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ABSTRACT 

Introduction and purpose of the study: Coffee has been one of the most commonly consumed stimulants for over 100 
years. When it first became popular, it was praised as a remedy for various ailments, although at the time there was no 
scientific basis for such claims. Later publications reported on the harmful effects of coffee consumption, but over the last 
20-30 years, studies have increasingly confirmed the benefits of moderate coffee consumption. The aim of this study is to 
review the literature on the effects of coffee consumption. 
Material and methods: A review of publications in Polish medical literature and the PubMed database was conducted using 
the keywords: coffee, caffeine, health effects. 
Results: Studies confirm the benefits of moderate coffee consumption for the cardiovascular system, neurological health, 
and metabolism. There is a group of contraindications, mainly related to excessive caffeine consumption, which causes a 
risk of addiction, adverse behavioral symptoms, and tachycardia. 
Conclusions: Drinking coffee in moderate amounts is safe for health. Pregnant and breastfeeding women and people at risk 
of osteoporosis should consider avoiding coffee or limiting its consumption. The individual effects of coffee consumption 
should be identified to determine whether drinking this beverage causes headaches or sleep disturbances in a given case. 
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Introduction  
The role of coffee, which has become one of the most commonly consumed beverages, has not been 

clearly defined for many years. 
 
Objective 
The aim of this study is to review the available scientific literature in search of findings on the impact 

of coffee consumption on human health. 
 
Material and methods 
A review of publications in Polish medical literature and the PubMed database was conducted using the 

keywords: coffee, caffeine, health effects. 
 
Characteristics of coffee 
In most languages, coffee—an infusion made from roasted and ground coffee beans—is referred to by 

a word derived from its Arabic equivalent: qahweh, meaning "to dispel sleep" [1]. Coffee is a plant-based 
beverage with a complex composition, containing about a thousand substances, some of which are biologically 
active. The most important are caffeine (an average of 60-135 mg per cup) and chlorogenic acid, which has 
oxidizing properties. Trigonelline contained in coffee beans is converted into nicotinic acid during roasting, 
and the substances that make up the brew include other organic acids, tannins, carbohydrates, proteins, and 
small amounts of lipids. Coffee contains B vitamins and minerals, especially magnesium and potassium [2,3,4]. 

Drinking coffee provides the body with caffeine, which is quickly absorbed and metabolized. Its 
maximum concentration in the blood is reached within 15-20 minutes after consumption. Caffeine is 
metabolized in the liver by the oxidase system, and its metabolites are broken down and excreted in the urine. 
In a healthy adult, the half-life of caffeine in the body is 3-4 hours, but in an elderly person with chronic 
diseases or genetic conditions, it can increase to 11 hours. In tobacco smokers, caffeine metabolism is 
accelerated by up to twice as much [2,5]. 
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The history of coffee's popularity 

There are no records of the drink being used in ancient times. During the Middle Ages, coffee was 

certainly drunk in Ethiopia (especially in the province of Kaffa), and in the following centuries it became 

widespread in Arab countries. In Europe, coffee was treated with suspicion for quite a long time as a drink 

invented by pagans [6]. It was only after Pope Clement VIII tasted the brew made from coffee beans that he 

decided it would be a shame to leave such a delicacy to the infidels, so coffee should be made a Christian drink. 

Around the middle of the 17th century, the first English coffee house opened in London, followed by others in 

Paris, Amsterdam, and Hamburg. A story passed down in Polish popular science literature attributes the 

popularization of coffee in European countries to the entrepreneurship of a Pole, Franciszek Jerzy Kulczycki 

(referred to as Franz Georg Kolschitzky in German literature), who opened the first coffee house in Vienna in 

1683. Kulczycki was reportedly a spy for King Jan III Sobieski and, thanks to several expeditions to Turkish 

territory, knew the properties of coffee. Therefore, after repelling the Turkish invasion, he became interested 

in the sacks full of beans left in the camp, the purpose of which the Austrians were unaware. The café founded 

by Kulczycki, called "Pod Niebieską Butelką" (Under the Blue Bottle), served a drink sweetened with honey, 

with the addition of cream and milk, sprinkled with cinnamon. In the following years, the fashion for cafés 

spread to most cities in Europe. In order to increase supply, in the early 18th century, the French transported 

coffee tree seedlings to South America. The plant took root there, initiating the development of plantations in 
many countries [1,2]. 

In Poland, the first cafés were established during the reign of the Saxons. Several decades later, Adam 

Mickiewicz wrote with some exaggeration in "Pan Tadeusz": "There is no coffee like that in Poland in any 

other country." Even then, the drink had already gained great popularity [1,2]. Worldwide, coffee currently 

ranks second among beverages after water in terms of frequency of consumption. In Poland, more than three-

quarters of the adult population drinks at least one cup of coffee a day. In statistics recording coffee 

consumption in kg per year, the Finns (12 kg per person), Norwegians (9.9 kg), and Icelanders (9 kg) are in 

the lead, while the average Pole consumes 2-3 kg of coffee per year (data from 2021) [7,8]. 

Nowadays, coffee is available on the market in bean, ground, and instant forms. Instant coffee in powder 

or granule form was introduced in the 1930s as a product that could be stored for a long time without losing 

its taste and aroma, and became popular due to the ease and speed of preparation. A little earlier, in 1096, 

decaffeinated coffee was produced, which, contrary to its name, contains a reduced amount of caffeine thanks 

to the conditioning of moist green or roasted coffee beans at high temperatures [3,9]. 

The current cultivation of coffee trees worldwide covers more than 10 million hectares. The properties 

of coffee beans are influenced by climate and soil characteristics: humidity, the altitude of the plantation, and 

the type of fertilization. Some of the characteristics result from the way the beans are roasted. The main coffee 

producers are Brazil, Colombia, Vietnam, Indonesia, and Ethiopia. Every year, people consume 8 million tons 

of coffee. Arabica and Robusta coffees dominate the market, differing in caffeine content, flavor intensity, and 

aroma [2,10]. 

 

Views on the properties of coffee 

Early coffee drinkers, like many modern consumers, valued it primarily for its specific taste and aroma 

[2]. It was noticed early on that it has diuretic properties, stimulates the heart and brain, and reduces drowsiness. 

In the 17th century, it was advertised as a remedy for gout, dropsy, and scurvy, but warnings were issued that 

it reduced potency and could damage the complexion. In the 19th century, caffeine was used to dilate the 

bronchi to facilitate breathing and reduce attacks of breathlessness. About a century ago, it was advertised in 

the United States as the best remedy for a hangover [1,9].  

Medical literature from the last twenty years contains studies showing that views on the properties of 

coffee have gradually evolved. Previously, it was commonly believed that coffee consumption had negative 

effects on the body, mainly due to caffeine, which accelerates the heart rate and causes an increase in blood 

pressure [2,11]. 

 

Results of research on the properties of coffee 

Contemporary research on coffee confirms the beneficial effects of its consumption, provided that it is 

consumed in moderation throughout the day. The role of coffee in the prevention of cardiovascular disease, 

type 2 diabetes, obesity, nervous system diseases, and cancer has been analyzed [12,13].  
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The effect of coffee on the cardiovascular system 

Caffeine dilates blood vessels, increasing blood flow in the body and stimulating the central nervous 

system. Changes in blood pressure are related to stimulation of the sympathetic nervous system, increased 

release of norepinephrine, and activation of the renin-angiotensin-aldosterone system. A dose of 240-250 mg 

of caffeine causes an increase in blood pressure: significant in people who do not usually drink coffee, but 

slight in people who consume this beverage regularly. However, a 2014 meta-analysis indicated that 

consuming 3-5 cups of coffee per day reduces the risk of cardiovascular disease, as chlorogenic acid and certain 

other bioactive compounds alleviate oxidative stress and improve vascular endothelial function [2,14].  

A 2023 publication indicated that drinking 1-3 cups of coffee a day reduces the risk of developing 

hypertension by 7% to 21%, and that regular and long-term coffee consumption does not have a hypertensive 

effect in people with existing hypertension. The results of studies on the relationship between coffee 

consumption and the risk of developing ischemic heart disease are contradictory and have not allowed for clear 

conclusions to be drawn. Other analyses have found that people who drink 2-3 cups of coffee a day and choose 

ground coffee have lower rates of cardiac death [7,11,15]. 

The effect of coffee on metabolism 

Regular caffeine intake improves glucose metabolism and reduces the risk of developing diabetes. 

Chlorogenic acid and magnesium, which are found in coffee, are also important as they reduce fasting plasma 
glucose levels and improve cell sensitivity to insulin [16]. Prospective studies suggest that each cup consumed 

per day reduces the risk of diabetes by 7%, and regular coffee drinkers have an 11% lower overall risk of 

developing diabetes compared to the non-coffee-drinking population. It is also likely that coffee consumption 

reduces the risk of obesity, as chlorogenic acid intensifies the breakdown of adipose tissue, and caffeine limits 

the absorption of fatty acids in the intestinal lumen [2,11]. 

The effect of coffee on nervous system diseases 

A meta-analysis of more than 20 studies indicates that daily coffee consumption (at least 3 cups per day) 

reduces the risk of neurodegenerative disorders, such as Parkinson's disease (25% reduction in risk), 

Alzheimer's disease, and late-onset dementia [17]. The effectiveness of caffeine in this regard is related to its 

ability to stimulate the central nervous system, which builds neuroprotection potential. It has also been found 

that moderate and long-term coffee consumption reduces the risk of depression by 9-20% or alleviates its 

symptoms, as caffeine modulates the release of serotonin [2,5,12]. 

The impact of coffee on cancer risk 

Coffee has no carcinogenic properties, and chemoprevention studies are focused on determining the 

effects of consuming the phytochemicals contained in the beverage. It has been proven to have a strong 

antioxidant effect and to strengthen the resistance of DNA molecules to the effects of oxygen free radicals [6]. 

Coffee acid slows down the process of cancer initiation by intensifying apoptosis and regulating the cell cycle. 

It is therefore assumed that coffee may help eliminate oxidative damage to genetic material and have anti-

inflammatory and antioxidant effects. It is considered likely that coffee consumption reduces the risk of 

colorectal cancer because it stimulates intestinal peristalsis and bile acid excretion [2,18]. 

The effect of coffee on the risk of osteoporosis 

Drinking more than 4 cups of coffee a day potentially increases the risk of osteoporosis. Caffeine 

consumed in this amount interferes with the absorption of macronutrients, such as calcium and magnesium, 

which over time can lead to a deficiency of these elements and changes in bone structure. Some studies indicate 

that consuming more than 8 cups of coffee a day increases the risk of bone fractures in women by 14%, but 

moderate consumption (up to 400 mg per day) does not have such negative consequences. However, it should 

be noted that caffeine is also absorbed through the consumption of tea, Coca-Cola, and chocolate, which, 

together with coffee drinking, may pose a risk to bones. The recommended countermeasure for coffee drinkers 

is to ensure an adequate supply of calcium and vitamin D in their diet [2,19]. 

 

Recommendations for coffee consumption and contraindications 

Moderate caffeine consumption is defined as approximately 200 mg per day for healthy adults (dose set 

by the European Food Safety Authority). This amount is equivalent to 3-4 espressos or 2-3 cups of instant 

coffee or two cups of Turkish black coffee. However, it should be noted that the caffeine content in a serving 

of coffee depends on the type and method of preparation. It should also be remembered that caffeine is also 

found in so-called decaffeinated coffee (about 1-5 mg per cup), tea (20-45 mg per glass) and chocolate. Energy 

drinks have a higher caffeine content, with an average of 70-120 mg of caffeine in 330 ml [2,4,14]. 
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According to experts, even a dose of caffeine increased to 400 mg per day should not cause adverse 

effects. However, this does not apply to pregnant women, who should limit their caffeine intake to 200 mg per 

day due to the risk to the fetus [2].  

Long-term consumption of 400-800 mg of caffeine per day is considered a dangerous dose – such 

consumption can lead to the development of addiction and adverse symptoms, such as irritability, nervousness, 

sleep disorders, and tachycardia. A lethal dose of caffeine is considered to be 150-200 mg/kg of body weight [2]. 

The health risks of drinking excessive amounts of coffee result from the intake of oxalates, which have 

anti-nutritional properties. This substance is abundant in tea and coffee, and their consumption provides 80-

85% of the total oxalate intake in the body. Other products containing oxalic acid, such as spinach, sorrel, 

rhubarb, cocoa, beets, and legume seeds, are less common in the diet. Oxalate absorbed in the diet hinders the 

utilization of other minerals, such as calcium. A cup of strong ground coffee contains 90-160 mg of oxalate, 

while coffee prepared from beans contains 30-100 ml of oxalate per cup. The daily intake of oxalates should 

not exceed 250 mg. Excess oxalate often leads to the development of kidney stones [3]. Due to its oxalate 

content, coffee should be avoided by people with inflammatory bowel disease, digestive disorders, prolonged 

constipation, or diarrhea [8]. 

There are no clear research results on the relationship between coffee consumption and migraines. Most 

likely, it depends on the individual characteristics of consumers, as some people confirm pain relief after drinking 
coffee, while others find that this drink causes migraine headaches [10]. The habit of drinking coffee can affect 

sleep and wakefulness patterns. Moderate consumption, especially when regular, should not cause a higher risk, but 

individual reactions to the drink should be monitored. Some people have trouble falling asleep or cannot get deep 

sleep even several hours after drinking coffee [5,15,20]. Due to the stimulating properties of caffeine, coffee is not 

recommended for people with mental illness, especially since the drink can inhibit the effects of medications used 

in therapy [9]. Many coffee consumers appreciate it for its ability to aid concentration, reduce drowsiness, improve 

reaction time, and stimulate the body when a person begins to feel tired while working or driving [21,22,23]. For 

this reason, small doses of coffee can be used to stimulate patients after drug or alcohol poisoning [24]. Studies also 

indicate that the stimulating effect of coffee contributes to the fact that medical personnel are a group characterized 

by high consumption of this beverage [25,26]. 

It is recommended that pregnant women do not drink coffee containing more than 150 mg of caffeine 

per day. Even moderate amounts of caffeine, and even more so large doses, increase the risk of pregnancy loss 

due to premature birth or fetal death. It also increases the risk of giving birth to a baby with low birth weight 

[5,10,27]. It is also not recommended for breastfeeding women to drink coffee [28]. In addition, caffeine 

interacts with certain medications, which must be taken into account when planning pharmacotherapy, e.g., 

with fluvoxamine used to treat depression, ketoprofen, or methotrexate [25]. 

 

Summary 

Coffee is a very popular drink due to its taste and aroma. The biologically active compounds it contains 

have a multidirectional effect on the human body. The effects of drinking coffee can vary depending on the 

type of coffee, the method of preparation, the frequency of consumption, and the consumer's health conditions. 

Conclusions 

1. Drinking coffee in moderate amounts is safe for health. 

2. Pregnant and breastfeeding women and people at risk of osteoporosis should consider avoiding 

coffee or limiting its consumption. 

The individual effects of coffee consumption should be identified to determine whether drinking this 

beverage causes headaches or sleep disturbances in a given case. 
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