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ABSTRACT 

Introduction and objective: Cardiovascular diseases remain leading cause of morbidity and mortality worldwide. One of 
non-pharmacological method that can support primary and secondary prevention is the use of saunas, especially Finnish dry 
saunas. The aim of this study is to present the current state of knowledge on the impact of sauna use on cardiovascular risk 
factors. 
Methods: A literature review based on data from the Pubmed database published between 2000 and 2025. 
Conclusions: Sauna use has a beneficial effect on most modifiable cardiovascular risk factors. In the long term, it improves 
endothelial function and reduces arterial stiffness, lowers blood pressure, optimizes lipid profile and sleep quality, reduces 
stress level and excessive activity of the sympathetic nervous system. However, it has no effects on body weight and its 
individual components in the long run. In terms of its effect on glycemia, it increases insulin sensitivity, but in insulin-treated 
diabetics it can cause hypoglycemia. Future studies should be well designed with specific frequency and parameters of sauna 
use, and include more women, older people, diabetics as well as other patients to determine the impact on cardiovascular 
risk. 
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1. Introduction 

Cardiovascular disease remains the leading cause of morbidity and mortality worldwide despite advances in 

diagnosis and treatment (Thomas et al., 2018). In recent years, there has been growing interest in non 

pharmacological methods that can support primary and secondary prevention. One of these is the use of saunas, 

especially dry and steam saunas. Clinical experience and epidemiological observations show that long-term use of 

saunas can have a beneficial effect on the cardiovascular system by improving hemodynamics and endothelial 

function (Kihara et al., 2002; Laukkanen T, Kunutsor, Zaccardi et al., 2018). What is more, heat therapy has an 

impact on modifiable risk factors, including hypertension, lipid profile, glycemia, inflammation, sleep quality and 

stress (Behzadi et al., 2020; Gryka et al., 2014; Laukkanen T et al., 2019; Zaccardi et al., 2017). 

Evidence from recent years suggests that saunas act as controlled heat stress, eliciting a physiological 

response corresponding to moderate-intensity exercise (Laukkanen T et al.,2015; Laukkanen JA, Laukkanen 

T, Kunutsor SK, 2018). Increased cardiac output, dilation of skin blood vessels, improved coronary blood flow 

and stimulation of the autonomic nervous system can lead to lower blood pressure, reduced arterial stiffness 

and improved neurocirculatory regulation (Laukkanen T, Kunutsor, Zaccardi et al., 2018). 
Observational studies involving thousands of adults have demonstrated an association between sauna 

frequency and a lower risk of cardiovascular death, stroke and all-cause mortality (Laukkanen T et al., 2015; 

Laukkanen T, Kunutsor, Khan et al., 2018). In addition, studies indicate short-term and long-term benefits for 

blood pressure, endothelial function and inflammatory markers (Brunt et al., 2016, Lee E et al., 2022). 

Despite the growing number of studies, the mechanisms underlying the observed effects are not fully 

understood. The effect of sauna on cardiovascular risk depends on the individual characteristics of the patient, the 

type of sauna, the temperature, the duration of the session and the regularity of use. However, the available evidence 

suggests that the use of heat therapy in a responsible manner and tailored to the patient’s health status may 

complement cardiovascular prevention (Kjertakov et al., 2024; Laukkanen JA, Laukkanen T, Kunutsor, 2018). 
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The aim of this narrative review is to present the current state of knowledge on the impact of sauna use 

on cardiovascular risk, taking into account population data, clinical studies, possible protective mechanisms 

and safety aspects. 

 

2. Methodology 

The literature review was conducted based on data from the Pubmed database and the following 

keywords: sauna bathing, cardiovascular risk, Finnish sauna, dry sauna, cardiovascular health, cardiovascular 

disease. The inclusion criteria were prospective cohort studies, clinical trials, narrative and systematic reviews 

published between 2000 and 2025. The review is based on an analysis of the impact of sauna use (mainly dry 

sauna) on cardiovascular risk. Articles not available in English were excluded. The results were analyzed and 

summarized to provide a comprehensive overview of the current state of knowledge. 

 

3. Definition and purposes of saunas 

A sauna is a form of whole-body thermotherapy that has been used since ancient times for hygienic, 

health, spiritual and social purposes (Hussain and Cohen; 2018). Today, it is relatively inexpensive and widely 

available for both public and private use. Current forms of sauna use vary in design, heating source and 

humidity level. The most popular is the Finnish (dry) sauna which involves staying in a designated room for 
5-20 minutes at temperatures of 80°C – 100°C with dry air (relative humidity of 10% to 20%) with periods of 

higher humidity when water is poured over the stones (Hannuksela and Ellahham, 2001; Hussain and Cohen, 

2018;). Each sauna session should be followed by cooling down so that the body quickly lowers its temperature 

and stops sweating (Pilch et al., 2013). 

 

4. The effect of sauna use on individual cardiovascular risk factors 

4.1. Blood vessels 

One of the most important elements of the circulatory system are blood vessels and their good condition 

is essential for the proper functioning of the body. Sauna use has a beneficial effect on blood vessels by 

improving endothelial function and reducing arterial stiffness (Laukkanen JA, Laukkanen T, Kunutsor, 2018). 

Repeated dry sauna sessions (at 60°C for 15 minutes a day for 2 weeks) increase FMD (flow-mediated dilation) 

of the brachial artery from 4.0% to 5.8% in people with risk factors for atherosclerosis and chronic heart failure 

(Kihara et al., 2002). In patients with chronic heart failure, improvement in FMD correlated with a decrease in 

BNP (Brain Natriuretic Peptide) concentration and improvement in coronary perfusion (Kihara et al., 2002). 

Heat therapy increased eNOS (endothelial nitric oxide synthase) expression and NO (nitric oxide) production 

(Kihara et al., 2002; Sastriques-Dunlop et al., 2025). 

 

4.2. Immune system and inflammatory markers 

Both acute and chronic inflammation can cause endothelial dysfunction and accelerate atherosclerosis 

which significantly increases cardiovascular risk. Laukkanen JA and Laukkanen T (Laukkanen JA and 

Laukkanen T, 2018) noted that more frequent sauna use is associated with lower levels of CRP (C-reactive 

protein). The study involved 2084 men aged 42 to 60 with no coexisting inflammatory conditions (Laukkanen 

JA and Laukkanen T, 2018). The lowest CRP values (CRP = 1.65 mmol/L) were recorded in subjects who 

used the sauna 4-7 times a week (Laukkanen JA and Laukkanen T, 2018). 

In contrast, a study by Behzadi et al. (Behzadi et al., 2020) showed an increase in IL-6 and a slight 

increase in IL1-RA, but no changes in CRP. Chronically elevated IL-6 levels are affiliated with an increased 

risk of diseases (including cardiovascular diseases) but if the increases in circulating Il-6 are acute and transient 

they are considered beneficial in the long term for cardiometabolic health (Behzadi et al., 2020). 

In the research conducted by Pilch et al. (Pilch et al., 2013), which compared the effect of sauna on 

blood parametres in trained and untrained individuals, it was noted that the number of white blood cells, 

lymphocytes, neutrophils and basophils increases after a sauna session but mainly in athletes. It was also found 

that after using the sauna the number of monocytes was significantly higher in athletes than in non-athletes 

which may suggest faster mobilization of the immune system in athletes (Pilch et al., 2013). 

Pilch et al. in the subsequent study (Pilch et al., 2023) demonstrated HSP70 induction in both groups – 

trained and untrained men, with a tendency to a stronger response to heat stress in non-athletes. A single sauna 

session and multiple sessions in both groups caused an increase in IL-6 and IL-10 (Pilch et al., 2023). The 

immune response in trained and untrained individuals is similar to its activation during physical activity (Pilch 

et al., 2023). 
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4.3. Blood pressure 

Hypertension is one of the most important modifiable cardiovascular risk factors. Using the sauna lowers 

blood pressure both during and immediately after the session as well as in the long term, which reduces the 

risk of hypertension. Studies show that a single Finnish sauna session (duration – 30 minutes, temperature - 

73°C) decreases systolic and diastolic blood pressure, simulating moderate physical activity (Laukkanen, 

Kunutsor, Zaccardi et al., 2018). Heat therapy increases heart rate, stroke volume, cardiac output and reduces 

blood pressure and vascular resistance (Laukkanen, Kunutsor, Zaccardi et al., 2018). The results of another 

study conducted on a population of Finnish men indicate a strong inverse relationship between the frequency 

of sauna use and the risk of newly diagnosed hypertension (Zaccardi et al., 2017). Regular sauna use 4-7 times 

a week reduced the risk of hypertension by 46% compared to sauna use once a week (Zaccardi et al., 2017). 

 

4.4. Lipid profile 

High levels of non-HDL cholesterol, triglycerides and low levels of HDL cholesterol increase the risk 

of cardiovascular events. Sauna accelerates lipolysis and lipid metabolism through hyperthermia and an 

increase in cardiac output (Gryka et al., 2014; Pilch et al., 2010; Yamasaki et al., 2025). Regular sauna use 

improves the lipid profile. In physically active men a decrease in total and LDL cholesterol was observed 

within 3 weeks after the intervention with a reduction in triglycerides immediately after the sessions (Gryka et 
al., 2014). In women, on the other hand, a decrease in total and LDL cholesterol and an increase in HDL were 

observed, especially during longer sessions (Pilch et al., 2010). Systematic reviews have shown that regular 

sauna use causes a decrease in total cholesterol and LDL, an increase in HDL cholesterol, with younger and 

physically active individuals achieving better results (Hussain and Cohen, 2018; Yamasaki et al., 2025). 

 

4.5. Glycemia 

Chronic hyperglycemia damages the endothelium through oxidative stress, protein glycation and 

inflammation, leading to arterial stiffness and the accumulation of atherosclerotic proteins. Sauna use improves 

insulin sensitivity by inducing heat shock proteins and eNOS, which is comparable to the effects of aerobic 

training (McCarty et al., 2009). This is particularly beneficial for people who are unable to achieve effective 

aerobic exercise due to illness or disability. However, insulin – treated diabetics are at risk of hypoglycemia 

because heat therapy accelerates absorption of subcutaneously injected insulin (Gradel et al., 2018; Pitt JP et 

al., 2020). Therefore, special caution is required when using the sauna in this group of patients. 

 

4.6. Body weight 

Overweight and obesity significantly increase cardiovascular risk leading to 

atherosclerosis, hypertension, heart failure and ischemic heart disease. Regular sauna bathing causes 

weight loss immediately after the session, mainly through water loss, without affecting adipose tissue 

(Podstawski et al., 2014; Podstawski et al., 2019). Heat therapy does not reduce fat tissue and has no long-term 

effect on body composition (Toro et al., 2021). 

 

4.7. Autonomic nervous system 

The balance between the parasympathetic and sympathetic nervous system is crucial in terms of 

cardiovascular risk. The response to stress (including thermal stress) is stimulation of the sympathetic nervous 

system which causes an increase in blood pressure, tachycardia and constriction of resistance vessels. Sauna 

use has a beneficial effect on the autonomic nervous system, increasing parasympathetic activity after a session 

(Laukkanen T et al., 2019). During the session there is a short-term acceleration of the heart rate but the cooling 

phase improves heart rate variability and the parasympathetic nervous system gains the upper hand – the heart 

slows down (Laukkanen T et al., 2019). Other studies in patients with chronic heart failure have shown that 

repeated sauna sessions reduce excessive sympathetic activity and decrease the number of extra ventricular 

contractions (Kihara T et al., 2004). In both studies, the authors emphasize that further research on larger 

groups and healthy individuals is necessary. 

 

4.8. Sleep quality 

Poor sleep quality significantly increases cardiovascular risk because it leads to inflammation, oxidative 

stress and increased sympathetic nervous system activity (Guo et al., 2025; Saputro et al., 2025). Furthermore, 

abnormal sleep increases the probability of hypertension, dyslipidemia, obesity and cardiovascular events 

(Onyegbule et al., 2025). 
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In the survey of 482 sauna users, the majority (83,5%) reported improved sleep quality for 1-2 nights 
after a session (Hussain et al., 2019). Although there are few studies evaluating sauna bathing’s impact on 
sleep, the research reveals the high correlation between the speed of core body temperature reduction, 
peripheral vasodilation and the onset of sleep (Hussain et al., 2019). There are hypotheses that this is related 
to body cooling intensified by sauna-induced peripheral vasodilation and fatigue caused by augmented 
cardiovascular activity (Hussain et al., 2019). 

In another study, sauna bathers were more satisfied with their sleep pattern than non-sauna bathers, and 
the differences in sauna frequency were not statistically significant (Enström et al., 2022). 

 
4.9. Stress 
Chronic stress considerably increases cardiovascular risk by activating the sympathetic nervous system and 

increasing cortisol and adrenaline secretion leading to hypertension, accelerated heart rate and chronic inflammation 
(Ajibewa et al., 2024; Pimple et al., 2017). Using a sauna aid to relax by reducing everyday anxiety and fears 
(Laukkanen T, Laukkanen JA, Kunutsor, 2018). However, there is a little research on sauna in the fields of 
neuroscience and psychology. In terms on neural oscillation, there is an increase in alpha and theta power after 
sauna (Chang et al., 2023). Higher alpha activity may be related to relaxation and higher theta power reflects 
increased awareness, attention as well as cognitive and emotional enhancement (Chang et al., 2023). 

If it comes to cortisol, the study conducted on athletes and non-athletes by Pilch (Pilch et al., 2023) 
showed that after a sauna session cortisol levels increased in both groups but more so in non-training men 
suggesting that athletes are more adapted to heat stress. The long-term effect of sauna on cortisol levels has 
not been studied. 

Oxidative stress depends on a thermal stressor. Physical exercise at elevated ambient temperature cause 
lower changes in the oxidative stress indicators compared to sauna bathing (Pilch et al., 2014). Thus, both 
passive and active overheating disturbed pro-oxidant – antioxidant balance (Gryka et al., 2020, Pilch et al., 
2014). On the other hand, sauna bathing induces a mechanism leading to an increase in NO availability and a 
drop in the concentration of nitrosative stress markers, which improves the pro-oxidative – antioxidative 
balance in both training and non-training people (Gryka et al., 2020). It is implied to be useful in a biological 
renewal of sportsmen as well as people with moderate physical activity. 

Sauna use induces significant changes in stress markers like heat shock proteins and interleukins. The 
results of another study conducted that heat exposure simulates the effects of physical exercise in modulating 
stress genes which strengthen stress resistance in a similar way to training (Żychowska et al., 2017). There was 
a significant increase in expression of HSP1A, HSPB1, IL-6, IL-10, CRP genes in non-training group while in 
the group of athletes the changes in genes expression were smaller. It suggests a conclusion that trained people 
have a higher thermotolerance and the pro-inflammatory response to heat stress was smaller than in non-
athletes group (Pilch et al., 2014; Żychowska et al., 2017). On this basis, the use of sauna may constitute to 
improve tolerance to exercise for people with lower physical activity (Żychowska et al., 2017). 

 
5. Safety of sauna use and contraindications 
The standard session duration is 5-20 minutes followed by immersion in cold water (pool or shower) 

and a recovery period at room temperature (Crinnion, 2011). During a sauna visit this process is repeated 2-3 
times (Crinnion, 2011). 

Hannuksela and Ellahham (Hannuksela and Ellahham, 2001) state that saunas are well tolerated by most 
healthy adults and children causing only temporary cardiovascular and hormonal changes with no effect on 
fertility or safety in uncomplicated pregnancies. Long-term sauna use can lower blood pressure in hypertensive 
patients and improve left ventricular ejection fraction in patients with chronic heart failure, it alleviates the 
symptoms of asthma, rheumatic pain and psoriasis (Hannuksela and Ellahham, 2001). 

Absolute contraindications for sauna use include unstable coronary artery disease, recent heart attack, 
severe aortic stenosis, severe heart failure (NYHA III-IV), uncontrolled hypertension >180/110 mmHg, life-
threatening arrhythmias and acute infections (Hannuksela and Ellahham, 2001). It is not recommended to 
consume alcohol before or during sauna use as this may lead to hypotension, fainting and increase the risk of 
arrhythmias, acute heart attacks and sudden death (Hannuksela and Ellahham, 2001; Nguyen et al., 2004). 

It is recommended that people with fever and skin diseases (urticaria, abrasions, oozing wounds) avoid 
using the sauna (Crinnion, 2011). The safety of sauna use during pregnancy is a matter of debate as there are 
concerns that elevated temperatures may increase the risk of miscarriage, especially in early pregnancy, 
particularly in women who have not previously used saunas (Crinnion, 2011). However, several 
epidemiological studies conducted in Finland have not confirmed this hypothesis which may be due to Finnish 
women’ adaptation to sauna use before pregnancy (Crinnion, 2011; Hannuksela and Ellahham, 2001). 
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6. Limitations 

This review is a narrative review limited by its scope, subjective selection of studies and lack of 

methodological transparency. The number of high-quality randomized clinical trials is low. Furthermore, 

individual factors such as age, gender, comorbidities, life style and fitness level may influence outcomes and 

were not consistently controlled for in all available researches. Due to these limitations targeted clinical trials 

are needed to obtain recommendations that take into account the regular use of saunas in reducing 

cardiovascular risk in healthy individuals and specific patient groups. 

 

7. Conclusions 

In summary, sauna use has beneficial effects on most modifiable cardiovascular risk factors. In the long 

term, it improves endothelial function and reduces arterial stiffness, lowers blood pressure, improves lipid 

profile and sleep quality, reduces stress levels and excessive activity of the sympathetic nervous system. 

However, it has no effect on body weight and its individual components. In terms of its effect on glycemia, it 

increases insulin sensitivity but in insulin-treated diabetics it can cause hypoglycemia. 

While the reviewed studies provide encouraging results, there are several limitations in the existing 

literature. The authors of most studies point to the need for well designed randomized clinical trials with 

specific frequency and parameters of sauna use (number of sessions in a given time and interval, temperature) 
and biomarkers to be assessed (e.g. BNP, cortisol, CRP, IL-6, IL-10 etc.). Priority should be given to molecular 

studies (e.g. HSP, eNOS) and the inclusion of more women, older people, diabetics and patients from other 

groups for whom the sauna could potentially have beneficial results and help to reduce the cardiovascular risk. 
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