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Abstract 

This study aimed to examine the effect of diaphragm awareness exercise on flow experience and 1-minute paced deep 

breathing assessment. A total of 17 university students, seven males and ten females, aged 20.641.5 years, participated in the 

study voluntarily. The convenience sampling method was used in the study. The study is a single group, Pre-Post test design. 

Personal information form, 1-min Paced Deep Breathing measurement, and " Flow State Questionnaire " to determine flow 

experiences were used as data collection tools in the pre-test. Diaphragm awareness exercise were performed ones a week for 

eight weeks. In the post-test, the procedure applied in the pre-test was applied. According to the findings, significant 

differences were observed in SDNN (p= .035), Balance (p= .013), Concentration (p= .023), and flow (p= .009) of the study 

group after the diaphragm awareness exercise (p<0.05). However, no significant difference was observed in MHRR, RMSSD, 

and Coherence parameters (p>0.05). In conclusion, Diaphragm awareness exercises increases heart rate variability. It also 

positively affects the flow experience by increasing balance and concentration on work. 
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INTRODUCTION  
 

The foundations of breath psychology, 

celebrated for thousands of years in various 

wisdom and spiritual traditions, are studied in 

connection with many themes (like consciousness, 

embodiment, spirituality, and healing). Breath 

psychology practices are also considered in the 

context of health, sport, and skills training 

(Edwards, 2008). 

Respiratory activity significantly alters the 

membrane potentials of preganglionic vagal and 

sympathetic neurons. The most prominent of these 

"respiratory pathways" is respiratory sinus 

arrhythmia, the rhythmic fluctuations of 

electrocardiographic R-R intervals observed in 

healthy people (Eckberg, 2003). Respiratory Sinus 

Arrhythmia (RSA) reflects the increase and  

 

decrease in cardiac sinus rhythm corresponding to 

inhalation and exhalation. Sympathetically 

mediated breathing (inhalation) is associated with 

increases in heart rate, while parasympathetically 

mediated exhalation is reflected by decreases in 

heart rate. It is a function of the processes that 

control respiration and thus gas exchange 

(Schwartz and Andrasik, 2017).  

All people breathe differently depending on 

the mental and physical conditions they are in. In 

the event of a strain, when a person perceives the 

situation as a threat, the activity of the sympathetic 

nervous system increases. This leads to some 

physiological and mental symptoms. One of these 

symptoms is increased respiratory frequency. 

Breathing becomes frequent, superficial, and 

chest-related. The air goes to the upper part of the 

lungs. In normal breathing, however, air goes to 

https://dergipark.org.tr/tr/pub/ijdshs
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the whole lungs and is related to the abdomen. 

This is called diaphragmatic breathing (Doğan, 

2005, p.120-121). Many muscles are involved in 

breathing, the most important of which are the 

diaphragm, abdominal muscles, and inter-rib 

muscles (Pehlivan, 2015). Therefore, it is 

recommended to perform breathing exercises 

together with diaphragmatic breathing 2-3 times a 

day for 5-10 minutes (Doğan, 2005, p. 121; 

Tiryaki, 2000, p. 39). 

Heart rate refers to the number of heartbeats 

in one minute (Ergen et al., 2011, p. 70). Heart rate 

variability refers to the detectable change in R-R 

intervals reflecting the autonomic balance between 

the sympathetic nervous system (SNS) and 

parasympathetic nervous system (PNS) acting on 

the sinoatrial node (Freeman et al. 2006). HRV is 

therefore considered a neuro-cardiac measure 

reflecting heart-brain interactions and autonomic 

nervous system dynamics (McCraty et al., 2009). 

A number of strategies are helpful when a 

person wants to control heart rate variability. 

Diaphragmatic breathing, relaxation meditation, 

and cultivating positive emotion are tools to 

change heart rate variability (Moss, 2004). 

Diaphragmatic breathing is a critical tool for 

increasing heart rate variability and establishing a 

consistent heart rhythm. In diaphragmatic 

breathing, the individual breathes deeply, 

smoothly, and fully using the diaphragm muscles 

at the bottom of the lungs. With each breath, the 

individual fills the lungs completely but 

effortlessly and then empties the lungs completely 

and smoothly. Breathing continues evenly and 

smoothly at about six breaths per minute (Moss, 

2004). 

Flow theory is a theory proposed by Mihaly 

Csikszentmihalyi in 1975 (Orhun & Gülcan, 

2022). According to the flow model, an 

individual's perceived level of difficulty and 

personal skills lead to their level of optimal 

experience (Csikszentmihalyi & Larson, 2014, p. 

81). 

 
 

Figure 1. Model of The Flow State 

(Csikszentmihalyi & Larson, 2014, p. 147) 

According to the model, the points that the 

individual should avoid in order to be in the flow 

channel are anxiety and worry. When action 

opportunities are perceived by the individual as 

exceeding their abilities, the resulting stress is 

experienced as anxiety. When action opportunities 

are in balance with the individual's skills, the state 

of flow is felt. If the skills exceed the difficulties, 

boredom and tiredness are experienced 

(Csikszentmihalyi & Larson, 2014, p. 147). 

However, Csikszentmihalyi and Larson 

(2014) also state that whether or not a person is in 

flow does not entirely depend on the objective 

nature of the challenges available or the objective 

skill level. In fact, whether or not one is in flow 

depends entirely on one's perception of what 

challenges and skills are. According to 

Csikszentmihalyi and Larson, with the same 

objective level of action opportunities, a person 

can feel anxious one moment, bored the next, and 

in a state of flow immediately afterward. 

Therefore, it is impossible to say with certainty 

whether a person will be bored or anxious in a 

given situation. 

Csikszentmihalyi (2022) states that every 

flow activity, including competition, chance, and 

any other dimension of experience, has a kind of 

exploration and features that take the person to a 

new reality. These activities push the person to a 

higher level of performance, which leads to a level 

of consciousness that was previously 

unimaginable. In other words, it transforms the 

essence, making it more complex. The 

development of this essence is the key point of 

flow activities (p.116-117). 

Furthermore, Collingwood (1938) states that 

consciousness is autonomous, and only its decision 

determines whether to pay attention to a particular 

sensation or emotion. He states that a conscious 

being is not free to decide which emotion to have, 

but it is free to decide which emotion to place at 

the center of its consciousness. So in order to be 

conscious of pleasurable experiences, it is 

necessary to narrow the focus of attention to only 

the relevant stimuli. What we usually call 

"concentration" is intensely focused attention on a 

narrow range of stimuli (Csikszentmihalyi, 2022, 

p. 3-7).  

Breathing training aims to restore a person's 

ability to maintain proper respiratory chemistry 

regardless of emotional state, activity, or 

respiratory rate. While some breathing practices 
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may involve relaxation, the goal is breath training 

(Khazan, 2013).  

In the literature, 1-minute paced deep 

breathing measurement has been used with 

parameters such as determining worker health (Six 

Dijkstra et al. 2019), differences between short- 

and long-term HRV measurements (McCraty et al. 

2021), and perceived stress (Tripska et al. 2022). 

Studies also examine the effect of diaphragm 

awareness exercises on HRV using different 

protocols (Edwards, 2005; Rocha et al. 2020). 

There are studies on flow experience in the 

literature. However, from a different perspective, 

there is no study examining the effect of 

diaphragm awareness exercises on flow 

experience. Studies on flow experience have been 

evaluated by considering different parameters such 

as athletic mental energy and mindfulness (Öner, 

2022), motivation regulation, and the role of 

personality (Turgut and Ümmet, 2021). 

In this context, it is conceivable that the 

focus on breath and diaphragm movement in 

diaphragm mindfulness practices may affect 

balance, concentration on the task, and therefore 

the overall flow state with these. It may also cause 

some changes in heart rate variability parameters. 

In this context, this study aims to examine the 

effect of diaphragm awareness exercises on flow 

experience and 1-minute paced deep breathing 

assessment. 

 

MATERIALS AND METHODS 
 

Participants 

A total of 17 university students, seven 

males, and ten females, voluntarily participated in 

the study. The convenience sampling method was 

used in the study. The study included individuals 

between the ages of 18-25 who were sedentary, did 

not have a systematic disorder, and did not 

regularly use medication. The study is a single 

group, Pre-Post test design. 

This study used the G Power 3.1.9.7 

software package to calculate the number of 

participants, setting α = .05, power = 0.8, and 

effect size = 0.8. The calculated number of 

participants was 15. Considering an attrition rate 

17 participants were recruited for this study. 

Ethics Committee Approval of the study was 

taken from the Ethics Committee of Burdur 

Mehmet Akif Ersoy University before starting the 

research (Decision No: GO 2023/279) and, written 

informed consent was obtained from the 

participants before starting the study. 

 

Table 1. Descriptive statistics 

 

Age 

N X̄ Sd 

17 20.64 1.5 

 

Data Collection Tools 

Personal Information Form 

It was created by the researchers in order to 

determine the age, gender, exercise status, and 

disease-medication status of the individuals. 

Diaphragm Awareness Study 

In the diaphragm awareness study, one of the 

exercise that increase diaphragm awareness in 

Önder (2019)'s 365 Gün Nefes (365 Days of 

Breathing) book were used. The exercise that 

increase diaphragm awareness was performed by 

the participants while sitting on a chair. The 

application format of the exercises is as follows; 

Exercise: In a seated position, participants 

breathed in and out with the left hand on the navel 

(solar plexus) and the right hand on the chest. 

They were asked to notice that either one or both 

hands rose as they inhaled and vice versa as they 

exhaled. Participants were only asked to 

experience the current situation. 

1-min Paced Deep Breathing Measurement 

HRV was assessed with a 1-minute paced 

deep-breathing protocol. The 1-minute paced 

deep-breathing measurement was performed using 

the HeartMath brand emWave Pro+ device. The 

blood volume measurement sensor in the emWave 

Pro+ device was placed on the participant's earlobe 

and measured for 1 min, and MHRR, SDNN, 

RMSSD, and Coherence values were obtained. 

Flow State Questionnaire 

This scale was developed by Magyarodi, 

Nagy, Soltesz, Mozes, and Olah (2013) and 

adapted into Turkish by Uz-Baş (2019) in order to 

examine the flow experience of individuals and 

their basic characteristics within the flow 

experience. It is a 5-point Likert-type scale 

consisting of ''Strongly Disagree'', ''Disagree'', 

''Undecided'', ''Agree'' and ''Strongly Agree'' 

statements and a total of 12 items. The scale has 

two sub-dimensions: balance and concentration on 

work. A minimum score of 12 and a maximum 

score of 60 can be obtained from the scale. A high 

score on the scale indicates that the individual has 
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a high level of flow experience. Cronbach Alpha 

internal consistency reliability coefficients of the 

scale were found to be .93 for the balance sub-

dimension, .83 for the work concentration sub-

dimension, and .91 for the total score.  

Procedure 

In the first session (pre-test), the personal 

information of the participants was collected.  

After the participants rested in a sitting position for 

5 minutes, a 1-minute Paced Deep Breathing 

measurement was performed using the heart math 

emWave pro+ device. Immediately after the 

measurement, the participants were asked to fill in 

the Flow State Questionnaire to determine their 

flow experience. Then, diaphragm awareness 

exercise was practiced for ones a week for 8th 

weeks and the post-test was performed in the 9th 

week. In this study, diaphragm awareness 

exercises were performed in the subjects' breathing 

cycles in a sitting position for 10 minutes. 

Participants were asked not to consume 

stimulants such as coffee 12 hours before the 

measurement. Measurements were collected 

between 11.00-14.00 hours. Diaphragm awareness 

exercise were conducted by a breathing instructor. 

  

 
                           *PIF Personal information form, *DAEDiaphragm awareness exercise 

Figure 2. Procedure  

Statistical Analysis 

SPSS statistics program was used in the 

analiysis of the data. Z scores were examined to 

determine the extreme values of the data. Values 

above -2.50 +2.5 were excluded from the Z scores 

data. Then, for the values of EM score p> 0.05, 

loss data assignment was made according to the 

average of the series. Normality test was 

performed using Shapiro Wilks test. HRV 

parameters and flow experience were considered 

dependent variables, and diaphragm awareness 

studies were considered independent variables. 

The effect of the application in the groups was 

evaluated by paired sample t-test. The significance 

of the difference between the averages was taken 

as α=0.05. 

 

RESULTS 
 

 

 
 

Figure 2. SDNN, Balance, Concentration and Flow total Chart before and after diaphragm awareness exercise 
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When Table 2 is examined, a significant 

difference was observed in SDNN (p= .035), 

Balance (p= .013), Concentration (p= .023), and 

Flow (p= .009) in the study group (p<0.05). 

However, no  significant difference was observed 

in MHRR, RMSSD, and Coherence parameters 

(p>0.05). 

 

Table 2. HRV parameters and flow experience before and after diaphragm awareness exercise 
 

 
                  *p<0.05 *C1Coherence, BBalance, C2Concentration , FTFlow Total 

 

DISCUSSION 

 

For this study, HRV was measured with 

various parameters, including SDNN, RMSSD, 

MHRR, and coherence. Results show that the 

diaphragm awareness exercises applied in the 

current study affected the SDNN parameter. Time 

domain indices of heart rate variability measure 

the amount of HRV observed during monitoring 

periods ranging from <1 minute to >24 hours. 

SDNN is one of these parameters. SDNN is the 

standard deviation of NN intervals (Shaffer and 

Ginsberg, 2017) and is a reliable and descriptive 

measure for the assessment of HRV (Schipke et 

al., 1999).  

When the literature is examined, it is 

possible to find studies in which diaphragm 

applications positively affect heart rate variability. 

The study results of Subbalakshmi et al. (2014) 

show that diaphragmatic breathing causes more 

cardiac autonomic modulation in healthy subjects. 

According to the results of Hunt et al. (2021), 

diaphragmatic breathing caused significant 

increases in HRV. According to Moss (2004), a 

number of strategies help when a person wants to 

control heart rate variability. First, diaphragmatic 

breathing is a critical tool to increase heart rate 

variability and establish a consistent heart rhythm. 

In addition to diaphragmatic breathing, cognitive 

relaxation, and positive emotion help to achieve 

optimal increases in HRV. According to MacLean 

and Psych (2004), two aspects of breathing are 

crucial for achieving 'consistency' or optimal heart 

rate variability. One is respiratory mechanics, 

which emphasizes diaphragmatic breathing rather 

than thoracic or chest breathing. But more 

importantly, breathing frequency plays a critical 

role in bringing the heart and other physiological 

systems to a state of coherence or optimal 

functioning. When the literature was examined, it 
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was observed that studies related to the diaphragm 

and HRV were also conducted on patient groups.  

In addition, the diaphragm technique can 

reduce the mean resting heart rate. Immediately 

after diaphragm training, it can increase heart rate 

variability (Rocha et al. 2020). Recent evidence 

recognizes breathing skills as the original method 

of energy control, disease prevention, health 

promotion and quality of life improvement 

(Edwards, 2005). Results show that the literature 

supports the findings of the current study. 

According to the results of the study, diaphragm 

awareness exercises increase HRV.  

In the present study, RMSSD and MHRR 

parameters are not significantly different. RMSSD 

is the root mean square of consecutive RR interval 

differences between normal heartbeats and 

provides an estimate of parasympathetic system of 

the heart (Shaffer and Ginsberg, 2017).Schipke et 

al. (1999) recommend SDNN as a reliable, easily 

accessible, and descriptive measure for the 

assessment of HRV due to the wide distribution of 

RMSSD and pNN50. 

MHRR is the mean heart rate interval. 

MHRR is expressed as a time domain variable that 

indicates the magnitude of the acceleration-

deceleration amplitudes of the heart. It is also a 

helpful parameter in the assessment of autonomic 

nervous system health (Six Dijkstra et al., 2019). 

The MHRR method is typically measured from a 

series of consecutive deep breaths, usually at least 

six breaths at a rate of five or six breaths per 

minute (Shields, 2009). In the current study, 

MHRR values did not differ significantly. 

However, when the pre-test and post-test averages 

were analyzed, it was observed that there was an 

increase. A lower MHRR indicates a higher health 

risk (Six Dijkstra et al., 2019).  

There are studies on flow experience in the 

literature. However, from a different perspective, 

there is no study examining the effect of 

diaphragm awareness exercises on flow 

experience. Magyarodi and Olah (2015) found that 

the most typical solo flow activities are work, 

sports, creative activities, and reading. The most 

common social activities that trigger flow are work 

and sports. The choice of the most frequent flow-

inducing activities in both solitary and 

interpersonal situations depends on the gender of 

the respondent, and various demographic factors 

may influence the frequency of flow experiences 

in different contexts. Öner (2022) study results 

showed that athletes' mindfulness, awareness, and 

refocus were significantly related to on-task flow, 

balance, and self-giving, and a non-judgmental 

attitude was only positively related to balance. 

Turgut and Ümmet (2021) study results show that 

when adults can motivate themselves in their lives, 

it will be easier for them to focus on any activity 

they perform (academic, housework, hobby, daily 

work, etc.) when their willpower to regulate their 

motivation is high, and it will be easier for them to 

fully concentrate and experience flow in the 

activity. As a result of Eryılmaz's (2018) study, it 

was seen that the balance between the challenges 

and skills dimension of the flow experience 

(balance between challenges and skills; activity 

adoption), which was examined through two 

structures, had an effect on self-efficacy. 

Wessling's (2022) study results show that there is a 

relationship between flow and well-being. As a 

result of Eryılmaz's (2018) study examining the 

flow experiences of individuals participating in 

recreational activities, it was found that the flow 

experience did not differ for the individual who 

performed the activity indoors and outdoors. In the 

current study, diaphragm awareness exercises and 

flow experience on breathing were performed 

indoors. When the literature is examined, it shows 

that the studies are mostly on the effect of 

recreational activities on flow experience. The 

results of the current study show that diaphragm 

exercises increase the balance and concentration 

skills of individuals by staying in the flow. 

Therefore, being in the flow in activities on 

breathing is realized after repetitions. Thus, 

repeating the diaphragm awareness exercises leads 

to an improvement in the flow experience. 

In conclusion, Diaphragm awareness 

exercises increase heart rate variability. It also 

positively affects the flow experience by 

increasing balance and concentration on work. In 

future studies, it is recommended to increase the 

application time of diaphragm awareness studies 

and to apply them to a larger sample group by 

adding a control group. In addition, supporting 

diaphragm awareness studies with different 

breathing techniques on athletes will contribute to 

the literature. 
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