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ABSTRACT

Depression is a debilitating mood disorder that is among the top causes of disability
worldwide. It can be characterized by a set of somatic, emotional, and behavioral symp-
toms, one of which is a high risk of suicide. This work presents a hypothesis that depres-
sion may be caused by the convergence of two factors: (A) A lifestyle that lacks certain
physiological stressors that have been experienced by primates through millions of years
of evolution, such as brief changes in body temperature (e.g. cold swim), and this lack of
“thermal exercise” may cause inadequate functioning of the brain. (B) Genetic makeup
that predisposes an individual to be affected by the above condition more seriously than
other people.

To test the hypothesis, an approach to treating depression is proposed that consists of
adapted cold showers (20 degrees Celsius, 2-3 minutes, preceded by a 5-minute gradual
adaptation to make the procedure less shocking) performed once or twice daily. The pro-
posed duration of treatment is several weeks to several months.

The following evidence appears to support the hypothesis: Exposure to cold is known
to activate the sympathetic nervous system and increase the blood level of beta-endorphin
and noradrenaline and to increase synaptic release of noradrenaline in the brain as well.
Additionally, due to the high density of cold receptors in the skin, a cold shower is ex-
pected to send an overwhelming amount of electrical impulses from peripheral nerve end-
ings to the brain, which could result in an anti-depressive effect. Practical testing by a sta-
tistically insignificant number of people, who did not have sufficient symptoms to be di-
agnosed with depression, showed that the cold hydrotherapy can relieve depressive symp-

toms rather effectively. The therapy was also found to have a significant analgesic effect



and it does not appear to have noticeable side effects or cause dependence. In conclusion,

wider and more rigorous studies would be needed to test the validity of the hypothesis.

INTRODUCTION

Depression is a common term for a group of depressive mood disorders, which includes
major depressive disorder (the most severe form of depression), dysthymia, and bipolar
depression among others [1]. It is estimated that depression is one of the leading causes
of disability worldwide [2] and approximately 10% of the adult population suffer from a
depressive illness in the United States [3]. Symptoms of depression affect body, mood
and behavior and may include some or most of the following: persistent sad or empty
mood; feelings of guilt, hopelessness, or helplessness; loss of interest in activities that
were previously enjoyed; fatigue or being "slowed down"; thoughts or attempts of suicide

(Table 1).



Table 1. Symptoms of depression [3].

e Persistent sad, anxious, or "empty" mood

e Feelings of hopelessness, pessimism

e Feelings of guilt, worthlessness, helplessness

e Loss of interest or pleasure in hobbies and activi-
ties that were once enjoyed, including sex

e Decreased energy, fatigue, being "slowed down"

¢ Difficulty concentrating, remembering, making de-
cisions

e Insomnia, early-morning awakening, or oversleep-
ing

e Appetite and/or weight loss or overeating and
weight gain

e Thoughts of death or suicide; suicide attempts

e Restlessness, irritability

e Persistent physical symptoms that do not respond
to treatment, such as headaches, digestive disor-

ders, and chronic pain




The combination, severity and duration of symptoms vary among different depressive
disorders and can vary within a given disorder as well [1]. Depression is considered to be
a disorder of the brain and people suffering from depression cannot will their way out of
this negative state or simply “pull themselves together” [3]. Depression affects productiv-
ity, school performance, relationships of the patient with other people and is among the
top causes of suicide [1].

Many researchers in the field admit that our current understanding of etiology of de-
pression is rudimentary [1, 2]. No single gene has been shown to cause depression so far,
although the existence of families with an extended history of depression suggests that a
gene or a group of genes may be involved [1, 2, 4]. On the other hand, many cases of de-
pression cannot be traced to a family history of the illness [1, 2]. The fact that depressive
disorders are usually not congenital, but rather develop at some point in adolescence or
much later, suggests that environmental and biomedical factors may play a role, and, in-
deed, some risk factors associated with occurrence of depressive symptoms have been re-
ported (this association may not always be causal): cigarette smoking [5], medical causes
such as a somatic illness (e.g. diabetes, cancer, endocrinopathies, anemia) [6] or use of
certain medications (e.g. isotretinoin) [7], vitamin deficiencies (e.g. folic acid) [6], and
stressful life events [8]. In most cases of diagnosed depressive disorders however, no
clear causal factor can be identified [2, 8] and this work is an attempt to explore con-
tributing factors of depression that, to my knowledge, have not been considered in the
field to date.

One such contributing factor could be a lifestyle that lacks most of the physiological

stressors that have been present throughout evolution of mammals and primates. These



stressors include frequent acute physical activity as well as frequent (temporary) changes
in body temperature, for example, occasional forced swimming in cold water or hunting
in very hot weather. A number of studies have shown beneficial effects of small amounts
of otherwise stressful or harmful treatments on the lifespan of animals, for example: hy-
pergravity, small amounts of toxic substances, heat shock and cold shock among others
[9]. Closer to psychiatry, moderate amounts of electric shock have long been used to treat
drug-resistant forms of depression (a procedure called electroconvulsive therapy or ECT
[10]). This work examines hypothetical benefits of a stressor that may be related to ECT
in its mechanism, but not necessarily in its effects, namely, brief whole-body exposure to
cold water (cold shower). Since the density of cold receptors in the skin is thought to be 3
to 10 times higher than that of warm receptors [11, 12], simultaneous firing of all cuta-
neous cold receptors could be quite overwhelming and shocking for the brain, which may
result in a positive therapeutic effect. In addition, exposure to cold has been shown: (i) to
activate the sympathetic nervous system [13]; (ii) to increase the blood level as well as
cerebral synaptic release of noradrenaline [14, 15], one of the key excitatory neurotrans-
mitters in the brain [16]; and (iii) to increase production of beta-endorphin [17], which is

known to produce the sense of well-being [18, 19].

THE HYPOTHESIS
In view of the above, the hypothesis is that some depressive disorders may be caused by
the convergence of two factors:
(A) A lifestyle that lacks sufficient physiological stressors, such as brief changes in body

temperature, resulting in inadequate functioning of the central nervous system.



(B) Genetic makeup that predisposes an individual to be affected by the above condition

more severely than other people.

EVALUATION OF THE HYPOTHESIS
To test the hypothesis, an approach to treating depression is proposed that consists of
adapted cold showers performed once or twice daily. A volunteer study among patients
diagnosed with a depressive illness would be needed with a significant number of volun-
teers (30 to 100) plus a control group of patients who undergo a different kind of therapy.
The effectiveness of cold hydrotherapy would be assessed by comparing the symptoms of
the experimental group with symptoms of the control group after one week, after 3 weeks
and after 3 months. Below is the rationale for choosing cold showers to test the hypothe-

sis as well as some application notes.

Rationale for adapted cold showers

The phenomenon of hormesis, whereby small amounts of a harmful agent can be benefi-
cial for health and lifespan of animals, has been well documented [9]. The mechanism is
not known precisely, but it is believed that triggering of one recovery mechanism also
improves the functioning of other repair/recovery systems in a multicellular organism
[20]. Moderate stressing agents other than the cold shower could theoretically also be
used, for example: hypoxic stress (holding one’s breath), oxidative stress (hyperventila-
tion exercise), tickling sessions, and heat shock (sauna) among others, but they haven’t
been tested extensively by the author. The cold shower was chosen as a physiological

stressor that might be beneficial in depression because:



1))

2)

3)

It is expected to deliver a large-scale stimulus to the brain that may resemble elec-
troconvulsive therapy (ECT), but without causing a seizure and side-effects such
as memory loss. The density of cold receptors in the skin is thought to be 3 to 10
times higher than that of warm receptors [11, 12], and cold water also causes sub-
stantial vasoconstriction [21, 22] that could also activate pressure receptors [23].
In addition, thermal conductance of water is approximately 30 times greater than
that of air [22]. For these reasons, whole-body exposure to cold water is expected
to send a tremendous amount of electrical impulses from peripheral nerve endings
to the brain (via sensory cortex [24]). Because this procedure may be too shocking
a gradual adaptation period may be necessary.

Whole-body exposure to cold water was shown to increase the blood level of no-
radrenaline (norepinephrine) up to 4-fold in humans [14] and chronic exposure to
cold was shown to enhance synaptic release of noradrenaline in locus ceruleus
[15, 25] and hippocampus [26] in rats. Locus ceruleus is at the center of cerebral
noradrenergic pathways [27, 28] and noradrenaline is one of the key excitatory
neurotransmitters in the brain (along with serotonin) that is the target of many an-
tidepressant drugs (the drugs are designed to increase the concentration of nora-
drenaline in brain synapses [16]). Noradrenaline can also penetrate the blood-
brain barrier and can increase cerebral blood flow [29].

Local and whole-body exposure to cold has been shown to induce production of
beta-endorphin [17, 30, 31] (up to 4-fold in blood [17]). This neurotransmitter is
responsible for producing the sense of well-being and suppression of pain through

opioid receptors [18, 19].



4)

5)

6)

7)

Whole-body exposure to cold has been shown to activate the sympathetic nervous
system [13, 14], which is responsible for “priming” the body for action, for exam-
ple during awakening [32, 33].

A cold shower is a physiological stress that may have a hormetic effect by forcing
the body to recover normal core temperature after the cooling, which could have
indirect beneficial effects on all systems and organs including the central nervous
system [20].

Occasional transient changes in body temperature most likely have been present
throughout most of evolution of mammals and primates due to a number of fac-
tors: absence of a heated or air-conditioned shelter, absence of clothes (somewhat
compensated by body hair in primates and fur in other mammals), a mostly out-
door lifestyle and widely varying ambient temperature (intraday and seasonal);
and a fairly frequent swimming or immersion in water of uncomfortable tempera-
ture in order to find food or escape predators. Even though humans are
homeotherms (their body can maintain a constant core temperature of approxi-
mately 36.6°C) actual utilization of this sophisticated regulatory system controlled
mostly by hypothalamus [34] is very low in modern life. Rapid disappearance of
thermal stress from the lifestyle of humans in the last several thousand years com-
pared to its presence in primates for millions of years before that could have some
negative effects on human health because the thermoregulatory system (and the
brain) does not get enough exercise.

Brief whole-body exposure to cold water (15-23°C) appears to be safe, and was

not shown to have any significant side-effects either short-term or long-term [35,



36]; for example, the effect on core body temperature of healthy people is so neg-

ligible that hypothermia is hardly a concern [37, 38].

With respect to point #1, some discussion of ECT and other existing treatments of de-
pression would be warranted. ECT is an old and effective therapy for drug-resistant de-
pressive disorders [10]. Although the precise mechanism of its beneficial effect is still not
entirely clear and is a matter of controversy [39], generally a dose of electricity is deliv-
ered to the brain that induces a large-scale generation of action potentials by brain neu-
rons and causes a seizure for at least 15 seconds [39]. Therapeutic effects of ECT are not
instantaneous and usually appear within one or two weeks of treatment [40]. Because
ECT can cause such side effects as memory loss and cognitive impairment (a drop in in-
telligence quotient) [40], finding new methods of stimulating the brain would be benefi-
cial. There are newer treatment strategies with electric devices such as transcranial mag-
netic stimulation, vagus nerve stimulation, deep-brain stimulation, and cranial elec-
trotherapy stimulation, some of which have shown promise in clinical trials and have
been approved by the FDA (Food and Drug Administration) for treatment of depressive
and other disorders. There are also relatively newer classes of pharmacological agents
such as selective serotonin reuptake inhibitors (SSRIs) which can cause remission of de-
pressive symptoms in the majority of patients and have been approved by the FDA some
years ago.

Although the existing therapies are effective, they appear to largely deal with sympto-
matic treatment and do not seem to adequately address the question of etiology of depres-

sion. For instance, it has been established that depressed mood can be caused by a dimin-



ished concentration of a neurotransmitter called serotonin in brain synapses [41], but little
attention seems to be devoted to what may have caused this imbalance. If depression was
not congenital, then it is possible that some environmental or lifestyle factors caused the
neurochemical imbalance to develop at some point in a patient’s life. Sometimes a causal
factor or factors can be identified and if corrected, the symptoms would be expected to go
away as well, as is the case with stressful life situations, certain somatic medical condi-
tions and medications, substance abuse or vitamin deficiencies (in these cases diagnosis
of depression is usually not made despite the presence of symptoms) [1, 8]. On the other
hand, if the cause of depression cannot be easily determined and a hidden causative factor
stays with the patient for the rest of his or her life, then focusing all efforts on treatment
of depressive symptoms and not searching for the primary cause of the problem can leave
the patient with a sad prospect of lifetime dependence on a costly treatment and possibly
lifetime side effects, as well as a painful realization that he or she is probably an abnor-
mal individual, who needs treatment unlike “normal people.” While treatment of symp-
toms without knowing the cause is often the only available option and is better than not
treating symptoms and not knowing the cause, this paper attempts to draw more attention
to the search for possible lifestyle or environmental causes of depression.

As mentioned above, it is hypothesized that one of the contributing factors of depres-
sion could be the lack of thermal stress, which has been present through millions of years
of evolution, and the proposed cold shower procedure is supposed to deliver this kind of
stress. Just as the lack of physical exercise is widely recognized as a risk factor for many
somatic illnesses, this work offers a hypothesis that the lack of “thermal exercise” could

be a contributing factor of depression.



Application of adapted cold showers

Personal experience shows that a sudden cold shower is indeed very stressful and quite
uncomfortable during the first few seconds and, therefore, the proposed procedure would
include a 5- to 7-minute adaptation period to make it less shocking. The proposed adapta-

tion method is gradual expansion of the area of contact with cold water from the feet up.

The temperature of the water would be 20°C and the whole-body shower can last 2 to 3
minutes, the whole procedure being performed once or twice a day (morning and after-
noon). A cold bath is an option as well but it takes more time to prepare, control of the
temperature is problematic, and submerging the head is not very convenient. 20°C was

chosen empirically, because it appears to be sufficiently cold for the skin, yet comfort-

able. In the experience of the author, temperatures of water approaching 10°C and lower

can cause a notable sensation of pain in the skin and muscles.

EMPIRICAL DATA
The proposed method of cold hydrotherapy appears to be effective at alleviating depres-
sive symptoms in approximately 2 years of experience of the author and two people that
he knows (longer experience for them). This is a statistically insignificant sample given
that there was no questionnaires, no systematic records, no consistent methodology, and
this was not a volunteer study per se because those people were using cold hydrotherapy
for their own reasons and were kind enough to share their observations with the author on

the condition of anonymity. None of the “observed” people was diagnosed with depres-



sion, but they did experience some symptoms listed in Table 1 on at least one occasion.

All statements in this section are based on these limited unpublished data.

Effects of adapted cold showers

In the experience of the author, a cold shower with an adaptation period is still shocking

enough to produce beneficial effects on mood. The most notable effects of a cold shower

are (a) it is energizing (invigorating), (b) it produces a sense of optimism and well-being,

and (c) it alleviates fever and physical pain if they are present. Therapeutic effects of a

cold shower appear to be instantaneous and lasting from hours to days. A sudden cold

shower also has beneficial effects but it is difficult to perform on a regular basis. There
are two possible negative effects of the cold shower:

(1) If it is taken after 7 p.m. it can cause insomnia, or, to be more precise, it can disrupt a
sleep schedule. If necessary, a cool shower can be used instead in the evening (30°C,
also with gradual adaptation, 2-3 minutes). The cool shower with an adaptation pe-
riod, in the author’s experience, does not have the energizing effect of the cold
shower, but it does improve mood and promote relaxation, so it could be beneficial at
night.

(2) Excessive use of cold showers (e.g. twice a day for many months) can result in symp-
toms of hypomania. In this case, the frequency of cold showers should be reduced to

1-2 times per week.

The duration of treatment with cold hydrotherapy can be several weeks to several months

and the expected long term results are: (d) increased capacity for work; (e) increased



speed of psychomotor processes without increased agitation; and (f) an enjoyable neutral
or slightly positive emotional state as opposed to an overly positive state (mania) or nega-
tive one (depression). Table 2 summarizes the expected effects of cold hydrotherapy on
major symptoms of depressive disorders [8] based on personal experiences and observa-
tions of the author (N.A.S. has about 2 years of experience with almost daily cold show -
ers, plus the observations reported by others, who used them regularly or occasionally,

that go back approximately 19 years).



Table 2. Expected effects of daily cold showers on symptoms of depressive disorders.

Legend: “+” means an expected positive therapeutic effect; “+ —” means a limited or no expected effect;

w

means no expected effect.

Symptoms

Effect of adapted

cold showers

(1) Depressed mood nearly every day

(2) Decreased interest/pleasure in almost all activities nearly ev-
ery day

(3.2) Noticeable weight loss without dieting, or

(3.b) weight gain (an increase of 5% of body weight or more within
a month), or

(3.c) decrease in appetite or

(3.d) increase in appetite

(nearly every day for c and d )

(4.a2) Insomnia nearly every day or

(4.b) hypersomnia nearly every day

(5.2) Psychomotor agitation nearly every day or

(5.b) psychomotor retardation nearly every day




(6.2) Pain symptoms nearly every day or +

(6.b) Loss of energy nearly every day +

(7.a) Feeling of worthlessness or + —
(7.b) Inappropriate or excessive guilt (could be delusional) _

(nearly every day for a and b)

(8.a2) Decreased ability to think or v
(8.b) to concentrate* + -
(8.c) or indecisiveness +

(nearly every day for a, b, and ¢)

(9) Recurrent thoughts about suicide without a +

plan, or a suicide attempt (or a plan)

*The ability to concentrate on reading and writing is not expected to be improved significantly, while the

ability to concentrate on easier tasks, such as listening to a lecture or watching a movie may be improved.



In summary, based on the limited evidence, cold hydrotherapy appears to cover many of
the symptoms that are used for diagnosis of depressive disorders; however, the method
may not be effective for some symptoms, such as “markedly diminished interest in previ-
ously enjoyed activities”, “weight gain and an increase in appetite,” and “diminished abil-
ity to concentrate” (in relation to reading and writing). This suggests that some other fac-
tors play a role and a healthy diet according to the latest nutritional science [42] and suffi-

cient exercise could potentially fill these gaps, which could be a subject of future re-

search.

CONSEQUENCES OF THE HYPOTHESIS AND DISCUSSION

As mentioned above, rigorous, statistically significant volunteer studies would be needed
to test the validity of the present hypothesis. If the therapy is proven to be effective and
safe, it could become a viable treatment option for some depressive disorders, especially
for childhood and adolescent depressive disorders where therapeutic options are rather
limited [1]. Psychological counseling and/or cognitive behavioral therapy most likely
would be beneficial in combination with the proposed method. It can be speculated that,
with respect to treatment of manic episodes of bipolar depression, cold showers may not
be beneficial because they appear work in the direction of more activity and more opti-
mism; the author has no empirical data in this regard.

It is worth mentioning that cold hydrotherapy has not been reported to cause depen-
dence or noticeable side effects [35, 36]. A legitimate question would be the potential for

developing respiratory problems due to daily exposure to cold water (there is a popular



belief that exposure to cold can cause a cold or the flu). Long-term use of cold hydrother-
apy does not appear to increase either the frequency or severity of respiratory infections
([35, 36] and N.A. Shevchuk, unpublished data), but more studies would be needed to
prove that this is the case. Negative effects of prolonged hypothermia have been well
documented [22, 43], but brief cold showers and even cold baths of up to 1 hour long do
not appear to cause a sustained decrease in core temperature sufficient to cause the
known negative effects in healthy people and animals [35, 36, 38] due to remarkable effi-
ciency of the thermoregulatory system [37]. In the elderly or people who are prone to hy-
pothermia due to a metabolic disorder, a warm shower or other warming techniques may
be necessary after a cold shower [22]. Additionally, abrupt discontinuation of daily cold
showers does not appear to cause symptoms of withdrawal (the author had at one point
stopped taking them for 6 weeks after about 1.5 years of almost daily procedures, without
noticeable problems), although the capacity for work may return to an average level from
an above average level. For prophylaxis, a cold shower once a week possibly would be
sufficient. The most important factor in preventing recurrence of depressive symptoms is
probably a healthy lifestyle with sufficient physical activity and a healthy diet [42]. In
conclusion, the proposed treatment of depression appears to be promising, but will need

rigorous testing to prove its effectiveness.
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Here is a Google Scholar link to books and studies that cite the study about adapted cold showers
and depression:

https://scholar.google.com/scholar?
cites=8845307420264991446&as_sdt=2005&sciodt=0,5&hl=en

The author’s free ebook “How to Become Smarter” (2010) written under a pen name; it describes
possible adverse effects of adapted cold showers in great detail (Chapter Two), after many years
of testing: http://shevchuk-editing.com/HowToBecomeSmarter.zip

depression is caused by an unhealthy or suboptimal
lifestyle plus some dysfunctional beliefs and/or behavioral patterns. Therefore, depression neces-
sitates a complete overhaul of the lifestyle, i.e., many simultaneous lifestyle changes, preferably
with psychotherapy (more on that in a minute). Currently, there is sufficient proof that physical
exercise is an effective treatment of depression (many studies):
https://www.ncbi.nlm.nih.gov/pubmed/28088704
https://www.ncbi.nlm.nih.gov/pubmed/27611903
and there are two large clinical trials showing that switching to healthier nutrition is effective
against clinical depression: https://www.ncbi.nlm.nih.gov/pubmed/28137247
https://www.ncbi.nlm.nih.gov/pubmed/29215971
(Incidentally, the present author has stayed on an omnivorous raw diet for approximately 3.5
years as of this writing [since December 2021].) The well-proven foods/nutrients/herbs against
depression are vitamin D (abundant in cod liver), curcumin (abundant in turmeric), saffron, probi-
otics, and St. John’s wort:
http://www.greenmedinfo.com/disease/depression
The safest sources of vitamins and therapeutic substances are foods and herbs, not isolated chemi-
cal compounds (e.g., vitamin pills):
http://pubmed.gov/30576252

For more details see Appendix VII in the free ebook “How to Become Smarter.” The above inter -
ventions make sense and are safe and free or extremely cheap. It is logical to try them even with-
out rigorous scientific evidence. Large clinical trials are expensive and will probably never be
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conducted for some of the above-mentioned methods because there is hardly any hope to profit
from them. Present-day clinical trials do not prove anything anyway, as explained in this paper.

My free ebook describes many lifestyle interventions (58) that a person can try to improve their
health, including vitamin-rich foods (e.g., small amounts of beef liver and seaweeds instead of vi-
tamin pills), a temporary raw diet, a complete makeover of the intestinal microbiota, breath-hold -
ing and hyperventilation exercises, brief fasting, moderate sun-bathing, and various other types of
hormesis (Appendix VII).

Getting rid of dysfunctional beliefs and/or behaviors is also necessary to overcome depression. I
will give you an example. Many people believe that laughter is good for you. If someone holds
this fallacious belief and notices that he/she does not laugh often, then this person may conclude
that he/she is depressed or there is something wrong with his/her mental health. In reality, laugh -
ter is useless and meaningless. You can be absolutely happy and never laugh, or conversely, you
can feel miserable most of the time and laugh often.

At present, one can find free or very cheap online psychotherapy or psychotherapy software that
does not involve a human therapist. Or you can listen to a free audiobook about psychotherapy on
Amazon (I recommend “Feeling Good: New Mood Therapy”).
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