool quantitatively assesses the
burden of care required by a person to perform
various motor and cognitive tasks in his/her
everyday life. Among the activities evaluated

are self-care, transfers, locomotion, sphincter

control, communication and social cognition, in-
cluding memory, social interaction and problem
solving. Each of these activities is evaluated and
scored 1 (total dependence) to 7 (complete in-
dependence), with the total score varying from
18 to 126 points'"”

For the statistical analysis of the data, the Sta-
tistical Package for Social Sciences (version 23.0,
SPSS, Chicago, Illinois) software was used. Data
was presented in absolute and relative values,
mean =* standard deviation. The Kolmogor-
ov-Smirnov test was used to evaluate the nor-
mality of the variables. The correlation between
the variables was tested by the Pearson correla-
tion test for parametric variables and Spearmann
for non-parametric variables. For the comparison
between the parametric variables, we used t test
of Student and for the non-parametric variables

we used the Wilcoxon test.
Results

Twenty-nine patients were initially evaluated,
five of whom were excluded due to the length
of their hospital stay (n = 1), discharge prior to
evaluation (n = 3), and death during hospitaliza-
tion (n = 1). A total of 24 patients were included
in the study.

In the analysis of the clinical characteristics of
the sample, there was a predominance of male
patients (17-70.8%), mean age of 60.54 + 10.34,
characterizing the sample as belonging to the
age group of the elderly. The body mass index
(27.76 £ 10.2) was overweight. The mean ejec-
tion fraction was 61.74 + 14.63%.

The risk factors for cardiovascular disease
of higher incidence were: systemic arterial hy-
pertension (70.8%), followed by stress (62.5%),
family history (62.5%), smoking (58.3%) and
sedentary lifestyle (50.0%). All patients who par-
ticipated in the study underwent median ster-
notomy surgery and left the OR using a chest
drain. The number of myocardial revasculariza-
tion and valve replacement surgeries was similar,
and the combination of both surgeries occurred

in a lower percentage (8.3%) (Table 1).
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Table 1 — Clinical characteristics of patients in the preoperative period of elective cardiac surgery. Ijui,

RS, Brazil, 2016 (n = 24)

Variable

Age, years (mean £ SD)
Gender (male/fem), n (%)
Body mass index, kg.m” (mean + SD)
Ejection fraction (%) (mean + SD)
Risk factors for CVD n (%)
SAH
Stress
Sedentary lifestyle
History AMI
Diabetes mellitus
Smoking
Alcoholism
Dyslipidemia
Family history
Type of surgical procedure n (%)
MRS
Valve change
Valve change + MRS

60.54 + 10.34
17 (70.8)/7 (29.2)
27.76 £10.2
61.74 + 14.63

17 (70.8)
15 (62.5)
12 (50.0)
5 (20.8)
11 (45.9)
14 (58.3)
9(37.5)
13 (35.1D
15 (62.5)

11 (45.8)
11 (45.9)
2(8.3)

Values are presented as mean * standard deviation.

CVD: Cardiovascular diseases; SAH: Systemic Arterial Hypertension; AMI: acute myocardial infarction; RMS: myocardial

revascularization surgery.

Intra and postoperative data was pre-
sented in mean * standard deviation (Table 2).
The duration of the surgical procedure was
187.92 + 35.78 minutes and during that pe-
riod the patients remained with the aorta
clamped for 62.67 £ 13.69 minutes and under

extracorporeal circulation for 77.48 £ 16, 64
minutes. The mechanical ventilation time was
611.64 + 196.98 minutes. The period of hos-
pitalization at the Intensive Care Unit was
58 = 17.21 hours and the total hospital stay
was 135.27 £ 41.59 hours.

Table 2 — Intra and postoperative data of patients submitted to elective cardiac surgery. Jjui, RS, Brazil,

2016 (n = 24)

Variable Mean + SD Minimum/maximum
Surgery time (min) 187.92 £ 35.78 145/300

Aorttic clamping time (min) 62.67 + 13.69 35/89

Time of ECC (min) 77.48 + 16.64 45/113

Time of MV (min) 611.64 + 196.98 410/1320
Length of stay in ICU (hours) 58 +17.21 48/96

Length of hospital stay (hours) 135.27 £ 41.59 72/264

SD: standard deviation; ECC: Extracorporeal circulation; MV: Mechanical ventilation; ICU: Intensive Care Unit.

In the analysis of pain through the Numer-
ical Visual Scale, presented in Table 3, pa-
tients did not report pain on the pre-surgery
day, but presented moderate postoperative
pain on hospital discharge day (p < 0.01%). In

the preoperative period, the patients showed
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total independence and in the postoperative
period the level of functional independence
decreased (p < 0.01%).

When comparing pre and postoperative values,
we can see an increase in pain and a reduction in

the level of functionality of the patients.
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Table 3 — Measurement of functional independence and referred pain in the pre and postoperative

period of patients submitted to elective cardiac surgery. Ijui, RS, Brazil, 2016 (n = 24)

Variable Preoperative Postoperative P
Pain 0.00 475+ 191 <0.01*
Functional independence (total FIM) 124.29 + 6.38 97.42 £12.73 <0.01*
Motor Domain 90 + 3.43 63.29 + 11.92 <0.01*
Cognitive Domain 34.17 £ 3.66 34.13 £ 3.66 0.317

Wilcoxon test.
FIM: Functional Independence Measure.

* statistically significant.

The motor domain showed a greater reduc-
tion than the cognitive domain. The correlation
of the pain and functional variables in the post-
operative period was negative, showing that
the higher the pain, the lower the degree of
functional independence. When we correlated
postoperative pain with extracorporeal circula-

tion time, there was no significant correlation.

Functional independence was also not influ-
enced by time of extracorporeal circulation.
There was also no statistical significance in the
correlations between time of mechanical ven-
tilation and the functionality. The same was
verified between functionality and total hospi-
talization time, with no significant correlation
between the variables (Table 4).

Table 4 — Correlation between variables of patients submitted to elective cardiac surgery. ljui, RS, Brazil,

2016 (n = 24)

Variable Correlation coefficient P
Pain x Total FIM -0.511 0.01*
ECC x pain 0.256 0.23
ECC x FIM total 0.215 0.32
MV x FIM total time -0.278 0.211
Length of hospitalization x total FIM -0.315 0.221

FIM: Functional Independence Measure; ECC: extracorporeal circulation; MV: mechanical ventilation.

Spearmann correlation test.

* statistically significant.

Discussion

This study sought to evaluate the correlation
of pain and functional independence in the pre
and postoperative period of patients submitted to
elective cardiac surgery. It was observed through
the Visual Numerical Scale, for pain analysis, that
the patients had no pain complaints before the
surgical procedure, but they presented moderate
postoperative pain. Regarding the functional ca-
pacity, in the preoperative period the patients
showed total independence. In the postopera-

tive period, the functional independence level

decreased and this difference was statistically
significant. The correlation of these variables
demonstrated that the greater the pain, the lower
the level of functionality.

It is known that acute postoperative pain of
cardiac surgery can occur due to several causes,
among them invasive procedures, chest drains
and sternum retraction. Pain is most often re-
ported in the sternum area, with stiffening of the
musculature, difficulty in coughing, breathing
and moving"?. The data from this study demon-
strates that all patients presented pain at the sur-

gical incision site, albeit at different levels. These

Rev baiana enferm (2017); 31(4):e21388
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findings are similar to those of a study carried
out by other authors"”, who, in addition to the
presence of pain in most patients, found a posi-
tive correlation with physiological changes.

Pain measurement is extremely important in
the postoperative period of cardiac surgery, since
it should be controlled and preferably should not
exist in a way that impairs the clinical improve-
ment of the patient. The presence of pain may
vary in intensity, especially during situations that
the patient experiences during the recovery pe-
riod, for example, rest, deep breathing, episodes
of coughing and vomiting"”

The data from our research also matches
another study”, in which the authors eval-
uated the postoperative pain of thoracic and
abdominal surgeries, and most of the patients
reported some degree of pain after the surgical
procedure. In addition, these authors empha-
size that during physical therapy using respira-
tory exercise techniques and health education,
it was possible to perceive that pain limits the
performance of the activities.

In a study”” on perceived stressors in post-car-
diac surgery patients, the variable “feeling pain”
was the sixth stressor in the general ranking of
the scale, considered moderately stressful by 18
(17.1%), very stressful by 23 (21.9%) and ex-
tremely stressful by 17 (16.2%) of the 105 pa-
tients evaluated. In addition, it was observed that
patients who presented pain in the immediate
postoperative presented higher scores of the
stressors than the patients who didn’t. This item
was evaluated as one of the most stressful in
another study with patients of cardiac surgery'”

In the present study, functional independence
reduction was observed between the pre and
postoperative period. It was found that this de-
crease occurs in a differentiated way among the
activities evaluated by the FIM, since the motor
domain presented a greater reduction than the
cognitive domain. For some researchers”’, this
difference in domains may be justified by the
physical changes and limitations caused by the
surgical procedure. These changes usually do
not affect communication, memory, social inter-

action, and problem solving skills.
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Reduced functionality in patients after hos-
pitalization is common and may occur due to

(16)
showed a

various reasons. A published study
reduction in functionality after one year of hos-
pital discharge in individuals over 70 years of age.
These results emphasize the importance of phys-
ical therapy in the postoperative period, since
the motor domain is the most affected in FIM.
It is precisely this aspect that physical therapy
seeks to improve in cardiac rehabilitation.
Physical therapy follow-up is relevant in the
recovery of postoperative functionality, bringing
improvement in aspects that constitute the motor
domain”. In our study, a good cognitive situa-
tion was verified and this is an indication that
these patients have potential to receive orienta-
tions and to execute the physical therapy tech-
niques, helping in their postoperative improve-

" indicate that physical

ment. Other studies”
therapy integrates patient care with indication of
cardiac surgery, both in the pre- and postoper-
ative periods, using active and educative tech-
niques in collaborative patients.

Similarly, the performance of a multidisci-
plinary team is extremely important to increase
the quality of care, since the different profes-
sions that integrate the team can formulate ac-
tions that improve the comfort and well-being of
the patients, preventing the pain sensations from
hindering daily activities and providing improve-
ment in the quality of life. However, oftentimes
in the hospital routine, some professionals do
not perform the correct evaluation of the pain,
and can make the management of the pain not
very effective”®

The relationship between cardiopulmonary
bypass time and functional reduction was not
statistically significant. An opposite result was
found in a study"” with a sample of 22 patients
submitted to cardiac surgery in which the time of
extracorporeal circulation had a negative influ-
ence on postoperative functional independence
of the patients. The correlation between the
functionality and the length of hospital stay was
not statistically significant in our study. In a study
of 46 patients”, there was a significant correla-

tion, but it is a study in the elderly population,
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which have a high rate of functional loss after

6

hospital admission'”. The time of mechanical

ventilation also did not influence the function-

(20) .
with

ality. A similar result was found in a study
a population of adult patients hospitalized in the
Intensive Care Unit, who used mechanical venti-
lation, where there was no significant correlation
between the variables.

In our study, the negative association be-
tween pain and functionality is in line with the

results found in the literature®™”

, which may in-
dicate that patients avoid performing activities
due to postoperative pain. This functional im-
pairment may be relevant in the prognosis of
discharge and satisfactory recovery of patients”.

It should be noted that some limitations can
be pointed out in the present study. Data was
collected in less than a year and in a single hos-
pital, reducing the sample. This is why it is sug-
gested that more studies be done to complement
these findings. However, these limitations do not
affect the results obtained in this research, since
the statistical tests we adopted ensure the reli-

ability of the data.
Conclusion

The results showed that the pain was not
reported by the patients before the surgical pro-
cedure, but in the postoperative period it was
reported by all patients, albeit at different levels.
Functionality also changed after surgery, with
reduced functional independence when com-
pared to preoperative periods, mainly in regard
to the motor domain. Also, there was a cor-
relation between the pain variable and the total
functional independence measure, showing
that the higher the pain intensity, the lower the
functional independence of the patient after
cardiac surgery.

Thus, the findings of this study confirm the
importance of knowledge, pain management
and functionality, in an interdisciplinary fashion
and in the perspective of integral care to hospi-
talized patients. The presence of pain and func-
tional decline are factors that reduce the quality

of life after hospital discharge. In this sense, it is

possible to develop team strategies for the ade-
quate management of pain, since it directly im-

plies better recovery.
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