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Education Need/Practice Gap

A major practice gap exists in the management of stress in heart 
and vascular health of the patient. Providers need to be aware of 

current treatment options to reduce stress levels to improve 
cardiovascular health.



• Learning Objectives
Upon completion of this learning activity, you will be able to: 

1. Review the impact of stress on the CV system.
2. Describe techniques of stress management.

Expected Outcome
The desired change/result in practice is to improve the use of available treatment options in 
cardiovascular disease.



Learning Objectives

• What is “broken heart syndrome”?
• What is the impact of stress on cardiovascular system?
• How do you manage?



“Stress is 15th leading cause of death.”



Abstract 

PURPOSE OF REVIEW:  

The purpose of this review is to investigate and discuss two aspects of coronary artery disease 
(CAD)-genetic risk and therapeutic lifestyle change (TLC)-both of which have key importance 
for patients and their care but which actually receive inadequate attention. 

RECENT FINDINGS:  

Genetic risk has generally been relegated to a broad association with the presence of one or more 
inherited cardiovascular (CV) risk factors such as hypercholesterolemia, family history of 
atherosclerosis, hypertension, and diabetes mellitus. However, the future of genetic risk is an 
understanding of specific genes, a genetic risk score, specific genetic loci known as selective 
nucleotide polymorphisms (SNPs), specific alleles, and microribonucleic acids (miRNAs). 
Healthy lifestyle is fashionably referred to as TLC and encompasses physical fitness, exercise, 
behavioral modification, diet, and stress reduction. In the past decade, aggressive treatment of 
cholesterol with statins has received the major emphasis for CV risk reduction. Genetics, of 
course, can only be modified by factors that influence epigenetics, and TLC could have an effect 
on genetics by this mechanism. On the other hand, each individual component of TLC has been 
shown to contribute to a reduction of CV risk. Although aggressive pharmaceutical approaches 
are now in vogue, whatever TLC can contribute, depending on the degree of individual patient 
adherence, should never be forgotten. 



“ For every affection of the mind that is attended with 
either pain or pleasure, hope or fear, is the cause of an 
agitation whose influence extends to the heart, and 
there induces change from the natural constitution,in
the temperature, the pulse and the rest”

- Dr William Harvey, 1962





Stress, what is it?

• Stress is the body’s response to a 
physical, chemical, emotional, or 
environmental stress.

• Stress reaction includes physiological 
changes in the body. 

• Stress can be short term or long term 
and the effects are different on the body. 



Signs and Symptoms of Stress
• Physical: muscle tension, increased heart 

rate, aches and pains.

• Mental: forgetfulness, poor memory, 
constant worry. 

• Emotional: anger, depression, mood 
swings, negative thinking. 

• Behavioral: compulsive eating, explosive 
actions, withdrawal.



Stress: An Everyday Event

•Major stressors vs. routine hassles
•Cumulative nature of stress
•Cognitive appraisals



“My Life Stress”



Factors Contributing to Stress

•Lifestyle changes
•Lack of sleep
•Job
•Exercise



Types of Stress



Overview of the Stress Process



What Happens During Stress?

•Body releases a stress hormone
•Results in increased:

•Heart rate
•Oxygen demand and breathing rate 
•Tensed muscles
•Blood flow
•Alertness



• Psychosomatic diseases
• Heart disease

• Type A behavior - 3 elements
• strong competitiveness
• impatience and time urgency
• anger and hostility

• Emotional reactions and depression

• Stress and immune functioning
• Reduced immune activity

Effects of Stress: Physical



Effects of Stress:
Behavioral and Psychological

•Impaired task 
performance

•Burnout
•Psychological 
problems and 
disorders

•Positive effects



Responding to Stress Physiologically

•Physiological Responses
•Fight-or-flight response
•Selye’s General Adaptation Syndrome

•Alarm 
•Resistance
•Exhaustion



Responding to Stress Behaviorally

• Behavioral Responses
– Frustration-aggression hypothesis
– catharsis
– defense mechanisms

• Coping
– Reappraisal
– Confronting problems
– Using humor
– Expressing emotions
– Managing hostility



Responding to Stress Emotionally

• Emotional Responses
• Annoyance, anger, rage
• Apprehension, anxiety, 

fear
• Dejection, sadness, grief
• Positive emotions

• Emotional response and 
performance

• The inverted-U-hypothesis



Effect of Stress on the Heart

• Increased Heart Rate
• Increased Blood 

Pressure
• Increased risk of a heart 

attack.
• Increased risk for 

cardiac arrhythmias







Long Term Impact of Stress

•Changes in heart rate
•Increased blood pressure
•Increased cholesterol level
•Increased triglyceride level
•Fat deposition around waist

•Metabolic syndrome



Proposed Mechanisms Relating Chronic Stress 
to Atherosclerosis

Rozanski et al., JACC 2005



Depression and CHD

Figure 4. The risk ratios for traditional risk factors reported for men in the Framingham study (28). The risk ratios for depressive symptoms and clinical 
depression are from a recent meta-analysis by Rugulies et al. (3). The risk ratios for traditional risk factors are for death due to cardiac disease, 
myocardial infarction, coronary artery insufficiency, and development of angina. For depressive symptoms and clinical depression, the risk ratios are for 
death due to cardiac disease and myocardial infarction. CI = confidence interval; HT = hypertension; LDL = low-density lipoprotein; HDL = high-density 
lipoprotein.



Depressive Symptoms and Cardiac Free 
Survival in Post-MI Patients

Lesperance et al. Circulation 2002



Job Strain and CHD

• Falk et al (Am J Pub Health 1992) showed job strain 
to be associated with a 2-fold increase in mortality
this was amplified when accompanied with poor 
social networks.

• Other studies have shown a higher prevalence of 
MI in those with increased job strain, and higher 
job control to be associated with a lower 
prevalence of hypertension.

• Some studies have shown no relation of job 
demands or strain with hypertension or elevated 
blood pressure.



Conceptual Models of Work Stress



Effort-Reward Imbalance (ERI)

•This construct argues that risk is increased 
when workplace effort is not commensurate 
with tangible—eg salary or intangible—
support rewards.

•Prospective studies show ERI predicts CVD 
incidence, even after adjustment for other 
risk factors.



The Organizational Injustice Model

•The Organization Injustice Model, a more recent 
model, claims that stress-related disease occurs 
if an individual does not feel that he/she is 
treated fairly in the organization. A feeling of 
injustice was significantly associated with the 
risk of IHD in 2 analyses with male participants.





• CONCLUSION: Justice at work may have benefits for heart health 
among employees.



• Conflicting findings in the literature have made the relation between job strain and 
coronary heart disease (CHD) controversial. The effect of  high job strain on the 
10-year incidence of CHD and total mortality was examined in men and women 
participating in the Framingham Offspring study; 3,039 participants, 1,711 men 
and 1,328 women, aged 18-77 years, were examined between 1984 and 1987 
and followed for 10 years. Measures of job strain, occupational characteristics, 
and risk factors for CHD were collected at the baseline examination. Before and 
after controlling for systolic blood pressure, body max index, cigarette smoking, 
diabetes, and the total/high density lipoprotein cholesterol ratio in Cox 
proportional hazard models, the authors found that high job strain was not 
associated with morality or incident CHD in either men or women over the follow-
up period. Contrary to expectation, women with active job strain (high demands-
high control) had a 2.8 fold increased risk of CHD (95% confidence interval: 1.1, 
7.2) compared with women with high job strain (high demands-low control). For 
men, higher education, personal income, and occupational prestige were related 
to decreased risk of total mortality and CHD. These findings do not support high 
job strain as a significant risk factor for CHD or death in men and women. 



• Epidemiological studies have demonstrated that, compared with the population as a whole, there 
is increased cardiovascular morbidity and mortality among lower socio-economic groups. To 
explore determinants of the increased risk within this group, a prospective 6.5 year investigation 
of a cohort of 416 middle-aged (40.8 +/- 9.6 years) male blue-collar workers was undertaken. In 
addition to established somatic and behavioral risk factors, psychosocial influences that measured 
chronic occupational stress in terms of an imbalance between high effort and low reward were 
assessed. Multivariate logistic regression analysis shows that hypertension (odds ratio (o.r.) 3.85; 
95% CI 1.59-9.34), left ventricular hypertrophy (o.r. 3.62; 95% CI 1.06-12.37), hyperlipidaemia (o.r. 
2.55; 95% CI 1.08-6.00), status inconsistency (measuring low reward at work) (o.r. 2.86; 95% CI 
1.04-7.80) and 'immersion' (measuring high intrinsic effort at work) (o.r. 3.57; 95% CI 1.22-10.47) 
independently contribute to the prediction of fatal or non-fatal cardiovascular events (acute 
myocardial infarction, stroke). Expected probabilities of cardiovascular events are clearly elevated 
if the combined effects of left ventricular hypertrophy and psychosocial risks are analyzed. In 
conclusion, increased incidence of cardiovascular disease among lower socio-economic groups is 
explained by a co-manifestation of established risk factors including left ventricular hypertrophy 
(by ECG) and psychosocial factors measuring chronic stress at work.



The baroreflex function and the autonomic 
nervous system 

• It is interesting to notice about the impairment or decrease of 
baroreflex sensitivity in front of some key factors for atherosclerosis, 
coronary myocardial disease and stroke, like in ageing, ingestion of 
sugars, in special high-fructose diets, and smoking. Indeed there are 
some studies showing that in bilateral carotid atherosclerosis and in 
greater intima-media thickness the baroreflex sensitivity is reduced or 
impaired.

• On the other hand the result of the baroreceptor improvement is the 
inhibition of the sympathetic nervous system and activation of the 
parasympathetic nervous system. Drugs like Betablockers and Digitalis 
glycosides may enhance baroreflex sensitivity with possible positive 
effects on atherosclerosis. 



β blockers, a double edged sword?
• A recent study confirm that the use of beta blockers do not appear to be of any 

benefit in three distinct groups of stable outpatients: those with coronary artery 
disease but no history of MI; those with a remote history of MI (one year or 
more); and those with coronary risk factors only. 

• Also, the effect of betablockers as a treatment for primary hypertension has been 
questioned. In a meta-analysis study published at Lancet Journal in 2005 the 
authors say that the effect of betablockers compared to placebo is less than 
optimum, with no difference for myocardial infarction but with a raised risk of stroke.

• Moreover in a randomized trial study published in Lancet Journal in 2008 the 
authors say that there were more deaths in the metoprolol group than in the 
placebo group in patients undergoing non-cardiac surgery (129 versus 97 
patients).

• So, while betablockers seems useful in atherosclerosis its poor results in these 
clinical situations might be related to their effects of generalized 
hypocontractility, as suggested by Dr. Mesquita in 1979.



Positive Emotions and Well-Being

• Recent research has focused on positive psychological factors.
• Positive emotions have been defined to include happiness and states 

of being that reflect a positive engagement with the environment 
such as curiosity and interest.

• This gives the individual increased ability to cope with stress.
• Metaanalyses involving 70 studies shows positive well-being to be 

associated with lower mortality (Chida, Psychosom Med 2008).
• A study of 1238 elderly persons showed those who identified with a 

higher purpose in life had a 40% lower risk of mortality over 2.7 years 
(Boyle, Psychosom Med 2009).



Purpose in Life and Mortality



Stress reduction show reversion or lower 
progression of atherosclerosis

 Regression of coronary atherosclerosis in women who were free of stress showed 
through the use of serial quantitative angiography;
 Decrease of carotid intima media thickness in African Americans with 

hypertension submitted to stress reduction through Transcendental Meditation ; 
 Decrease in carotid intima media thickness in older persons with multiple factors 

for coronary heart disease submitted to the Maharishi Vedic Medicine treatment 
-- which also includes stress reduction through Transcendental Meditation 
program; 
 Yoga intervention retards progression and increases regression of coronary 

atherosclerosis in patients with severe coronary artery disease .
 Slow breathing increases baroreflex sensitivity and reduce sympathetic nervous 

system with beneficial effects to coronary myocardial disease.



Simple Ways of Coping with Stress
• Eating and drinking sensibly
• Remembering that it is okay to say no
• Stopping smoking
• Exercising regularly
• Relaxing every day
• Taking responsibility for your actions
• Examining your values and living by 

them
• Setting realistic goals and 

expectations
• Reminding yourself about things that 

you do well
• Getting adequate rest



Factors Moderating the Impact of Stress

• Social support
• Increased immune functioning

• Optimism
• More adaptive coping
• Pessimistic explanatory style

• Conscientiousness
• Fostering better health habits

• Autonomic reactivity
• Cardiovascular reactivity to stress



Yin & Yang



Pessimism and Optimism

• Optimists tend to see negative events 
as temporary and positive events are 
more permanent; negative events 
are attributed to external causes rather 
than self-condemnation.

• Pessimists have an opposite 
explanatory style to events.

• One study of 7216 subjects showed the 
extent of pessimism to be directly related to the risk of all-cause mortality 

(Grodbardt, Psychosom Med 2009)
• In the largest such study, the Women’s Health Initiative showed among 

97,253 women that those those who were optimistic had a 30% lower rate 
of cardiac mortality (Tindle, Circulation 2009)



Pessimism vs. Optimism and Cardiac Events



Managing Stress

• Some ways to prevent/manage the stress in your life include:
• Avoiding situations that you know are stressful.
• Exercising 30 minutes daily.
• Eating a diet that is rich in fruits, vegetables, and whole grains.
• Stopping smoking. 
• Limiting alcohol intake.
• Managing stress by having quiet time, participating in meditation, prayer, 

reading, yoga, and other relaxation techniques.
• Bonding with family and friends.
• Expressing your feelings.
• Making and keeping an appointment with a physician.





Treatment For Stress

Relaxation Techniques
Becoming Sensitive to Personal Needs
Deep Muscle Relaxation
Biofeedback Training
Anxiety Management
Anger Management/Stress Inoculation Therapy



Summary

• Evidence of associations between a number of 
psychosocial factors--including depression, anxiety, 
hostility, social networks and support, and 
occupational stress with cardiovascular disease. 

• Adverse psychosocial characteristics to cluster with 
traditional biological and behavioral risk factors

• The highest levels of psychosocial risk are generally 
found among the socially disadvantaged. 

From Bennett and Berkman, Preventive Cardiology 2005



Summary (cont.)

• Results of large-scale clinical trials of psychosocial 
interventions have been mixed with respect to their impact 
on CVD outcomes. 

• Screening of certain psychosocial factors, especially 
depression, is recommended in the primary and secondary 
prevention setting.

• Greater consideration of psychosocial influences on 
cardiovascular outcomes and behavioral risk factors may 
enhance clinical efforts to improve both primary and 
secondary prevention outcomes. 



Some of the mechanisms involved in stress-induced cardiovascular adverse effects. HPA, hypothalamic-pituitary-adrenal; 
RAAS, renin-angiotensinaldosterone system; ROS, reactive oxygen species; eNOS, endothelial nitric oxide (NO) synthase. 
Laher of Al: Stress and Cardiovascular Complications. Am J Physiol Heart Circ Physiol 308, 2015





Thank You
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