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ABSTRACT
Introduction. Occupational burnout is a widespread condition characterized by chronic emotional and physical exhaustion, most commonly observed among 
professionals engaged in intensive interpersonal work. Contemporary prevention strategies are primarily based on psychological interventions, which require 
specialist involvement and are typically implemented in group settings. This limits their accessibility and individualization. Physiological approaches, particularly 
the stimulation of the diving reflex, may serve as an effective alternative for personalized use.
Aim. To evaluate the effectiveness of the diving reflex stimulation technique as the individual physiological method of the occupational burnout influencing.
Materials and Methods. The study was conducted on volunteers having signs of burnout. Over the 10-day period, sessions simulating the diving response with 
monitoring of heart rate (HR), heart rate variability (HRV), blood pressure (BP), and apnea duration were administered. Burnout symptoms were assessed using 
the Maslach Burnout Inventory (MBI) before the intervention, immediately after, and on the 10th and 20th day after intervention.
Results. Over the 10-day course of diving reflex stimulation, pronounced improvements in physiological and psychoemotional parameters were observed: apnea 
duration increased, standard deviation NN interval (SDNN) and root mean square of successive differences (RMSSD) rose by 20–30%, the stress index decreased 
more than threefold, and the Baevsky regulatory systems activity index (PARS) declined from pronounced regulatory tension to values approaching the physiological 
norm. According to the MBI, emotional exhaustion and depersonalization shifted from high to moderate levels, indicating a reduction in burnout symptoms. The 
effect persisted throughout the 10- and 20-day follow-up period.
Limitations. The limitations of the study are the uniformity of the sample (female students aged of 19–23 years), the absence of the control group, and the short 
follow-up period. At the same time, the female composition is consistent with the predominant participation of women in occupational groups with the high risk of 
burnout development (teachers, nurses,), which does not detract from the significance of the results, but emphasizes the need for further research using the wider 
and more diverse sample.
Conclusion. The method of diving reflex stimulation appears to be the effective, affordable, and safe tool for individual exposure, contributing to reducing the 
severity of the symptoms of occupational burnout and the formation of the stable pattern of autonomic self-regulation.
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Смагулов Н.К., Агеев Д.В.

Возможности использования реакции нырятельного рефлекса  
в снижении выраженности симптомов профессионального выгорания
НАО «Карагандинский национальный исследовательский университет имени академика Е.А. Букетова», 100028, Караганда, 
Республика Казахстан

РЕЗЮМЕ
Введение. Профессиональное выгорание – широко распространённое состояние, характеризующееся хроническим эмоциональным и физическим ис-
тощением, наиболее часто встречающееся среди работников социальных профессий. Современные методы профилактики в основном основаны на 
психологических интервенциях, требующих участия специалистов и организуемых преимущественно в групповом формате. Это ограничивает их 
доступность и персонализированность. Физиологические методы, в частности стимуляция нырятельного рефлекса, могут быть эффективной аль-
тернативой для индивидуального применения.
Цель работы – оценить эффективность методики стимуляции нырятельного рефлекса как индивидуального физиологического метода воздействия 
на проявления профессионального выгорания.
Материалы и методы. Исследование проводилось на добровольцах с признаками выгорания. В течение 10 дней проводились сеансы имитации ныряния 
с контролем ЧСС, ВСР, АД и времени апноэ. Выгорание оценивалось по опроснику Maslach Burnout Inventory до, после и через 10 и 20 дней после курса.
Результаты. За 10-дневный курс стимуляции нырятельного рефлекса выявлены выраженные улучшения физиологических и психоэмоциональных 
показателей: продолжительность апноэ увеличилась, SDNN и RMSSD возросли на 20–30%, индекс напряжения снизился более чем в 3 раза,  
а ПАРС снизился от выраженного напряжения регуляторных систем до значений, близких к физиологической норме. По данным MBI, эмоциональное 
истощение и деперсонализация изменились с высокого до среднего уровня, что свидетельствует о снижении выраженности симптомов выгорания. 
Эффект сохранялся на протяжении 10 и 20 дней наблюдения.
Ограничения исследования. Ограничениями исследования являются однородность выборки (женщины-студентки 19–23 лет), отсутствие кон-
трольной группы и короткий срок наблюдения, при этом женский состав согласуется с преобладающим участием женщин в профессиональных 
группах с высоким риском выгорания (учителя, медсёстры, преподаватели), что не умаляет значимости результатов, но подчёркивает необходи-
мость дальнейших исследований с более широкой и разнообразной выборкой.
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Introduction
Burnout syndrome is a complex condition characterized by 

physical, emotional, and cognitive exhaustion resulting from 
prolonged exposure to occupational stressors. The concept of 
burnout was first introduced by H. Freudenberger (1974) and 
was later extensively developed by C. Maslach and S. Jackson, 
who proposed the three-dimensional model comprising 
emotional exhaustion, depersonalization, and reduced personal 
accomplishment [1]. Burnout is particularly prevalent among 
professionals engaged in high-intensity interpersonal work, such 
as teachers, healthcare providers, and social workers [2–4].

In recent years, the increasing number of studies have 
highlighted the significant impact of burnout not only on 
professional performance [5], but also on overall health, including 
increased risk of cardiovascular disease, depressive disorders, 
metabolic syndrome, and other chronic conditions [6, 7]

Most prevention and intervention strategies for burnout are 
based on psychological methods, such as cognitive-behavioral 
therapy, stress management training, coaching, and group-
based psychoeducational programs [8,9]. While the effectiveness 
of such approaches has been demonstrated, they also present 
several limitations. First, they require the involvement of 
qualified professionals. Second, they are time-consuming and 
organizationally demanding. Third, they are predominantly 
delivered in group settings, which limit individualization and 
reduces the flexibility of interventions [10].

As an alternative, physiological stress management techniques 
have been increasingly discussed in scientific literature. These 
approaches aim to regulate autonomic nervous system activity 
and enhance the body’s adaptive capacity. They include breathing 
techniques [11], cold exposure [12], physical activity, and 
hydrotherapies [13]. One promising yet underexplored method is 
the stimulation of the so-called diving reflex.

The diving reflex is an evolutionarily conserved protective 
mechanism comprising bradycardia, peripheral vasoconstriction, 
and redistribution of blood flow toward vital organs such as the 
brain and heart. In humans, this reflex is triggered by cooling of 
facial receptors, especially through immersion of the face in water 
[14-15]. Parasympathetic activation in response to the stimulus 
leads to reduced heart rate, decreased metabolic demand, and 
mobilization of physiological reserves [16].

In both experimental and clinical contexts, the diving reflex 
has been investigated as a method for improving hypoxia tolerance 
and restoring autonomic balance [17]. For example, a number of 
studies demonstrate that diving-mimicking workouts help activate 
the adaptive mechanisms and expand the body’s functional 
reserves [18,19], affect cerebral blood flow and functional status, 
and improve cognitive productivity [16].

Given the growing interest in non-pharmacological and 
individualized strategies for the prevention of professional 
burnout, it is timely to explore a physiological procedure based on 

the induction of the diving reflex as an approach to enhance the 
body’s adaptive reserves.

Accordingly, the aim of this study was to evaluate the 
effectiveness of the diving reflex stimulation technique as 
the individual physiological method of professional burnout 
influencing.

Materials and methods
This study aimed to evaluate the physiological and psycho-

emotional effects of regular diving reflex stimulation in individuals 
showing symptoms of professional burnout. The research employed 
a quasi-experimental design involving dynamic observation of 
participants before, during, and after the intervention. The study 
was conducted in accordance with the ethical principles of the 
Declaration of Helsinki. Informed consent was obtained from all 
participants.

Participants. The sample consisted of 27 female students 
(biology, ecology, and geography majors) aged 19 to 23 years (mean 
age: 21.3 ± 1.4 years, body mass index – 20,39 ± 0,31 kg/m2, average 
daily motor activity – 7 187,0 ± 364,67 steps) from Karaganda 
University. The study was conducted during the inter-sessional 
period (March – April), which made it possible to exclude the 
influence of stress factors related to the examination load and 
academic certification. Only somatically healthy volunteers without 
bad habits were included; all had undergone annual medical 
examinations and had no diagnosed cardiovascular, respiratory, or 
neurological conditions, cold intolerance, or reduced tolerance to 
hypoxic stimuli.

To ensure the reliability of Maslach Burnout Inventory (MBI) 
responses, a preliminary screening was conducted with 87 female 
students, followed by a retest after seven days. Only respondents 
with at least 85% consistency in their answers (n = 59) were 
retained. From this group, 27 students with expressed burnout 
symptoms were selected for further analysis.

Procedure. The protocol involved the following sequence: BP 
measurement, 5-minute registration of R-R intervals. Then the 
participant took a deep inhalation and exhalation, then held their 
breath at the end of a passive exhalation while immersing the face 
in water at a temperature of 14–16 °C. The duration of apnea was 
individually determined and sustained until the maximal tolerable 
effort. Immersion was performed in a prone position, face down. 
Each session included three successive immersions separated by 
2–3 minutes intervals. A total of 10 daily sessions were conducted. 

The method of cold-water face immersion, rather than simply 
breath holding, was chosen because it is the cold stimulation of 
the receptors of the facial zone [the trigeminal nerve innervation 
zone] that triggers the evolutionarily fixed diving reflex. It is 
accompanied by severe bradycardia, vasoconstriction, and 
redistribution of blood flow to vital organs [14, 15]. The selected 
water temperature of 14–16 °C provides optimal stimulation 
without the risk of hypothermia [20–22]. 10-day sessions are 

Заключение. Метод стимуляции рефлекса погружения представляется эффективным, доступным и безопасным средством индивидуального воз-
действия, способствующим снижению выраженности симптомов профессионального выгорания и формированию стабильного паттерна вегета-
тивной саморегуляции.
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widely used in the practice of physiological research [23–25, 
etc.]. The 10-day course allows to achieve the cumulative 
effect of repeated stimulation and the formation of the stable 
patterns of parasympathetic activation [18,19]. The method is 
contraindicated in people with cardiovascular and respiratory 
diseases, neurological disorders of respiratory control, cold 
intolerance or low resistance to hypoxia.

Before and after the 10-day diving reflex stimulation course, 
a comprehensive assessment was conducted, including the level 
of emotional burnout, blood pressure, heart rate; heart rate 
variability.

Psychometric Methods. Burnout symptoms were assessed 
using the standardized Maslach Burnout Inventory. Although 
the Maslach Burnout Inventory (MBI) was originally developed 
to assess burnout among working professionals, its application in 
the student population is methodologically justified and widely 
adopted in international research. This is because students are 
also susceptible to burnout due to high academic workload, 
emotional pressure, academic responsibility, and uncertainty 
about the future [26–28]. MBI includes three subscales: 
emotional exhaustion, depersonalization, and reduced personal 
accomplishment. Assessments were conducted prior to the 
intervention, immediately after, and on the 10 and 20 day of post-
intervention to evaluate long-term effects.

Physiological Measures. Physiological parameters included: 
heart rate; systolic (SBP) and diastolic blood pressure (DBP). 
Primary attention was given to autonomic regulation dynamics, 
assessed via heart rate variability indices using the «Varikard» 
hardware-software system (Russia), with recordings taken over a 
5-minute period. The following parameters were analyzed: SDNN 
(standard deviation of all normal-to-normal R-R intervals), 
RMSSD (root mean square of successive differences between 
adjacent R-R intervals), stress index (SI), high-frequency (HF) 
and low-frequency (LF) spectral components, LF/HF ratio, 
and the regulatory systems activity index (RSAI). In this study, 
the updated RSAI classification was used [29], since it eliminates 
methodological inaccuracies of the original scale [30], in which 
there was the overlap of interpretative boundaries (for example, 
the value 4 referred to two categories). The new gradation includes 
six clearly delineated levels of functional stress – optimal stress (1–3),  
expressed stress (4), strongly expressed stress (5), overexertion (6), 
exhaustion (7), failure of adaptation (8–10), which increases both 
diagnostic accuracy and interpretative unambiguity.

Statistical Analysis. Data were processed using IBM SPSS 
Statistics 26.0. To assess changes over time, repeated-measures one-

way analysis of variance (ANOVA), post hoc analysis with Bonferroni 
correction has been performed. To estimate the effect size, the partial 
η² and Cohen’s d were calculated, which classified the effect sizes as 
small (d = 0.2), medium (d = 0.5) and large (d > 0.8).

The level of statistical significance was set at p < 0.05.

Results
During the 10-day course of diving reflex stimulation, 

participants showed statistically significant changes in several 
physiological and psycho-emotional parameters.

Breath-hold duration showed a sustained positive dynamic, 
increasing from 13.6 ± 1.94 seconds to 33.3 ± 2.68 seconds by the 
tenth session (F = 21.34; p < 0.001; η² = 0.51; d = 2.12) (Figure 1). 
This indicates enhanced hypoxic tolerance and an expansion of 
the body’s functional reserve. Increased hypoxia tolerance can be 
interpreted as a marker of successful neurovegetative adaptation, 
which is consistent with findings by Foster & Sheel [15], who 
reported improved adaptive mechanisms following regular diving 
reflex stimulation.

Cardiovascular responses demonstrated a consistent decrease 
in heart rate following immersion, evident from the first sessions 
(Figure 2). The average HR difference before and after immersion 
was 9.54 bpm during the first session, peaking at 13.23 bpm in 
session 4. This difference between the heart rate values before and 
after the immersion gradually decreased, reaching 2.77 beats per 
minute by the 9th session. This indicates the decrease in the initial 
sympathetic tone and progressive normalization of the autonomic 
regulation of the heart, and it is consistent with the increase in 
parasympathetic activity observed according to HRV data. One-
way ANOVA confirmed significant pre-post differences across 
sessions (F = 8.74; p < 0.01; η² = 0.29; d = 0.95), indicating the 
strong clinical effect.

Resting heart rate decreased from a pre-immersion average 
of 87.9 ± 3.38 bpm to 80.2 ± 3.79 bpm post-immersion, with 
an average of 62.8 ± 4.61 bpm during immersion. This reflects 
pronounced bradycardia induced by the diving reflex and 
parasympathetic activation, as described by Gooden [14] and 
Baranova [31] as a key mechanism for oxygen conservation and 
reduced metabolic demand.

The BP changes in the participants were small and statistically 
unreliable. In some cases, there was the slight tendency to 
decrease SBP and DSP after the procedure, mainly in individuals 
with initial subhypertensive values, while no signs of orthostatic 
destabilization were observed (Table 1).
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Fig. 1. Changes in breath-hold duration (BHD) during the diving reflex stimulation 
over the 10-day course.

Рис. 1. Изменения продолжительности задержки дыхания у испытуемых при 
стимуляции рефлекса погружения в течение 10-дневного курса.

Fig. 2. Heart rate trend in participants before and after immersion during 10 sessions 
of diving reflex stimulation.

Рис. 2. Динамика частоты сердечных сокращений у испытуемых до и после 
погружения в течение 10 сеансов водолазной рефлекторной стимуляции.



277Gigiena i Sanitariya / HYGIENE & SANITATION, RUSSIAN JOURNAL • Volume 105 • Issue 3 • 2026

OCCUPATIONAL MEDICINEhttps://doi.org/10.47470/0016-9900-2026-105-3-274-280

Original article

from 47.4 ± 7.42 ms to 59.2 ± 4.71 ms (η² = 0.30; d = 1.03), 
and RMSSD increased from 34.5 ± 5.14 ms to 50.5 ± 5.34 ms 
(η² = 0.33; d = 1.18). It corresponds to the approximation to the 
upper limit of the physiological norm (20–50 ms) and indicates 
the increase in parasympathetic activity and in adaptive reserves. 
The decrease in the LF/HF ratio from 0.91 ± 0.29 to 0.70 ± 0.30 
indicates the rebalancing of vegetative regulation towards vagal 
influence.

The RSAI dynamics deserves special attention: after the first 
session, the index decreased from 5.43 ± 0.57 to 4.14 ± 0.40 st. 
units (*), reflecting the transition from the expressed voltage of 
regulatory systems (RSAI = 5) to the state of moderate activation 
(RSAI = 4) [29]. By the tenth session, the further decrease was 
recorded to 3.4 ± 0.6 st. units (x) (F = 14.91; p < 0.001;  
η² = 0.43; d = 1.56), which corresponds to an approximation to 
the physiological norm (RSAI = 1–3) on the Baevsky scale and 
indicates the activation of adaptive reserves.

Thus, it was the cumulative effect of the 10-days course, and 
not just the short-term reaction to a single dive, that led to the 
expressed improvement in HRV and RSAI, reflecting the increase 
in the stability of vegetative regulation and the increase in the 
adaptive reactivity of the body [29].

The results of the analysis of professional burnout among 
the subjects according to the MBI showed that on the emotional 

The ANOVA results for SBP/DBP changes by session showed 
no statistically significant differences (p > 0.05). The insignificant 
amplitude of the shifts only suggests the involvement of short-
term regulatory reactions, including elements of baroreflective 
modulation, without significant effect on systemic hemodynamics.

Significant positive changes in the participants were recorded 
in terms of HRV and RSAI (Table 2). The shifts that occurred 
during the 10-day course of diving reflex stimulation are of the 
greatest interest. Thus, SI decreased by more than three times – 
from 277 ± 100.23 st. units at the beginning of the experiment to 
84.2 ± 11.66 st. units before the last dive (F = 11.74; p < 0.001; 
η² = 0.36; d = 1.52), and it reflects the significant decrease in 
sympathetic dominance and the overall level of functional tension.

Table 2 shows the slight SI increase after the 10th session (from 
84.2 ± 11.66 to 123.2 ± 28.46 st. units) with the total decrease of 
more than three times during the course (from 277 to 84.2). This 
short-term enhancement reflects physiological variability and 
may be related to the acute stress component of the procedure or 
the individual differences of the participants. The fluctuation does 
not contradict the overall positive dynamics: the key remains the 
SI reduction by more than three times from the initial level, which 
confirms the stable adaptive effect [29].

The long-term effect was confirmed with respect to other 
temporal and spectral HRV characteristics: SDNN increased 

T a b l e  1  /  Т а б л и ц а  1
Changes in systolic and diastolic blood pressure (SBP and DBP)) in participants before and after immersion during 10 sessions (mmHg)
Изменения систолического и диастолического артериального давления у испытуемых до и после погружения в течение 10 сеансов (мм рт. ст.)

Indicators
Показатель

Sessions / Сессии

1 2 3 4 5 6 7 8 9 10

SBP before diving 
сАД перед 
погружением

112.9 ± 2.99 113.6 ± 5.2 117.1 ± 3.05 117.1 ± 3.05 112.8 ± 2.4 115.7 ± 2.97 113.1 ± 4.08 112.5 ± 3.51 112.1 ± 1.84 111 ± 2.44

DBP after diving 
ДАД после 
погружения

116.9 ± 2.62 108.6 ± 3.22 117.1 ± 4.06 113.5 ± 2.1 110.8 ± 4.28 113.2 ± 3.97 113.5 ± 2.82 110.1 ± 4.23 110 ± 3.45 111.7 ± 1.57

SBP before diving 
САД перед 
погружением

71.5 ± 1.73 73.6 ± 1.79 72.6 ± 3.51 69.2 ± 3.52 68.5 ± 3.4 67.8 ± 5.54 70 ± 3.93 72.8 ± 3.05 70 ± 2.67 69.2 ± 1.94

DBP after diving 
ДАД после 
погружения

74.2 ± 2.76 68.6 ± 3.57 75 ± 3.61 73.5 ± 3.89 62.5 ± 4.1 71.8 ± 3.66 67.8 ± 2.85 67.8 ± 3.05 68.5 ± 2.1 70.3 ± 1.91

T a b l e  2  /  Т а б л и ц а  2
Trend in HRV parameters and regulatory systems activity index at the beginning and end of the diving reflex stimulation course
Динамика показателей ВСР и индекса активности регуляторных систем у испытуемых в начале и конце курса ныряющей рефлекторной 
стимуляции

Indicators
Показатель

At the beginning of the session 1 / В начале 1-й сессии At the end of the session 10 / В конце 10-й сессии

before diving 
перед погружением

after diving 
после погружения

before diving 
перед погружением

after diving 
после погружения

Mean, мs / мс 627.6 ± 17.04 678.7 ± 15.73* 750.7 ± 24.55(x) 773.3 ± 34.81(x)

RMSSD, мs / мс 34.5 ± 5.14 41.2 ± 7.32 50.5 ± 5.34(x) 45.1 ± 4.83
SDNN, мs / мс 47.4 ± 7.42 52 ± 6.55 59.2 ± 4.71 50.6 ± 5.72
SI, st. units / усл. ед. 277 ± 100.23 152.5 ± 38.57 84.2 ± 11.66(x) 123.2 ± 28.46
HF, мs2 / мс2 858.9 ± 217.07 988.5 ± 281.32 1165.5 ± 180.69 922.8 ± 179.87
LF, мs2 / мс2 739.9 ± 369.44 719.6 ± 230.85 711.6 ± 115.96 557.7 ± 151.49
LF/HF, st. units / усл. ед. 0.91 ± 0.29 0.88 ± 0.16 0.7 ± 0.3 0.6 ± 0.16
CI, st. units / усл. ед. 1.3 ± 0.36 1.23 ± 0.22 1.3 ± 0.53 1 ± 0.28
RSAI, st. units / усл. ед. 5.43 ± 0.57 4.14 ± 0.4* 3.8 ± 0.49(x) 3.4 ± 0.6

N o t e: * – statistically significant pre-post differences (p < 0.05, ANOVA with Bonferroni correction); (x) – significant differences between the 
session 1 and the session 10 (p < 0.05, Bonferroni correction).
П р и м е ч а н и е. * – статистически значимые различия до и после сеанса (p < 0,05, ANOVA с поправкой Бонферрони); (x) – значимые 
различия между сеансами 1 и 10 (p < 0,05, поправка Бонферрони).



278 ГИГИЕНА И САНИТАРИЯ • Том 105 • № 3 • 2026

МЕДИЦИНА ТРУДА https://doi.org/10.47470/0016-9900-2026-105-3-274-280

Оригинальная статья 

that facilitates neurophysiological recovery, consistent with the 
conclusions presented in earlier studies [18, 31].

Unlike conventional psychological approaches, such 
as cognitive-behavioral therapy, coaching, or group-based 
interventions [32, 33], the physiological nature of this method 
offers several distinct advantages. Psychological programs are 
often resource-intensive, requiring time, qualified personnel, 
and financial input, which limits their accessibility to many 
professionals. Additionally, most psychological interventions are 
group-based [34], which complicates individual adaptation and 
restricts the frequency of application. In contrast, diving reflex 
stimulation does not require a trained therapist, can be performed 
at home, and involves minimal logistical complexity.

Another notable advantage is the method’s compatibility 
with validated assessment tools such as the Maslach Burnout 
Inventory [35], enabling objective evaluation of effectiveness 
and personalized adjustment of the stimulation protocol through 
feedback.

From a physiological perspective, the method’s effectiveness 
is attributed to activation of parasympathetic regulatory 
mechanisms. Immersion of the face in cold water triggers 
the diving reflex, leading to reflex bradycardia, peripheral 
vasoconstriction, and blood redistribution to vital organs. These 
processes reduce metabolic demand, increase hypoxia tolerance, 
and initiate restorative responses [36]. According to the concept 
of neurovegetative adaptation [37], such responses reflect the high 
plasticity of central regulatory circuits.

A particularly compelling aspect of this intervention is its 
ability to establish a stable autonomic response pattern through 
repeated stimulation of specific central regulatory pathways. 
[38]. With regular exposure, a negative feedback mechanism 
is activated, whereby the body’s response to stressors becomes 
progressively less intense. This aligns with models of stress-
response desensitization [39], mediated through peripheral 
afferent and central autonomic pathways. The standardized 
nature of the protocol (water temperature, breath-hold duration, 
and session frequency) enables the development of a reproducible 
physiological pattern that supports the gradual restoration of 
adaptive reserves.

Within the framework of the proposed methodology, the 
steady positive dynamics of the survey indicators was demonstrated 
throughout the course and in the delayed period (after 10 and 20 
days), which indicates the prolonged effect of the intervention and 
the formation of stable positive changes in the psychoemotional 
state of the participants.

Our findings are consistent with previous research on 
breathing practices [11], cold exposure [12], and physical training 
[13]. However, in contrast to these approaches, the diving reflex 
intervention demonstrated a more pronounced and reproducible 
effect, confirmed by both subjective assessments and objective 
physiological measures. Unlike physical exercise, which requires 
motivation, time commitment, and may carry contraindications, 
simulated diving is physiologically gentle and broadly accessible.

exhaustion scale, the average values decreased from 29.5 ± 1.65 
points (high level, ≥ 25 points) to 17.6 ± 2.2 points (average 
level, 16–24 points) immediately after completing the course, 
remaining at the similar level after 10 and 20 days – 18.3 ± 2.41 
and 18.6 ± 2.1 points, respectively (both values correspond to the 
average level) (Table 3). ANOVA revealed the significant effect of 
time (F = 15.72; p < 0.001) with the high proportion of explained 
variance (η² = 0.42). Post hoc analysis with Bonferroni correction 
confirmed significant differences between the baseline and all 
subsequent measurements. The effect of the intervention was 
expressed: Cohen’s d was 1.85, and it corresponds to the strong 
effect.

Changes in the reduction of personal accomplishment scale 
turned out to be statistically insignificant: the indicator remained 
within the average level (31–36 points) throughout the entire 
observation period, which may reflect the stability of the cognitive 
component of self-assessment of professional achievements.

The comparative analysis of the obtained data 10 and 20 days 
after the end of the intervention showed the effect stability. The 
level of emotional exhaustion in the subjects was 18.3 ± 2.41 
and 18.6 ± 2.1 points (both values – the average level). ANOVA 
showed the persistence of the significant time effect (F = 10.82; 
p < 0.001; η² = 0.33). Post hoc analysis with Bonferroni correction 
confirmed the presence of significant differences between the 
baseline and both 10-day and 20-day subsequent values (p < 0.01), 
in the absence of significant differences between each other  
(p > 0.05), indicating the prolonged effect persistence. Cohen’s d 
for changes retained after 20 days was 1.72, which also corresponds 
to the strong effect.

Thus, diving reflex stimulation has the complex positive 
effect on the regulation of the cardiovascular and respiratory 
systems, contributing to a more flexible, adaptive and less stressful 
functioning of the autonomic nervous system, which manifests 
itself in the heart rate decrease, HRV increase, the breathing 
delay time extension and the burnout symptoms severity decrease. 
Comparative analysis with the literature [11, 12] suggests that 
the effectiveness of this intervention is comparable to that of 
respiratory and cold exposure techniques, with the added benefit 
of inducing rapid and marked physiological activation of adaptive 
mechanisms.

Discussion
The obtained results confirm the effectiveness of diving reflex 

stimulation as a physiological method that helps reduce the 
professional burnout symptoms, with the potential for further use 
in individual self-regulation and functional support programs. The 
proposed method led to statistically significant improvements in 
key Maslach Burnout Inventory subscales emotional exhaustion 
and depersonalization, as well as objective enhancements in 
heart rate variability and autonomic balance. These outcomes 
suggest that the diving reflex may serve not only as a reliable 
indicator of adaptive capacity but also as a regulatory mechanism 

T a b l e  3  /  Т а б л и ц а  3
Trend in occupational burnout symptoms (Maslach Burnout Inventory) in participants before and after diving reflex stimulation
Динамика симптомов профессионального выгорания у испытуемых (опросник выгорания Маслаха) до и после стимуляции рефлекса 
погружения

Indicators 
Показатель

Immersion / Погружения After sessions / После сеансов

before session 1 
перед 1-м сеансом

after session 10 
после 10-го сеанса

after 10 days 
через 10 дней

after 20 days 
после 20 дней

Exhaustion / Истощения 29.5 ± 1.65 17.6 ± 2.2* 18.3 ± 2.41* 18.6 ± 2.1*
Depersonalization / Деперсонализации 11.5 ± 1.21 7.8 ± 1.22* 7.6 ± 1.33* 8.6 ± 1.21
Reduction of Personal Accomplishment 
Снижения личных достижений

31.1 ± 1.55 33 ± 1.64 30.8 ± 2.3 30.9 ± 1.99

N o t e: * – statistically significant differences (p < 0.05, ANOVA with Bonferroni correction).
П р и м е ч а н и е. * – статистически значимые различия (p < 0,05, ANOVA с поправкой Бонферрони).
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therapist. The intervention does not require group participation 
and can be incorporated into personal self-regulation protocols, 
supplemented with dynamic self-assessment using validated 
questionnaires greatly increasing its applicability in resource-
limited settings.

The physiological basis of the technique, namely the 
activation of the parasympathetic nervous system through the 
diving reaction, provides the rapid decrease in indicators of 
autonomic activation (heart rate, stress index) and contributes 
to the restoration of regulatory balance, reflected in the increase 
in heart rate variability and improved indicators of autonomous 
adaptation.

The repeatability and reproducibility of the procedure support 
the formation of a stable response pattern sustained through 
negative feedback mechanisms at the level of central autonomic 
regulation.

Therefore, the suggested method serves as the efficient 
instrument for mitigating the symptoms of professional 
burnout among specialists experiencing emotional stress, 
offering the potential for individual use and incorporation into 
psychophysiological health support programs. Nevertheless, since 
the study was limited to the homogeneous group of female students 
and did not include representatives of professional groups, 
men, or other age categories, the findings should be interpreted 
with caution. Additional research with more comprehensive 
and representative design is required to validate the method’s 
effectiveness across different social and professional settings.

Importantly, this method can be effectively integrated into 
self-help and workplace prevention programs, particularly in 
settings where access to medical or psychological services is 
limited. Given the high prevalence of burnout among educators, 
healthcare professionals, and social workers, this technique offers 
a promising direction for applied occupational physiology.

In summary, the proposed intervention combines demonstrated 
efficacy, accessibility, individualization, and ease of implementation, 
making it a valuable addition to existing strategies for the prevention 
and rehabilitation of professional burnout.

Conclusion
The study results demonstrate the potential of the diving 

reflex stimulation technique as the physiological intervention 
that helps reduce the severity of certain symptoms of professional 
burnout and improve autonomic regulation. The statistically 
significant decrease in the level of emotional exhaustion and 
depersonalization, recorded using the Maslach Burnout Inventory, 
was accompanied by the improvement in the parameters of 
autonomic regulation of the cardiovascular system, increased 
heart rate variability, the decrease in the stress index, and the 
increase in respiratory retention time as a marker of functional 
activation of adaptive mechanisms.

A key advantage of this method lies in its accessibility, safety, 
simplicity, and potential for individualized use without the need 
for specialized training or the involvement of a professional 
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