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Introduction: From a biopsychological perspective, depression and anxiety
following cardiac surgery may arise from functional limitations and concerns about
future health. Therefore, the aim of this study was to investigate the simultaneous
effects of eight weeks of aerobic exercise and sertraline medication on depression
and anxiety in patients after coronary artery bypass graft (CABG) surgery.
Methods: In this clinical trial, 33 patients aged 40-60 years who had undergone
CABG and were referred to Fatemeh Zahra Heart Hospital in Sari in 2019 were
randomly assigned to four groups: exercise + placebo (n=8), exercise + sertraline
(n=9), sertraline (n=8), and placebo (n=8). The exercise + placebo and exercise +
sertraline groups performed aerobic exercise for eight weeks. The medication and
exercise + medication groups received sertraline at a dosage of 25-50 mg for two
months, as prescribed by a psychiatrist. The Hospital Anxiety and Depression Scale
(HADS) was used to assess depression and anxiety. Data were analyzed using
paired t-test, analysis of covariance (ANCOVA), and Bonferroni post hoc test in
SPSS at a significance level of 0.05.

Results: The findings showed that after the intervention period, there were no
significant differences among the four groups (exercise + placebo, exercise +
medication, medication, and placebo) in the pre-test scores. According to the
ANCOVA analysis of post-test depression scores, the differences among the groups
were also not statistically significant.

Conclusion: These results suggest that factors such as the duration of the
intervention, exercise intensity, medication dosage, individual patient
characteristics, and postoperative conditions may play a decisive role in treatment
effectiveness.
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Extended Abstract

Introduction

The manifestation of depression and anxiety following cardiac surgery is profoundly understood through a
biopsychological lens, which acknowledges the inextricable link between physiological trauma and psychological
distress. The invasive nature of Coronary Artery Bypass Graft (CABG) surgery, often involving cardiopulmonary
bypass, induces a significant systemic inflammatory response. This cascade of pro-inflammatory cytokines can directly
influence brain function, disrupting neuroendocrine pathways and neurotransmitter systems, particularly those involving
serotonin and norepinephrine, which are critically implicated in mood regulation. This biological vulnerability is
compounded by the experiential realities of convalescence. Functional limitations- imposed by sternal precautions,
fatigue, and reduced exercise tolerance- engender a loss of autonomy and a diminished sense of self, which are potent
catalysts for depressive symptomatology. Concurrently, patients face pervasive concerns about their future health,
grappling with the fear of graft failure, recurrent events, and mortality. This hyper-vigilance and catastrophic
interpretation of somatic sensations fuel clinical anxiety, creating a maladaptive feedback loop wherein psychological
distress can, in turn, hinder participation in rehabilitation and promote poor health behaviors, thereby adversely
affecting cardiovascular recovery and long-term prognosis. Consequently, the development of safe and effective
strategies to mitigate these psychological sequelae is a paramount clinical imperative, not merely for enhancing quality
of life but also for improving hard medical outcomes. This investigation specifically targeted this complex etiology by
proposing a dual-modality intervention designed to simultaneously address the biological and psychological substrates
of post-surgical distress. The rationale for combining supervised aerobic exercise and sertraline pharmacotherapy is
rooted in their complementary, and potentially synergistic, mechanisms of action. Sertraline, a selective serotonin
reuptake inhibitor (SSRI), operates primarily by increasing synaptic availability of serotonin, thereby directly
modulating the neurochemical environment associated with mood and anxiety. Aerobic exercise, in contrast, functions
as a multi-system modulator. It enhances cardiopulmonary fitness and functional capacity, directly countering the
physical deconditioning that underpins feelings of limitation and helplessness. At a biological level, physical activity is
known to attenuate systemic inflammation, promote the release of endorphins, and upregulate neurotrophic factors like
Brain-Derived Neurotrophic Factor (BDNF), which supports neuronal health and plasticity. By concurrently
administering these two interventions, the study sought to evaluate whether their combined effect on neurobiological,
inflammatory, and functional pathways would yield a superior therapeutic outcome for psychological well-being in
post-CABG patients compared to either approach in isolation.

Methods

In this double-blind randomized clinical trial, 33 patients aged 40-60 years who had undergone CABG and were
referred to Fatemeh Zahra Heart Hospital in Sari, Iran, in 2019, were randomly assigned to one of four groups: Exercise
+ Placebo (n=8), Exercise + Sertraline (n=9), Sertraline only (n=8), and Placebo only (n=8). The Exercise + Placebo
and Exercise + Sertraline groups performed aerobic exercise for 8 weeks, 3 sessions per week, each session lasting 26-
40 minutes, at an intensity of 6-14 on the Borg scale. The Sertraline only and Exercise + Sertraline groups received 25-
50 mg of sertraline daily for 2 months as prescribed by a psychiatrist. The Sertraline only and Placebo only groups
received standard medical care and did not participate in any regular exercise program during this period. The Hospital
Anxiety and Depression Scale (HADS) was used to assess depression and anxiety. Data were analyzed using paired t-
tests, Analysis of Covariance (ANCOVA), and the Bonferroni test in SPSS software.

Results

Results indicated no significant differences between the four groups (Exercise+Placebo, Exercise+Drug, Drug, Placebo)
in pre-test depression and anxiety scores. ANCOVA on post-test depression scores showed that the difference between
the groups was not significant. Furthermore, paired t-test results indicated no significant difference in depression scores
before and after the intervention in the Exercise+Drug, Drug only, and Exercise+Placebo groups.

Conclusion

The interpretation of these null findings necessitates a rigorous examination of the potential moderating variables that
could have obscured a treatment effect. The duration of the intervention is a primary consideration; an eight-week
period, while standard for initial psychopharmacological trials, may be insufficient within the context of post-surgical
convalescence. The profound physiological and psychological stressor of cardiothoracic surgery initiates a protracted
recovery trajectory, where the initial months are dominated by healing, heightened inflammation, and functional
readjustment. The biological and neurological mechanisms targeted by both sertraline and exercise, such as the
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upregulation of neurotrophic factors like BDNF or the modulation of systemic inflammation, require time to manifest in
measurable behavioral and affective changes. A longer intervention window, extending to six or twelve months, would
allow the natural recovery process to plateau, thereby providing a clearer canvas upon which the sustained benefits of
the combined therapy could be distinguished from the control conditions. Furthermore, the parameters of the
interventions themselves demand scrutiny. The prescribed exercise intensity, while guided by the Borg scale,
encompasses a broad range and may not have been sufficiently personalized or progressive to provide a robust
physiological stimulus for all participants. The drug dosage, similarly, while cautious and appropriate for initiation in a
medically compromised population, might reside at the lower end of the therapeutic window for a significant portion of
the cohort, potentially yielding a suboptimal neurochemical effect. Beyond these modifiable trial parameters, the
inherent heterogeneity of the patient population presents a formidable challenge. Individual characteristics such as
genetic polymorphisms affecting sertraline metabolism (pharmacogenomics), pre-morbid psychiatric history, underlying
personality structures, and cognitive-appraisal styles significantly influence the response to both pharmacological and
behavioral interventions. This variability is compounded by the diverse post-surgical courses experienced by patients;
factors such as the presence of post-operative complications like atrial fibrillation or persistent pain, varying levels of
social support at home, and differing degrees of cognitive impairment following cardiopulmonary bypass can act as
powerful effect modifiers. These confounding variables can exacerbate depressive and anxious symptomatology
independently, thereby masking the potential efficacy of the study’s interventions. Consequently, the path forward must
be guided by more sophisticated and comprehensive research methodologies. Definitive evidence will be generated by
large-scale, multicenter randomized controlled trials specifically designed with adequate statistical power to conduct
subgroup analyses and identify patient phenotypes most likely to benefit from specific intervention components. These
studies must employ longer follow-up periods to capture the long-term dynamics of mood recovery and its relationship
to cardiac prognosis. Most critically, the paradigm must shift from isolated unimodal interventions to integrated, multi-
dimensional treatment packages. The complex, biopsychosocial etiology of post-CABG depression and anxiety is
unlikely to be resolved by a single therapeutic modality. A holistic approach would synergistically combine the
biological actions of pharmacotherapy with the physiological and neurobiological benefits of structured exercise.
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