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ABSTRACT

Introduction: A growing body of research suggests that regular sauna use is associated with a range of health benefits.
Observational studies indicate positive effects on multiple physiological systems, but the mechanisms underlying these
effects require further investigation.

Aim of the Study: This study aims to systematically review and analyze scientific literature on the health effects of regular
sauna use. The focus is on its impact on the cardiovascular system (including mortality risk and lipid profiles), mental health
(symptoms of depression and anxiety), the immune system (inflammatory markers and immune cell activity), the endocrine
system (levels of cortisol, adrenaline, and prolactin), the respiratory system, and skin health.

Methodology: This review synthesizes data from scientific publications on thermotherapy via sauna use. Studies were
selected for their relevance and methodological quality. Articles lacking scientific rigor were excluded. The literature search
included databases such as PubMed and Google Scholar, prioritizing systematic reviews and longitudinal studies.

Results: The review found a strong association between regular sauna use and reduced cardiovascular mortality. Positive
effects were also seen in lipid profiles, reductions in depression and stress symptoms, and modulation of immune responses
(e.g., lower inflammatory markers). Potential benefits were noted for respiratory and skin health. Endocrine responses were
complex, with thermal stress increasing cortisol and catecholamine levels, and possible changes in growth hormone.
Conclusions: Regular sauna use may serve as a simple, accessible method to support health and prevent disease.
Nonetheless, risks like dehydration and overheating must be considered. Further research is essential to clarify mechanisms
and optimize therapeutic use.
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Introduction

This article focuses on the analysis of the impact of regular thermotherapy in the form of sauna use on
health, particularly on the functioning of the cardiovascular system, based on extensive cohort study results.
These studies indicate a strong negative relationship between the frequency and duration of sauna use and the
risk of death from cardiovascular causes[1,2]. In light of the global health issue of high mortality rates due to
cardiovascular diseases, the identification of relatively simple and accessible preventive methods, such as
regular sauna use, becomes particularly significant.

A study conducted in 2015 showed that increased frequency of sauna use (4-7 times a week) was
associated with a significantly reduced risk of sudden cardiac death, death from ischemic heart disease,
cardiovascular diseases, and decreased mortality from the aforementioned causes[1]. The received literature
indicate that the health benefits resulting from thermotherapy, including its impact on the circulatory system,
hormonal balance, and the immune system, are significant and need further investigation[4]. This paper aims
to analyze the health benefits of regular thermotherapy as a relatively simple, accessible, and effective strategy
for the prevention of cardiovascular diseases, which is a key strategy in addressing this widespread health
problem

Cardiovascular effect

Regular use of the Finnish sauna shows a beneficial effect on the cardiovascular system, although the
exact mechanisms of this phenomenon are not yet fully understood. Research indicates several potential
pathways of action. First, heat therapy induces endothelium-dependent vasodilation, leading to increased blood
flow and reduced peripheral vascular resistance. Second, sauna use stimulates the autonomic nervous system
by modulating sympathetic and parasympathetic activity, which may contribute to the regulation of blood
pressure and heart rate. Third, regular sauna use may improve endothelial function by reducing oxidative stress
and inflammation in blood vessels. Fourth, the sauna may influence the lipid profile, promoting favorable
changes in HDL and LDL cholesterol levels, thus reducing the negative impact of lipid disorders on the
incidence of cardiovascular diseases [1,3,8,9].

The effects of the Finnish sauna on the cardiovascular system are complex and can be categorized into
both short-term and long-term effects. Short-term effects include an increase in heart rate, which is a
physiological response to elevated body temperature [1], and variable changes in blood pressure depend on
various factors, including health status, sauna temperature, and duration of stay[1,6,7].

Long-term effects are more straightforward and indicate a significant impact on cardiovascular health.
Regular sauna use is associated with a reduced risk of death from cardiovascular diseases, including sudden
cardiac death [1,2], as well as a lower risk of developing hypertension [10] and stroke [11]. These long-term
benefits are likely the result of cumulative positive short-term effects, such as improved endothelial function,
reduced arterial stiffness, and regulation of the autonomic nervous system. Additionally, regular sauna use
may positively influence the lipid profile [12], further contributing to the protection of the cardiovascular
system e.g. by reducing the frequency of coronary artery disease.

Impact on Mood and Stress Reduction

Increasing evidence points to the potential benefits of regular sauna use for mental health, including
mood improvement and stress reduction. A randomized double-blind clinical trial from 2016 demonstrated a
significant reduction in depression symptoms after just one week of regular sauna use, with the effect lasting
for six weeks. The study involved heating the body to a core temperature of 38.5°C using infrared rays, while
the control group received a simulation of this process. The hyperthermia treatment group showed a
significantly greater reduction in depression symptoms compared to the control group over the six weeks after
the treatment. This improvement was evident after the first week and persisted throughout the observation
period. The results indicate a potential direct impact of hyperthermia on mood. However, the mechanisms
behind this effect remain unclear[13]. It is suspected that the stress induced by the high temperature in the
sauna may stimulate the release of B-endorphins as a natural mechanism for stress and pain reduction. [3-
Endorphins have analgesic effects and improve mood [25,29]. Additionally sauna has a relaxing effect,
reducing muscle tension and psychological stress, which can positively influence mood [23]. Improved blood
circulation in the sauna may also indirectly affect mood by enhancing brain oxygenation and supporting
nervous system functioning [23,25].

Furthermore, studies highlight the sauna’s influence on reducing the risk of psychotic disorders. One
study investigated the relationship between the frequency of sauna use and the risk of psychotic disorders in
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men. The results suggest a strong inverse correlation: frequent sauna use is associated with a lower risk of
these disorders. The authors proposed that frequent sauna use may reduce stress and anxiety, potentially
decreasing the risk of psychotic disorders. However, this relationship is correlational rather than causal. The
study did not directly measure the sauna’s impact on mood and only suggests a potential mechanism; therefore,
the findings should be approached with caution [14].

However, a study from 2005 showed that repeated thermal therapy could be an effective complement to
the treatment of mild depression, particularly in patients with reduced appetite and subjective somatic
complaints. After four weeks of therapy, the thermal therapy group reported a small but statistically significant
improvement in depression symptoms compared to the control group. Patients in the thermal therapy group
noted a significant improvement in appetite and a notably higher daily caloric intake compared to the control
group. The improvement in appetite may be associated with increased levels of ghrelin in the blood of the
thermal therapy group. Patients in this group also reported significant improvements in somatic complaints
and feelings of relaxation [15].

Immunomodulatory effects

The impact of sauna use on the immune system is a topic of intensive research but not fully understood
yet. Current studies suggest a complex influence, with potential benefits and risks dependent on various factors.

There are several studies indicating a potential positive impact of regular sauna use on the immune
system by reducing levels of inflammatory markers in the plasma. Analyses conducted on a large group of
men showed that frequent sauna use (4-7 times a week) was correlated with lower levels of inflammatory
indicators, such as C-reactive protein (CRP), fibrinogen, and leukocyte count [16,17]. These observations
suggest that regular visits to the sauna may contribute to the reduction of chronic inflammation in the body,
which could have beneficial effects on patients with autoimmune diseases such as connective tissue
inflammatory disorders, potentially serving as a complement to existing therapies as a simple and minimally
invasive method [18].

Another potential benefit of regular sauna use is the improvement of the immune response. Some studies
suggest that the sauna may stimulate immune system functions, potentially by increasing the number and activity
of certain immune cells. In the cited study, an increase in the percentage of neutrophils and a decrease in the
percentage of lymphocytes, monocytes, and eosinophils were observed in individuals undergoing regular sauna
thermotherapy [19]. We do not have precise information on how this phenomenon affects the functioning of the
body as a whole; however, there are scientific reports suggesting that regular sauna use may reduce the frequency
of infections, as seen in the cited study below, which examined the impact of regular sauna use on the frequency
of colds. Fifty volunteers (25 in the experimental group and 25 in the control group) recorded the frequency,
duration, and severity of colds over six months. The sauna-using group reported significantly fewer episodes of
colds, especially in the last three months of the study (almost half as many as in the control group). However, the
average duration and severity of colds did not differ significantly between the groups [20].

The Impact of Sauna Bathing on the Endocrine System

The impact of the sauna on the endocrine system is complex and not yet fully understood. However
there is evidence that sauna sessions trigger significant changes in the levels of various hormones. These
responses depend on many factors, such as the sauna's temperature, humidity, duration of the session,
individual heat tolerance, as well as the health status and physical activity level of the person using the sauna.
Based on available research, two groups of hormones can be identified — those sensitive to thermal stress and
those that are insensitive. Previous studies have not shown significant changes in the levels of thyroid
hormones, TSH, testosterone, FSH, and LH [3,21]. Therefore main observations regarding the impact of the
sauna on the endocrine system will focus on hormones sensitive to thermal stress.

One of the primary responses of the endocrine system is an increase in cortisol levels. A sauna bath
induces thermal stress, leading to the release of cortisol — the stress hormone. Cortisol levels rise in response
to elevated body temperature and physical exertion associated with sweating. Scientific reports suggest that
chronic heat exposure may affect neurotransmission in the hypothalamus, which could change the endocrine
responses to stressors such as thermal stimuli. For instance, prolonged sauna use may modify the action of
opioids in the hypothalamus, influencing the release of stress hormones and causing gradual adaptation of the
body to stress [22,23].

Increased levels of adrenaline and noradrenaline: Similar to cortisol, adrenaline and noradrenaline -
catecholamine hormones, are released in response to thermal stress. These hormones contribute to increased heart
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rate, blood pressure, and metabolism, aiding thermoregulation. Regular sauna use may positively affect blood
pressure regulation and vascular function, reducing long-term mortality rates from cardiovascular causes [1,3,22].

Some studies suggest that sauna use may elevate growth hormone (GH) levels. GH plays a role in muscle
regeneration and growth processes, as well as influencing fat metabolism. This increase could potentially have
a significant impact on muscle mass gain rates, such as in athletes, and slow the rate of muscle loss in older
individuals [21,22,24].

Research indicates the potential impact of the sauna on other hormones, such as prolactin. Exposure to
thermal stress during sauna sessions raises plasma prolactin levels [21]. Studies suggest that short-term
overheating of the body may cause temporary disruptions in the ovulatory cycle in women. This effect is
attributed to potential disturbances caused by hyperprolactinemia (elevated prolactin levels). Prolactin levels
increased after each sauna session, particularly strongly after the first. Excessively high levels of prolactin can
affect the regularity of the menstrual cycle [21,25,26].

In men, while the sauna does not affect levels of sex hormones, it may temporarily reduce sperm count
and motility, especially in men who use the sauna infrequently. However, it should be emphasized that
according to current studies, while sperm production decreases in men using the sauna, this effect is reversible,
and regular sauna use does not correlate with decreased fertility [22]. Several hypotheses are associated with
the issue of spermatogenesis disorders in men using saunas. This is most likely related to increased scrotal
temperature and elevated prolactin levels, which may adversely affect the spermatogenesis process [21,27,28].

Another important fact related to the sauna's impact on the endocrine system is that Finnish sauna
treatments may lead to increased levels of beta-endorphins (released by the anterior pituitary gland). That
contributes to feelings of well-being and relaxation after a sauna session, and may have long-term analgesic
and mood-enhancing effects [22,29].

Respiratory system

In a study by Kunutsor et al. from 2017, researchers analyzed data from a prospective cohort study
involving 1,935 Caucasian men aged 42-61 years. The occurrence of respiratory diseases was monitored over
a period of 25.6 years. The influence of sauna use frequency (<1, 2-3, or >4 times per week) on the risk of
these diseases was analyzed, accounting for factors such as age, smoking, diabetes, heart disease, education
level, alcohol consumption, physical activity, and socioeconomic status.

After adjusting for risk factors, the hazard ratios (HR) for respiratory diseases were:

0.73 (95% CI 0.58-0.92) for individuals using the sauna 2-3 times a week.

0.59 (95% CI 0.37-0.94) for individuals using the sauna >4 times a week, compared to the group using
the sauna <1 time a week. Frequent sauna use was also associated with a reduced risk of pneumonia [30].

Potential mechanisms underlying the observed association between frequent sauna use and decreased
risk of respiratory diseases have been sugested. One of them is the reduction of oxidative stress. The sauna
may reduce oxidative stress, which plays a significant role in the pathogenesis of respiratory diseases, leading,
among other things, to damage to lung parenchyma [31]. Another factor is the direct impact on the lungs. The
heat from the sauna may have a direct effect on lung tissue, reducing pulmonary edema and increasing tidal
volume, vital capacity, ventilation, and forced expiratory volume (FEV1) [30,32].

Other health benefits associated with sauna use

Regular sauna usage is associated with numerous health benefits, ranging from detoxifying the body to
improving physical performance and skin health, as well as supporting healthy sleep [3].

Regular use of the Finnish sauna demonstrates a beneficial effect on skin physiology, including the
stability of the epidermal barrier, hydration, and blood circulation. The sauna stimulates sweating, leading to
improved skin hydration. The heat opens the pores, allowing for deeper hydration. Improved circulation and
hydration may also promote increased skin elasticity and reduce visibility of wrinkles. The observed effects
suggest a "training" effect on the skin, resulting from adaptation to regular exposure to high temperatures.
Increased blood flow delivers more oxygen and nutrients to skin cells, supporting regeneration and healing
processes. Reduced sebum levels and a more acidic skin surface pH indicate potential benefits for individuals
with skin conditions such as acne or seborrheic dermatitis [4,33]. Some studies suggest that the sauna may
alleviate symptoms of inflammatory skin conditions, such as psoriasis, although the mechanism of this action
remains unclear [17]. Additionally, intense sweating during sauna sessions may help eliminate toxins from the
body through the skin, potentially leading to a healthier complexion [23,33].
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Numerous scientific reports indicate a positive impact of the sauna on sleep quality. The article "Sauna
bathing in northern Sweden: results from the MONICA study 2022" highlights a study in which a significant
increase in deep sleep was observed after sauna sessions, as well as a reduction in time spent in a wakeful state
after sauna use [34]. Other studies indicate that 83.5% of respondents in a global sauna study reported improved
sleep quality after using the sauna [23].

The article "Effects of passive body heating on body temperature and sleep regulation in the elderly: a
systematic review" reviews studies examining the effects of passive body heating on body temperature and
sleep regulation in older adults. The studies showed that passive body heating before sleep could increase
slow-wave sleep (deep sleep) in healthy elderly women with insomnia. Older individuals who took warm baths
also reported better sleep quality and faster sleep onset. Evening warm baths facilitated nighttime sleep in
healthy elderly individuals with insomnia [35].

Some studies suggest that sauna use may lead to an increase in maximal oxygen uptake (VO2 max — the
body's ability to absorb oxygen), indicating improved physical performance. The sauna may also raise the
lactate threshold, meaning that the body can work longer at a higher intensity without a significant increase in
blood lactate levels. Futhermore sauna use may improve running economy, allowing a person to cover the
same distance using less energy [36].

Discussion

This article presents a review of studies demonstrating the beneficial effects of sauna use on various
aspects of health, including the cardiovascular, immune, and endocrine systems, and describes its impact on
mental health. It highlights the potential of saunas as a simple and accessible method for disease prevention.
However, to maintain the credibility of this article, it is important to mention the methodological limitations
of the cited studies. Most of the referenced studies are observational rather than interventional. Correlations
between sauna use and positive health effects do not necessarily imply a direct cause-and-effect relationship.
Potential confounding factors, such as lifestyle, diet, or physical activity, may not have been fully accounted
for in the analyses, which could have influenced the interpretation of the results. The diversity of sauna types
(Finnish, infrared, steam) and the varied methods of measuring parameters also complicate the straightforward
interpretation of results.

It is also important to mention the risks associated with sauna use, as there are several limitations that may
exclude potential patients from this type of therapy. Intense sweating in the sauna can lead to dehydration,
particularly in inadequately hydrated individuals. Sauna use may also lead to circulatory overload, which is
especially dangerous for people with heart conditions. Prolonged exposure to the sauna or excessively high
temperatures can result in burns or heat stroke. Other possible risks include arrhythmias, hypotension, breathing
problems (in individuals with asthma or other lung diseases), and negative effects on fertility in men. [37]

In summary, although there is promising evidence for the potential health benefits of regular sauna use,
caution should be exercised in interpreting the results of observational studies. Further well-designed research
is necessary to clearly define the impact of saunas on health and optimize their use, taking potential risks into
account.

Conclusions

There are increasing scientific evidence indicating numerous health benefits associated with regular
sauna use. The effects of the sauna on the body are multidimensional and positively impacting the
cardiovascular system, immune system, endocrine system, as well as mental health, respiratory system, skin
and sleep quality. Regular sauna use is associated with a reduced risk of death from cardiovascular causes,
lower blood pressure, and improved endothelial function. The sauna may also reduce symptoms of depression
and stress, as well as potentially decrease the risk of psychotic disorders. Additionally sauna use can lower
levels of inflammatory markers and potentially enhance immune functions.

The impact on the endocrine system is complex. However, according to current knowledge, sauna use
may influence stress hormone levels and, through adaptive processes, contribute to better stress tolerance by
the body, as well as affect other hormones, such as growth hormone, which plays a crucial role in the body's
regeneration especially important for individuals who frequently engage in various sports. The sauna may also
provide benefits for the respiratory system, skin health, and better sleep quality.

Regular sauna use can serve as a simple, accessible, and effective strategy for disease prevention and
improving overall health. However, further research is necessary to fully understand the mechanisms of sauna
action and optimize its use for maximum benefits while minimizing potential risks.

e-ISSN: 2544-9435 5



4(48) (2025): International Journal of Innovative Technologies in Social Science

Author contributions
Conceptualization: Kacper Rozenberg; methodology, Justna Stryjecka, Karolina Niewola; Software, not

applicable;

Check: Mykhailo Shevchuk formal analysis, Kacper Rozenberg, Filip Latka; investigation, Adam

Grzebinoga; resources, not applicable; data curation, Natalia Latka; writing - rough

Preparation: Dominika Cuprian-Kwiecinska; Writing - review and editing: Klaudia Nowak, Martyna

Rézanska; Visualization: Justyna Stryjecka; Supervision: Kacper Rozenberg, Karolina Niewola; Project
administration: Kacper Rozenberg; Receiving funding, not applicable.

10.

11.

12.

13.

All authors have read and agreed with the published version of the manuscript.

Funding Statement: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.
Acknowledgments: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

REFERENCES

Laukkanen, T., Kunutsor, S. K., Khan, H., Willeit, P., Zaccardi, F., & Laukkanen, J. A. (2018). Sauna bathing is
associated with reduced cardiovascular mortality and improves risk prediction in men and women: A prospective
cohort study. BMC Medicine, 16(1). https://doi.org/10.1186/s12916-018-1198-0

Laukkanen, T., Khan, H., Zaccardi, F., & Laukkanen, J. A. (2015). Association between sauna bathing and fatal
cardiovascular and all-cause mortality events. JAMA Internal Medicine, 175(4), 542-548.
https://doi.org/10.1001/jamainternmed.2014.8187

Huhtaniemi, I. T., & Laukkanen, J. A. (2020). Endocrine effects of sauna bath. Current Opinion in Endocrine and
Metabolic Research, 11, 15-20. https://doi.org/10.1016/j.coemr.2019.12.004

Laukkanen, J. A., Laukkanen, T., & Kunutsor, S. K. (2018). Cardiovascular and other health benefits of sauna
bathing: A  review of the evidence. Mayo  Clinic  Proceedings,  93(8), 1111-1121.
https://doi.org/10.1016/j.mayocp.2018.04.008

Sawicka, A., Brzostek, T., & Kowalski, R. (2007). Effects of sauna bath on the cardiovascular system. Rehabilitacja
Medyczna, 11(1), 23-30.
https://www.researchgate.net/publication/287411151 Effects of sauna bath on_the cardiovascular system
Gayda, M., Paillard, F., Sosner, P., et al. (2012). Effects of sauna alone and postexercise sauna baths on blood
pressure and hemodynamic variables in patients with untreated hypertension. The Journal of Clinical Hypertension,
14(8), 553-560. https://doi.org/10.1111/j.1751-7176.2012.00637.x

Lee, E., Kolunsarka, I., Kostensalo, J., et al. (2022). Effects of regular sauna bathing in conjunction with exercise
on cardiovascular function: A multi-arm, randomized controlled trial. American Journal of Physiology-Regulatory,
Integrative and Comparative Physiology, 323(3), R289-R299. https://doi.org/10.1152/ajpregu.00076.2022

Brunt, V. E., Howard, M. J., Francisco, M. A., Ely, B. R., & Minson, C. T. (2016). Passive heat therapy improves
endothelial function, arterial stiffness and blood pressure in sedentary humans. The Journal of Physiology, 594(18),
5329-5342. https://doi.org/10.1113/jp272453

Lee, E., Laukkanen, T., Kunutsor, S. K., et al. (2017). Sauna exposure leads to improved arterial compliance:
Findings from a non-randomised experimental study. European Journal of Preventive Cardiology, 25(2), 130-138.
https://doi.org/10.1177/2047487317737629

Zaccardi, F., Laukkanen, T., Willeit, P., Kunutsor, S. K., Kauhanen, J., & Laukkanen, J. A. (2017). Sauna bathing
and incident hypertension: A prospective cohort study. American Journal of Hypertension, 30(11), 1120-1125.
https://doi.org/10.1093/ajh/hpx102

Kunutsor, S. K., Khan, H., Zaccardi, F., Laukkanen, T., Willeit, P., & Laukkanen, J. A. (2018). Sauna bathing
reduces the risk of stroke in Finnish men and women. Neurology, 90(22), e1937-e1944.
https://doi.org/10.1212/wnl.0000000000005606

Gryka, D., Pilch, W., Szarek, M., Szygula, Z., & Tota, L. (2014). The effect of sauna bathing on lipid profile in
young, physically active male subjects. International Journal of Occupational Medicine and Environmental Health,
27(4). https://doi.org/10.2478/s13382-014-0281-9

Janssen, C. W., Lowry, C. A., Mehl, M. R., et al. (2016). Whole-body hyperthermia for the treatment of major
depressive disorder. JAMA Psychiatry, 73(8), 789. https://doi.org/10.1001/jamapsychiatry.2016.1031

e-ISSN: 2544-9435 6



4(48) (2025): International Journal of Innovative Technologies in Social Science

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Laukkanen, T., Laukkanen, J. A., & Kunutsor, S. K. (2018). Sauna bathing and risk of psychotic disorders: A
prospective cohort study. Medical Principles and Practice, 27(6), 562—-569. https://doi.org/10.1159/000493392
Masuda, A., Nakazato, M., Kihara, T., Minagoe, S., & Tei, C. (2005). Repeated thermal therapy diminishes appetite
loss and subjective complaints in mildly depressed patients. Psychosomatic Medicine, 67(4), 643—647.
https://doi.org/10.1097/01.psy.0000171812.67767.8f

Laukkanen, J. A., & Laukkanen, T. (2017). Sauna bathing and systemic inflammation. Furopean Journal of
Epidemiology, 33(3), 351-353. https://doi.org/10.1007/s10654-017-0335-y

Kunutsor, S. K., Laukkanen, T., & Laukkanen, J. A. (2018). Longitudinal associations of sauna bathing with
inflammation and oxidative stress: The KIHD prospective cohort study. Annals of Medicine, 50(5), 437-442.
https://doi.org/10.1080/07853890.2018.1489143

Oosterveld, F. G. J., Rasker, J. J., Floors, M., et al. (2008). Infrared sauna in patients with rheumatoid arthritis and
ankylosing spondylitis. Clinical Rheumatology, 28(1), 29-34. https://doi.org/10.1007/s10067-008-0977-y

Szarek, M., Gryka, D., Pilch, W., & Tota, L. (2014). Wptyw zabiegdw w saunie finskiej na obraz biatlokrwinkowy
we krwi mlodych aktywnych fizycznie mezczyzn. Medycyna Ogolna i Nauki o Zdrowiu, 20(49)(1).
http://agro.icm.edu.pl/agro/element/bwmetal .element.agro-0df0f206-8fee-463b-8862-1606ee83e076

Ermnst, E., Pecho, E., Wirz, P., & Saradeth, T. (1990). Regular sauna bathing and the incidence of common colds.
Annals of Medicine, 22(4), 225-227. https://doi.org/10.3109/07853899009148930

Leppéluoto, J., Huttunen, P., Hirvonen, J., Vddnénen, A., Tuominen, M., & Vuori, J. (1986). Endocrine effects of
repeated sauna bathing. Acta Physiologica Scandinavica, 128(3), 467—470. https://doi.org/10.1111/j.1748-
1716.1986.tb08000.x

Huhtaniemi, I. T., & Laukkanen, J. A. (2020). Endocrine effects of sauna bath. Current Opinion in Endocrine and
Metabolic Research, 11, 15-20. https://doi.org/10.1016/j.coemr.2019.12.004

Hussain, J. N., Greaves, R. F., & Cohen, M. M. (2019). A hot topic for health: Results of the global sauna survey.
Complementary Therapies in Medicine, 44, 223-234. https://doi.org/10.1016/j.ctim.2019.03.012

Ullman, M., Ullman, A., Sommerland, H., Skottner, A., & Oldfors, A. (1990). Effects of growth hormone on muscle
regeneration and IGF-I concentration in old rats. Acta Physiologica Scandinavica, 140(4), 521-525.
https://doi.org/10.1111/j.1748-1716.1990.tb09029.x

Laatikainen, T., Salminen, K., Kohvakka, A., & Pettersson, J. (1988). Response of plasma endorphins, prolactin and
catecholamines in women to intense heat in a sauna. European Journal of Applied Physiology and Occupational
Physiology, 57(1), 98—102. https://doi.org/10.1007/bf00691246

Pilch, W., Szygula, Z., Torii, M., & Hackney, A. C. (2008). The influence of hyperthermia exposure in sauna on
thermal adaptation and select endocrine responses in women. Medicina Sportiva, 12(3), 103—-108.
https://doi.org/10.2478/v10036-008-0020-z

Hjollund, N. H. I, Bonde, J. P. E., Jensen, T. K., & Olsen, J. (2000). Diurnal scrotal skin temperature and semen
quality. International Journal of Andrology, 23(5), 309-318. https://doi.org/10.1046/j.1365-2605.2000.00245 .x
Singh, P., Cugati, G., Singh, M., & Singh, A. (2011). Hyperprolactinemia: An often missed cause of male infertility.
Journal of Human Reproductive Sciences, 4(2), 102. https://doi.org/10.4103/0974-1208.86094

Laukkanen, J. A., & Kunutsor, S. K. (2024). The multifaceted benefits of passive heat therapies for extending the
healthspan: A  comprehensive review with a focus on Finnish sauna. Temperature, 1-25.
https://doi.org/10.1080/23328940.2023.2300623

Kunutsor, S. K., Laukkanen, T., & Laukkanen, J. A. (2017). Sauna bathing reduces the risk of respiratory diseases:
A long-term prospective cohort study. European Journal of Epidemiology, 32(12), 1107-1111.
https://doi.org/10.1007/s10654-017-0311-6

Sutkowy, P., Wozniak, A., Boraczynski, T., Mila-Kierzenkowska, C., & Boraczynski, M. (2013). The effect of a
single Finnish sauna bath after acrobic exercise on the oxidative status in healthy men. Scandinavian Journal of
Clinical and Laboratory Investigation, 74(2), 89—94. https://doi.org/10.3109/00365513.2013.860616

Laukkanen, J. A., Laukkanen, T., Khan, H., Babar, M., & Kunutsor, S. K. (2018). Combined effect of sauna bathing
and cardiorespiratory fitness on the risk of sudden cardiac deaths in Caucasian men: A long-term prospective cohort
study. Progress in Cardiovascular Diseases, 60(6), 635—-641. https://doi.org/10.1016/j.pcad.2018.03.005
Kowatzki, D., Macholdt, C., Krull, K., et al. (2008). Effect of regular sauna on epidermal barrier function and stratum
corneum water-holding capacity in vivo in humans: A controlled study. Dermatology, 217(2), 173-180.
https://doi.org/10.1159/000137283

Engstrom, A., Higglund, H., Lee, E., Wennberg, M., Séderberg, S., & Andersson, M. (2024). Sauna bathing in
northern Sweden: Results from the MONICA study 2022. International Journal of Circumpolar Health, 83(1).
https://doi.org/10.1080/22423982.2024.2419698

Liao, W. C. (2002). Effects of passive body heating on body temperature and sleep regulation in the elderly: A
systematic review. International Journal of Nursing Studies, 39(8), 803—810. https://doi.org/10.1016/s0020-
7489(02)00023-8

e-ISSN: 2544-9435 7



4(48) (2025): International Journal of Innovative Technologies in Social Science

36. Byrd, B. R., Ramos, J. S., Drummond, C., Specht, J. W., Valenciana, A. K., & Dalleck, L. C. (2020). Post-exercise
passive heating strategies improve VO: max, running economy, and lactate threshold. Medicine & Science in Sports
& Exercise, 52(7S), 971-972. https://doi.org/10.1249/01.mss.0000686132.80006.6f

37. Kukkonen-Harjula, K., & Kauppinen, K. (2006). Health effects and risks of sauna bathing. International Journal of
Circumpolar Health, 65(3), 195-205. https://doi.org/10.3402/ijch.v65i3.18102

e-ISSN: 2544-9435 8



