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Summary

The authors present a subjective review of recent research on the use of selected tech-
niques influencing the state of the autonomic nervous system, based on the Western tradition, 
i.e. autogenic training by Johannes Heinrich Schultz and progressive muscle relaxation by 
Edmund Jacobson. The basic assumptions of both methods are discussed, taking into account 
the modifications that have occurred since their creation, pointing to their consequences and 
the necessity of taking them into account in research. The importance of including as accurate 
descriptions of the used interventions as possible in publications was also pointed out. The cur-
rent subjective review focuses on studies of adults from clinical populations, suffering from 
mental disorders. Selected studies from the period 2020–2023 (July 30, 2023) and earlier ones, 
including literature reviews, listed in the PubMed database were included. The most impor-
tant results and conclusions of the authors of previous research and reviews were discussed, 
including pointing out the numerous modifications of the discussed techniques, which make 
it difficult to compare the results, and the need for further, better quality research. The results 
of this subjective review allow us to agree with previous suggestions of the potential useful-
ness of autogenic training and progressive muscle relaxation as additional techniques in the 
treatment of mental health disorders.
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Introduction

Contrary to Eastern tradition, in Western culture techniques involving voluntary 
regulation of autonomic state were developed without spiritual background [1, 2]. They 
include autogenic training (AT), progressive muscle relaxation (PMR), and biofeed-
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back. In our opinion, to some extend also compassion-focussed therapy (CTF) may 
be included to such methods, taking into consideration that one of its key elements is 
soothing breathing rhythm, aimed at vagal nerve stimulation and increasing heart rate 
variability (HRV) [3, 4]. Also polyvagal therapy (PVT)1, that emphasises the importance 
of the functioning of the autonomic nervous system is worth mentioning here [5, 6].

However, in the current subjective review we have decided to concentrate on two 
techniques with the longest tradition, i.e. autogenic training (AT) and progressive mus-
cle relaxation (PMR). As there is a substantial number of studies which use mixed or 
different types of interventions, some of them are also mentioned. Basic information 
regarding methods rooted in Eastern culture, the role of the autonomic nervous system, 
connections between breathing and emotions, as well as physiological markers used 
in outcome research may be found in part 1 of our review [7].

Autogenic training

Autogenic training (AT) is commonly known as a relaxation technique. Its founder, 
Johannes Heinrich Schultz called it, a “self-hypnotic procedure” [8], and his well-known 
student and co-worker, Wolfgang Luthe described it as “psychophysiologic form of 
psychotherapy” [9]. The first publication on AT by Schultz was released in 1932 [10]. 
AT is a form of autonomic self-regulation, based on a phenomena of passive concentra-
tion. It consists of a set of six exercises concentrated on inner sensations of heaviness 
and warmth in the limbs, a calm heartbeat, slower breathing, abdominal warmth and 
a cool forehead. AT is supposed to result, among others, in reduction of excessive 
sympathetic tone and a better balance between sympathetic and parasympathetic ac-
tivity, muscle relaxation, self-control of breath, and heart rate variability [11]. While 
AT is commonly associated with reduction of excessive autonomic arousal (i.e., as 
mentioned above, AT as a relaxation method), it should be remembered that it is based 
on a bidirectional homeostatic model, so may be also useful in raising dysfunctionally 
low levels of autonomic function (e.g. low heart rate variability, HRV) [8].

What is important from a practical point of view, over the curse of time the origi-
nal assumption of “passive concentration” has diffused and the method has changed 
into more “hypnotic” than “self-hypnotic”, and more active than passive in terms of 
stress put on conscious effort on exercises. Still, e.g. in the AT exercise of regulation 
of breathing any intentional influence on or modification of breathing is undesired, 
as associated with voluntary activity and tension. This assumption is reflected in the 
formula “It breathes me”. It is worth noticing, that for some individuals it is easier to 
attempt voluntary changes of breathing, as in yoga, but such attempts in AT should 
be prevented [8].

1	 Interesting responses by S. Porges to other authors’ critical comments regarding polyvagal therapy can be 
found on the Polyvagal Institute website: https://www.polyvagalinstitute.org/vagal-paradox.
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Literature review

In 2020‒2023 (July, 30th) there were as many as 112 articles listed in Pubmed, 
searched with the use of a keyword “autogenic training”, but only a few of them referred 
to adult patients suffering from mental health problems or symptoms, including a pro-
tocol for a systematic review of RCT (randomized controlled trials) [12]. In February 
2023, Breznoscakova et al. [13] published a very interesting narrative literature review 
with elements of critical review of 29 studies on autonomic training. However, their 
review includes studies on non-clinical groups (e.g. “practitioners of AT”), as well 
as studies published over 50 years ago (on schizophrenia). Thus, we have decided to 
start our analysis of literature with previous reviews on AT application in psychiatric 
patients and then present some recent studies we found interesting.

In 2000, Ernst and Kanji [14] published a systemic review of eight controlled tri-
als of autogenic training in “stressed and anxious” subjects. Interestingly, the authors 
noticed that very frequently AT techniques applied in those studies were different 
from the original one. Positive effects of AT in reducing stress were found in seven 
trials. Still, the authors concluded that the review results were not sufficient to draw 
clear conclusions and underlined that AT used in a proper way requires further, better-
planned controlled trials.

Eight years later, Manzoni et al. [15] published a review of studies from 1997‒2007 
on effects of different relaxation trainings (Jacobson’s progressive relaxation, autogenic 
training, applied relaxation, and meditation) for anxiety problems and disorders. They 
included 27 studies: RCTs, observational and without control group. Among them, 
three used AT: one in 30 patients undergoing coronary angioplasty and 29 controls 
[16], one in 21 anxiety and psychosomatic patients and 12 controls [17] and one in 
18 patients with cancer [18]. Similarly to Ernst and Kanji [14], we differentiate them 
from a study which combined AT with other techniques [19]. In conclusions Manzoni 
et al. [15] stated that “clear” interventions were more effective than mixed ones, and 
that efficacy of relaxation training in reducing anxiety was “consistent and significant”. 
All techniques were effective, with meditation as the most effective.

Effectiveness of AT in the National Health Service (NHS) outpatients with chronic 
health problems and sleep problems was examined by Bowden et al. [20]. The partici-
pants of that study suffered, among others, from anxiety/depression, cardiovascular 
disorders, insomnia, gynaecological problems, musculoskeletal and neurological dis-
orders, as associated problems the authors listed family and relationship dysfunction, 
death or illness in the family and problems with employment. In that study, sleep-related 
problems before AT implementation were reported by 73% of participants. They linked 
those problems with different reasons, like worry, pain, irritable bowel syndrome or 
shift work. After a standard 8-week AT course, sleep quality improved, in terms of 
among others, faster falling asleep after night waking, feeling more refreshed and 
more energised on waking. Also wellbeing, anxiety and depression scores improved 
significantly, along with MYMOP symptom (MYMOP questionnaire refers to the two 
most important symptoms associated with a specific problem as assessed by a patient, 
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the way they affect one activity chosen by a patient, and general wellbeing [21]). 
The authors concluded that AT may be useful in treating insomnia in primary care.

Golding et al. [22], were interested in a duration of effects of AT in patients after 
a stroke. They found that reductions in anxiety in individuals who received a self-help 
autogenic relaxation CD appear to be maintained after one year. It is worth noticing, 
that even if using CDs or apps nowadays seems obvious, a recorded instruction is not 
in line with original approach to AT and in order to follow Schultz’s ideas of self-
hypnotic aspect of AT, it would be important to keep such recordings as simple and 
not suggestive as possible.

An example of implementation of such method is a study by Kiba et. al. [23] on 
24 patients with functional somatic syndrome (including, e.g. irritable bowel syndrome, 
tension headache, premenstrual syndrome or chronic low back pain) and 23 healthy 
controls. The authors aimed at identifying changes in biological measures, i.e. the 
salivary amylase (sAMY) level and skin temperature of the finger, during AT sessions 
and examining relationships between these biological measures and the changes in 
physical and psychological measures. The form of AT used in this study was based 
on the style developed by Schulz and included two standard exercises that took place 
after the participant stated the following formula: “I am at peace”. The first one was 
aimed at muscular relaxation via repetition of the formula “My arms are heavy”, and 
the second at obtaining feeling of warmth via repetition of the formula: “My arms are 
warm”. AT was performed in a sitting posture and a tape recording was used. The par-
ticipants completed three individual AT sessions at an interval of around 60 days. 
Additionally, they were asked to complete 3 minutes of AT twice a day. The authors 
concluded that the practice of AT improved somatic symptoms (reflected in sAMY), 
as well as tension-anxiety symptoms.

Also the recently published pilot study by Krempel and Martin [24] referred to 
patients with somatic symptom disorder (SSD). The authors found that in the study 
group of 50 patients, both 4 sessions of AT and 4 sessions of HRV biofeedback led to 
an improvement in symptoms, although the improvement was more pronounced in 
the case of the latter technique.

The last interesting application of AT that we would like to mention, was researched 
by Stanton et al. [25, 26], who tested AT in women with sexual problems. In the first 
study [25], a sample of 25 premenopausal women who reported decreased or lack of 
sexual arousal for at least 6 months and met the clinical criteria for sexual dysfunction 
established by the Female Sexual Function Index (FSFI), listened one time to a 22-min-
utes recording of AT. AT was expected to increase the HRV (Heart Rate Variability). 
The authors assessed the effects of such single session of AT on sexual arousal, using 
a vaginal photoplethysmograph, subjective assessment of sexual arousal and perceived 
genital sensations measures, along with assessment of HRV with electrocardiography. 
They found that AT increased acute subjective sexual arousal and perceived genital 
arousal in the study group, and thus suggest that it may be a useful and easy to learn 
technique in treating women’s sexual arousal problems. Also, women who experienced 
the greatest increases in subjective sexual arousal, had the greatest changes in rest-
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ing HRV, what indicates HRV level as an important marker of the autogenic training 
intervention effects. The authors noticed that other interventions increasing HRV are 
of potential value in similar populations.

In the second study, based on previous findings, Stanton et al. [26] examined the 
efficacy of HRV biofeedback, with and without AT, as a treatment for sexual arousal 
dysfunction in an at-home setting. Their initial sample included 78 women, out of 
whom nine dropped out of the study after the first laboratory visit. 69 participants 
completed all three laboratory visits and 40 completed the one month follow up as-
sessment. Participants were randomised into one of three groups: (1) receiving HRV 
biofeedback, (2) receiving HRV biofeedback and AT, or (3) waitlist control. Each 
condition included three laboratory sessions (each in around 14 days). Women in the 
two active conditions completed 4‒6 biofeedback sessions at home, and those from 
the HRV + AT group listened to a 14-min autogenic training recording before com-
pleting the biofeedback. Across the three laboratory visits, participants in the groups 
differed significantly in their genital arousal, subjective sexual arousal and perceived 
genital sensations. Compared to women in the control group, women who engaged 
in HRV biofeedback at home, with or without additional autogenic training, experi-
enced increases in genital arousal, subjective sexual arousal and perceived genital 
sensations. Again, the authors concluded that HRV biofeedback or the combination 
of HRV biofeedback and autogenic training may be useful in the treatment of female 
sexual arousal problems.

Progressive muscle relaxation

Progressive Muscle Relaxation (PMR) is a  technique developed by Edmund 
Jacobson in the early 1900s [27] and published in two books: Progressive Re-
laxation [28] and You Must Relax. A Practical Method of Reducing the Strains 
of Modern Living [29]2. PMR is based on active muscle contraction in one body 
segment, and then their relaxation, while focusing attention on the feelings gener-
ated focally. The basic assumption of PMR is that there is a link between physical 
and emotional tension/relaxation, so that muscular relaxation helps in decreasing 
psychological stress. In the original form PMR involved even 44 muscle groups, 
then it was shortened to 16 [30‒32], and similarly to AT, coupled with elements of 
suggestion. Similarly, it happened contrary to the author of PMR who wanted it to 
be a solely muscular skill and who avoided suggestions [30]. Thus, in analysing 
results of existing studies, it is important to keep those differences in mind. Further, 
researchers should remember about detailed descriptions of methods they use or 
about providing study protocols.

2	 In Polish You Must Relax. Praktyczna metoda zmniejszania napięć współczesnego życia
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Literature review

Our initial search of Pubmed database, with the use of the keyword “progressive 
muscle relaxation” revealed 130 articles published in 2020‒2023 (July, 30th), but 
similarly to AT studies, we found only a few referring to patients suffering from psy-
chiatric problems. Thus, we begin our subjective review with older studies, including 
previous reviews.

In 2020, Torales et al. [33], in a narrative review of usefulness of PMR in dealing 
with anxiety, concluded that it was found to be useful both in adults and in the pae-
diatric population, in clinical and non-clinical samples and can be taken into account 
as a technique of routine care of people with anxiety. They also noticed that the fact 
that PMR is an easy technique to learn and practice (also by patients alone, at their 
homes), without any special equipment, is a clear advantage. As for studies involv-
ing psychiatric populations, their review included 5 articles: (1) a study by Zullino et 
al. [34] on patients with generalised anxiety disorder treated with venlafaxine, PMR 
or a combination treatment, (2) a study by Servant et al. [35], who tested effects of 
a 10-week relaxation programme consisting of breathing control, muscular relaxa-
tion, meditation, and mental visualisation in a group of 28 patients with generalised 
anxiety disorder or panic disorder, (3) a study by Merakou et al. [36], who studied 
long-term unemployed individuals suffering from anxiety disorders offered 8-week 
PMR programme and counselling services or just counselling services, (4) a study by 
Kumar et al. [37], assessing the effectiveness of PMR in decreasing anxiety in alcoholic 
patients, and (5) a study by Vancampfort et al. [38] on patients with schizophrenia. 
Interestingly, the latter found that only one session of PMR (25 minutes) resulted in 
decrease in acute feelings of stress and anxiety and an increase in subjective wellbeing 
in patients with schizophrenia.

In 2013, Vancampfort et al. [39], published a  systemic review of three RCTs 
(overall 146 participants) on PMR in schizophrenia treatment. Again, their conclusions 
were very similar to the previous ones, i.e. that PMR seemed to be a useful additional 
treatment to reduce state anxiety and psychological distress and improve subjective 
wellbeing in individuals suffering from schizophrenia. A methodological comment to 
that review may be found in a letter to the editor [40].

Another interesting review, by Conrad and Roth [41], was published in 2007. 
It ended with a conclusion that even if patients with generalised anxiety disorder and 
panic disorder may exhibit elevated muscle tension and abnormal autonomic and 
respiratory measures during laboratory baseline assessments, there was no sufficient 
evidence to state that physiological activation decreases over the course of muscle 
relaxation training in such population, even when they report becoming less anxious. 
The authors underlined a need for better-designed studies which might enable iden-
tification of the mechanisms of muscle relaxation and thus advance clinical practice.

An attempt to identify such mechanisms was taken by Pifarré et al. [42], who also 
noticed that progressive relaxation action mechanisms are still not well understood 
because only few studies have assessed its physiological basis. Their research was 
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aimed at evaluation of changes in brain glucose metabolism induced by PMR in patients 
under a stressing state generated by a diagnostic medical intervention (84 oncologi-
cal patients). The authors assumed that changes in brain metabolism were coupled to 
changes in brain activity, and anticipated a predominant reduction of glucose utilisation 
as a consequence of attenuating stress-related brain response. Maps of brain glucose 
distribution from 28 patients receiving PMR were compared with maps from 28 pa-
tients receiving sublingual diazepam and 28 patients with no treatment intervention. 
The relaxation intervention included three parts. During the first one the patient was 
told to focus on the breathing to achieve a respiratory slow and regular (natural) rhythm, 
not demanding any additional effort. In the second phase there was a visualisation 
technique implemented, and the last phase included the proper progressive relaxa-
tion technique where the respiratory natural pattern served as a guide and different 
muscle groups were tighten and relaxed (all lasted for 15 minutes). Results showed 
that relaxation induced by such procedure can be similarly effective as a reference 
anxiolytic (diazepam) in reducing brain activity during a stressful state (similar pat-
tern of reduction in glucose utilisation), even if it was impossible to isolate the effect 
of placebo. Interestingly, in their call for further research, the authors suggest that one 
possible path should lead to identify treatment action separately for the “somatic” and 
“cognitive” components of anxiety.

In another very interesting study, Schröder et al. [43], investigated effects of an 
outpatient cognitive-behavioural therapy (CBT) treatment in comparison with PMR 
as another active control treatment and a waiting list control group (WLC) in 134 
patients with multiple somatoform symptoms. CBT and PMR were conducted as 
an 8-session group training (4‒11 members, 90 minutes). The PMR treatment was 
based on modifications of Jacobson’s original programme by Bernstein and Borkovec. 
The authors measured the severity of somatisation (with Screening for Somatoform 
Symptoms inventory, SOMS), physical functioning (Short-Form Health Survey, SF-12), 
mental wellbeing (SF-12), anxiety and depression (the Hospital Anxiety and Depres-
sion Scale, German Version, HADS-G), and the number of medical consultations/
healthcare utilisations (interviews at pre-test and follow-up). The results showed that 
cognitive-behavioural therapy was more effective than progressive muscle relaxation 
compared with no intervention (waiting list) in terms of symptom severity, number 
of symptoms and psychological wellbeing, but not in terms of depressive and anxiety 
symptoms or physical wellbeing. Both CBT and PMR led to significant reductions 
(but with small effect sizes) in symptom number and intensity for at least 6 months. 
Contrary to initial assumptions, CBT did not result in better outcomes than PMR 
and the authors discuss three possible explanations of that finding. In addition, we 
would like to point out that their CBT intervention included a short exercise in PMR 
to demonstrate the physiological effects of relaxation techniques, and the participants 
were introduced to the principles of PMR, and on the other hand, in the first session 
of PMR hyperarousal and symptom awareness were presented as precipitating factors 
for somatoform symptoms. Thus, it seems that each active intervention included at 
least a hint of the other one.
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In 2019, Melo-Dias et al. [44], in their systemic review of 5 studies involving adult 
patients suffering from schizophrenia, concluded that PMR may be useful to decrease 
state anxiety, improve wellbeing and social functioning, but because of different num-
ber and length of sessions (e.g. only one session or six sessions once per week) and 
outcome measures, they found no strong evidence. Also Lu et al. [45] investigated 
effects of PMR in 80 patients suffering from chronic schizophrenia. They concluded 
that PMR may have a  short-term effect on reducing anxiety, improving psychotic 
syndromes and QoL in such patients.

PMR in dental anxiety treatment was studied by Park et al. [46] in a group of 68 
periodontal patients randomly assigned to either an intervention group or a control 
group. The intervention group received PMR for 20 minutes and health education for 
15 minutes before periodontal treatment once per week for 4 weeks. The control group 
was provided with health education only. The authors assessed changes in dental anxi-
ety, depressive symptoms, blood pressure, heart rate, and salivary cortisol 4 weeks and 
3 months after the intervention. They found that patients from the intervention group 
reached greater reductions in all outcome criteria at both time‐points.

The influence of PMR on biological markers was investigated also by Beddig et al. 
[47]. The authors examined changes in daily rhythm cortisol parameters in currently 
remitted individuals with recurrent depression and how they were linked to improve-
ments in affective and cognitive functioning. Participants were randomised to a four-
week mindfulness-based attention training (MBAT, n = 39) or a progressive muscle 
relaxation training (PMR, n = 39). The authors found, among others, that global cortisol 
increased irrespective of subjective improvement in PMR participants, while MBAT 
participants with larger reductions in negative affect and rumination maintained their 
initial cortisol levels, and subjects with lower improvement paralleled the PMR group.

Louvardi et al. [48], in a systemic review published in 2021 included only 4 out of 
initial 569 publications regarding individuals with addictive behaviours. They found 
that PMR, unlike AT and guided imagery, might lead to a decrease of stress levels. It is 
worth noticing that, according to those authors, quality of all trials was low.

In reference to patients suffering from social anxiety disorders, Cougle et al. [49] 
found that in PMR (as an active treatment) as well as interpretation bias modification 
(IBM [50, 51]) online programmes led to symptoms improvement. Similar conclusions 
resulted from an earlier study on PMR and IBM in body dysmorphic disorder [52].

Sayadi et al. [53] investigated effects of an intervention based on “movement 
therapy”, comprising warm-up exercises, three stretching exercises, ten movements 
repeated several times with several deep breaths, and stretching movements to cool 
muscles again, followed by 15‒20 minutes of PMR (30 sessions) in a group of 60 pa-
tients suffering from depression. As their intervention was quite complex, it is difficult 
to determine to what extend their results indicate PMR as beneficial. Nevertheless, 
patients in both intervention and control groups received routine treatments, but those 
from the intervention group showed greater decrease in depression scores.

Finally, in the recent study by Oehler et al. [54], web-based PMR was chosen as an 
active control condition compared with a 6-week guided, web-based self-management 
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intervention based on cognitive-behavioural therapy (iFightDepression tool, https://
ifightdepression.com/en/) for individuals with depression or dysthymia. It is important 
to notice, that participants were recruited via the Internet, other media, newsletters of 
the German Depression Foundation and associated organisations. PMR sessions lasted 
from 13 to 33 minutes, and were built on one another, i.e. included more muscle groups 
every week. Participants were instructed to practice every day, at least 2 or 3 times 
a week and to integrate the practice into their daily routine. The authors found that 
both groups showed decrease in symptom severity, more prominent in the CBT group.

Conclusions

Despite relatively long history and popularity of discussed methods, existing studies 
involve numerous different sub-types of both of them which, similarly as in the case 
of breathing techniques rooted in Eastern culture [7], makes their results difficult to 
compare. Again, although many authors postulate the need for future, better-planned 
studies, it is indicated that both AT and PMR may serve as a useful augmentation to 
the treatment of a number of mental health problems, as well as cardiac problems that 
are common among patients with mental health disorders [13]. It is also worth notic-
ing research results indicating the importance of respiratory and muscular symptoms 
reported by patients with neurotic or personality disorders [55, 56], in relation to 
which PMR in particular seems to be a technique that can support psychotherapeutic 
interventions.

From the practical point of view, as we previously mentioned [7], “relaxation” 
methods seem to be generally well perceived by their users. As for AT and PMR, 
Ozamiz-Etxebarria et al. [57] found that PMR as a technique easy to learn was preferred 
over AT by a group of university students (not psychiatric patients) who were volunteers 
in their study. Also Torales [33] and Melo-Dias et al. [44] state that PMR is easy to 
learn. Other authors [58] point out that AT should be tailored to individual’s state of 
physical and mental health as well as capacity to follow instructions. Breznoscakova et 
al. [13] emphasise that it is important to conduct research aimed at identifying people 
who can best benefit from the use of AT, and that there are no studies regarding its use 
in patients suffering from bipolar disorder, psychotic disorders or an acute reaction 
to stress. Therefore, we also recommend that, especially in the case of patients with 
mental disorders, AT should be conducted at least at the beginning of practice by an 
experienced person, and we do not recommend using only recorded instructions for 
individual use by patients.

As a final remark, we would like to point out that to our best knowledge, there 
are no studies regarding application of AT or PMR in Polish psychiatric patients. We 
have found a case study by Daszkiewicz et al. [59], who describe the use of a complex 
intervention including hypnosis with elements of AT, and additionally a number of other 
techniques, e.g. self-hypnosis and visualisation in the case of a patient with neuropathic 
pain, and a study on the impact of a single fifteen-minute AT session on attention ef-
ficiency measured by the continuous performance test in a group of 20 patients with 
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recurrent depression and a control group of 22 individuals [60]. Therefore, it seems 
reasonable to explore this area of ​​clinical practice in Poland, even taking into account 
the observation that the conclusions from narrative reviews are usually more positive 
than those from systematic reviews [61].

References

1.	 Zaccaro A, Piarulli A, Laurino M, Garbella E, Menicucci D, Neri B et al. How breath-control 
can change your life: A systematic review on psycho-physiological correlates of slow breathing. 
Front. Hum. Neurosci. 2018; 12: 353. Doi: 10.3389/fnhum.2018.00353.

2.	 Seo E, Hong E, Choi J, Kim Y, Brandt C, Im S. Effectiveness of autogenic training on 
headache: A systematic review. Complement. Ther. Med. 2018; 39: 62–67. Doi: 10.1016/j.
ctim.2018.05.005. Epub 2018 May 22. PMID: 30012394.

3.	 Matos M, Duarte C, Duarte J, Pinto-Gouveia J, Petrocchi N, Basran J et al. Psychological and 
physiological effects of compassionate mind training: A pilot randomized controlled study. 
Mindfulness 2017; 8(6): 1699–1712. Doi: 10.1007/s12671-017-745-7.

4.	 Steffen PR, Bartlett D, Channell RM, Jackman K, Cressman M, Bills J et al. Integrating breath-
ing techniques into psychotherapy to improve HRV: Which approach is best? Front. Psychol. 
2021; 12: 624254. Doi: 10.3389/fpsyg.2021.624254.

5.	 Porges SW. Polyvagal theory: A science of safety. Front. Integr. Neurosci. 2022; 16: 871227. 
Doi: 10.3389/fnint.2022.871227. PMID: 35645742; PMCID: PMC9131189.

6.	 Sullivan MB, Erb M, Schmalzl L, Moonaz S, Noggle Taylor J, Porges SW. Yoga therapy 
and polyvagal theory: The convergence of traditional wisdom and contemporary neurosci-
ence for self-regulation and resilience. Front. Hum. Neurosci. 2018; 12: 67. Doi: 10.3389/
fnhum.2018.00067. PMID: 29535617. PMCID: PMC5835127.

7.	 Klasa K, Sobański JA, Rutkowski K. Usefulness of controlled breathing in psychiatry. A review 
of recent findings. Part 1 – Eastern approach. Psychiatr. Pol. 2023; 57(1): 207–222. https://
doi.org/10.12740/PP/146824.

8.	 Linden W. The autogenic training method of J. H. Schultz. In: Lehrer PM, Woolfolk RL, Sime 
WE, editors. Principles and practice of stress management, 3rd ed. New York: The Guilford 
Press; 2007. Pp. 151–174.

9.	 Luthe W. Autogenic training: Method, research and application in medicine. Am. J. Psychother. 
1963; 17(2): 174–195.

10.	 Schultz JH. Das autogene Training. Leipzig: G. Thieme Verlag; 1932 (13th ed. Stuttgart: G. 
Thieme Verlag; 1970).

11.	 Shapiro S, Lehrer PM. Psychophysiological effects of autogenic training and progressive 
relaxation. Biofeedback Self Regul. 1980; 5(2): 249–255. Doi: 10.1007/BF00998600.

12.	 Ramirez-Garcia MP, Leclerc-Loiselle J, Genest C, Lussier R, Dehghan G. Effectiveness of 
autogenic training on psychological well-being and quality of life in adults living with chronic 
physical health problems: A protocol for a systematic review of RCT. Syst. Rev. 2020; 9(1): 
74. Doi: 10.1186/s13643-020-01336-3.

13.	 Breznoscakova D, Kovanicova M, Sedlakova E, Pallayova M. Autogenic training in mental 
disorders: What can we expect? Int. J. Environ. Res. Public Health 2023; 20(5): 4344. Published 
2023 Feb 28. Doi: 10.3390/ijerph20054344.



1033The usefulness of breathing and relaxation techniques influencing the autonomic nervous system

14.	 Ernst E, Kanji N. Autogenic training for stress and anxiety: A systematic review. Complement. 
Ther. Med. 2000; 8(2): 106–110. Doi: 10.1054/ctim.2000.0354. PMID: 10859603.

15.	 Manzoni GM, Pagnini F, Castelnuovo G, Molinari E. Relaxation training for anxiety: A ten-
years systematic review with meta-analysis. BMC Psychiatry 2008; 8: 41. Doi: 10.1186/1471-
244X-8-41.

16.	 Kanji N, White AR, Ernst E. Autogenic training reduces anxiety after coronary angioplasty: 
A randomized clinical trial. Am. Heart J. 2004; 147(3): E10.

17.	 Tomioka M, Kubo C. Group autogenic training in psychosomatic medicine: A pretreatment 
interview reduces the dropout rate. Int. Congr. Series 2006; 1287: 235–239.

18.	 Wright S, Courtney U, Crowther D. A quantitative and qualitative pilot study of the perceived 
benefits of autogenic training for a group of people with cancer. Eur. J. Cancer Care (Engl.) 
2002; 11(2): 122–130. Doi: 10.1046/j.1365-2354.2002.00307.x.

19.	 McComb JJ, Clopton JR. The effects of movement, relaxation, and education on the stress levels 
of women with subclinical levels of bulimia. Eat. Behav. 2003; 4(1): 79–88.

20.	 Bowden A, Lorenc A, Robinson N. Autogenic training as a behavioural approach to insomnia: 
A prospective cohort study. Prim. Health Care Res. Dev. 2012; 13(2): 175–185. Doi: 10.1017/
S1463423611000181. Epub 2011 Jul 26. PMID: 21787446.

21.	 Paterson C. Measuring outcomes in primary care: A patient generated measure, MYMOP, 
compared with the SF-36 health survey. BMJ 1996; 312(7037): 1016–1020. Doi: 10.1136/
bmj.312.7037.1016.

22.	 Golding K, Fife-Schaw C, Kneebone I. Twelve month follow-up on a randomised controlled 
trial of relaxation training for post-stroke anxiety. Clin. Rehabil. 2017; 31(9): 1164–1167. Doi: 
10.1177/0269215516682820. Epub 2016 Dec 8. PMID: 27932540.

23.	 Kiba T, Abe T, Kanbara K, Kato F, Kawashima S, Saka Y et al. The relationship between sali-
vary amylase and the physical and psychological changes elicited by continuation of autogenic 
training in patients with functional somatic syndrome. Biopsychosoc. Med. 2017; 11: 17. Doi: 
10.1186/s13030-017-0103-y.

24.	 Krempel L, Martin A. Efficacy of heart rate variability biofeedback for somatic symptom 
disorder: A pilot randomized controlled trial. Psychosom. Med. 2023; 85(1): 61–70. Doi: 
10.1097/PSY.0000000000001143.

25.	 Stanton AM, Hixon JG, Nichols LM, Meston CM. One session of autogenic training increases 
acute subjective sexual arousal in premenopausal women reporting sexual arousal problems. 
J. Sex Med. 2018; 15(1): 64–76. Doi: 10.1016/j.jsxm.2017.11.012.

26.	 Stanton AM, Boyd RL, Fogarty JJ, Meston CM. Heart rate variability biofeedback increases 
sexual arousal among women with female sexual arousal disorder: Results from a randomized-
controlled trial. Behav. Res. Ther. 2019; 115: 90–102. Doi: 10.1016/j.brat.2018.10.01.

27.	 Rime C, Andrasik F. Relaxation techniques and guided imagery. In: Waldman SD, Bloch JI, 
editors. Pain management. Philadelphia: W.B. Saunders; 2007. Pp. 1025–1032.

28.	 Jacobson E. Progressive relaxation. Chicago: University of Chicago Press; 1929.
29.	 Jacobson E. You must relax. A practical method of reducing the strains of modern living. New 

York–London: Whittlesey House, McGraw-Hill Book Company Inc.; 1934.
30.	 Lehrer PM. How to relax and how not to relax: A re-evaluation of the work of Edmund Jacob-

son– I. Behav. Res. Therapy 1982; 20(5): 417–428.
31.	 Bernstein D, Borkovec T. Progressive relaxation training. Champaign, Illinois: Research 

Press; 1973.



Katarzyna Klasa et al.1034

32.	 Sławińska A. Zatosowanie progresywnej relaksacji mięśni Jacobsona w praktyce klinicznej. 
Psychiatria i Psychoterapia 2016; 12(4): 3–15.

33.	 Torales J, O’Higgins M, Barrios I, González I, Almirón M. An overview of Jacobson’s progres-
sive muscle relaxation in managing anxiety. Rev. Argent. Clin. Psic. 2020; 29(3): 17–23. Doi: 
10.24205/03276716.2020.748.

34.	 Zullino D, Chatton A, Fresard E, Stankovic M, Bondolfi G, Borgeat F et al. Venlafaxine versus 
applied relaxation for generalized anxiety disorder: A randomized controlled study on clinical 
and electrophysiological outcomes. Psychiatr. Q. 2015; 86(1): 69–82. https://doi.org/10.1007/
s11126-014-9334-2.

35.	 Servant D, Germe A, Autuori M, De Almeida F, Hay M, Douilliez C et al. [An integrative and 
transdiagnostic relaxation protocol for anxious patients. Results of a pilot study]. Encephale 
2014; 40(6): 501–506. https://doi. org/10.1016/j.encep.2014.07.001.

36.	 Merakou K, Tsoukas K, Stavrinos G, Amanaki E, Daleziou A, Kourmousi N et al. The ef-
fect of progressive muscle relaxation on emotional competence: Depression-anxiety-stress, 
sense of coherence, health-related quality of life, and well-being of unemployed people in 
Greece: An intervention study. Explore (N.Y.) 2019; 15(1): 38–46. https://doi. org/10.1016/j.
explore.2018.08.001.

37.	 Kumar S, Nayak R, Kumari S. Effectiveness Jacobson’s progressive muscle relaxation technique 
(PMRT) to relieve anxiety among alcoholic patients MHI, SCB, Cuttack, Odisha. Journal of 
Nursing and Health Science 2015; 4(4): 1–6.

38.	 Vancampfort D, De Hert M, Knapen J, Maurissen K, Raepsaet J, Deckx S et al. Effects of 
progressive muscle relaxation on state anxiety and subjective well-being in people with 
schizophrenia: A randomized controlled trial. Clin. Rehabil. 2011; 25(6): 567–575. https:/doi.
org/10.1177/0269215510395633.

39.	 Vancampfort D, Correll CU, Scheewe TW, Probst M, De Herdt A, Knapen J et al. Progressive 
muscle relaxation in persons with schizophrenia: A systematic review of randomized controlled 
trials. Clin. Rehabil. 2013; 27(4): 291–298. Doi: 10.1177/0269215512455531.

40.	 Meta-analysis amplifies the conclusions of a systematic review. Comment on the systematic 
review of Vancampfort et al. ‘Progressive muscle relaxation in persons with schizophrenia: 
a systematic review of randomized controlled trials’. Clin. Rehabil. 2013; 27(12): 1146–1148.
Doi: 10.1177/0269215513486382.

41.	 Conrad A, Roth WT. Muscle relaxation therapy for anxiety disorders: It works but how? J. 
Anxiety Disord. 2007; 21(3): 243–264. https://doi.org/10.1016/j.janxdis.2006.08.001.

42.	 Pifarré P, Simó M, Gispert J, Plaza P, Fernández A, Pujol J. Diazepam and Jacobson’s pro-
gressive relaxation show similar attenuating short-term effects on stress-related brain glucose 
consumption. Eu. Psychiatry 2015; 30(2): 187–192. Doi: 10.1016/j.eurpsy.2014.03.002.

43.	 Schröder A, Heider J, Zaby A, Göllner R. Cognitive behavioral therapy versus progressive 
muscle relaxation training for multiple somatoform symptoms: Results of a  randomized 
controlled trial. Cogn. Ther. Res. 2013; 37(2): 296–306. https://doi.org/10.1007/s10608-
012-9474-3.

44.	 Melo-Dias C, Lopes RC, Cardoso DFB, Bobrowicz-Campos E, Apóstolo JLA. Schizophrenia 
and progressive muscle relaxation – A systematic review of effectiveness. Heliyon 2019; 5(4): 
e01484. Published 2019 Apr 20. Doi: 10.1016/j.heliyon.2019.e01484.

45.	 Lu SM, Lin MF, Chang HJ. Progressive muscle relaxation for patients with chronic schizo-
phrenia: A randomized controlled study. Perspect. Psychiatr. Care 2020; 56(1): 86–94. Doi: 
10.1111/ppc.12384.



1035The usefulness of breathing and relaxation techniques influencing the autonomic nervous system

46.	 Park ES, Yim HW, Lee KS. Progressive muscle relaxation therapy to relieve dental anxiety: 
A randomized controlled trial. Eur. J. Oral. Sci. 2019; 127(1): 45–51. Doi: 10.1111/eos.12585.

47.	 Beddig T, Timm C, Ubl-Rachota B, Zamoscik V, Ebner-Priemer U, Reinhard I et al. Mindfulness-
based focused attention training versus progressive muscle relaxation in remitted depressed 
patients: Effects on salivary cortisol and associations with subjective improvements in daily 
life. Psychoneuroendocrinology 2020; 113: 104555. Doi: 10.1016/j.psyneuen.2019.104555.

48.	 Louvardi M, Chrousos GP, Darviri C. The effect of stress management techniques on persons 
with addictive behaviors: A systematic review. Mater. Sociomed. 2021; 33(3): 213–218. Doi: 
10.5455/msm.2021.33.213-218.

49.	 Cougle JR, Wilver NL, Day TN, Summers BJ, Okey SA, Carlton CN. Interpretation bias 
modification versus progressive muscle relaxation for social anxiety disorder: A web-based 
controlled trial. Behav. Ther. 2020; 51(1): 99–112. Doi: 10.1016/j.beth.2019.05.009.

50.	 Leung CJ, Yiend J, Trotta A, Lee TMC. The combined cognitive bias hypothesis in anxiety: 
A systematic review and meta-analysis. J. Anxiety Disord. 2022; 89: 102575. Doi: 10.1016/j.
janxdis.2022.102575.

51.	 Martinelli A, Grüll J, Baum C. Attention and interpretation cognitive bias change: A systematic 
review and meta-analysis of bias modification paradigms. Behav. Res. Ther. 2022; 157: 104180. 
Doi: 10.1016/j.brat.2022.104180.

52.	 Wilver NL, Cougle JR. An Internet-based controlled trial of interpretation bias modification 
versus progressive muscle relaxation for body dysmorphic disorder. J. Consult. Clin. Psychol. 
2019; 87(3): 257–269. Doi: 10.1037/ccp0000372.

53.	 Sayadi AR, Khodadadi A, Akbari A, Abbasabadi Z. The effect of movement therapy with 
progressive muscle relaxation on the depression rate of patients admitted to the psychiatric 
ward of Moradi Rafsanjan Educational and Medical Center in 2021. J. Med. Life 2023; 16(1): 
129–134. Doi: 10.25122/jml-2021-0436.

54.	 Oehler C, Görges F, Rogalla M, Rummel-Kluge C, Hegerl U. Efficacy of a guided web-based 
self-management intervention for depression or dysthymia: Randomized controlled trial with 
a 12-month follow-up using an active control condition. J. Med. Internet Res. 2020; 22(7): 
e15361. Doi: 10.2196/15361.

55.	 Klasa K, Sobański JA, Dembińska E, Citkowska-Kisielewska A, Mielimąka M, Rutkowski K. 
Network analysis of body-related complaints in patients with neurotic or personality disorders 
referred to psychotherapy. Heliyon 2023; 9(3): e14078. Published 2023 Feb 24. Doi: 10.1016/j.
heliyon.2023.e14078.

56.	 Klasa K, Sobański JA, Konop M, Dembińska E, Mielimąka M, Citkowska-Kisielewska A 
et al. What are we afraid of when we fear for our health? The symptom context of hypo-
chondriacal complaints. Psychiatr. Pol. 2023; 57(1): 163–178. https://doi.org/10.12740/PP/
OnlineFirst/135139.

57.	 Ozamiz-Etxebarria N, Santa María MD, Munitis AE, Gorrotxategi MP. Reduction of COVID-19 
anxiety levels through relaxation techniques: A study carried out in Northern Spain on a sample 
of young university students. Front. Psychol. 2020; 11: 2038. Doi: 10.3389/fpsyg.2020.02038. 
Erratum in: Front. Psychol. 2020 Oct 28; 11: 609098. PMID: 32982849. PMCID: PMC7477108.

58.	 Payne’s handbook of relaxation techniques: A practical guide for the health care professional, 
5th ed. Belchamber C, editor. London: Elsevier; 2022.

59.	 Daszkiewicz A, Gierlotka Z, Nierodziński W, Misiołek A, Misiołek H. Neuropathic pain after 
spinal cord injury resistant to conventional therapies – Case report. Psychiatr. Pol. 2016; 50(2): 
345–355. https://doi.org/10.12740/PP/40066.



Katarzyna Klasa et al.1036

60.	 Rucka K, Talarowska M. The impact of one-time relaxation training on attention efficiency 
measured by Continuous Performance Test in depressive disorders. Int. J. Environ. Res. Public 
Health 2022; 19(11): 6473. Published 2022 May 26. Doi: 10.3390/ijerph19116473.

61.	 Braillon A, Fried EI, Cristea IA, Cosgrove L, Naudet F. Treatments for major depression. Lancet 
2023; 401(10394): 2110. Doi: 10.1016/S0140-6736(23)00953-4.

Address: Katarzyna Klasa 
Chair of Psychotherapy, Jagiellonian University Medical College 
31-138 Kraków, Lenartowicza Street 14 
e-mail: katarzyna.klasa@uj.edu.pl


