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Abstract 

Cardiovascular disease remains the single leading cause of death worldwide, 

claiming close to 18 million lives each year, yet a large share of this burden is neither 

inevitable nor mysterious. This narrative article reviews the causes of cardiac problems 

through a practical lens, sorting them into non-modifiable factors — age, sex, family 

history and heredity, and ethnic background — which cannot be changed but can be 

anticipated, and modifiable factors — tobacco use, high blood pressure, abnormal 

cholesterol, diabetes and obesity, physical inactivity, unhealthy diet, harmful alcohol 

use, chronic stress, and poor sleep — which respond to everyday choices and medical 

care. Drawing on landmark studies such as the Framingham Heart Study and the 

INTERHEART study, the article argues that roughly nine in ten heart attacks are 

explained by modifiable risk factors acting together, which means prevention is not a 

matter of luck but of strategy. Tables summarize the distinction between the two 

categories and the clinical targets for each modifiable factor, while figures illustrate the 

anatomy at stake and the lifestyle levers that protect it. The central message is hopeful: 

we cannot choose our genes or our birth year, but we can decide, to a remarkable 

degree, how our hearts will age. 

Keywords: cardiovascular disease; risk factors; modifiable; non-modifiable; 

prevention; lifestyle; hypertension; atherosclerosis 

1. Introduction 

Every day, the human heart beats around 100,000 times, quietly pumping nearly 7,500 

litres of blood through a network of vessels that would stretch more than 100,000 

kilometres if laid end to end. It asks for remarkably little in return — no conscious 
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effort, no special attention — which is perhaps why so many of us take it for granted 

until the day it falters. 

The good news — and it is genuinely good news — is that a large part of that story is 

written by factors we can influence. Researchers divide the causes of heart disease into 

two broad families. The first, the non-modifiable causes, are the cards we are dealt: our 

age, our sex, the genes we inherit, and the ethnic community into which we are born. 

We cannot change these, but we can measure their weight and plan around them. The 

second family, the modifiable causes, includes behaviours and conditions such as 

smoking, blood pressure, cholesterol, blood sugar, body weight, diet, exercise, alcohol, 

stress, and sleep. These are the levers within our reach — and the evidence shows that 

pulling them, even modestly and even later in life, dramatically changes the odds. 

2. The Heart Under Threat: A Brief Look at What Can Go Wrong 

Most cardiac problems share a common villain: atherosclerosis, the gradual build-up 

of fatty plaques inside the walls of arteries. Imagine a water pipe that slowly collects 

rust and scale on its inner surface. For years the water still flows, and everything seems 

fine. Then one day a patch of scale cracks, a clot forms on top, and the pipe suddenly 

blocks. When the 'pipe' is a coronary artery feeding heart muscle, the result is a 

myocardial infarction — a heart attack. When it is an artery in the brain, the result is a 

stroke. Chronic high pressure in the system leads to heart failure; erratic electrical 

signals produce arrhythmias such as atrial fibrillation. Nearly every risk factor 

discussed below either accelerates plaque build-up, raises blood pressure against vessel 

walls, or disturbs the heart's rhythm and metabolism. 

 

Figure 1. Surface anatomy of the human heart. The coronary arteries visible on its 

surface supply the muscle itself — they are the 'pipes' most often blocked in a heart 

attack. (Educational illustration.) 
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3. Non-Modifiable Causes: The Hand We Are Dealt 

Non-modifiable risk factors cannot be removed by diet, exercise, or medication. 

Calling them 'causes' requires a small caution: with the partial exception of inherited 

disorders, they are better understood as amplifiers. They do not create plaque by 

themselves so much as they raise the baseline pressure of risk against which every other 

factor acts. 

Age is the most powerful of all. The lifetime of a heart is written in its vessels, and 

decades of pulsatile blood flow leave their mark. The risk of a first heart attack roughly 

doubles with each decade after age 40, and most events occur after the age of 65. This 

is not a verdict of doom — it is a calendar. Knowing that risk climbs with age tells us 

that prevention should begin early, when habits are still forming and vessels are still 

healthy. 

Sex shapes the risk profile in ways that biology and medicine are still untangling. Men 

generally develop coronary disease earlier than women; a man's lifetime risk is 

appreciably higher in middle age. Women are partly protected by oestrogen before 

menopause, yet their risk catches up and, after 65, can exceed men's. Worse, women 

are more likely to have atypical symptoms and to be underdiagnosed, which means 

their non-modifiable disadvantage is often compounded by a modifiable one — 

delayed care. 

Family history is the factor that surprises people most. Having a first-degree relative 

— a parent or sibling — who suffered a heart attack or stroke before age 55 (men) or 

65 (women) roughly doubles a person's own risk. At the extreme end of inheritance sit 

monogenic disorders such as familial hypercholesterolaemia, in which a single faulty 

gene keeps cholesterol dangerously high from childhood. None of this can be edited 

away, but it can be screened for, monitored, and aggressively managed — a family 

history, in effect, is an early-warning system, not a death sentence. 

Ethnicity and geography complete the picture. South Asian communities, for instance, 

carry a markedly higher burden of coronary disease at younger ages and lower body 

weights, while some African and Afro-Caribbean populations show higher rates of 

hypertension and stroke. These differences reflect a tangled mix of genetics, diet, social 

conditions, and access to care — a reminder that 'non-modifiable' and 'unimportant' are 

very different things. 
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Non-

modifiable 

factor 

Why it raises cardiac risk What CAN still be 

done 

Age Arterial wear accumulates over 

decades; risk roughly doubles each 

decade after 40. 

Start screening early; 

manage every 

modifiable factor more 

strictly with age. 

Sex Men at higher risk earlier; women 

catch up after menopause and are 

often underdiagnosed. 

Sex-aware symptom 

awareness; regular 

check-ups especially 

around menopause. 

Family history / 

genetics 

Inherited lipid disorders and shared 

genes can double risk; familial 

hypercholesterolaemia is a prime 

example. 

Screen relatives; earlier 

and more intensive 

cholesterol and blood 

pressure control. 

Ethnic 

background 

Some groups carry higher 

susceptibility at younger ages or to 

specific conditions (e.g., 

hypertension). 

Community-targeted 

screening; culturally 

adapted diet and lifestyle 

programmes. 

Table 1. Non-modifiable causes of cardiac disease: they cannot be changed, but their 

consequences can be anticipated and blunted. 

4. Modifiable Causes: Where Prevention Actually Lives 

If the previous section is about fate, this one is about freedom. The modifiable causes 

of cardiac disease are the everyday variables — some behavioural, some clinical — 

that individuals, clinicians, and communities can genuinely alter. The INTERHEART 

study, which compared roughly 15,000 heart attack patients with an equal number of 

matched controls across 52 countries, produced the statistic that anchors this entire 

field: nine potentially modifiable risk factors together explained more than 90% of the 

population-attributable risk of a first heart attack in men, and around 94% in women. 

In plain language, the vast majority of heart attacks are, in principle, preventable. 
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Figure 2. The approximate share of first-heart-attack risk attributable to modifiable 

versus non-modifiable factors, based on the INTERHEART case-control study (Yusuf 

et al., Lancet, 2004). Values are approximate population-attributable estimates. 

Tobacco sits near the top of any honest list. Smoking damages the endothelium — the 

delicate inner lining of blood vessels — within minutes of the first puff, promotes 

clotting, lowers 'good' HDL cholesterol, and accelerates plaque growth. The harm is 

dose-related but also fast-reversible: within a year of quitting, heart disease risk falls 

by roughly half, and within fifteen years it approaches that of a never-smoker. Few 

actions in all of medicine repay themselves so quickly. 

High blood pressure, the 'silent killer,' rarely announces itself until damage is done. 

Persistent pressure hardens and scars arteries, thickens the heart muscle, and sets the 

stage for both heart failure and stroke. Because it produces no symptoms for most 

people, it is discovered only by measurement — which is why the simple act of having 

one's blood pressure checked regularly is itself a preventive intervention. 

Abnormal cholesterol — especially high LDL ('bad') cholesterol and triglycerides, and 

low HDL — supplies the raw material for atherosclerotic plaque. Modern guidelines 

no longer treat cholesterol as a stand-alone number but as one ingredient in an overall 

risk score, since the same LDL level means very different things for a 30-year-old 

woman and a 60-year-old man with diabetes. 

Diabetes and obesity form a closely linked pair. Persistently high blood sugar injures 

small vessels and nerves, accelerates coronary disease, and roughly doubles 

cardiovascular risk; diabetes is now considered a 'coronary risk equivalent.' Obesity — 

particularly fat carried around the waist — feeds the problem through insulin 

resistance, inflammation, and strain on the heart. The encouraging corollary is that 

losing 5–10% of body weight produces measurable improvements in blood pressure, 

sugar, and lipids within months. 
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Physical inactivity, an unhealthy diet, harmful alcohol use, chronic stress, and poor 

sleep round out the list. Sedentary lifestyles weaken the heart's efficiency and worsen 

every metabolic number; diets heavy in salt, trans fats, processed meat, and sugar do 

the same from the inside. Alcohol's relationship with the heart is a J-shaped curve often 

misquoted: while very light drinking was once thought protective, recent large analyses 

find that the safest level for the cardiovascular system is none at all. Chronic 

psychological stress and depression keep the body flooded with stress hormones that 

raise pressure and promote inflammation, and short or fragmented sleep compounds 

every one of these effects — the neglected hours of the night turn out to be working 

hours for heart health. 

Modifiable 

factor 

Why it harms the heart Evidence-based target 

Smoking / 

tobacco 

Endothelial damage, clotting, low 

HDL; risk ↑ even from a few 

cigarettes/day. 

Complete cessation; risk 

falls ~50% within 1 year of 

quitting. 

High blood 

pressure 

Hardens arteries, thickens heart 

muscle → heart failure, stroke. 

Generally < 130/80 mmHg 

in most adults 

(individualized by 

clinician). 

High LDL 

cholesterol 

Supplies the lipid core of 

atherosclerotic plaque. 

LDL lowered per overall 

risk score; very high-risk 

patients aim < 55–70 

mg/dL. 

Diabetes / high 

blood sugar 

Damages small vessels and 

nerves; ~doubles CVD risk. 

HbA1c usually < 7% 

(individualized); tight BP + 

statin therapy for 

protection. 

Obesity (esp. 

abdominal) 

Insulin resistance, inflammation, 

cardiac workload. 

BMI 18.5–24.9; waist < 94 

cm (men) / < 80 cm 

(women); lose 5–10% 

weight for benefit. 

Physical 

inactivity 

Weak cardiac fitness; worsens BP, 

sugar, lipids, weight. 

≥150 min/week moderate 

activity (e.g., brisk 
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walking) or 75 min 

vigorous. 

Unhealthy diet Excess salt, trans fat, processed 

meat, sugar → BP, lipids, weight. 

Vegetables, fruit, whole 

grains, legumes, fish; nuts 

in moderation; limit salt < 

5 g/day. 

Harmful 

alcohol use 

Raises BP, arrhythmia risk, 

cardiomyopathy; no safe level for 

CVD. 

Avoid or strictly limit; do 

not start 'for the heart.' 

Chronic stress 

/ depression 

Stress hormones → hypertension, 

inflammation, poor self-care. 

Regular relaxation, social 

connection, professional 

help when needed. 

Poor sleep (< 7 

h / apnea) 

Linked to hypertension, obesity, 

arrhythmia, diabetes. 

7–9 hours nightly; screen 

for and treat obstructive 

sleep apnoea. 

Table 2. The modifiable causes at a glance: the damage mechanism and the practical 

target for each. 

 

5. Prevention in Practice: Turning Knowledge into Habit 

Knowing the causes is one thing; living the prevention is another. The clinical 

guidelines of the American Heart Association and the American College of Cardiology 

frame primary prevention around a simple hierarchy: first, assess total risk; second, 

treat the obvious villains (smoking, blood pressure, cholesterol, diabetes); third, build 

the lifestyle scaffold — diet, activity, weight, sleep — on which everything else rests. 

Risk calculators such as the pooled cohort equations convert a person's age, sex, 

pressures, and numbers into a ten-year probability, helping patient and doctor decide 

together how aggressive treatment should be. 
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Figure 3. Evidence-based pillars of cardiovascular prevention: nutrition, exercise, 

tobacco avoidance, social determinants, and informed medication use. (Infographic 

by the American Heart Association, 2019.) 

6. Discussion: Reading Both Sides of the Balance Sheet Together 

It would be a mistake to treat this article's two sections as separate lists. The non-

modifiable and modifiable factors interact constantly, and their interaction is precisely 

where prevention earns its keep. A 58-year-old man with a strong family history (non-

modifiable) who quits smoking, walks daily, and brings his blood pressure under 

control (modifiable) can easily carry a lower absolute risk than a 30-year-old with clean 

genes who smokes, sleeps five hours, and never checks a single number. The dealt 

cards matter — but the way the hand is played matters more. 

This is also why 'non-modifiable' must never become an excuse for fatalism. Age 

cannot be reversed, but its vascular consequences can be slowed; a parent early heart 

attack cannot be undone, but it can trigger family screening that saves the next 

generation; ethnicity cannot be chosen, but culturally tailored community programmes 

demonstrably improve outcomes in high-risk groups. The honest reading of the 

evidence is not 'your fate is fixed' but 'your risk is readable' — and what can be read 

can, to a remarkable degree, be managed. 
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7. Review of the Literature 

The scientific foundation for this article rests on several pillars of cardiovascular 

epidemiology. The Framingham Heart Study, launched in 1948 and following a 

Massachusetts town across generations, was the first large cohort to identify the major 

risk factors — cholesterol, blood pressure, smoking — as measurable, trackable 

predictors of coronary events, and to quantify how they compound one another. 

Framingham's enduring gift was the idea of 'risk factors' itself: the notion that a disease 

of middle age is forecast by measurable conditions of early adulthood. 

Half a century later, the INTERHEART study brought this framework to the whole 

world. By enrolling cases and controls from every inhabited continent, it demonstrated 

that the same handful of modifiable factors — lipids, smoking, hypertension, diabetes, 

obesity, inactivity, diet, alcohol, and psychosocial stress — dominates heart attack risk 

across radically different populations, and that their combined population-attributable 

risk exceeds 90%. Global Burden of Disease analyses have since confirmed the picture 

at the level of entire nations, ranking high blood pressure, tobacco, unhealthy diet, and 

high blood sugar among the leading metabolic and behavioural drivers of premature 

death worldwide. 

8. Conclusion 

The causes of cardiac problems fall into two families, and honesty requires naming 

both. The non-modifiable causes — age, sex, heredity, and ethnicity — set the stage on 

which the drama is played, and they deserve respect, screening, and early attention. But 

the stage is not the script. The modifiable causes, which explain the overwhelming 

majority of preventable heart disease, are written daily: in what we smoke or refuse to 

smoke, what we eat, how we move, how we sleep, how we manage pressure — both 

the blood-borne and the life-borne kind. Prevention, in the end, is not a pill or a single 

dramatic resolution. It is the quiet, repeated arithmetic of small choices, made over 

years, adding up to a heart that keeps its rhythm for a lifetime. We cannot choose our 

genes. We can, with knowledge and persistence, choose a great deal of everything else. 
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