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Abstract 

 

Introduction:  Patients with chronic renal disease are at risk for dyspnea, which can have a negative impact on their 

quality of life. The current study aims to investigate the influence of breathing exercise on respiratory parameters in 

hemodialysis patients due to a lack of agreement on the efficacy of breathing exercise in the respiratory status of 

hemodialysis patients. 

  

Method: Participants were randomly assigned to one of two groups in this single-blind clinical investigation 

(intervention and control). Under the supervision of a nurse, the intervention group practiced breathing interventions 

(deep and slow breathing) for eight sessions over the course of a month. Data was collected using two questionnaires 

(demographic and respiratory parameter checklist). 

 

Results: There was a significant change (P=0.000) between the pre- and post-scores of the respiratory score in the 

intervention and control groups. 

 

Conclusion: Because breathing intervention is beneficial in lowering dyspnea and improving respiratory parameters, 

nurses should consider using it as an appropriate therapy for these patients due to its simplicity and low cost. 
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Introduction 

 

Chronic Kidney Disease (CKD) is a disease with a 

poor prognosis that causes the loss of renal function 

and progresses to the end stages of renal disease 

(ESRD) (1,2). Continuous hypertension, fatigue, 

dizziness, limb edema, shortness of breath, 

tachycardia, pericarditis, pericardial effusion, seizure, 

and restless leg syndrome are all symptoms of this 

condition (1,3). The patient's physiological and 

psychological function are both reduced as a result of 

this disease (2). In America, there were 125480 ESRD 

patients registered in 2107, with a standardized rate of 

340.7 per million (2). The frequencies of these patients  

 

are increasing in Iran as well. At the end of 2014, there 

were roughly 53000 individuals with advanced renal 

failure, with 25934 of them on dialysis (4, 5). Because 

of the long-term chronicity of the disease, patients may 

require and suffer from life-long dialysis, dietary 

restrictions, a heavy financial burden of treatment, as 

well as dialysis blockage, pain in the fistula, fatigue, 

and changes in vision, all of which can lead to 

psychiatric disorders (4, 6, 7). Anxiety (46.72 percent) 

is the second most frequent psychological condition in 

dialysis patients, following depression (55.9%). (8). 

Furthermore, some research reveal that patients are 

more anxious during dialysis sessions (8). 

 

Anxiety can raise a person's vulnerability, aggravate 

the disease, and shorten the length of treatment. 

Continued worry in dialysis patients raises mortality, 

increases the risk of suicide by aggravating symptoms, 

lowers quality of life, and hinders recovery (9-12). The 

majority of patients' seemingly unreasonable 

behaviors, such as inactivity, may be attributed to 

anxiousness in these patients, in which they dispute the 

personnel and doctors (13). Many studies have shown, 

however, that prompt diagnosis and treatment of these 

people can significantly enhance their quality of life 

and sleep, as well as reduce inappropriate behavior (6, 

9-11). Anxiety raises heart rate, blood pressure, and 

respiration rate by activating the sympathetic nervous 

system and producing adrenaline and norepinephrine, 

whereas hemodialysis affects vital indicators such 

hypotension, respiratory failure, and tachycardia. As a 

result, anxiety-controlling therapies can also enhance 

these patients' physiological markers (3, 14, 15). The 

pharmacological technique cannot be utilized due to 

low renal function because of the numerous 

difficulties of anxiolytic medications and their 

unfavorable effects on hemodialysis (2, 12, 13). To 

manage anxiety in these people, non-drug approaches 

such as music, relaxation techniques, regular exercise, 

hypnosis, Quran, hope therapy, and yoga have been  

 

used in recent years (16,17). Nurses are one of the 

long-standing groups in contact with these individuals. 

They are in charge of the physical and mental well-

being of patients (14). Nurses play a critical role in 

encouraging happy emotions in patients by developing 

and designing techniques to deal with negative 

emotions (14). One of these strategies is to create safe, 

non-prescriptive interventions like deep breathing, 

which is a low-cost relaxing technique that may be 

practiced with minimal instruction (2). These 

breathing exercises regulate respiratory rate and 

respiratory count by opening alveoli and relaxing 

muscles, resulting in a decrease in respiratory rate and 

respiratory count while promoting relaxation and 

regular breathing (5). Deep breathing has been shown 

to increase  parasympathetic   system  activity, reduce  

anxiety, and improve vital signs in athletes, according 

to research. 

 

Deep breathing, according to other studies, maintains 

a balance between the sympathetic and vagal systems 

and, as a result, improves heart rate. Deep breathing 

also helps individuals with advanced heart illness, as 

well as improving fatigue, sleep, and overall quality of 

life (14, 15). The traditional approach to treating 

psychiatric diseases including anxiety and depression 

relies on drug therapy. These medications irritate 

dialysis patients due to their diminished renal function 

and consequences. Techniques like as serenity and 

deep breathing can be applied, and they are also 

inexpensive (2). Because rapid changes in heart rate, 

blood pressure, and arrhythmias can lead to sudden 

death in hemodialysis patients, it's best to keep an eye 

on them throughout dialysis (15). The high incidence 

of anxiety has a negative impact on patients' quality of 

life and therapy, particularly in terms of physiological 

indicators (respiratory rate). Respiratory exercises can 

be utilized as a non-pharmacological, low-cost, 

simple, inexpensive, and low-level option to regulate 

anxiety and avoid dangerous chemical therapies in 

these patients (16, 17). It's yet unclear whether 

respiratory training provided by a nurse can assist 

these patients experience less dyspnea during dialysis. 

As a result, the purpose of this study was to see how 

breathing exercise affected hemodialysis patients' 

respiratory indices. 
 

Method 

 

This was a single-blind clinical trial that was 

registered with the Iran Clinical Trial Center under the 

code IRCT2017100736611N1. ESRD patients who 

completed two to four-hour sessions in a hemodialysis 

unit connected with Shahrekord University of Medical 

Sciences provided the study sample.
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Patients must be 18 years old, have been on 

hemodialysis for at least three months with two to 

three sessions per week, have no non-hearing 

impairment or mental disorders confirmed by 

psychiatrists, and have no underlying respiratory 

illness that makes performing respiratory exercises 

and participating in the study difficult (2). Patients 

who were hospitalized or who did not have a regular 

dialysis referral for any reason during the study period 

were excluded (2). 

 

A total of 100 eligible male and female patients were 

chosen at random and divided into two groups based 

on dialysis day. Six days of the week were randomly  

 

divided into two groups of three days for the 

experimental and control groups using a lottery (both 

for three days a week). Before defining the days in 

each group, it is vital to emphasize that hemodialysis  

occurs two or three times every week. They were 

divided into two groups of 50, one control and the 

other experimental, after acquiring written agreement. 

Demographic questionnaires and a respiratory 

indicators checklist, which included breathing rate and 

VO2max, were used to collect data. Age, sex, 

education level, marital status, occupation, duration of 

chronic renal illness, hospitalization history, and drug 

intake were all included in the demographic data. The 

patient's chest movements per minute were used to 

determine his breathing rate. An assessment that was 

blind to the type of intervention was used to collect 

data. The level of respiratory parameters in the control 

and test groups were measured and recorded 10 

minutes before the intervention and 10 minutes after 

the intervention, respectively (2). 

 

In the intervention group, these activities were 

completed in three phases, with the nurse providing 

direction in three different methods at each stage: 

 

A) For patients, ten minutes of breathing exercises 

under the direct direction of a nurse. 

 

B) The audio device played instructions for 10 

minutes at the start of the respiratory program 

(abdominal proper breathing, breathing speed, body 

situation, and methods of abdominal muscle 

contraction during the bellows and exhalation), and 

then the music played while the patients did calm and 

deep breathing with the nurse. 

 

C) At this point, the patients conducted 30 minutes of 

breathing exercises under indirect supervision (18). 

 

 

 

The nurse supervised all three stages during the first 

session, and during subsequent sessions, the breathing 

exercises were performed with the nurse's indirect 

assistance. Of course, the nurse had to ensure that the 

patient had learnt the exercises and that he or she had 

not dozed off throughout the training session. The 

control group received standard medical treatment. 

The data was encoded and entered into SPSS software 

version 21 once it was collected. Descriptive statistics 

(frequency, percentage, mean, standard deviation) and 

inferential statistics were used to examine the data 

(independent t-test, Chi-square test, repeated values). 

P less than 0.05 was deemed to be the significant level. 

 

Results 

 

Five patients in the intervention group refused to 

participate, and five persons in the control group did 

not match the research's inclusion requirements, 

therefore 50 people in each group were enrolled in the  

 

main trial. The intervention and control groups had 

similar mean ages of 64.94 11.76 years and 60.12 

15.63 years, respectively. There were 34 (68 percent) 

males in the control group and 35 (70 percent) guys in 

the test group. Other socioeconomic characteristics  

 

such as gender, age, locality, marital status, education 

level, job, and so on had no significant link with 

hospitalization history (P >0.05). (Table 1). 

 

The mean and standard deviation of respiratory rate 

and VO2max were measured in each session. Table 2 

shows the outcomes of the variables investigated. 

There was a significant difference in the mean of the 

difference between the respiratory rate scores before 

and after the intervention (F=418.584, df=1, P-

value=0.000). There was a significant statistical 

difference in the mean VO2max score before and after 

intervention (F=2.538, df=6.305, P-value=0.018).  

 

The mean respiratory rate before and after intervention 

was substantially greater in the first session than in the 

others, but there was no statistically significant 

difference between the remaining sessions. In both the 

experimental and control groups, the mean difference 

before and after the respiratory rate in the research 

sessions was statistically significant. The experimental 

group's respiratory rate was substantially different 

from the control group before and after the 

intervention in all sessions (F = 2.423, df = 6.305, P-

value = 0.023).
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Table 1. Demographic characteristics and physiological indices of the studied samples in the control and test groups 

 

Variables Test group  

N(%) 

Control group  

N(%) 

P-value  

Sex Female 15(30) 16(32) 0.829 

Male 35(70) 34(68) 

Address City 28(56) 30(60) 0.685 

Village 22(44) 20(40) 

marital status Single 1(2) 4(8) 0.169 

Married 49(98) 46(92) 

Level of 

Education 

Illiterate 30(60) 26(52) 0.672 

Under the diploma 11(22) 16(32) 

diploma 7(14) 7(14) 

Higher than diploma 2(4) 1(2) 

Job housewife 15(30) 17(34) 0.835 

Free 9(18) 10(20) 

Retired 26(52) 23(46) 

History of 

hospitalization 

Yes 44(88) 46(92) 0.505 

No 6(12) 4(8) 

Age (Mean ± SD) 64.94±11.76 60.12±15.63 0.085 

 

                Table 2. The mean and standard deviation of the pre- and post- anxiety scales in each session 

 

Group Session VO2max Breath per minute 

(Mean±SD) 

First intervention group 17.4 (7.2)  24.2 ±1.11 

Control group 17.1 (5.2)  24.04±0.51 

P-value 0.97 0.90 

Second intervention group 20.4(8.7) 20.76±1.84 

Control group 17.2(5.7) 23.06±1.43 

P-value 0.03 0.04 

Third intervention group 20.9 (8.4) 19.65±1.25 

Control group 17.1(5.4) 23.12±1.43 

P-value 0.02 0.02 

Fourth intervention group 20.9 (8.4) 18.49±1.06 

Control group 17.1 (5.4) 23.22±0.63 

P-value 0.02 0.04 

Fifth intervention group 21.4 (8.4) 18.62±1.23 

Control group 17.0 (5.4) 23.11±0.43 

P-value 0.03 0.02 

Sixth intervention group 20.9 (8.4) 17.67±1.17 

Control group 17.2 (5.4) 23.00±0.70 

P-value 0.02 0.03 

Seventh intervention group 21.2(8.4) 17.64±1.35 

Control group 17.1(5.4) 23.02±0.68 

P-value 0.01 0.03 

Eighth intervention group 21.5(8.2) 17.71±1.06 

Control group 17.4(5.3) 23.00±0.76 

P-value 0.01 0.02 

Total intervention group 20.4(8.3) 18.76±1.84 

Control group 17.2(8.4) 20.54±1.43 

 P-value 0.000 0.018 

http://www.ijehs.com/


                                        Breathing exercise and respiratory parameters in CKD patients 
  

 
 
www.ijehs.com  2021, Vol. 2, No. 10: e21         CC BY 4.0  5 

 

Discussion 

 

Dyspnea and the number of breaths per minute 

decreased during dialysis, whereas VO2 max 

increased dramatically, according to the study's 

findings. Both intradialytic cycling and pedometer 

programming enhanced aspects of physical function, 

according to Bohm and colleagues. In hemodialysis 

programs, neither intervention had a substantial effect 

on aerobic capacity (19). 

An intra-dialytic training program increased sub-

maximal aerobic metabolism and endurance exercise 

capacity, according to a study by Reboredo and 

colleagues (20). Zoonmer and colleagues also 

discovered that parasympathetic stimulation lowers 

the respiratory rate, heart rate, and pain in patients with 

chronic pain (21). Bilo and colleagues discovered that 

slow, deep breathing lowers systolic blood pressure as 

well (22). 

Because the mechanism of these respiratory workouts 

is the expansion of the alveoli as a result of an increase 

in the parasympathetic system's activity and the 

sympathetic system's and tone-vagal system's balance, 

it appears that they diminish positional anxiety and 

physiological parameters (systolic and diastolic blood 

pressure, and respiratory rate). As a result, the findings 

revealed that following a respiratory intervention, the 

mean of situational anxiety fell dramatically. Bennett 

et al. discovered that yoga and deep breathing training,  

which is one of the phases of yoga, can help 

hemodialysis patients feel less depressed and enhance  

their quality of life (23). Aerobic exercise was another 

treatment option for these patients. 

Afshar and colleagues found that moderate-intensity 

aerobic exercise during the first two hours of dialysis 

enhanced dialysis patients' quality of life and sleep 

(24). Stanly Rat et al. found that complete breathing 

method enhances health-related quality of life and 

lowers heart rate variations, anxiety, exhaustion, 

insomnia, and pain in hemodialysis patients in a 

review research (25). As a result, the findings of this 

study are similar with our findings, indicating that 

deep and calm breathing reduces respiratory rate in 

hemodialysis patients. Kiani and colleagues found that 

Benson's relaxation approach did not improve total 

anxiety symptoms in hemodialysis patients in their 

study (26). 

In their study "Exercise-Based Interventions in 

Hemodialysis Patients: A Systematic Review with a 

Meta-Analysis of Randomized Controlled Trials," 

Bogataj and colleagues found that overall exercise 

programs for dialysis patients have significant positive 

effects on 6-minute walk test performance, oxygen 

consumption, and inflammation. However, there were 

no statistically significant differences between this 

sort of exercise and aerobic or resistance training alone 

(27).  

So, while contradictory studies on non-

pharmacological treatments have shown that non-

pharmacological methods are not always effective in 

dialysis patients, the relaxation method used in this 

study is simple to learn, requires no special equipment 

or costs, and can be followed by all patients in the 

sleep mode. As a result, patients can learn these 

activities quickly, either during dialysis or by boosting 

their index and reaping the benefits. We will prevent 

these patients from experiencing different economic 

and psychological expenses, as well as costs to 

themselves and their family, by intervening 

physiologically. These patients will be able to practice 

these breathing exercises without the assistance of a 

professional and qualified individual, which will cost 

them money. By teaching this strategy, the treatment 

team and patients can take an effective step toward 

reducing anxiety and improving physiological indices 

in these individuals.  

The limitations of this study are that, first, cultural, 

social, psychological, family and educational 

differences in dialysis patients can be evaluated in 

determining of the severity of anxiety symptoms in 

patients not under researcher’s control; second, the 

likelihood of a sample loss due to a chronic illness was 

high;  third, because of the patient’s age, the 

complications of dialysis have led to interruptions in  

 

breathing exercises which were not controlled by the 

researcher.   Researchers   recommend    conducting a  

similar study with a larger sample size and more 

sessions. Due to the loudness of dialysis and packed 

devices, it is preferable to utilize the Hennessy Fei 

instead of the sound system when instructing these 

patients. It is best to employ digital monitoring to 

obtain blood pressure, heart rate, and respiration for 

the researcher's convenience, and these workouts will 

eventually continue during dialysis sessions. 

 

Conclusion 

 

The findings of this study revealed that during dialysis, 

deep and silent breathing lowered respiratory rate and 

dyspnea enhanced VO2max. These exercises can be a 

useful tool for improving physical and mental health 

in these people, and they come at no cost to them. 

These breathing exercises are also simple to conduct 

because these patients are unable to participate in out-

of-home sporting activities due to their physical 

limitations. These exercises also don't require any 

equipment or space, and the patient can do them while 

lying   down.   Nurses   can   play  an important role in 
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hemodialysis by providing health care, regulating 

symptoms, reducing anxiety, and, as a result, 

enhancing the physiological indices of patients 

undergoing hemodialysis. The findings of this study 

can be used to develop a strategy for reducing anxiety 

severity and promoting hemodynamic improvement in 

these patients. However, it appears that a study with 

such a large number of samples and a long intervention 

period could aid in the generalization of the findings. 
 

Application of Research Findings in clinical 

practices 

 

Because it reduces anxiety and improves vital signs, 

this non-pharmacological method can enhance 

treatment responsiveness and provide better dialysis 

care for these patients. It's also regarded as a 

straightforward treatment option with few drawbacks. 

The dialysis ward nurse pays close attention to the 

patient, and the patient benefits as a result.  
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