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ABSTRACT

Introduction: This study investigated the effect of coronary artery bypass grafting surgery performed using either the on-pump or
off-pump technique on the levels of postoperative anxiety, depression, somatization, and somatosensory amplification in patients.

Methods: There were 100 participants in this cross-sectional study who completed the “Sociodemographic Data Form”, the “Hospital
Anxiety and Depression Scale”, the “Somatization Scale (SS)”, and the “Somatosensory Amplification Scale”.

Results: Compared with the off-pump group, the on-pump group had a higher mean SS score.

Conclusion: Because the mean SS score was lower in patients after off-pump surgery, it may be more advantageous to perform off-
pump surgeries in the future. Before the superiority of the off-pump over the on-pump can be definitively established, however, data

from large, randomized trials are required.
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Introduction

Even with advances for treating cardiovascular diseases, these diseases
continue to be the leading cause of death worldwide (1). For treating
coronary artery disease (CAD), the most commonly used method is
coronary artery bypass grafting (CABG). In most health centers, cardiac
surgery is performed with very low mortality due to rapid technological
advancements, knowledge, and experience (2). Essentially, CABG provides
continuity of circulation by creating an alternative route between the
proximal and distal parts of the occluded coronary artery. The use of this
procedure reduces mortality in patients with extensive CAD (3).

There are two main ways of performing CABG: CABG with the use of a
cardiopulmonary bypass machine (CPBM) (on-pump) and CABG without
the use of a CPBM (off-pump). The surgeon begins both methods by
preparing blood vessels from the leg, chest, or arm to be used as grafts for
the revascularization procedure. With on-pump CABG surgery, blood flow
to the body is provided via CPBM, which allows for blood revascularization

in a bloodless and stable state. The following revascularization, the heart
is restarted once the body is removed from the CPBM (4,5). On the other
hand, on-pump CABG is associated with an inflammatory response of
the whole body, leading to postoperative complications such as systemic
inflammatory response syndrome (6), neurocognitive dysfunction, renal
failure, myocardial depression, and bleeding (3,7,8).

During off-pump CABG, the heart is left unconnected to the CPBM while
performing systole and diastole as usual. Studies have demonstrated
definite benefits in patients with extensive atherosclerotic disease of
the aorta, renal insufficiency, or prior cerebrovascular disease, as well
as providing a less invasive approach to surgical revascularization of the
heart (3,9). While there is disagreement regarding the long-term efficacy
of off-pump CABG, studies indicate that it reduces operative duration as
well as the length of hospitalization in intensive care units (ICUs), blood
transfusion rates, and early morbidity (10).
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As a dominant and persistent mood disorder, depression is experienced
internally and negatively affects one’s behavior and perception of the
world. Anxiety is characterized by a persistent, unpleasant, and vague
sense of negativity. Everyone is susceptible to this condition, which is
often accompanied by autonomic symptoms. Symptoms of anxiety can
vary and differ from person to person (11).

Somatization disorder is a psychiatric condition characterized by
unexplained physical or somatic symptoms. Rather than a well-defined
diagnostic class or disorder, somatization refers to a comprehensive
clinical assessment. Thus, patients with somatization represent a
very heterogeneous group. In addition to the length and severity of
somatization, the extent and severity of the mood component, as well
as the ability of individuals to recognize and describe their emotions,
vary greatly between individuals (12,13). In general, somatization refers
to the manifestation of emotions through the body rather than verbal
expression (14). The concept of somatosensory amplification refers to
the tendency to perceive ordinary somatic sensations as severe, intense,
disturbing, and harmful (15). In people with somatic complaints, the
tendency to amplify somatic sensations is prominent (16).

Cardiovascular diseases continue to be one of the leading causes
of mortality and morbidity worldwide. Although there are various
methods of treating this disease, including lifestyle changes and
medical treatments, surgical methods play a crucial role as a last resort.
Similar to other surgical procedures, cardiovascular surgery may result
in a number of complications. The CABG procedure causes significant
metabolic, physical, and psychological stress in patients (17,18). A high
level of anxiety has also been reported to be associated with a high
level of postoperative pain in patients undergoing CABG surgery (19).
Additionally, patients with high levels of postoperative anxiety have
poorer long-term psychological outcomes (17,18).

Although there are studies that examine anxiety, depression,
somatization, and somatosensory amplification in patients undergoing
CABG, the number of studies that compare these parameters based on
the technique used in surgery (on-pump, off-pump) is quite limited.
Accordingly, the purpose of this study was to investigate the effects of
CABG surgery performed using on-pump or off-pump techniques on
postoperative anxiety, depression, somatization, and somatosensory
amplification levels in patients.

Methods

Design and Participants

The population of this cross-sectional study consisted of 140 patients
who underwent CABG surgery with an on-pump or off-pump technique
in the cardiovascular surgery clinic of a hospital in the eastern region of
Turkey between December 2021 and February 2023.

A total of 100 patients were included in the study who were willing
to participate between the specified dates, had no communication
difficulties, had no history of cerebrovascular events, and had no
mental illness diagnosis, and planned to undergo CABG with either an
on-pump or an off-pump technique. Fifty of these patients underwent
CABG surgery using the On-Pump technique, and the remaining 50
underwent CABG surgery using the off-pump technique.
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Data Collection

The Sociodemographic Data Form, Hospital Anxiety and Depression
Scale (HADS), Somatization Scale (SS), and Somatosensory Amplification
Scale (SSAS) were administered to the patients after their verbal/written
consent was obtained. During the preoperative period, patients were
asked to complete a “Sociodemographic Data Form.” A face-to-face
interview was performed in approximately 15-20 minutes to collect
“HADS”, “SS” and “SSAS” data at the 1% month postoperatively.

Data Collection Tools

Sociodemographic Data Form: The information form, which was
prepared by the researchers in line with the literature, consisted of
questions about the descriptive characteristics of the patients.

Hospital Anxiety and Depression Scale: This self-assessment tool was
designed to assess the risk of anxiety and depression in patients with
physical diseases, as well as those applying for primary health care
services, and to measure the level and change in severity of symptoms
(20). It was adapted into Turkish by Aydemir (20), and a validity and
reliability study was conducted. The scale had subscales for anxiety and
depression. A Cronbach’s alpha value of 0.85 was found for the anxiety
subscale, and 0.77 was found for the depression subscale. The item
total score correlation coefficients ranged between 0.81 and 0.85 for
the anxiety subscale and 0.73 to 0.77 for the depression subscale. The
two-half reliability was found to be r=0.85 for the anxiety subscale and
0.80 for the depression subscale (20). In this study, the Cronbach’s alpha
value of the scale was found to be 0.86.

Somatization Scale: The SS was created from the items related to
Somatization Disorder of the Minnesota Multiphasic Personality
Inventory created by Hathaway and McKinley (21). The scale included 33
questions that could be answered as true or false. Participants received
1 point for each “true” answer and 0 point for each “false” answer when
responding to positively scored questions. The participants scored 0
when they left the question blank. The items numbered 2, 3, 8,9, 12, 13,
14, 14,15, 16, 17, 18, 24, 25, 28, 29, 30, and 31 in the scale were scored
reversely. The total score obtained from the scale was ranging from 0 to
33. Because of the validity and reliability study of the scale conducted
by Diilgerler (22), Cronbach’s alpha value was found to be 0.83. In this
study, the Cronbach’s alpha value of the scale was found to be 0.84. This
value indicates that the scale is highly reliable.

Somatosensory Amplification Scale: Barsky and Wyshak (23) developed
a scale to measure the mechanisms used by individuals during
somatization. As part of the dependent validity test, participants were
asked to evaluate 10 different somatosensory expressions, most of
which did not reflect disease or problems under normal conditions, on
a scale between “1- Not at all true” and “5-Extremely true”. Because of
summing the scores obtained from the items, the amplification score
was calculated, which provided information regarding the tendency of
individuals toward somatization. A test-retest reliability of the original
version of the scale, which was validated for Turkish validity and
reliability by Gilec et al. (24), was reported to be 0.73, and Cronbach’s
alpha was 0.76 in the patient group. Based on the results of this study,
the Cronbach’s alpha value for the scale was 0.74.



Data Collection Process

Ethical Aspects of the Study

A clinical research ethics committee approval from the Clinical Research
Ethics Committee of the Erzincan Binali Yildirim University Clinical
Research Ethics Committee where the study was conducted as well
as institutional permission from the relevant hospital were obtained
in order to conduct this study in accordance with ethical principles
(approval number: 15/06, date: 21.02.2022). The participants who
volunteered to participate in the study were informed about the study
and informed consent was obtained from them. Informed patients were
assured that their personal information would remain confidential.

Statistical Analysis

The data was analyzed using IBM SPSS Statistics 21 (IBM Corporation,
Armonk, New York, USA). The descriptive statistics used were frequency,
percentage, median (interquartile range), mean,
deviation. To evaluate the conformity of the numerical data to a normal
distribution, Skewness-Kurtosis (+3 and -3) was applied. Student’s t-tests
were used to compare numerical variables with normal distribution,
and Mann-Whitney U tests were used to compare variables comparing
two independent groups that did not fit the normal distribution.
The categorical variables were compared using the chi-square test.
The variables affecting the numerical data were determined using
comparative correlation analyses (Pearson, Spearman). Cronbach’s
alpha coefficient was calculated for reliability analysis of the scales. At
a confidence interval of 95%, the results were interpreted at a level of
significance of p<0.05.

and standard

Results

The distribution of patients according to their descriptive characteristics
is presented in Table 1. The on-pump group consisted of 52% female
patients with a mean age of 60.77+10.87 years and a body mass index
(BMI) of 29.45+5.52 kg/m?. In the same group, 48% were male patients
with an average age of 57.21+12.01 years and a BMI of 30.97£3.58 kg/
m?2. In the off-pump group, 44% were female patients with an average
age of 67.59+7.04 years and a BMI of 29.05£5.73 kg/m?, and 56% were
male patients with an average age of 66.64+8.35 years and a BMI of
28.3612.39 kg/m?.

In the on-pump group, 66% lived in the city, 70% were married, 30%
were university graduates, 72% had a moderate economic status, 46%
smoked and 14% used alcohol, 38% were retired, 58% had a known
chronic disease, 58% had a family history of psychiatric disease, and 44%
had two coronary artery revascularizations. In the off-pump group, 68%
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lived in the city, 76% were married, 26% were primary school graduates,
68% had a medium economic status, 46% smoked, 22% used alcohol,
50% were retired, 76% had a known chronic disease, 68% had a diagnosis
of psychiatric disease in their family history, and 38% had two coronary
artery revascularizations.

The mean scores of HADS-Anx, HADS-Dep, SS, and SSAS after CABG are
presented in Table 2. Therefore, the mean scores of HADS-Anx, HADS-
Dep, and SSAS did not differ between the groups; however, the mean
score of SS was statistically significantly higher in the on-pump patient
group (p=0.02).

After the off-pump operation, the mean scores of HADS-Anx, SS, and
SSAS were significantly higher in females than in males (p=0.00, p=0.04,
p=0.00, respectively). The mean SS scale scores of non-smokers were
significantly higher than those of smokers (p=0.00). The mean scores of
those with a diagnosed chronic disease were significantly higher than
those without a diagnosed chronic disease (p=0.01).

After the on-pump operation, it was observed that females had
significantly higher mean scores on the SSAS than males (p=0.01). The
mean SSAS scores of non-smokers were significantly higher than those
of smokers (p=0.00).

When compared in terms of gender, the mean scores of HADS-Anx,
HADS-Dep, and SSAS were significantly higher in females (p=0.00,
p=0.03, p=0.00, respectively). The mean scores of HADS-Anx and SS
were significantly higher in non-alcohol users (p=0.022, p=0.003,
respectively). Similarly, the mean SSAS scores were significantly higher
in non-smokers (p=0.001).

Table 1. Comparison of sociodemographic characteristics of the
on-pump and off-pump groups

On-pump (n=50) Off-pump (n=50)

Number (n) % Number (n) %
Female 26 52 22 44
Male 24 48 28 56
Age Age
Avg. £ SS Avg. £ SS
Female 60.77£10.87 67.5917.04
Male 57.21£12.01 66.64+8.35
BMI BMI
Avg. £ SS Avg. £ SS
Female 29.45+5.52 29.05+5.73
Male 30.97+3.58 28.36%2.39

SS: Somatization Scale, BMI: Body mass index, Avg.: Average

Table 2. Comparison of the mean scores of HADS-Anx, HADS-Dep, SS, and SSAS between the on-pump and off-pump groups

HADS-Anx

Avg. + SS
Off-pump 10.14£3.79
On-pump 10.90£4.93
p 0.39

HADS-Dep SS SSAS

Avg. + SS Avg. + SS Avg. £ SS
8.64+3.49 32.86%2.52 31.34£8.31
9.74+5.02 34.04+2.57 28.78%8.82
0.20 0.02 0.13

HADS: Hospital Anxiety and Depression Scale, SS: Somatization Scale, SSAS: Somatosensory Amplification, Avg.: Average.
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Table 2. Continued

Off-pump

HADS-Anx HADS-Dep SS
Gender
Female 11.73%3.62 9.45+3.00 33.68+2.37
Male 8.89+3.48 8.00£3.77 32.21£2.48
p 0.00 0.14 0.04
Smoking
Yes 10.26+4.37 8.91+3.80 31.87£2.07
No 10.04£3.29 8.41£3.27 33.70£2.59
p 0.83 0.61 0.00
Diagnosed as a chronic disease
Yes 10.471+3.84 8.97+3.02 33.37£2.36
No 9.08%3.57 7.58%4.69 31.25+2.41
p 0.27 0.35 0.01
Alcohol use
Yes 8.82+3.15 7.36+3.64 30.45%1.63
No 7.36%3.64 9.00£3.41 33.54+2.31
p 0.19 0.17 0.00

HADS: Hospital Anxiety and Depression Scale, SS: Somatization Scale, SSAS: Somatosensory Amplification Scale

Table 3. Comparison of the mean scores of HADS-Anx, HADS-Dep, SS, and SSAS according to age

HADS-Anx
roe R :0.084
g P: 0.406
HADS-Anx *
HADS-Dep Ef g.ggz
R: 0.097
5 P: 0339
som

On-pump

SSAS HADS-Anx HADS-Dep SS SSAS
34.95+6.47 11.81+3.69 10.73+4.32 34.00+2.53 31.73+8.08
28.50%8.59 9.924+5.91 8.67£5.58 34.081+2.68 25.58+8.61
0.00 0.18 0.14 0.91 0.01
29.61+8.83 10.48+4.98 9.65+4.87 34.52+2.53 24.57+7.21
32.81+7.69 11.2614.95 9.81+5.24 33.631+2.58 32.37£8.57
0.17 0.58 0.91 0.22 0.00
31.89+8.64 12.00+4.87 10.76+5.13 33.62+2.61 30.41£9.01
29.58%7.20 9.384+4.70 8.3314.63 34.621+2.47 26.5218.22
0.01 0.06 0.09 0.17 0.12
32.18+5.58 7.71+4.88 7.57%4.57 34.00+2.58 21.86%8.49
31.10+8.97 11.42+4.79 10.09£5.05 34.05%+2.60 29.91+8.43
0.70 0.06 0.22 0.96 0.02

HADS-Dep SS SSAS

R:-0.036 R:-0.133 R: 0.268

P:0.719 P:0.018 P: 0.007

R: 0.742 R: 0.097 R: 0.380

P: 0.00 P: 0.339 P: 0.00

o R:0.115 R: 0.282

P:0.253 P: 0.004

R:0.115 " R:-0.056

P: 0.253 P: 0.580

R: 0.282 R: -0.056 "

P: 0.004 P: 0.580

HADS: Hospital Anxiety and Depression Scale, SS: Somatization Scale, SSAS: Somatosensory Amplification Scale

According to Table 3, there was a significant correlation between the
patient’s age and the mean scores on the HADS-Anx, HADS-Dep, SS, and
SSAS. The correlation between age and SS was negative, whereas the
correlation between age and SSAS was positive. HADS-Anx was positively
correlated with HADS-Dep and SSAS. The correlation between HADS-Dep
and SSAS was positive.

A comparison of off-pump and on-pump in terms of gender is presented
in Table 4. As a result, there was no difference between the off-pump
and on-pump in females in this context. In terms of males, the mean SS
score was significantly higher in the on-pump group.

Discussion

According to our knowledge, this is the first study to investigate the
effects of CABG surgery performed using two different techniques, on-
pump and off-pump, on patients’ anxiety, depression, somatization, and
somatosensory perception.
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It is no longer sufficient to consider surgery the only safe or effective
method for treating cardiovascular disease because of technological
advancementsinthisfield. The length of hospital stay, level of pain, speed
of recovery after surgery, and severity of postoperative complications
are also critical factors for both patients and their relatives.

Although CABG surgery significantly reduces mortality rates, it remains
a significant life event with significant psycho-emotional implications
(25,26). Furthermore, CABG is one of the surgical interventions most
associated with postoperative depression and anxiety, in addition to
spinal surgery, cholecystectomy, and hysterectomy (27).

In the study, although there was no significant difference in terms of the
technique used, it was observed that the patients experienced moderate
anxiety and depression in the postoperative period. CABG is a traumatic
procedure, and patients’ depression and anxiety levels increase in the
postoperative period. Although there is a relationship between CABG
and depression, its onset is not clear (28,29). Patients feel anxious and
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Table 4. Comparison of mean scores of HADS-Anx, HADS-Dep, SS, and SSAS according to gender

Female
Gender

Off-pump

11.73£3.62
HADS-Anx

p=0.94

9.45%3.00
HADS-Dep

p=0.23

33.68+2.37
SS

p=0.65

34.95+16.47
SSAS

p=0.13

Male

On-pump Off-pump On-pump

11.81£3.69 8.89+3.48 9.92+5.91
p=0.44

10.731£4.32 8.00+3.77 8.671+5.58
p=0.61

34.00£+2.53 32.21+2.48 34.08+2.68
p=0.01

31.73+8.08 28.50+8.59 25.58+8.62
p=0.22

HADS: Hospital Anxiety and Depression Scale, SS: Somatization Scale, SSAS: Somatosensory Amplification Scale

depressed in the postoperative period because they are isolated from
their families, friends, and work life and face a series of problems such
as pain, sleep disorders, loss of status, sexual and social ability, inability
to adapt to treatment, and fear of death (27-29). The results of our study
indicate that patients undergoing CABG surgery today experience mood
disorders at a significant level. The vital importance of the heart as
well as the patient’s fear of death because the individual’s heart will
be operated upon increases the risk of postoperative depression and
anxiety (30,31). Therefore, it is essential for patients undergoing CABG
surgery to receive psychological support before and after surgery.

According to our study, there was no significant difference in anxiety or
depression between male and female patients treated with on-pump or
off-pump techniques. The issue of gender has remained controversial in
the CABG literature. Although female gender seemed to be a risk factor
for postoperative depression, it was observed in a systematic review by
McKenzie et al. (32) examining postoperative depression and anxiety in
individuals undergoing CABG surgery found no significant difference
between males and females in terms of depression. Furthermore, in the
same study, it was found that gender was not a determining factor in
postoperative anxiety (32). A subsequent study conducted by Vaccarino
et al. (33) reported that females had a more difficult recovery after
CABG than males. In comparison to male patients, female patients
experienced more complications and depressive symptoms and were
almost twice as likely to be readmitted to the hospital (33,34). Because
of the different social roles between males and females and the fact
that females had greater domestic responsibilities and expectations,
it is possible to suggest that females had more fatigue, insomnia, and
depressive symptoms (33).

Although some theories have been proposed, the evidence regarding
the effects of gender on postoperative anxiety and depression remains
unclear (32,33,35). Different characteristics of the sample groups
included in the studies may explain this difference.

Comparing the mean SSAS scores between the groups did not reveal
any significant differences in this study. Although CABG surgery is
intended to alleviate or eliminate some symptoms associated with
CAD, complications may occur in the postoperative period (36,37).
Accordingly, patients with these complications were more sensitive to
their somatosensory perceptions and tended to amplify them (38,39).

In comparison with the off-pump group, the on-pump group scored
higher on the SS. Several studies have highlighted the advantages of
off-pump surgery in terms of reducing renal damage, respiratory
complications, perioperative bleeding,
time, ICU stay, and mortality (40-43). Patients may have developed

postoperative ventilation

somatization disorders because of these negative outcomes following
an on-pump procedure.

The correlation between HADS-Anx, HADS-Dep, and SSAS was positive.
The most common somatic symptoms of depression include pain,
weakness, fatigue, dizziness, shortness of breath, palpitations, weight
loss, and others involving almost every organ system (13,44). In the
same way as with depression, somatization is clearly related to anxiety
disorders (45). The prevalence of somatic symptoms is higher among
patients with anxiety disorders than among healthy individuals.
Shortness of breath, chest pain, dizziness, palpitations, and sweating are
examples of somatic symptoms associated with anxiety (13,45,46). Those
who suffer from depression or high anxiety tend to catastrophize their
somatic symptoms and attribute them to serious physical disorders.
Therefore, by increasing their interest in and attention to the body,
they can amplify and externalize their pre-existing fears and anxieties.
Previous studies support our findings (38).

When the age of the patients was compared to the mean scores of HADS-
Anx, HADS-Dep, SS, and SSAS, it was noted that there was a negative
correlation between age and SS and a positive correlation between age
and SSAS. This study concluded that age had no significant effect on
postoperative depression and anxiety in patients. However, different
findings were found when the literature was reviewed. Based on
the findings of Koivula et al. (47) and Redeker (48), young patients
experienced higher levels of anxiety during the postoperative period
due to concerns about their ability to return to their preoperative
independence (47,48). It was determined in a study conducted by
McCrone et al. (30) that participants aged 70 years experienced lower
levels of depression and anxiety than participants aged 60 to 70 years.
Considering the differences in age classifications among the studies,
these findings were not surprising.

The level of somatic symptoms in the postoperative period decreased
with increasing age in this study. This result may be attributed to the
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individual’s gradual adjustment to the disease and changes in life
associated with aging. There was also an increase in the amplification
of somatic symptoms with age (49). The findings of this study support
the recommendation for psychosocial support for CABG patients both
during the disease and before surgery to facilitate their recovery
following surgery.

Study Limitations

There were some limitations to this study. Most importantly, there was a
limited number of patients. The use of self-report scales for determining
anxiety, depression, and somatization, as well as the absence of a
structured clinical interview, were also limitations of this study.

Another limitation of the study was that participants were not
interviewed for an extended period following surgery. Our findings
were limited by these limitations, which prevented them from being
generalized. There is a need for further studies to be conducted in large
sample groups with a much larger number of participants.

Conclusion

CABG surgery is an anxiety-provoking procedure for patients. The low
score on the SS scale in this study, especially among patients who
underwent off-pump surgery, i.e., surgery without stopping the heart,
suggests that future CABG surgeries may benefit from off-pump surgery.
However, large, randomized trials are necessary before definitive
conclusions can be drawn regarding the superiority of off-pump
treatment over on-pump treatment.

In this study, the off-pump CABG group experienced fewer postoperative
somatic reactions than the on-pump group. Multiple evaluations at
different time points (1, 3, 6, and 12-months) may be recommended in
studies with larger sample sizes to confirm this finding.

From the moment CABG is determined as a treatment option, it is
essential that patients receive training and counseling to support their
mental health throughout their hospital stay, postoperative period, and
after discharge, as well as assistance from mental health professionals.
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