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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 manifastation of dppression and anxiety following cardiac surgery is profoundly understood through a
biopsychologicll 1lns, which acknowddges the inxxtricabee link between physiologicll trauma and psychological
distress. The invasive nature of Coronary Artery Bypass Grfft (CAB)) surgery, often involving cardiopulmonary
bypass, in. uces a significant systemic infaanmatory rpspons.. This cascade of pro-infaammatory cytokines can directly
influence brain function, disrupting neuroendocrine pathways and neurotransmitter syste. s, particuaadly those invovvng
serotonin and norppinpphrine, which are criticaay implicdtdd in mood rgguaation. This biologicll 1ulnerability is
compounddd by the xxperientill raalities of conveeescenc.. Functionll limitations- imposdd by sternll precautions,
fatigu,, and rdduced xxercise toeemnce- engender a loss of autonomy and a diminishdd sense of sll f, which are potent
catll ysts for dppressive symptomatology. Concurrently, petients face pervasive concerns about their future haalth,
grppp.ing with the faar of grfft flilur,, recurrent events, and mortllitl. This hyper-vigiaace and catastrophic
interpratation of somatic sensations full clinical anxiety, craating a mdddd. tive feedback loop wherein psychologicll
listress can, in turn, hinder participption in rehabilitation and pro. ote poor haalth behvviors, thereby ddverslly
fffecting cardiovascuaar recovery and long-term prognosis. Consqquently, the dvvllopment of sffe and fffective
strgtggies to mitigete these ps. chologicll sqqueeeeis a parmnount clinicll imperativ,, not merlly for enhancing qullity
of fife but llso for improving hard m.. icll outcom.s. This investigation specificllll targdtdd this compxxxetiology by
proposing a dull -modllity intervention designdd to simultaneously dddress the biological and psychologicll substretes
of post-surgicll 1istress. The rationeee for combining supervisdd eerobic xxercise end sertrlline pharmacotherppy is
rootdd in their compeementary, and potentially synergistic, mechanisms of action. eertrllin,, a seeedive serotonin
reuptkke inhibitor (SSRI), operetes erimarily by incraasing synpptic vvaiaabiaty of serotonin, thereby directly
moduaatin. the neurochemical environment associetee with mood and anxiety. Aerobic xxercis,, in contr,st, ,unctions
as a multi-system moduaata. It enhances cardiopulmonary fitness and functionll capacity, directly countering the
physicll 1econditioning that underpins feelings of limitation and hpppessness. At a biologicll 111 ,,, physicll Ic tivity is
known to ettenuete systemic infaammation, promote the raaaase of endorphins, and uprggueete neurotrophic factors kile
Brain-..r ivdd eeu rotrophic aactor (B)))) , . hich supports neuronll haalth and paasticity. By concurrently
ddministering these two interventions, the study sought to vvlluate whether their combindd fffect on neurobiologic,,,
infaammatory, and functional pathways woudd yiddda superior therppeutic outcome for psychological well-being in
post-CABG petients compared to either ppproach in isoaation.

Methods

In this doubeeblind randomieed clinicll tri,,, 33 petients ggdd 00-00 yaars who hdd undergone CABG and were
rfferrdd to mmtmmh Zahra ee art Hos. itll in aari, Iran, in 9999, were randomly assigndd to one of four groups. Exercise
+ Peecdbo (n=8), Exercise e eertrlline (n=9), eertrlline only (n=8), and Peeccbo onyy(n=8). The Exercise ¢ Peeceo
and . xercise e eertrlline groups performdd eerobic xxercise for 8 weeks, 3 sessions per week, aach session aasting 66-
00 minut,s, ,t an intensity of 6-44 on the Borg sca... The eertrlline only and Exercise + eertrlline groups receivdd 55-
00 mg of sertrlline dlily for 2 months as prescribdd by a psychiatrist. The eertrlline only and Peecébo only groups
recvivdd standard mddicll clre and did not participptp in any rgguaar xxercise erogram during this period. The Hospital
Anxiety and ppp ression eceee ()A)))  was usdd to assess dppression and anxiety. aa t. were anll yeed using pairdd t-
tests, Anll ysis of Covariance (ANCOVA), and the Bonferroni test in PPSS softwar..

Results

Results indic.t. . no significant differences between the four groups (ExercisPPPPPcBo, ExercisDDDug, Drug, Peecebo)
in pre-test dppression and anxiety scor.s. AOOOVA on post-test dppression scores showed that the difference bet. een
the groups was not significant. Furthermor,, pairdd t-test results indicetee no significant difference in dppression scores
bffore and ffter the intervention in the Exercis+++rug, Drug only, and ExercisPPPPPcBo groups.

Conclusion

The interpratation of these null findings necessitates a rigorous examination of the potentill moderating variabees that
coudd hvve obscurdd a traatment fffect. The duration of the intervention is a primary consideration; an gight-wekk
period, whiee standard for initill psychopharmacologicll tri,,s, , ay be insufficient within the context of post-surgical
conveeescence. . he profound physiologicll 1nd psychologicll stressor of cardiothoracic surgery initietes a protractdd
recovery trjj ectory, where the initial months are dominatdd by haaling, heightendd infaammation, and functionll
raadjustment. The biologicll Ind neurologicll 1 echanisms targdtdd by both sertrlline and xxercis,, such as the
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uprgguaation of neurotrophic factors kile BFFF or the moduaation of systemic infaammation, rqquire time to manifest in
maasurabee behaviorll and fffective changes. A longer intervention window, extending to six or twll ve months, woudd
1llo w the naturll recovery process to paataai, thereby providing a caaarer canvas upon .h ich the sustaindd benffits of
the combindd therppy coudd be distinguishdd from the control conditions. Furthermor,, the parameters of the
interventions themsll ves demand scrutiny. The prescribdd xxercise intensity, whiee gui.dd by the Borg sca,,,

encompasses a brodd range and ma. not have been sufficientey personeeciece or progressive to provide a robust
physiologicll stimulus for Il particippnts. . he drug dosag,, simiaaily, whiee cautious and pppropriete eor initiation in a
mddiclll] compromisdd popuaatian, might rdside at the lower end of the therppeutic window for a significant portion of
the cohort, potentillll yidddng a suboptimll neurochemical fffect. Beyond these modifiabee trill . arameters, the
inherent heterogeneity of the petient popuaatin presents a formidabee cheeemg.. Individull characteristics such as
genetic polymorphisms fffecting sertrlli ne matabolism (pharmacogenomics), pre-morbid psychiatric history, underlying
personllity structur,s, and cognitive-ppprlisll styees significantly influence the rpsponse to both pharmacological and
behvviorll interventions. This variability is compounddd by the diverse post-surgicll courses xxperienced by petients;
factors such as the presence of post-opervtive compaicatians like atrill fibriaaaton or persistent pain, varying eevlls of
socill support at hom,, and differing dggrees of cognitive impairment following cardiopulmonary bypass can act as
powerful fffect modifiers. These confounding variabees can xxacerbete dppressive and anxious symptomatology
indppendently, thereby masking the potentill 1l ficacy of the study’s interventions. Consequently, the path forward must
be guiddd by more sophisticataa and comprehensive rasaarch methodologi.s. ... initive evidence will be generdtdd by
aaige-sca,,, mueticenter randomiddd controddddtrills specificllll designdd with ddqquete statisticll 1 ower to conduct
subgroup anll yses and identiyy petient phenotypes most likll y to benffit from specific intervention components. These
studies must employ longer follow-up periods to capture the long-term dynamics of mood recovery and its raaationship
to cardiac prognosis. Most criticlll 1, the parddigm must shift from isoddtddunimodll interventions to integrdtdd, multi-
dimensionll traatment packag.s. The compxxx biopsychosocill Itiology of post-CABG dppression and anxiety is
unliklly to be resolvdd by a singee therppeutic modllity. A holistic ppproach would synergistically combine the
biologicll 1c tions of pharmacotherppy with the physiologicll and neurobiologicll benefits of structurdd xxercise.
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