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CVD prevention - definition 

Cardiovascular disease (CVD) prevention is defined as a 
coordinated set of actions, at the population level or targeted 
at an individual, that are aimed at eliminating or minimizing 
the impact of CVDs and their related disabilities. 

2016 European Guidelines on Cardiovascular 
Disease Prevention in Clinical Practice 



Prevention phases: 
!  Primordial prevention 

!  consolidation of correct healthy lifestyle patterns and elimination of unfavorable 
behavioral patterns in relation to healthy people 

!  e.g. physical activity 

!  Primary prevention 

!  prevention of disease by controlling risk factors in people exposed to them 

!  e.g. blood pressure measurements 

!  Secondary prevention  

!  prevention of the disease’s consequences through its early detection and 
treatment,  

!  e.g. screening tests to detect the sick 

!  Tertiary prevention  

!  suppression of disease progression and reduction of complications 

!  e.g. rehabilitation 

 



Modifiable CV risk 
factors 

CV risk factors not subject 
to modification 

!  Unhealthy diet 
!  Smoking cigarettes 
!  Decrease physical 

activity  
!  Hypertension 
!  Dyslipidemia  
!  Glucose 

intolerance 
!  Overweight and 

obesity 

!  Age: 
•  Men ≥ 45 years old 
•  Women ≥ 55 years old 

!  Early occurrence of heart 
disease among relatives 

•  Men <55 years old 
•  Women < 65 years old 

!  Already developed CHD or 
other atherosclerotic CV 
disease  

Cardiovascular disease – risk factors 
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Cardiovascular disease – risk factors 
The World Health Organisation (WHO) estimates that over 75% of premature CVD 
is preventable and risk factor amelioration can help reduce the growing CVD 
burden on both individuals and healthcare providers. 

7 

20 

22 

23 

43 

57 

67 

71 

Diabetes³ 

High blood pressure³ 

Obese 

Current smoker 

Alcohol² 

Overweight or obese 
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Reported risk factors for cardiovascular disease, age-standardised percentage, 
persons, age 16 and over, Wales, 2011 
Produced by Public Health Wales Observatory, using Welsh Health Survey (WG) 
 

0 physically active on fewer  than  
5 days during the previous week 
 

1 eat fewer than five fruit and 
vegetables during the previous day 
 

2 drink above guidelines on at least 
one day during the previous week 
 

3 currently being treated   
 

http://www.publichealthwalesobservatory.wales.nhs.uk/risk-factors 



Estimation of total cardiovascular risk 

!  Screening involves identifying undiagnosed disease or unknown, elevated CVD 
risk in healthy people without symptoms 

!  Risk assessment can be performed: 

!  Opportunically (without strategy, but by occasion) 

!  Systematically (screening programme) 

Example : 
 
Results of a meta-analysis confirmed the effectiveness of GP-based health 
checks (e.g. cholesterol and BP measurements, control of BMI and smoking 
habit). 
The improving outcomes were observed especially in high-risk patients 



The estimation for healthy person should be proceed by multiple, interacting risk 
factors. 

!  Mostly recommended for 10 year risk of fatal atherosclerotic event assess - SCORE 
scale - based on large, representative European cohort datasets 

SCORE scale: 

!  Data: 12 pooled prospective studies 

!  Population: 11 European countries: 117098 men and 88080 women (of age: 40-65) 

!  Calculates: 10-year risk of CVD mortality 

    by sex, age, total cholesterol or total cholesterol/ HDL-C ratio, SBP, 
smoking status. Versions for use in high and low-risk countries 

Current CVD risk estimation systems for 
use in apparently healthy person 







SCORE chart 





SCORE Scale for  
Polish population 

The 10-year risk of death for cardiovascular reasons 
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SCORE SCALE - EXAMPLE 

1.  Smoker 72 yo male with 
total cholesterol 290 
mg/dl and elevated BP 
around 180/100 mm Hg 

2.  Non-smoker 65yo female 
with high cholesterol 
level <200 mg/dl and BP 
150/90 mm Hg 

3.  Compare  the risk of 40 
year old male smoker 
and 60 year old man 
with ideal risk factor. 



Hong Kong Med J 2017 Apr;23(2):191–201 
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Risk factors and goals of  
Cardiovascular Diseases 



2016 European Guidelines on cardiovascular 
disease prevention in clinical practice 

European Heart Journal (2016) 37, 2315–2381 
doi:10.1093/eurheartj/ehw106 



Risk Markers 

1. Family history: 

!  The occurance of premature CVD in first-degree relatives increases the risk of 
CVD 

 (relatives before 55 years of age in men and before 65 year of age in women 
with premature CVD) 

 

2. Genetic markers: 

!  There are some genetics markers associated with CVD; but the use of this 
method to assess CVD risk is not recommended 

!  NRI – defined as possiblities of genetic scores to predict CV events 

!  Genetic screening – e.g. familial hypercholesterolemia 



3. Psychosocial risk factors 

Risk Markers 

•  Low socio-economic status (low educational level, 
low income, low status at work, living in poor area) 

•  Lack of social suport, being isolated 
•  Stress at work (long working hours, high psychological 

demands, unfairness) and in family life,  
•  acute mental stressors, 
•  Depression, vital exhaustion 
•  Anxiety, panic attacks 
 

contribute to increase risk of CVD occurence or 
worsening prognosis ofr already diagnosed CVD 



Clinical Conditions affecting CVD risk 

!  Chronic kidney disease; 

!  Influenza; 

!  Periodontisis; 

!  Cancer treatment; 

!  Autoimmune disease; 

!  Obstructive sleep opnea syndrome; 



 
 

CVD risk factor 
 intervention  



Behaviour Change 
!  ‘Lifestyle’  as long-standing behavioural 

patterns that are maintained by social 
environment. 

!  Friendly and positive interaction 
enhances an individual’s ability to cope 
with illness and adhere to 
recommended lifestyle change – 
EMPOWERMENT METHOD 

!  extensive/longer interventions  lead to 
better long-term results with respect to 
behaviour change and prognosis. 



Physical activity  
Recommendations 

For healthy adults: 
•  At least 150 min a week of 

moderate intensity or 
•  75 min a week of vigorous intensity 

aerobic PA 
•  Or equivalent combination 

For additional benefits in healthy 
adults: 
•  Increase to 300 min a week of 

moderate intensity or 
•  150 min a week of vigorous 

intensity aerobic PA 
•  Or equivalent combination 

PA recommended in low-risk patient 
without further assessment. 
 

•  Any increase in physical activity 
reduces risk of CVD, including 
hypertension, LDL cholesterol 
level, body weight and diabetes 
mellitus t2. 

 
•  Through regular physical activity 

it is possible to lower blood 
pressure by 4 - 9 mm Hg and 
lead to normalization of heart 
rate. 

 
•  Physical effort also has a 

beneficial effect on reducing 
sympathetic nervous system 
activity, decreased cardiac 
output and peripheral resistance 

 
 



Smoking intervention 
!  Stopping smoking is the most effective strategy for CVD prevention. 

!  European data indicate that smoking doubles the 10 year CVD mortality 
rate3 whilst 30% of US CVD mortality is attributable to smoking. 

!  Smoking a single cigarette significantly increases blood pressure by 
stimulating the sympathetic nervous system. It also causes increased cardiac 
output and heart rate.  

!  Nicotine causes hemodynamic changes in the body, damaging the 
endothelium. This leads to a reduction in the production of vasodilators: 
nitric oxide and prostacyclin. The disadvantageous effect of tobacco smoking 
is also lipid metabolism disorders 

It is recommended to identify smokers and provide repeated advice 
on stopping with offers to help, by the use of follow up support, 
nicotine replacement therapies, varenicline, and bupropion 
individually or in combination. 



Lipid control 
Possible intervention strategies as afunction of total 
cardiovascular risk and low-density lipoprotein cholesterol level 



Nutrition 
!  Dietary habits, as much as, body composition and nutritional status, influence 

the risk of CVD and toher chronić diseases development. 

Nutritional recommendation based on CVD guidelines 

1.  Increased intake of polyunsaturated fatty acids, by reducing total Energy intake form 
saturated fatty acids <10%; main source of PUFAs : nuts, oily fish, plants oil – in daily 
menu 

2. The intake of trans unsaturated fatty acids  contraindicated. 

3. Vegetables and/or fruit contained in every meal (per 5 servings) > 400 g 

4. The intake of 30-45g fibre per day, main source: vegetables and wholegrain products,  

5. Highly limited salt intake for <5g per day 

5. Elimintation of highly processed food, sugar-sweetened food products 

6. Consumption of alcoholic beverages should be limited to 2 glasses per day (20 g/d of 
alcohol) for men and 1 glass per day (10 g/d of alcohol) for women  

7. By following daily healthy diet there is no necessary for addidional supplementation 
intake 



Body weight - maintenance of a healthy 
weight for reduction of CVD risk 
 

Any body weight abnormalities – overweight, obesity and malnutrition – associate 
with increased risk CVD. 

 

 

 

 

Having a body mass index (BMI)�>�25 is a risk factor for CVD with lowest all-cause 
mortality seen at BMI 20–25 but, due to increased all-cause mortality with BMI�<�
20,28 reductions below this level are not routinely recommended. 

 

increase in body weight by 
10 kg above the normal  

increase in SBP by 3 mm Hg 
and DBP by 2.3 mm Hg 



The influence of overweight and obesity on the cardiovascular system 
depends primarily on the distribution of adipose tissue 

Distribution of 
fatty tissue  

Cardiovascular consequences 

abdominal adipose 
tissue 

•  increased insulin resistance, 
•   atherogenic dyslipidaemia with elevated triglycerides in 

blood and LDL cholesterol,  
•  with reduced HDL cholesterol 
•  increased tendency to chronic inflammation, 
•  increased tendency to intravascular coagulation or 

endothelial dysfunction 

visceral fatty 
tissue 

•  The adipokines produced by it can regulate the tension of 
vascular walls or intensify inflammatory processes 

•  he size under the epicardial fat tissue correlates with the 
increase in diastolic blood pressure, affects the mass of the 
left ventricle and the severity of coronary heart disease 

The clinical consequences of obesity are general cardiovascular dysfunction 
(increased circulating blood volume and cardiac output increase, cardiac 
arrhythmias, left ventricular dysfunction or reduced peripheral resistance 



Assessment of the nutritional status and 
body composition 

!  Antropometric assessment: 
!  Weight 

!  Height 

!  hip circumference 

!  Waist circumference 

!  Calf and mid-arm circumference 

!  skinfold measurements 
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Assessment of the nutritional status: 
BODY COMPOSITION ANALYSIS 

!  The electrical conductivity of the body reflects FFM (fat-free mass), because it 
contains TBW (total body water) and conductive electrolytes. 

!  Bioelectrical impedance analysis (BIA) " 

 

!  WARNING! Patient with an electronic medical implant, should not use a body 
composition monitor; neither pregnant women;  
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The electrical signal passes 
quickly through water that is 
present in hydrated muscle tissue 
but meets resistance when it hits 
fat tissue. This resistance, known 
as impedance. 



Assessment of the nutritional status: 
BODY COMPOSITION ANALYSIS 

!  Body fat %  

!   (http://www.tanita.com/en/understanding-your-measurements/) 

http://media.tanita.com/data/Image/measurements/body-fat-ranges-adults.png?rev=9482 



!  Visceral fat is located deep in the core abdominal area, surrounding and 
protecting the vital organs. 

Assessment of the nutritional status: 
BODY COMPOSITION ANALYSIS 

http://media.tanita.com/data/Image/measurements/visceral-fat-ranges_1.jpg?rev=5527 



!  Total Body Water is the total amount of fluid in the body expressed as a percentage of 
total weight. 

 

http://media.tanita.com/modules/imageresizer/664/6b5/58eca814f7/600x364.jpg 



!  Bone Mass 

http://media.tanita.com/modules/imageresizer/cc5/8b9/e9028ddedc/1680x686.jpg 



!  Body Mass Index 

http://media.tanita.com/data/Image/
measurements/bmi-ranges.png?rev=D630 



12 leads ECG 





Propagating Activation Wavefront 
 Depol. toward positive electrode 

Positive Signal 
Repol. toward positive electrode 

Negative Signal 

Depol. away from positive electrode 
Negative Signal 

Repol. Away from positive electrode 
Positive Signal 



Wave of depolarisation  

Shape of QRS complex depends on orientation of the lead  
to vector of depolarisation 



The standard 12 Lead ECG 

 6 Limb Leads       6 Chest Leads (Precordial leads) 
I, II, III aVR, aVL, aVF,                V1, V2, V3, V4, V5 and V6 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Rhythm Strip 

 
 





Bipolar Limb Leads 

3 Bipolar Leads  
form (Einthovens Triangle) 

 

Lead I - measures electrical potential      

between right arm (-) and left arm (+) 

 

Lead II - measures electrical potential  

between right arm (-) and left leg (+) 

 

Lead III - measures electrical potential  

between left arm (-) and left leg (+) 



LEAD I 

LEAD II 

LEAD III 



Unipolar Limb Leads 

 

!  avR - right arm (+)    

!  avL - left arm (+) 

!  avF - left foot (+) 

right foot is a ground lead 



UNIPOLAR LEADS 



Errors in limb leads locations 



Precordial (chest) leads 



Chest Leads 

6 Unipolar leads 

Also known as precordial leads 

V1, V2, V3, V4, V5 and V6  - all positive 
 



R-wave progression 





♥  Heart beat originates in the SA 
node 

♥  Impulse spreads to all parts of the 
atria via internodal pathways  

♥  ATRIAL contraction occurs 
♥  Impulse reaches the AV node 

where it is delayed by 0.1second 
♥  Impulse is conducted rapidly down 

the Bundle of His and Purkinje 
Fibres 

♥  VENTRICULAR contraction occurs 

The conduction system 
 



• The P wave represents atrial depolarization 

• the PR interval is the time from onset of atrial activation to onset of ventricular activation  

• The QRS complex represents ventricular depolarization  

• The S-T segment should be iso-electric, representing the ventricles before repolarisation 

• The T-wave represents ventricular repolarisation 

• The QT interval is the duration of ventricular activation and recovery.  



Intervals on ECG 



Boxes and their standard values 



Electrical axis of the heart 



Sinus rhythm 
 !  P waves positive in leads I, II, aVF 
!  P waves negative in lead aVR 

!  Normal sinus HR 60-100 bpm 



Examples of non-sinus atrial rhythms and their 
location 



Left atrial tachycardia 

P negative in I 
 
P positive in II, III 
 



Inferior atrial tachycardia 

P negative in II, III 
 



Conduction disturbances  









Step by step ECG analysis 

1.  Rhythm and heart rate 

2.  Electrical axis of the heart 

3.  P-waves: morphology, sino-atrial conduction disturbances 

4.  PQ intervals: atrio-ventricular conduction disturbances 

5.  QRS: intraventricular conduction disturbances, ventricular hypertrophy, 
pathological Q waves 

6.  ST/T: ST elevation, depression, negative T waves 

7.  QT interval 

8.  Supraventricular or ventricular arrhythmias 

9.  Cardiac artificial pacemaker activity 


