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ABSTRACT
Introduction
Winter swimming has a long tradition that dates back to ancient times. In recent years, there 
has been an increase in interest in this activity in Poland and European countries.

Aim
The aim of this review is to present the positive and negative aspects of bathing and swim-
ming in cold water.

Materials and methods
Our research involved freely accessible databases: PubMed, Google Scholar, ScienceDirect, 
using keywords such as: winter swimming, cold water bathing, hypothermia.

Results
The effect of increasing human immunity as a result of winter swimming is possible. Swim-
ming has a slight influence on the fluctuations of hormone levels. The effect of cold water 
swimming on the circulatory system may be positive or negative, depending on the level of 
adaptation of the practitioner.

Conclusions
Regular cold water swimming by adapted individuals may have potential health benefits. 
There are health risks associated with such baths for unadapted people. The impact of cold 
water bathing and winter swimming should be further investigated.
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STRESZCZENIE
Wstęp
Morsowanie to coraz bardziej popularny sposób na spędzanie wolnego czasu. Polega ono na 
kąpieli w jeziorze, rzece, morzu czy basenie, głównie w czasie okresu zimowego w zimniejszych 
i polarnych regionach.

Cel
Celem pracy przeglądowej jest zaprezentowanie pozytywnego i negatywnego wpływu morso-
wania i pływania w zimnej wodzie na funkcjonowanie szeregu układów i narządów.

Materiał i metody
Do naszych badań wykorzystaliśmy ogólnodostępne bazy danych: PubMed, Google Scholar, 
ScienceDirect, wykorzystując takie słowa kluczowe jak: winter swimming, cold water bathing, 
hypothermia.

Wyniki
Efekt zwiększenia odporności człowieka w wyniku morsowania jest możliwy. Morsowanie 
wpływa nieznacznie na wahanie poziomu hormonów. Wpływ pływania zimą na układ krąże-
nia może być pozytywny lub negatywny, w zależności od stopnia przystosowania ćwiczącego.

Wnioski
Regularne pływanie w zimnej wodzie przez osoby przystosowane może przynosić potencjalne 
korzyści zdrowotne. U osób nieprzystosowanych istnieje ryzyko zdrowotne związane z takimi 
kąpielami. Wpływ morsowania i pływania w zimnej wodzie powinien być dalej zbadany.

Słowa kluczowe: pływanie w zimnej wodzie, morsowanie, hipotermia

Introduction
Winter swimming and bathing are increasingly 
popular ways of spending free time. It involves 
swimming in a lake, river, sea or swimming 
pool, mainly during winter, in colder and polar 
regions. As a result, the entire body is exposed 
to the stressful effects of cold water, usually 
below 5°C (Lubkowska et al., 2013) (Knechtle 
et al., 2020). Initially popular mainly in Scan-
dinavian countries, it now arouses interest 
among people all over the world (Knechtle 
et al., 2020). Since 2020, we have noticed an 
increase in interest in this form of spending 
time (Kaniewska 2021). Popular opinion holds 
that this type of activity has a positive impact 
on the functioning of the body. Many scientific 
studies also suggest that swimming in cold 
water brings health benefits (Gibas-Dorna et al., 

2016), positively influencing, among others: on 
glucose and insulin metabolism, the immune 
system (Janský et al., 1996), the hematopoietic 
system (Checinska-Maciejewska 2019) and the 
cardiovascular system (Manolis et al., 2019).

Aim
The review aims to gather available data and 
summarize it to show the researched effects of 
cold water swimming and bathing on specific 
aspects of human health.

Material and methods
Our research involved freely accessible data-
bases: PubMed, Google Scholar, ScienceDirect, 
using keywords such as: winter swimming, 
cold water bathing, hypothermia.
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Results
Historical outline
The beginnings of the use of cold baths in 
medicine date back to around 2500 BC, when 
the inhabitants of ancient Egypt immersed 
their bodies in cool water for health purposes. 
Over time, for ancient peoples, bathing took 
on the form of an important spiritual rite, 
as well as one of the elements of social life, 
which contributed to the construction of 
widely accessible public baths by the citizens 
of ancient Rome (Wesołowski et al., 2013). In 
377 BC, Hippocrates described the effects 
of cold and the indications and contrain-
dications for its use, according to which he 
recommended the use of low temperatures 
to reduce swelling, bleeding and pain (Tipton 
et al., 2017). Methods of treating patients 
using low temperatures were used by Józef 
Strus, physician to King Sigismund Augustus. 
In 1578, doctor Wojciech Oczko published 
bathing regulations as well as indications 
and contraindications for their use in the 
treatise “Cieplice” (Wesołowski et al., 2013). 
In 1808, the first seaside swimming pool 
was created in Poland in Brzeźno, which was 
open in the winter season. Nowadays cold 
baths have become more and more popular 
every year, which resulted in the creation 
of clubs bringing together enthusiasts of 
this form of group activity, practiced from 
autumn to spring. The oldest of them – the 
Gdańsk Walrus Club – was established in 
1975, and since then over 100 clubs have 
been established throughout the country 
(Kaniewska et al., 2021). The Polish name 

“morsowanie” as a term for short-term, cold 
baths in water in the open air comes from 
walruses, animals inhabiting the icy waters 
of the Arctic. In Russia, as in Poland, winter 
bathing enthusiasts are called walruses, in 
Finland seals, and in the United States polar 
bears (O morsach i morsowaniu. Obcy język 
polski 2020). The rapid increase in the popu-
larity of winter swimming in Poland in recent 
years contributed to breaking the Guinness 
record for the largest number of people taking 
part in winter swimming at the same time 

1.799 participants during the International 
Walrus Rally in Mielno in 2015 (Wesołowski 
et al., 2013).

Impact on hematological and biochemical 
parameters of blood serum
Cold water swimming has a significant impact 
on the values of selected hematological param-
eters. The authors of one article noted that 
seven months of regular cold water swimming 
during the winter season results in increased 
serum EPO concentrations (Checinska-Macie-
jewska et al., 2019) due to adaptive changes 
in response to transient hypoxia in the body, 
induced by reduced blood flow through the 
skin and kidneys, which is maintained a few 
minutes after immersion (Buemi et al., 2010). 
Women are more susceptible to changes 
in serum EPO concentration (Checinska-
Maciejewska et al., 2019) due to the fact that 
the female body cools down more quickly 
(Gleyzer et al., 2005). The previously described 
increase in EPO concentration due to cold 
stimulation leads to the stimulation of the 
hematopoiesis process. In people practicing 
cold-water swimming for half a year, blood 
counts showed increased concentrations of 
hemoglobin, hematocrit, erythrocytes, MCHC, 
MCV, MCH and decreased levels of platelets 
(Teległów et al., 2015), with significant changes 
in platelet concentrations occurring mainly 
in women (Checinska-Maciejewska et al., 
2019). The described changes are also inten-
sified by reduced plasma volume resulting 
from increased diuresis (Stocks et al., 2004) 
and fluid shift due to increased sympathetic 
activity of the nervous system in the body’s 
response to cold (Lubkowska et al., 2013).

Subsequent authors noticed that regular 
exposure of the body to low temperatures in 

“walruses” also affects the immune system 
(Missau et al., 2018), which is reflected in 
a decrease in WBC values and the levels of 
IgG, IgA and IgM immunoglobulins (Lub-
kowska et al., 2013).

A case study by authors from Krakow 
showed that winter swimming may have an 
impact on laboratory results in the kidney 
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and liver profile, where after one 53-year-
old swimmer left the water, a slight increase 
in AST, LDH and slight fluctuations in the 
level of electrolytes in the blood serum were 
observed – a decrease in the concentration 
of sodium cations and chloride anions and 
reduced urea concentration, suggesting that 
winter swimming may indicate the presence 
of other health problems of the swimmer 
(Ptaszek et al., 2019).

Cold baths may also have a beneficial effect 
on cardiovascular risk – they cause a decrease 
in TG levels, homocysteine concentrations, 
and a lower Apo-B/ApoA-I ratio during the 
swimming season. The authors note, however, 
that the beneficial effect of cold bathing on 
cardiovascular risk factors may be gender-
dependent; further research is therefore 
needed to draw accurate conclusions (Checin-
ska-Maciejewska et al., 2017).

Impact on the body’s immunity and oxida-
tive stress
If swimming in cold water has a positive effect 
on the functioning of the immune system, 
there should be noticeable changes in immune 
markers and health should improve during 
the swimming period. People bathing in cold 
waters reported fewer and less severe upper 
respiratory tract infections (URTI) compared 
to pool swimmers (Esperland et al., 2022). This 
effect has not been precisely measured (Collier 
et al., 2021). One study (Lombardi et al., 2011) 
on a group of fifteen who attempted to swim 
150 m in water at a temperature of 6 degrees 
Celsius may indicate a potential cause of such 
a phenomenon – the number of red blood 
cells, white blood cells and platelets increased 
significantly compared to the state before 
swimming. There was also a strong increase 
in the total number of neutrophils, lympho-
cytes and monocytes. Another study of ten 
people tried to measure the effect of winter 
swimming (three times a week for six weeks) 
on some components of the immune system 
and showed a small but significant increase 
in the proportion of monocytes and lympho-
cytes and increased TNF-α concentrations. An 

increase in plasma concentrations of some 
acute phase proteins, such as haptoglobin 
and hemopexin, was also observed. After 6 
weeks of repeated immersions, an increase in 
the concentration of IL-6 in plasma and the 
total number of T lymphocytes (CD3), T helper 
lymphocytes (CD4), suppressor T lympho-
cytes (CD8), activated T and B lymphocytes 
(HLA-DR) was observed, and a decrease in the 
concentration was observed. alpha 1-antit-
rypsin in plasma. However, the researchers 
pointed out that the clinical significance of 
these observations remains to be clarified 
(Janský et al., 1996).

Several studies have also tried to detect 
the effect of winter swimming on oxidative 
stress mechanisms (Lubkowska et al., 2013) 
(Siems et al., 1999) (Lubkowska et al., 2019). 
Studies on rats immersed daily in water at 
a temperature of 5 degrees Celsius for several 
weeks have shown that females are better 
able to adapt to cold temperatures than males, 
as shown by an increase in the activity of 
erythrocyte superoxide dismutase (SOD) 
and the concentration of glutathione (GSH) 
in order to restoring the body’s pro-oxidant 
balance (Lubkowska et al., 2019). The study 
of 36 venous blood samples from people 
exposed to cold water baths compared to 
40 people who had never practiced winter 
swimming suggests similar effects also in 
humans (Siems et al., 1999).

Impact on hormonal balance
The reaction of the hormonal axes, when 
bathing at low temperatures, also seems 
interesting (Briganti et al., 2023). One study 
examined the effect of long-term exposure 
to low temperatures on the concentration of 
adrenocorticotropic hormone (ACTH), cortisol, 
adrenaline and norepinephrine (Leppäluoto 
et al., 2008) in the blood. The results showed 
that exposure to low temperatures did not 
suddenly disturb the functioning of the 
pituitary-hypothalamic axis – only a slight 
decrease in ACTH levels was noted, which 
may have resulted from the body’s habitua-
tion. Plasma adrenaline levels also remained 
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unchanged relative to the control group. 
However, researchers found an increase in 
norepinephrine concentration each time 
after exposure to low temperature.

In another study (Smolander et al., 2009), the 
researchers decided to check how cool baths 
affect the concentration of prolactin, thyroid 
hormones, thyroid-stimulating hormones 
and growth hormone (GH) in a group of six 
healthy women. During the 12-week study, 
only slight fluctuations in thyroid-stimulating 
hormones were observed, but they did not 
exceed normal values for a healthy popula-
tion. No changes in plasma concentrations 
of other tested hormones were observed. On 
this basis, the researchers concluded that 
regular winter swimming does not cause any 
changes in the levels of the tested hormones 
in the blood of healthy women.

In turn, in another study on a group of 15 
middle-aged people staying in cold water for 15 
minutes regularly for 6 months, an increase in 
the level of parathyroid hormone (PTH), thyro-
tropin (thyroid-stimulating hormone – TSH) 
and a decrease in triiodothyronine (T3) and 
thyroxine (T4). The increase in PTH concentra-
tion also correlated with a decrease in systemic 
calcium concentration and an increase in 
phosphorus levels (Kovaničová et al., 2020).

Cold water swimming may have a positive 
effect on insulin metabolism. The effect seems 
to be sex-specific (Gibas-Dorna et al., 2016) 
(Gibas-Dorna et al., 2016). For female and 
swimmers with lower body fat percentage, 
there was an increased insulin sensitivity 
as well as a reduction in insulin secretion 
and resistance in a six month field study 
(Kaniewska et al., 2021).

There is a study of thermogenic brown 
adipose tissue (BAT) (Søberg et al., 2021) (in 
experienced winter-swimming men perform-
ing brief dips in cold water with hot sauna 
sessions 2–3 times per week. The data suggests 
a lower thermal comfort state in the winter 
swimmers compared with controls. In response 
to cold, there was observed greater increases 
in cold-induced thermogenesis and supra-
clavicular skin temperature in the winter 

swimmers, suggesting both heat and cold 
acclimation in winter swimmers, and show-
case winter swimming as a potential strategy 
for increasing energy expenditure.

Effects on the circulatory system
One of the main indicators of the condition 
of the cardiovascular system is blood pres-
sure (BP). When it is too high, it is one of the 
most important factors increasing the risk 
of developing cardiovascular diseases. For 
these reasons, BP is a frequent target for 
research on the impact of winter swimming 
on the human body. One study conducted on 
a group of long-distance swimmers showed 
a significant decrease in diastolic blood pres-
sure (DBP) after a few days of practicing 
this form of activity (Huttunen et al., 2000). 
Another study conducted on seasonal winter 
swimmers showed that DBP increased slightly 
during bathing, but returned to normal four 
minutes after surfacing (Zenner et al., 1980).

The ratio of lipoprotein B to lipoprotein 
A is reflected in the level of LDL and HDL. 
However, in a comparative study on a group 
of ten adapted winter swimmers and sixteen 
unadapted swimmers, although a reduced 
ratio of lipoprotein B to lipoprotein A was 
observed in the first of these groups, no 
statistically significant changes were noted 
in the values of other lipoprotein parameters 
(Kralova Lesna et al., 2015).

Another important parameter are troponins, 
the level of which was significantly increased 
in swimmers covering distances from 500 to 
1000 meters in winter competitions. The peak 
value of high-sensitivity troponins (hsTnI) 
occurred within 2 hours after the end of 
exercise. The concentration of the N-terminal 
fragment of brain natriuretic peptide type B 
(NT-proBNP) was also measured as a marker 
of heart failure. However, no statistically 
significant changes or connections between 
hsTnI and NT-proBNP levels were demon-
strated (Broz et al., 2017).

There have also been studies examining 
the impact of cold baths on the occurrence 
of arrhythmia. At the moment of immersion, 
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an “autonomous conflict” develops. Both the 
sympathetic and parasympathetic nervous 
systems are then activated. This results in 
the simultaneous induction of tachycar-
dia or bradycardia. Therefore, the risk of 
arrhythmia increases and, in people with 
additional burden, it may even result in death. 
(Kovaničová et al., 2020) (Shattock et al., 2012)
(Ishikawa et al., 1992) (Wolf et al., 1965).

Conclusions
Regular bathing in cold water may increase the 
concentration of erythropoietin and stimulate 
the hematopoiesis process, which is reflected 
in blood morphology parameters, mainly in 
women. Moreover, tests of other biochemical 
parameters in blood serum showed a slight 
anti-inflammatory effect and a beneficial 
effect on cardiovascular risk.

Tests of the levels of hormones: prolactin, 
cortisol, adrenaline, noradrenaline, triiodo-
thyronine, thyroxine, under the influence of 
12 weeks of observations, did not show any 
significant fluctuations. The researchers only 
observed increased levels of plasma norepi-
nephrine concentration after exposure to 
low temperatures.

Cold water swimming may affect the num‑ 
ber of white and red blood cells, but its direct 
impact on the increase in immunity and 
oxidative stress is a controversial issue that 
should be subjected to further research.

Bathing in cold water may also be important 
for the circulatory system. Practicing winter 
swimming by experienced people may cause 
positive changes, such as lowering blood 
pressure or lowering the ratio of lipoprotein 
B to lipoprotein A. In turn, the level of hsTnI 
may increase, as well as the risk of develop-
ing arrhythmia.

Summarizing the collected literature, it can 
be concluded that winter swimming may have 
many health benefits, but further research 
is necessary, especially on numerous groups, 
to clearly assess the impact of this activity 
on the human body.
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