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Abstract: INTRODUCTION Mood disor-
ders, including major depressive disorder,
bipolar disorder, and anxiety disorders, are
prevalent mental health conditions that sig-
nificantly impact global health. These disor-
ders are characterized by complex pathophy-
siologies involving genetic, neurochemical,
and environmental factors. Cardiovascular
diseases, such as coronary artery disease and
hypertension, are the leading causes of mor-
tality worldwide. The connection between
mood disorders and cardiovascular diseases
has been increasingly recognized, highligh-
ting the importance of understanding the
biological mechanisms and risk factors that
link these conditions. OBJETIVE A The main
objective of this work was to comprehensively
analyze the cardiovascular changes observed
in individuals with mood disorders, elucida-
ting the complex interactions between these
prevalent health issues. METHODS This is
a narrative review which included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scho-
lar databases, using as descriptors: “Mood
Disorders” AND “Cardiovascular Diseases”
AND “Pathophysiology” AND “Mental He-
alth” AND “Inflammation” in the last years.
RESULTS AND DISCUSSION The impact
of depression on cardiovascular health is
well-documented, with strong associations
between depressive symptoms and increased
risks of myocardial infarction, heart failure,
and stroke. Bipolar disorder presents unique
cardiovascular risks, with metabolic syndro-
me and hypertension being prevalent among
these patients. Anxiety disorders also signi-
ficantly impact cardiovascular health throu-
gh heightened sympathetic nervous system
activity and chronic stress. Pharmacological
treatments for mood disorders, including an-
tidepressants and mood stabilizers, can have
varying cardiovascular effects, necessitating
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careful management. Lifestyle modifications,
such as regular physical activity, a balanced
diet, smoking cessation, and moderate al-
cohol consumption, are crucial for mitigating
cardiovascular risk in patients with mood di-
sorders. The roles of inflammation, autono-
mic dysfunction, and genetic predispositions
further complicate the relationship between
mood disorders and cardiovascular diseases.
CONCLUSION The intricate interactions be-
tween mood disorders and cardiovascular di-
seases underscore the necessity for integrated
and comprehensive care approaches. Unders-
tanding the biological mechanisms, shared
risk factors, and effective management strate-
gies is essential for improving health outcomes
in individuals with comorbid mood disorders
and cardiovascular diseases. Future research
should focus on developing targeted interven-
tions that address both mental and cardiovas-
cular health in a holistic manner, emphasizing
the importance of integrated care to achieve
optimal health outcomes.

Keywords: Mood Disorders; Cardiovascular
Risk; HPA Axis Dysregulation; Inflammatory
Pathways; Autonomic Nervous System.

INTRODUCTION

Mood disorders, a broad category
encompassing ~ various mental health
conditions characterized by significant

disturbances in mood and affect, represent
a substantial portion of the global mental
health burden'. These disorders are primarily
categorized into major depressive disorder
(MDD), bipolar disorder (BD), and anxiety
disorders, each with distinct diagnostic criteria
and clinical presentations'. The prevalence
of these conditions is alarmingly high, with
major depressive disorder affecting hundreds
of millions of individuals worldwide, making
it one of the leading causes of disability
globally'. The epidemiology of mood disorders
reveals a profound impact on both individual
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and societal levels, contributing significantly
to morbidity, mortality, and healthcare costs®.

Pathophysiologically, mood disorders are
complex and multifactorial, involving an
intricate interplay of genetic, neurochemical,
and environmental factors®. The dysregulation
of key neurotransmitters such as serotonin,
norepinephrine, and dopamine is central
to the pathogenesis of these disorders®.
Additionally, structural and functional
abnormalities in critical brain regions,
including the prefrontal cortex, hippocampus,
and amygdala, have been consistently
observed in individuals with mood disorders®.
These neurobiological alterations contribute
to the characteristic symptoms, which include
persistent sadness, anhedonia, irritability, and
cognitive impairments®. The impact of mood
disorders extends beyond the psychological
realm, significantly influencing overall health
and increasing the risk of various physical
health conditions, particularly cardiovascular
diseases (CVD)’.

Cardiovascular diseases, encompassing
conditions such as coronary artery disease,
hypertension, heart failure, and stroke,
remain the leading cause of mortality and
morbidity worldwide®. The pathogenesis
of CVD involves a complex interplay of
factors, including endothelial dysfunction,
inflammation, metabolic disturbances, and
lifestyle factors®’. The intricate relationship
between mental health and physical health,
particularly the association between mood
disorders and cardiovascular diseases, has
garnered significant attention in recent years™.
Historical perspectives on this relationship
reveal that the connection between depression
and heart disease was first noted in the early
20th century, with subsequent research
consistently demonstrating that individuals
with mood disorders are at a significantly
higher risk of developing CVD*''.
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Biological mechanisms linking mood
disorders and cardiovascular diseases are
multifactorial, involving dysregulation of
the hypothalamic-pituitary-adrenal (HPA)
axis, chronic inflammation, autonomic
nervous system dysfunction, and behavioral
factors'®. The HPA axis, a critical component
of the body’s stress response system, is often
dysregulated in individuals with mood
disorders, leading to sustained elevations in
cortisol levels'?. Chronic hypercortisolemia is
associated with several adverse cardiovascular
outcomes, including hypertension, insulin
resistance, and central obesity'*. Inflammatory
pathways also play a significant role, with
elevated levels of pro-inflammatory cytokines,
such as interleukin-6 (IL-6) and tumor
necrosis factor-alpha (TNF-a), commonly
observed in patients with depression'®. These
inflammatory markers are implicated in the
pathogenesis of atherosclerosis and other
cardiovascular conditions'®.

Autonomic nervous system dysfunction,
characterized by reduced heart rate variability
and increased sympathetic activity, is another
critical factor linking mood disorders with
cardiovascular diseases'”. This autonomic
imbalance contributes to the development
and progression of hypertension and other
cardiovascular conditions'®. Furthermore,
genetic predisposition and shared risk factors,
such as obesity, diabetes, and smoking,
also contribute to the comorbidity of mood
disorders and CVD®. Lifestyle factors,
including diet, physical activity, and substance
use, significantly impact both mental and
cardiovascular health, highlighting the need for
comprehensive and integrated care approaches™.

Pharmacological treatments for mood
disorders, including antidepressants, mood
stabilizers, and antipsychotics, can also
influence cardiovascular risk®’. While these
medications are essential for managing
mood disorders, they can have significant
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cardiovascular side
careful monitoring

effects, necessitating
and management®’.
Antidepressants,  particularly  tricyclic
antidepressants and selective serotonin
reuptake inhibitors (SSRIs), have varying
effects on cardiovascular health*’. Tricyclic
antidepressants are known to have cardiotoxic
effects, including arrhythmias and orthostatic
hypotension, while SSRIs, although generally
considered safer, can still affect platelet
function and increase bleeding risk**. Mood
stabilizers such as lithium and valproate
can cause weight gain, dyslipidemia, and
insulin resistance, further complicating
cardiovascular risk management®”.

The intersection of mood disorders
and cardiovascular risk factors, such as
hypertension, diabetes, and dyslipidemia,
underscores the need for integrated care
approaches®®.  Effective management of
these comorbid conditions requires a
comprehensive understanding of the complex
interactions between mental and physical
health®”. Gender differences in the prevalence
and manifestation of mood disorders and
cardiovascular diseases further complicate
the clinical picture, necessitating tailored
interventions that consider these differences®®.

OBJETIVES

The main objective of this work was to
comprehensively analyze the cardiovascular
changes observed in individuals with mood
disorders, elucidating the complexinteractions
between these prevalent health issues.

SECUNDARY OBJETIVES

1. To examine the biological mechanisms
linking mood disorders and cardiovascular
diseases.

2. To assess the impact of pharmacological
treatments for mood disorders on
cardiovascular health.

3. To evaluate the influence of lifestyle
factors on cardiovascular risk in patients
with mood disorders.

4. To investigate the role of inflammation
and autonomic dysfunction in the
comorbidity of mood disorders and
cardiovascular diseases.

5. To explore gender differences in the
intersection of mood disorders and
cardiovascular diseases.

METHODS

This is a narrative review, in which the main
aspects of analyze the cardiovascular changes
observed in individuals with mood disorders,
elucidating the complex interactions between
these prevalent health issues in recent years
were analyzed. The beginning of the study
was carried out with theoretical training using
the following databases: PubMed, sciELO
and Medline, using as descriptors: “Mood
Disorders” AND “Cardiovascular Diseases”
AND  “Pathophysiology” AND “Mental
Health” AND “Inflammation” in the last years.
As it is a narrative review, this study does not
have any risks.

Databases: This review included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scholar
databases.

The inclusion criteria applied in the
analytical review were human intervention
studies, experimental studies, cohort studies,
case-control studies, cross-sectional studies
and literature reviews, editorials, case reports,
and poster presentations. Also, only studies
writing in English and Portuguese were
included.
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RESULTS AND DISCUSSION

The impact of depression on cardiovascular
health is profound and multifaceted®.
Numerous studies have demonstrated a strong
association between depressive symptoms and
increased risk of myocardial infarction, heart
failure, and stroke®®. Depression contributes
to poor cardiovascular outcomes through
various mechanisms, including increased
inflammation, autonomic dysfunction, and
behavioral factors such as poor medication
adherence and unhealthy lifestyle choices®.
The chronic stress associated with depression
leads to persistent activation of the HPA
axis, resulting in elevated cortisol levels
and subsequent cardiovascular damage’.
Elevated cortisol levels have been linked to
hypertension, insulin resistance, and central
obesity, all of which are significant risk factors
for cardiovascular diseases®”.

Bipolar  disorder  presents  unique
cardiovascular risks, with studies indicating
that individuals with bipolar disorder are
more likely to develop conditions such as
hypertension, metabolic syndrome, and
atherosclerosis®*. The manic and depressive
phases of bipolar disorder are associated
with varying degrees of autonomic nervous
system imbalance, which can exacerbate
cardiovascular risk®®. During manic episodes,
increased sympathetic activity can lead to
elevated heart rates and blood pressure, while
depressive episodes may result in reduced heart
rate variability and increased parasympathetic
activity®®. Furthermore, the use of mood
stabilizers and antipsychotic medications
in bipolar disorder can lead to metabolic
side effects that increase cardiovascular
risk®’. These medications can cause weight
gain, dyslipidemia, and insulin resistance,
further complicating the management of
cardiovascular risk in individuals with bipolar
disorder®®.
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Anxiety disorders, including generalized
anxiety disorder (GAD) and panic disorder,
also  have  significant  cardiovascular
implications®®. These conditions are associated
with  heightened  sympathetic
system activity, which can increase heart
rate and blood pressure, contributing to the
development of hypertension and coronary
artery disease*®. Chronic anxiety and stress
can lead to persistent activation of the HPA
axis, resulting in elevated cortisol levels
and subsequent cardiovascular damage®'.
In addition to the direct physiological
effects, anxiety disorders can also impact
cardiovascular health through behavioral
factors*?. Individuals with anxiety disorders
are more likely to engage in unhealthy
behaviors such as smoking, poor diet, and
physical inactivity, all of which contribute to
increased cardiovascular risk*.

The pharmacological treatment of mood
disorders plays a critical role in cardiovascular
outcomes**.  Antidepressants, particularly
tricyclic  antidepressants and  selective
serotonin reuptake inhibitors (SSRIs), have
varying effects on cardiovascular health®.
Tricyclic antidepressants are known to have
cardiotoxic effects, including arrhythmias
and orthostatic hypotension, while SSRIs
are generally considered safer but can still
affect platelet function and increase bleeding
risk*®. Mood stabilizers such as lithium and
valproate can cause weight gain, dyslipidemia,
and insulin resistance, further complicating
cardiovascular risk management™’.
Antipsychotic medications, commonly used
in the treatment of bipolar disorder and
other mood disorders, are associated with
significant metabolic side effects, including
weight gain, dyslipidemia, and increased risk
of diabetes*®.

Lifestyle modifications are essential in
managing cardiovascular risk in patients with
mood disorders*”. Regular physical activity,
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a balanced diet, smoking cessation, and
moderate alcohol consumption are all critical
components of cardiovascular health®°.
Exercise has been shown to improve mood
and reduce cardiovascular risk through its
effects on weight, blood pressure, and insulin
sensitivity’’. Diet plays a crucial role in
managing cardiovascular risk, with evidence
supporting the benefits of a Mediterranean
diet rich in fruits, vegetables, whole grains,
and healthy fats®>. Smoking cessation is
particularly important, as smoking is a
significant risk factor for both mood disorders
and cardiovascular diseases®>. Reducing
alcohol consumption can also help mitigate
cardiovascular risk, as excessive alcohol intake
is associated with hypertension, dyslipidemia,
and cardiomyopathy®*.

Obesity is a significant risk factor for both
mood disorders and cardiovascular diseases™.
The interplay between obesity, mood disorders,
and cardiovascular health involves complex
mechanisms, including inflammation, insulin
resistance, and hormonal imbalances®®.
Obesity is associated with increased levels of
pro-inflammatory cytokines, which contribute
to the development of atherosclerosis and
other cardiovascular conditions®”. Insulin
resistance, a common feature of obesity, is
also implicated in the pathogenesis of mood
disorders and cardiovascular diseases’®.
Hormonal imbalances, particularly involving
cortisol and other stress hormones, further
exacerbate the relationship between obesity,
mood disorders, and cardiovascular health®.

Sleep disorders, commonly comorbid
with mood disorders, further exacerbate
cardiovascular risk by disrupting metabolic
and autonomic regulation®. Chronic sleep
deprivation is associated with increased
sympathetic activity, elevated blood pressure,
and impaired glucose metabolism®'. Sleep
disorders such as insomnia and sleep apnea
are particularly prevalent in individuals with
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mood disorders and contribute to increased
cardiovascular morbidity and mortality®®.
Addressing sleep disorders through behavioral
and pharmacological interventions can
help mitigate cardiovascular risk in this
population®’.

Diabetes and hypertension are prevalent
comorbidities in patients with mood disorders,
contributing to the overall cardiovascular
risk profile®. Dyslipidemia, characterized
by elevated levels of low-density lipoprotein
(LDL) cholesterol and triglycerides, is also
commonly observed in this population®.
Chronic kidney disease, another common
comorbidity, adds to the cardiovascular
burden through mechanisms such as fluid
overload, electrolyte imbalances, and increased
vascular stiffness®®. Managing these comorbid
conditions requires a comprehensive and
integrated approach that addresses both
mental and physical health®’.

Inflammation plays a central role in the
pathophysiology of both mood disorders
and cardiovascular diseases®®. Elevated
levels of pro-inflammatory cytokines, such
as IL-6 and TNF-q, are found in patients
with depression and have been linked
to increased cardiovascular risk®®. These
inflammatory markers contribute to endothelial
dysfunction, a key factor in the development
of atherosclerosis and other cardiovascular
conditions”®. Oxidative stress, characterized
by an imbalance between reactive oxygen
species and antioxidant defenses, further
contributes to endothelial dysfunction and
atherogenesis’'. Autonomic dysfunction,
including reduced heart rate variability
and increased sympathetic nervous system
activity, is a common feature in patients with
mood disorders and is associated with adverse
cardiovascular outcomes”?.

Heart rate variability, a marker of
autonomic balance, is often reduced in
patients with depression and anxiety,
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indicating impaired parasympathetic activity
and increased cardiovascular risk”®. Elevated
cortisol levels, resulting from chronic HPA
axis activation, contribute to hypertension,
insulin resistance, and dyslipidemia, further
increasing cardiovascular risk™. Catecholamines,
including norepinephrine and epinephrine,
play a critical role in the stress response and
have been implicated in the pathophysiology
of both mood disorders and cardiovascular
diseases’. Elevated levels of these stress
hormones can lead to increased heart rate,
vasoconstriction, and hypertension, contributing to
cardiovascular morbidity and mortality”®.

Serotonin, a key neurotransmitter involved
in mood regulation, also affects cardiovascular
health through its effects on platelet aggregation
and vascular tone’’. Genetic factors and
epigenetic changes play a significant role
in the comorbidity of mood disorders and
cardiovascular diseases’®. Polymorphisms in
genes related to the HPA axis, inflammatory
pathways, and neurotransmitter systems have
been associated with increased risk of both
conditions”®. Epigenetic modifications, such
as DNA methylation and histone acetylation,
can alter gene expression in response to
environmental stressors, contributing to
the pathogenesis of mood disorders and
cardiovascular diseases®.

Social determinants of health, including
socioeconomic status, access to healthcare,
and social support, significantly impact the
cardiovascular health of individuals with
mood disorders®'. Low socioeconomic status
is associated with increased stress, poor health
behaviors, and limited access to healthcare,
all of which contribute to cardiovascular
risk®?. Social support systems play a crucial
role in managing both mood disorders

and cardiovascular health, with evidence
suggesting that strong social networks can
mitigate the effects of stress and improve health
outcomes®. Psychological interventions, such
as cognitive-behavioral therapy (CBT) and
mindfulness-based stress reduction (MBSR),
have been shown to improve mood and
reduce cardiovascular risk in patients with
mood disorders®**. CBT, which focuses on
identifying and changing negative thought
patterns and behaviors, has been shown to be
effective in treating depression and anxiety and
improving cardiovascular health®. MBSR,
which involves mindfulness meditation and
stress reduction techniques, can help reduce
stress and improve cardiovascular outcomes
in individuals with mood disorders®®.

CONCLUSION

The complex interactions between mood
disorders and cardiovascular diseases underscore
theneed forintegrated and comprehensive care
approaches. By understanding the underlying
biological mechanisms, shared risk factors,
and effective management strategies, healthcare
providers can better address the needs of
individuals with comorbid mood disorders
and cardiovascular diseases. Future research
should continue to explore the intricate
relationships between these conditions, with
the goal of developing targeted interventions
that improve both mental and cardiovascular
health outcomes. This review highlights the
critical importance of addressing both mental
and physical health in a holistic and integrated
manner to achieve optimal health outcomes
for individuals with mood disorders and
cardiovascular diseases.

- -



REFERENCES

1. Kessler RC, Bromet EJ. The epidemiology of depression across cultures. Annu Rev Public Health. 2013;34:119-38.

2. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. Arlington: American
Psychiatric Publishing; 2013.

3. Murray CJ, Lopez AD. Alternative projections of mortality and disability by cause 1990-2020: Global Burden of Disease
Study. Lancet. 1997;349(9064):1498-504.

4. Nemeroff CB. The neurobiology of depression. Sci Am. 1998;278(6):42-9.

5. World Health Organization. Depression and other common mental disorders: global health estimates. Geneva: World Health
Organization; 2017.

6. Fava M, Kendler KS. Major depressive disorder. Neuron. 2000;28(2):335-41.

7. Greden JE The burden of recurrent depression: causes, consequences, and future prospects. J Clin Psychiatry. 2001;62 Suppl
22:5-9.

8. Malhi GS, Mann J]. Depression. Lancet. 2018;392(10161):2299-312.
9. Raison CL, Miller AH. Is depression an inflammatory disorder? Curr Psychiatry Rep. 2011;13(6):467-75.

10. Sullivan PE, Neale MC, Kendler KS. Genetic epidemiology of major depression: review and meta-analysis. Am J Psychiatry.
2000;157(10):1552-62.

11. Kupfer DJ. Pathophysiology and Treatment of Mood Disorders. Biol Psychiatry. 2005;57(6):397-402.
12. Thase ME. Treatment of severe depression. J Clin Psychiatry. 2000;61 Suppl 1:17-25.

13. Nutt D, Demyttenaere K, Janka Z, Aarre T, Bourin M, Canonico PL, et al. The other face of depression, reduced positive
affect: the role of catecholamines in causation and cure. ] Psychopharmacol. 2007;21(5):461-71.

14. Drevets WC. Neuroimaging studies of mood disorders. Biol Psychiatry. 2000;48(8):813-29.
15. Hirschfeld RM. History and evolution of the monoamine hypothesis of depression. J Clin Psychiatry. 2000;61 Suppl 6:4-6.

16. Raison CL, Capuron L, Miller AH. Cytokines sing the blues: inflammation and the pathogenesis of depression. Trends
Immunol. 2006;27(1):24-31.

17. Valkanova V, Ebmeier KP, Allan CL. CRP, IL-6 and depression: a systematic review and meta-analysis of longitudinal studies.
J Affect Disord. 2013;150(3):736-44.

18. Almas A, Forsell Y, Igbal R, Moller J. Depression in patients with coronary artery disease: gender differences and association
with somatic health. Eur J Cardiovasc Nurs. 2017;16(3):225-34.

19. Carney RM, Freedland KE. Depression and coronary heart disease. Nat Rev Cardiol. 2017;14(3):145-55.

20. Lichtman JH, Froelicher ES, Blumenthal JA, Carney RM, Doering LV, Frasure-Smith N, et al. Depression as a risk factor for
poor prognosis among patients with acute coronary syndrome: systematic review and recommendations. A scientific statement
from the American Heart Association. Circulation. 2014;129(12):1350-69.

21. Halaris A. Inflammation-associated co-morbidity between depression and cardiovascular disease. Curr Top Behav Neurosci.
2017;31:45-70.

22. Whooley MA, Wong JM. Depression and cardiovascular disorders. Annu Rev Clin Psychol. 2013;9:327-54.

23. Huffman JC, Celano CM, Beach SR, Motiwala SR, Januzzi JL. Depression and cardiac disease: epidemiology, mechanisms,
and diagnosis. Cardiovasc Psychiatry Neurol. 2013;2013:695925.

24. Stewart JC, Perkins AJ, Callahan CM. Physical functioning, depression, and anxiety are associated with incident coronary
heart disease in the Health and Retirement Study. Psychosom Med. 2013;75(9):1049-57.

25. Frasure-Smith N, Lesperance E Depression and anxiety as predictors of 2-year cardiac events in patients with stable coronary
artery disease. Arch Gen Psychiatry. 2008;65(1):62-71.




26. Joynt KE, Whellan DJ, O’Connor CM. Depression and cardiovascular disease: mechanisms of interaction. Biol Psychiatry.
2003;54(3):248-61.

27. Cohen BE, Edmondson D, Kronish IM. State of the art review: depression, stress, anxiety, and cardiovascular disease. Am ]
Hypertens. 2015;28(11):1295-302.

28. Kivimaki M, Nyberg ST, Batty GD, Fransson EI, Heikkila K, Alfredsson L, et al. Job strain as a risk factor for coronary heart
disease: a collaborative meta-analysis of individual participant data. Lancet. 2012;380(9852):1491-7.

29. Vaccarino V, Shah AJ, Rooks C, Ibeanu I, Nye JA, Pimple P, et al. Sex differences in mental stress-induced myocardial
ischemia in young survivors of an acute myocardial infarction. Psychosom Med. 2014;76(3):171-80.

30. Pan A, Lucas M, Sun Q, van Dam RM, Franco OH, Willett WC, et al. Increased mortality risk in women with depression and
diabetes mellitus. Arch Gen Psychiatry. 2011;68(1):42-50.

31. Nicholson A, Kuper H, Hemingway H. Depression as an aetiologic and prognostic factor in coronary heart disease: a meta-
analysis of 6362 events among 146 538 participants in 54 observational studies. Eur Heart J. 2006;27(23):2763-74.

32. Malan L, Hamer M, Schlaich M, Lambert GW, Reimann M, Ziemssen T, et al. Facilitated defensive coping, silent ischaemia
and ECG left ventricular hypertrophy: the SABPA study. ] Hypertens. 2012;30(3):543-50.

33. Roest AM, Martens EJ, Denollet J, de Jonge P. Prognostic association of anxiety post myocardial infarction with mortality
and new cardiac events: a meta-analysis. Psychosom Med. 2010;72(6):563-9.

34. Rudisch B, Nemeroff CB. Epidemiology of comorbid coronary artery disease and depression. Biol Psychiatry. 2003;54(3):227-
40.

35. Pizzi C, Manzoli L, Mancini S, Costa GM. Analysis of potential predictors of depression among coronary heart disease risk
factors including heart rate variability, markers of inflammation, and endothelial function. Eur Heart J. 2008;29(9):1110-7.

36. Barefoot JC, Schroll M. Symptoms of depression, acute myocardial infarction, and total mortality in a community sample.
Circulation. 1996;93(11):1976-80.

37. Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological factors on the pathogenesis of cardiovascular disease and
implications for therapy. Circulation. 1999;99(16):2192-217.

38. Brotman DJ, Golden SH, Wittstein IS. The cardiovascular toll of stress. Lancet. 2007;370(9592):1089-100.

39. Mykletun A, Bjerkeset O, Overland S, Prince M, Dewey M, Stewart R. Levels of anxiety and depression as predictors of
mortality: the HUNT study. Br J Psychiatry. 2009;195(2):118-25.

40. Thrall G, Lip GY, Carroll D, Lane D. Depression, anxiety, and quality of life in patients with atrial fibrillation. Chest.
2007;132(4):1259-64.

41. Lichtman JH, Bigger JT Jr, Blumenthal JA, Frasure-Smith N, Kaufmann PG, Lesperance F, et al. Depression and coronary
heart disease: recommendations for screening, referral, and treatment: a science advisory from the American Heart Association
Prevention Committee of the Council on Cardiovascular Nursing, Council on Clinical Cardiology, Council on Epidemiology
and Prevention, and Interdisciplinary Council on Quality of Care and Outcomes Research: endorsed by the American Psychiatric
Association. Circulation. 2008;118(17):1768-75.

42. Nemeroft CB, Goldschmidt-Clermont PJ. Heartache and heartbreak-the link between depression and cardiovascular disease.
Nat Rev Cardiol. 2012;9(9):526-39.

43. Roy T, Lloyd CE. Epidemiology of depression and diabetes: a systematic review. ] Affect Disord. 2012;142 Suppl:S8-21.

44. Ladwig KH, Baumert ], Marten-Mittag B, Lowel H, Doring A, Wichmann HE, et al. Psychosocial factors and cardiovascular
disease: sex differences in depressive symptoms and network support. Cardiovasc Res. 2007;73(1):227-35.

45. Batelaan NM, Seldenrijk A, Bot M, van Balkom AJ, Penninx BW. Anxiety and new onset of cardiovascular disease: critical
review and meta-analysis. Br ] Psychiatry. 2016;208(3):223-31.

46. Krantz DS, Whittaker KS, Sheps DS. Psychotropic medications and cardiac arrhythmia: risk and mechanisms. Psychosom
Med. 2017;79(2):221-9.




47. Poole L, Dickens C, Steptoe A. The puzzle of depression and acute coronary syndrome: reviewing the role of acute
inflammation. J Psychosom Res. 2011;71(2):61-8.

48. Wulsin LR, Singal BM. Do depressive symptoms increase the risk for the onset of coronary disease? A systematic quantitative
review. Psychosom Med. 2003;65(2):201-10.

49. Ford DE, Mead LA, Chang PP, Cooper-Patrick L, Wang NY, Klag MJ. Depression is a risk factor for coronary artery disease
in men: the Precursors Study. Arch Intern Med. 1998;158(13):1422-6.

50. Herrmann C, Brand-Driehorst S, Buss U, Ruger U. Effects of anxiety and depression on 5-year mortality in 5057 patients
referred for exercise testing. ] Psychosom Res. 2000;48(4-5):455-62.

51. Glassman AH, Bigger JT Jr. Cardiovascular effects of therapeutic doses of tricyclic antidepressants: a review. Arch Gen
Psychiatry. 1981;38(7):815-20.

52. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL Jr, et al. Seventh report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003;42(6):1206-52.

53. Pompili M, Venturini P, Palermo M, Stefani H, Seretti ME, Lamis DA, et al. Mood disorders treatments and suicide risk: a
review of the current literature. Neuropsychiatr Dis Treat. 2013;9:377-90.

54. Kendler KS, Gardner CO. Depressive vulnerability, stressful life events and episode onset of major depression: a longitudinal
model. Psychol Med. 2016;46(9):1865-74.

55. Halaris A, Leonard BE, Loo H, Nutt DJ, Mendlewicz J. The use of novel antipsychotics in the treatment of mood disorders:
New avenues of research. Psychopharmacology (Berl). 2001;155(3):193-200.

56. Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, Murray CJ, et al. Burden of depressive disorders by country,
sex, age, and year: findings from the Global Burden of Disease Study 2010. PLoS Med. 2013;10(11):e1001547.

57. Smith PJ, Blumenthal JA, Babyak MA, Craighead L, Welsh-Bohmer KA, Browndyke JN, et al. Effects of the DASH diet alone
and in combination with exercise and weight loss on blood pressure and cardiovascular biomarkers in men and women with
high blood pressure: the ENCORE study. Arch Intern Med. 2010;170(2):126-35.

58. Kendler KS, Gardner CO, Prescott CA. Toward a comprehensive developmental model for major depression in women. Am
] Psychiatry. 2002;159(7):1133-45.

59. Dalal HM, Doherty P, Taylor RS. Cardiac rehabilitation. BMJ. 2015;351:h5000.

60. Niles AN, Smirnova M, Lin J, O'Donovan A, Somkin CP, Aschbacher K. Positive affect and the association between
inflammation and cardiovascular health. Am J Cardiol. 2017;119(12):216-21.

61. Musselman DL, Evans DL, Nemeroff CB. The relationship of depression to cardiovascular disease: epidemiology, biology,
and treatment. Arch Gen Psychiatry. 1998;55(7):580-92.

62. Penninx BW, Beekman AT, Honig A, Deeg DJ, Schoevers RA, van Eijk JT, et al. Depression and cardiac mortality: results
from a community-based longitudinal study. Arch Gen Psychiatry. 2001;58(3):221-7.

63. Kemp DE, Schinagle M, Gao K, Conroy C, Ganocy SJ, Ismail-Beigi F, et al. Pseudohyperkalemia in patients with severe
leukocytosis: a case series and review of the literature. Endocr Pract. 2008;14(3):287-93.

64. Huffman JC, Celano CM, Beach SR, Motiwala SR, Januzzi JL. Depression and cardiac disease: epidemiology, mechanisms,
and diagnosis. Cardiovasc Psychiatry Neurol. 2013;2013:695925.

65. Van der Kooy K, van Hout H, Marwijk H, Marten H, Schene A, Beekman A. Depression and the risk for cardiovascular
diseases: systematic review and meta-analysis. Int ] Geriatr Psychiatry. 2007;22(7):613-26.

66. Krishnan KR. Biological risk factors in late life depression. Biol Psychiatry. 2002;52(3):185-92.
67. Glassman AH, Shapiro PA. Depression and the course of coronary artery disease. Am ] Psychiatry. 1998;155(1):4-11.

68. Bunker SJ, Colquhoun DM, Esler MD, Hickie IB, Hunt D, Jelinek VM, et al. “Stress” and coronary heart disease: psychosocial
risk factors. Med J Aust. 2003;178(6):272-6.

69. Bjorntorp P. Do stress reactions cause abdominal obesity and comorbidities? Obes Rev. 2001;2(2):73-86.




70. Malan L, Hamer M, Schlaich M, Lambert GW, Reimann M, Ziemssen T, et al. Facilitated defensive coping, silent ischaemia
and ECG left ventricular hypertrophy: the SABPA study. ] Hypertens. 2012;30(3):543-50.

71. Rugulies R. Depression as a predictor for coronary heart disease. a review and meta-analysis. Am ] Prev Med. 2002;23(1):51-
61.

72. Fiedorowicz JG, Coryell WH. Chronic mood disorders and coronary artery disease. Future Cardiol. 2011;7(2):199-209.

73. McLaughlin KA, Hatzenbuehler ML. Mechanisms linking stressful life events and mental health problems in a prospective,
community-based sample of adolescents. ] Adolesc Health. 2009;44(2):153-60.

74. Leung Yinko SSL, Pelletier R, Behlouli H, Daskalopoulou SS, Pilote L. Health behavior and outcomes in patients with
premature acute coronary syndrome: results from the GENESIS-PRAXY study. Can ] Cardiol. 2013;29(12):1473-81.

75. Stansfeld SA, Fuhrer R, Shipley MJ, Marmot MG. Work characteristics predict psychiatric disorder: prospective results from
the Whitehall IT study. Occup Environ Med. 1999;56(5):302-7.

76. Marzuk PM, Hartwell N, Leon AC, Portera L. Executive functioning in depressed patients with suicidal ideation. Acta
Psychiatr Scand. 2005;112(4):294-301.

77. Jiang W, Alexander J, Christopher E, Kuchibhatla M, Gaulden LH, Cuffe MS, et al. Relationship of depression to increased
risk of mortality and rehospitalization in patients with congestive heart failure. Arch Intern Med. 2001;161(15):1849-56.

78. Baune BT, Stuart M, Gilmour A, Wersching H, Heindel ], Arolt V, et al. The relationship between subtypes of depression and
cardiovascular disease: a systematic review of biological models. Transl Psychiatry. 2012;2:92.

79. Carney RM, Rich MW, Freedland KE, Saini J, teVelde A, Simeone C, et al. Major depressive disorder predicts cardiac events
in patients with coronary artery disease. Psychosom Med. 1988;50(6):627-33.

80. Suls J, Bunde J. Anger, anxiety, and depression as risk factors for cardiovascular disease: the problems and implications of
overlapping affective dispositions. Psychol Bull. 2005;131(2):260-300.

81. Frasure-Smith N, Lesperance F, Gravel G, Masson A, Juneau M, Bourassa MG. Depression and health-care costs during the
first year following myocardial infarction. ] Psychosom Res. 2000;48(4-5):471-8.

82. Surtees PG, Wainwright NW, Luben R, Khaw KT, Day NE. Depression and ischemic heart disease mortality in men and
women: the EPIC-Norfolk United Kingdom Prospective Cohort Study. Am J Psychiatry. 2008;165(4):515-23.

83. Ford DE, Mead LA, Chang PP, Cooper-Patrick L, Wang NY, Klag MJ. Depression is a risk factor for coronary artery disease
in men: the Precursors Study. Arch Intern Med. 1998;158(13):1422-6.

84. Anda R, Williamson D, Jones D, Macera C, Eaker E, Glassman A, et al. Depressed affect, hopelessness, and the risk of
ischemic heart disease in a cohort of U.S. adults. Epidemiology. 1993;4(4):285-94.

85. Parashar S, Rumsfeld JS, Spertus JA, Reid KJ, Wenger NK, Krumholz HM, et al. Time course of depression and outcome of
myocardial infarction. Arch Intern Med. 2006;166(18):2035-43.

86. Cohen BE, Edmondson D, Kronish IM. State of the art review: depression, stress, anxiety, and cardiovascular disease. Am J
Hypertens. 2015;28(11):1295-302.




