
Effect of Emotional Status on Early Morbidity after Coronary Artery 
Bypass Graft Surgery

Objectives: We investigated whether anxiety and/or depression increased the risk of morbidity in the early postoperative period following coronary 
artery bypass graft surgery (CABG). Additionally, we evaluated the effects of emotional state on recovery.
Methods: We studied 81 patients undergoing CABG. Their emotional status was measured using the Hospital Anxiety and Depression Scale (HADS), 
Hamilton Anxiety Rating Scale, and Hamilton Depression Rating Scale on the day before surgery and on day 5 after surgery. Then, we compared the 
rate of postoperative cardiac, respiratory, neurological, and renal complications between the patients with mild to moderate anxiety and/or depres-
sion symptoms with those who showed no emotional distress. 
Results: Prior to surgery, 18 patients showed mild to moderate anxiety and/or depression symptoms (emotional disorder group1), while the remainder 
(group 2, n=63) showed no emotional disorder. There was no significant difference between the preoperative and postoperative periods in both groups 
for all anxiety and depression test scales except for the HADS anxiety subgroup, where the results in both groups were significantly lower postopera-
tively than preoperatively. In the group with preoperative emotional distress, the incidence of postoperative atelectasis and pneumonia was higher than 
in the group with no preoperative emotional distress. Furthermore, the duration of mechanical ventilation, stay in the intensive care unit stay, and overall 
hospital stay was significantly longer in the emotional disorder group.
Conclusion: Emotional distress is an important risk factor that increases morbidity and delays the recovery period by increasing respiratory compli-
cations in the early postoperative period following CABG.
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Introduction
The incidence rate of anxiety and/or depression in patients 
with coronary artery disease (CAD) who are candidates for 
coronary artery bypass graft surgery (CABG) is 20%–45%.[1] 
The correlation between the presence of emotional disor-
ders, such as depression, anxiety, or a combination thereof, 
and adverse outcomes after cardiac surgery was first re-
ported in the 1960s[2] and by other investigators thereafter.
[3,4] Depression has been shown to increase morbidity and 
mortality rates in patients with congestive heart failure[5] 

and CAD.[6] Furthermore, depression has been associated 

with increased morbidity and mortality after CABG, and 
even mild depression has been closely associated with in-
creased risks of morbidity and mortality.[7–9]

Since the majority of studies investigating these correla-
tions have focused on long-term outcomes, there is a rel-
ative scarcity of information on the effects of emotional 
disorders in the early postoperative period.To address this 
gap, we used several neuropsychiatric measurement tools 
to determine the effects of preoperative emotional disor-
ders on postoperative recovery and early morbidity and 
mortality in a group of patients undergoing CABG.
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Methods
Patient Characteristics
Those in the initial study population who refused to give 
informed consent, were undergoing reoperation, had an 
ejection fraction <30%, or had severe neuropsychiatric dis-
orders were excluded. The final study cohort comprised 81 
patients (age: 39–51 years; 53 male, 28 female) with at least 
8 years of education who underwent elective CABG.

A detailed medical history was obtained from each patient, 
including the coexistence of conditions such as hyperten-
sion, diabetes mellitus, chronic renal failure, and chronic 
obstructive pulmonary disease (COPD), as well as the his-
tory of cigarette and alcohol use. This was followed by a 
physical examination and neuropsychiatric tests. Prior to 
surgery, 18 patients showed mild to moderate anxiety and/
or depression symptoms (emotional disorder group 1), 
while the remainder (group 2, n=63) showed no emotional 
disorder.This study was carried out in accordance with the 
Helsinki Declaration.Our study was conducted between 
January 2011 and January 2012 prospectively, after obtain-
ing the hospital ethical committee approval number 0324 
dated January 24, 2011.

Anesthetic Technique
Patients were premedicated with midazolam(Midazol-
am, Pfizer) and atropine sulfate 30 min before anesthesia 
induction and were taken to the operating theater while 
monitoring their vital signs. After electrocardiography 
(ECG), arterial oxygen saturation (SaO2), and invasive blood 
pressure monitoring were initiated, anesthesia was in-
duced propofol (Propofol 1%, Fresenius) 1 mgkg, fentanyl 
(Fentanyl, Jonhson & Jonhson) 10 µg/kg, and vecuronium 
bromur(Norcuron Merck Sharp Dohme), 0.1 mg/kg), and 
the patient was placed on mechanical ventilation. Then, a 
central venous catheter was placed through the internal 
jugular vein, and central venous pressure (CVP) monitoring 
was initiated. Anesthesia was maintained by the infusion of 
8–10 µg/kg/h of fentanyl and 2 mg/kg/h of propofol.

Surgical Technique
After aortic and venous cannulations were performed upon 
heparinization, cardiopulmonary bypass (CPB) was com-
menced. The patient’s body temperature was reduced to 
28°C–32°C to achieve moderate hypothermia. Antegrade/
retrograde cold blood cardioplegia was used for myocar-
dial protection after aortic cross-clamping (CC). During ex-
tracorporeal circulation, CPB was maintained at 2–2.5 L/m2/
min and hematocrit between 20%–25%. Heparinization 
(3–4 mg/kg) was started and monitored using the activat-
ed coagulation time (ACT), which was maintained at >400 

s during CPB. Blood gas analysis and ACT were performed 
every 30–45 min during surgery. Hemodynamic parame-
ters, urinary output, and body temperature were also mon-
itored. After surgery completion, CPB was terminated, re-
sulting in a return to normothermia.

Postoperative Care
After surgery, the patients were transferred to the intensive 
care unit while still intubated. They were placed on me-
chanical ventilation and closely monitored using ECG (leads 
DII-V5), SaO2, invasive blood pressure, and CVP. Extubation 
was performed when the patient met the appropriate crite-
ria and if the clinical status and blood gas results allowed ex-
tubation. Early postoperative cardiac, pulmonary, renal, and 
neurologic complications and their outcomes were recorded.

Patients with or without preoperative anxiety and/or de-
pression were compared in terms of early postoperative 
complications in addition to CPB and CC time, number of 
anastomoses, and the duration of surgery, mechanical ven-
tilation, postoperative intensive care unit stay, and overall 
hospital stay.

Neuropsychiatric Tests
The emotional status of the patients was assessed 1 day 
before surgery and before the day of discharge using the 
Hospital Anxiety and Depression Scale (HADS), Hamilton 
Anxiety Scale (HAM-A), and Hamilton Depression Scale 
(HAM-D). Patients with scores below the cutoff value in any 
of the neuropsychiatric tests were included in the emotion-
al distress group.

The HADS is a self-assessment tool that evaluates the risk of 
anxiety and depression and is also used to determine the 
level of change in these conditions. The tool has subscales 
for anxiety and depression and estimates the risk of depres-
sion and anxiety in subjects with physical conditions rather 
than making a diagnosis. It has 14 items: those with even 
numbers evaluate the depression domain and those with 
odd numbers evaluate the anxiety domain. A Likert scale is 
used, and each item is scored between 0 and 3. Higher scores 
indicate more severe anxiety and/or depression. The cutoff 
points for anxiety and depression subscales, as determined 
by Turkish adaptation studies, are 10 and 7, respectively.[10]

The HAM-D comprises 17 questions (scored between 0 
and 4) that measure the severity of depression and its 
change. Total scores of 8–13, 14–18, and >19 indicate 
mild, moderate, or severe depression, respectively. The 
HAM-A measures psychic (six items) and somatic (eight 
items) anxiety and is administered by a clinician. Each 
item is scored between 0 and 4. Total scores of ≤5, 6–14, 
and ≥15 indicate no anxiety, mild to moderate anxiety, 
and severe anxiety, respectively.[11]
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Statistical Analysis
Statistical analyses were performed using NCSS (Number 
Cruncher Statistical System) 2007 and PASS (Power Anal-
ysis and Sample Size) 2008 Statistical Software statistical 
software packages (NCSS LLC., Utah, USA). In addition to 
descriptive statistics (mean, standard deviation, frequency, 
and percentage), Student t-test and paired samples test 
(within-group comparisons) were used for data compari-
son. Qualitative data were compared using chi-square test, 
Yates continuity correction, and Fisher exact test. A p-value 
<0.05 was considered statistically significant.

Results
There was no significant difference between the two groups 
(with emotional disorders vs. without emotional disorders) 
in terms of demographic characteristics, such as age, weight, 
height, body surface area, and comorbidities and habits.

No significant difference was observed in operative vari-
ables, such as CPB time, aortic CC time, surgery time, and 
number of anastomoses, between patients with or without 
emotional disorders. Mechanical ventilation time and the 
duration of intensive care unit stay and hospital stay were 
significantly longer in the group of patients with emotional 
disorders (Table 1).

Table 2 shows the mean preoperative and postoperative 
test score values of the groups with and without emotional 
distress. The results of all psychiatric test scales showed that 
the mean preoperative anxiety and depression scores were 
significantly higher in the emotional disorder group than 
in the group without emotional disorders. Likewise, all test 
score averages in the postoperative period, except HAM-D, 
were higher in the emotional distress group. There was no 
significant difference between the preoperative and post-
operative periods in both groups for all test scales except the 
HADS-A subgroup, where the scores were significantly lower 
in the postoperative period than in the preoperative period 
in both groups. Despite the absence of a difference between 
the two groups in the frequency of cardiac, renal, or neuro-
logical complications, a significantly higher proportion of 
patients in the emotional disorders group had respiratory 
complications compared with the group without emotional 
disorders (Table 3). Furthermore, the group with emotion-
al disorders showed a significantly increased incidence of 
postoperative atelectasis, pneumonia, and readmission.

Discussion
CABG is the most widely used surgical procedure for the relief 
of symptoms of CAD. A high incidence of emotional disorders 
in candidates for cardiac surgery has prompted investigation 
of the association between mood disorders and postopera-

tive morbidity and mortality. Although there is a wealth of 
evidence on the adverse effect of anxiety and depression on 
prognosis in patients with CAD, the underlying pathophysi-
ological mechanisms remain unclear.[12] Depression has been 
proposed as an independent risk factor for atherosclerosis in 
CAD, and the presence of depressive symptoms in patients 
with saphenous vein grafts has been associated with an in-
creased risk of accelerated atherosclerosis.[13,14] The literature 
also suggests that the poor outcome in patients with coexist-
ing CAD and depression may be due to platelet aggregation, 
inflammation, and autonomic nervous system dysfunction.
[15–17] Depression has been associated with oxidative stress 
and immune activation, which may explain the beneficial 
effects of statins on the risk of depression in patients with 
cardiovascular diseases due to their antioxidant and anti-in-
flammatory activities.[18] These and similar findings support 
the role of oxidative and inflammatory processes in depres-

Table 1. Operative and postoperative variables	

	 Group 1	 Group 2	 p	  
	 (n=18)	  (n=63)	

CPB time (min)	 88.22±10.35	 85.70±10.40	 0.366
CC time (min)	 54.67±9.86	 52.65±10.42	 0.456
Graft number (n)	 3.06±0.80	 3.08±0.81	 0.912
Operation time (min)	 224.67±18.09	 222.27±16.51	 0.657
MVT (hours)	 17.33±6.53	 13.57±4.24	 <0.05
Post-op stay (hours)	 34.33±11.1	 26.86±7.33	 <0.05
Hospital stay (days)	 11.06±2.84	 8.89±1.41	 <0.01

CPB: Cardiopulmonary bypass; CC: Cross-clamp; MVT: Mechanical ventilation time; 
Post-op: Postoperative unit.

Table 2. Preoperative and postoperative mean values of the HADS 
and Hamilton scales in the with and without emotional distress  
groups. Scores mean, min., max. in group 1 and group 2

	 Group 1	 Group 2	 p	  
	 (n=18)	 (n=63)

HAM-A  pre-op	 14 (18–10.5)	 6 (4.5–8)	 0.001
HAM-A  post-op	 13 (11–14.5)	 6 (3.5–8)	 0.002
p	 0.873	 0.785	
HAM-D pre-op	 5 (3.5–8)	 4 (3–6)	 0.048
HAM-D  post-op	 5 (2.5–7)	 5 (2.5–6)	 0.225
p           	 0.653	 0.867	
HAD-A pre-op	 10 (7–11)	 6 (4–8)	 0.083
HAD-A post-op	 8 ( 4–10 )	 5 (2–6)	 0.095
p	 0.002	 0.035	
HAD-D pre-op	 6 (3.5–8)	 4 (3–6)	 0.091
HAD-A post-op	 7  (4–8.5)	 4 (2–6)	 0.055
p	 0.867	 0.242

HADS: Hospital Anxiety and Depression Scale; HAM-A: Hamilton Anxiety Scale; 
HAM-D: Hamilton Depression Scale; HAD-A: Hospital Anxiety Depression Scale 
(Anxiety subscale); HAD-D: Hospital Anxiety Depression Scale (Depression subscale).
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sion and may pave the way for the replacement of traditional 
antidepressants with novel therapeutic approaches based 
on new pathophysiological mechanisms.

A review of several studies examining preoperative deter-
minants of postoperative depression and anxiety in patients 
undergoing CABG revealed that the preoperative existence 
of anxiety and/or depression was the most important risk 
factor.[19,20] Gender and age have also been associated with 
postoperative depression and anxiety.[19] Similarly, young-
er age, female gender, living alone, cigarette smoking, and 
obesity have emerged as important risk factors for depres-
sion and anxiety in studies examining patient characteris-
tics and their association with the occurrence of emotional 
disorders after acute coronary syndrome or CABG.[19]

Based on HADS and HAM-A scores, 9/81 (11.1%) patients 
in our study cohort had varying degrees of preoperative 
anxiety. Most studies have reported a decline in anxiety fol-
lowing CABG .[21,22] Decreased anxiety during the early post-
operative period is attributed to the relief of psychological 
stress and tension after the procedure. In our study, the de-
crease was only significant in the HADS-A subgroup (Table 
2). The difference between HADS and HAM-A in terms of 
statistical significance may be related to their differential 
sensitivity due to our sample size. Therefore, larger samples 
may negate such a difference between the two scales.

The literature generally suggests that, as opposed to anx-
iety, an increase in the severity of depression during the 

early postoperative period may result in the persistence 
of high depression scores for longer periods of time, and 
a return to preoperative baseline scores may take many 
months.[22–24] In our study, 9/81 (11.1%) patients had vary-
ing degrees of preoperative depression symptoms. Al-
though there was a slight increase in the severity of the 
depressive symptoms following surgery according to both 
neuropsychiatric assessment scales, the differences were 
not significant in either group.

The HADS, HAM-A, and HAM-D are widely used psycho-
metric tools with established reliability that are used to 
assess depression and anxiety. Rymaszewska et al.[25] and 
Freeland et al.[26] used the HAM-D, whereas Stafford et al.[18] 
and Schulberg et al.[27] used the HADS to assess the severi-
ty of depression in their studies. Tiringer et al.[28] compared 
HADS, HAM-A, and HAM-D to evaluate anxiety and depres-
sion in cardiac patients. In this study, the authors conclud-
ed that HADS-A and HADS depression subscales showed a 
high correlation with Hamilton scales assessing the same 
domains and could be reliably used for the assessment of 
depression and anxiety. Lane et al.[29] proposed that de-
pression could only affect mortality when it occurred in 
conjunction with other cardiac risk factors and that due to 
the challenges in ruling out individual risk factors, it might 
be difficult to obtain meaningful statistical results on this 
matter. On the other hand, Blumenthal et al.[7] suggested 
that depression played an independent role in increasing 
mortality after CABG, just as is the case for age, gender, 
number of grafts, history of smoking, diabetes, and left ven-
tricular ejection fraction. Most studies supporting the role 
of clinical depression in increasing cardiac events following 
CABG had small sample sizes with short follow-up periods, 
jeopardizing their statistical power to detect an effect on 
mortality. Due to recent advances in surgical techniques 
and risk management strategies, another potential diffi-
culty in determining the association between depression 
and mortality is the low mortality rates after CABG, which 
decreases the ability of statistical tests to detect an effect. 
Similarly, since there were no mortalities following CABG 
in our study cohort, we could not evaluate the association 
between mortality and emotional status. This association 
should be more comprehensively evaluated in prospective 
randomized control trials with much larger sample sizes 
and longer follow-up periods.

Our study showed significantly higher postoperative respi-
ratory complications in subjects with emotional disorders 
compared with those without. This may be a reflection of 
the hypersensitivity/excitability of the autonomic nervous 
system in those with anxiety and/or panic disorder. Anx-
iety can negatively affect the effectiveness of breathing, 
causing panic and chest pain and exacerbating respirato-

Table 3. Distribution of postoperative complications

			  Group 1		 Group 2	 p 
			   (n=18)		  (n=63)

		  n		  %	 n		  %

Cardiac
	 Hypertension	 8		  44.4	 20		  31.7	 0.473
	 Arrhythmia	 2		  11.1	 4		  6.3	 0.610
	 Tamponade	 0		  0	 5		  7.9	 0.582
Respiratory					   
	 Atelectasis	 4		  22.2	 3		  4.8	 0.020*
	 Prolonged entubation	 4		  22.2	 2		  3.2	 0.007**
	 Reentubation	 2		  11.1	 1		  1.6	 0.123
	 Pneumonia	 2		  11.1	 0		  0	 0.047*
Renal
	 ARF	 0		  0	 1		  1.6	 1.000
	 Hemodialysis	 1		  5.6	 1		  1.6	 0.397
Neurological
Delirium	 2		  11.1	 2		  3.2	 0.212
CVA	 1		  5.6	 0		  0	 0.222
Re-admission to post-op	 2		  11.1	 0		  0	 0.047*

*: p<0.05; **: p<0.01. ARF: Acute renal failure; CVA: Cerebrovascular accident; post-op: 
Postoperative unit.
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ry symptoms.[30] Over the past 3 decades, we have gained 
a deeper understanding of the biological foundations of 
anxiety and panic disorder. A genetic disposition for in-
creased autonomic nervous system activity, particularly in 
the noradrenergic pathways, may play an etiologic role in 
the development of this condition.[31]

Episodes of tachypnea, tachycardia, agitation, and sweating, 
which are the classical signs of severe patient-ventilator asyn-
chrony, have been reported in patients with anxiety when 
weaning off mechanical ventilation. Similarly, COPD patients 
with anxiety and/or depression had more severe dyspnea 
and treatment resistance compared with those without anxi-
ety and/or depression during acute exacerbations.[32]

An Indian study suggested that patients with emotional 
disorders have lower functional lung capacity and poor 
inspiratory muscle strength following cardiac surgery.[33] 
Thus, it was suggested that a preoperative psychological 
and physical health evaluation, including cardiopulmo-
nary fitness, may be useful in preventing possible pulmo-
nary complications.

Based on these data, we can say that the significantly high-
er incidence of atelectasis in our patients with emotional 
disorders may be explained by more frequent and shallow 
respiratory activity with smaller tidal volumes, leading to 
an increased incidence of airway collapse. Since patients 
with atelectasis fail to meet the extubation criteria, the du-
ration of mechanical ventilation is prolonged, which may 
explain the longer duration of mechanical ventilation in 
the patients with anxiety in our study. It was reported that 
patients with depressive disorders were three times more 
likely to fail to wean off mechanical ventilation than pa-
tients without such disorders.[34] Furthermore, the patients 
with anxiety in our study had a significantly higher inci-
dence of ventilator-associated pneumonia compared with 
those without anxiety. Prolonged mechanical ventilation 
and a prolonged stay in the intensive care unit have been 
associated with increased risks of ventilator-associated 
pneumonia and intensive care unit infections.[35]

Depression has been associated with a longer hospital stay.
[36,37] In our study, significantly longer postoperative stays 
in the intensive care unit and in the hospital overall in pa-
tients with anxiety and depression were probably related 
to difficulties experienced in recovery and adaptation.

In conclusion, emotional disorders represent an import-
ant risk factor for increased postoperative morbidity 
among patients undergoing CABG that may lead to pro-
longed mechanical ventilation during the early postoper-
ative period, resulting in an increased risk of respiratory 
complications and an increased length of overall hospital 
stay and intensive care unit stay.
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