
Fisioter. Mov., 2021, v. 34, e34113   DOI: 10.1590/fm.2021.34113   

ORIGINAL ARTICLE    Open access and CC-BY licensed

* Correspondence: tatianaonofre@hotmail.com

Respiratory muscle 
strength and quality 
of life in chronic 
kidney disease patients 
undergoing hemodialysis 

Força muscular respiratória e 

qualidade de vida em pacientes 

com doença renal crônica 

submetidos à hemodiálise

Universidade Federal do Amapá (UNIFAP), Department of Biological 

Sciences and Health, Physiotherapy Course, Cardiovascular and 

Respiratory Physiotherapy Laboratory, Macapá, AP, Brazil

Abstract

Introduction: Hemodialysis (HD) sessions associated with 

the chronic kidney disease (CKD) repercussions may cause 

respiratory muscle impairment and limitations of daily 

living activities, which may compromise the quality of life. 

Objective: To evaluate respiratory muscle strength and 

quality of life in HD patients. Methods: A cross-sectional 

study involving CKD patients of both sexes undergoing 

HD. All were evaluated during HD, using an evaluation 

form containing personal and clinical data, presence of 

comorbidities, lifestyle (including self-reported physical 

activity) and vital signs. Respiratory muscle strength was 

analyzed by maximum inspiratory (MIP) and maximum 

expiratory (MEP) pressures by manovacuometer and 

quality of life using the SF-36 questionnaire. Results: 

Sixty-eight patients were evaluated (69.1% men), with a 

mean age of 54.9 ± 13.6 years. The MEP% was below of 

predicted (79.5 ± 25.7) and the MIP% was reduced only in 

women (77.8 ± 38.7). The MIP% was related to CKD time 

(p = 0.04) in men. The SF-36 domain that showed the most 

impairment was physical limitation [25.0 (13.0-67.0)], 

while mental health was the least impaired domain [72.0 

(62.0-84.0)]. Those who reported the practice of physical 

activity obtained better results in vitality domain (p = 0.01). 

In the analysis stratified by sex, the functional capacity 

domain was less compromised in men who practiced self-

reported physical activity (p = 0.02). Conclusion: CKD 

patients undergoing HD had a reduction in MEP relative 

to predicted, in addition to a greater impairment of MIP in 

men with longer CKD time and in women alone, although 

the clinical relevance of this finding is uncertain. Quality 

of life was more compromised in the physical limitation 

domain, where those who self-reported physical activity 

achieved better results in the domains of vitality (total 

sample) and functional capacity (men). 
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Introduction

Chronic kidney disease (CKD) is characterized by 

changes that result in continuous and irreversible loss 

of renal structure and function, as a consequence of 

nephron destruction for three months or more, regardless 

of clinical diagnosis, and has been associated with high 

mortality rates worldwide.1,2 As the disease progresses, 

the glomerular rate decreases and the kidneys are 

unable to maintain body homeostasis, leading to renal 

failure within a few months; replacement therapy is 

required, subject to the use of artificial blood filtration 

methods such as hemodialysis, which has increased the 

survival of this population.3

Despite the benefits, negative impacts have been 

attributed to dialysis treatment, which when associated 

with the repercussions of CKD further compromise the 

clinical status of patients, which may result in changes 

in calcium and phosphorus metabolism, functionality, 

independence, well-being and social life, which tend 

to be worsen as the disease progresses.4,5 In addition, 

several systems may also be affected, including 

the respiratory and musculoskeletal systems, when 

compared to the general population.2

Multiple factors have been attributed as an 

explanation for the occurrence of musculoskeletal 

structure abnormalities in CKD patients undergoing 

hemodialysis, such as uremic myopathy, deficit in 

muscle oxygenation, decrease in muscle ATP synthesis, 

modification of glycolytic enzymes, low fatty acid 

oxidation and changes in muscle proteins, which may 

compromise the peripheral and respiratory muscles.6,7 

Thus, the function and respiratory mechanics impacts 

may result in ventilatory deficit and decreased lung 

capacity, with consequent respiratory diseases 

development which may also result from the possible 

respiratory muscles degradation.7,8

The loss of muscle mass associated with a transverse 

area and grouping of muscle fibers reduction, which 

are considered admissible influencers of respiratory 

muscle deterioration, may be related to the development 

of dyspnea and low exercise tolerance, making these 

patients susceptible to evolve with gradual decline in 

respiratory system integrity.6,9 In this context, patients 

undergoing hemodialysis often have limitations in 

performing their activities of daily living, either due to 

dyspnea or physical tiredness due to the intense treatment 

routine.9 Associated with possible cardiorespiratory and 

musculoskeletal damage, these patients are to be affected 

by a vicious cycle of physical inactivity, and consequently 

muscle weakness and functional limitation.4

Another factor is that once patients are inserted in 

dialysis treatment, they must comply with a series of 

Resumo

Introdução: As sessões de hemodiálise (HD) associadas às 

repercussões da doença renal crônica (DRC) podem causar 

comprometimento muscular respiratório e limitações das 

atividades de vida diária, o que pode comprometer a qualidade 

de vida. Objetivo: Avaliar a força muscular respiratória e a 

qualidade de vida em pacientes em HD. Métodos: Estudo 

transversal envolvendo pacientes de ambos os sexos com DRC 

submetidos à HD. Todos foram avaliados durante a HD, por 

meio de uma ficha de avaliação contendo dados pessoais e 

clínicos, presença de comorbidades, hábitos de vida (incluindo 

a prática de atividade física autorreferida) e sinais vitais. A força 

muscular respiratória foi analisada pelas pressões inspiratória 

máxima (PImáx) e expiratória máxima (PEmáx) por meio do 

manovacuômetro e a qualidade de vida através do questionário 

SF-36. Resultados: Foram avaliados 68 pacientes (69,1% 

homens), com idade média de 54,9 ± 13,6 anos. O %PEmáx 

foi abaixo do predito (79,5 ± 25,7) e o %PImáx foi reduzido 

apenas em mulheres (77,8 ± 38,7). Nos homens, a %PImáx foi 

relacionada ao tempo de DRC (p = 0,04). O domínio do SF-36 

que apresentou maior comprometimento foi a limitação física 

[25,0 (13,0-67,0)], enquanto a saúde mental foi o domínio menos 

prejudicado [72,0 (62,0-84,0)]. Aqueles que relataram a prática 

de atividade física obtiveram melhores resultados no domínio 

vitalidade (p = 0,01). Na análise estratificada por sexo, o domínio 

capacidade funcional foi menos comprometido nos homens que 

praticavam atividade física autorrelatada (p = 0,02). Conclusão: 

Pacientes com DRC submetidos à HDe apresentaram redução na 

PEmáx em relação ao predito, além de maior comprometimento 

da PImáx nos homens com maior tempo de DRC e nas mulheres 

isoladamente, apesar da relevância clínica desse achado ser 

incerta. A qualidade de vida foi mais comprometida no domínio 

limitação física, onde aqueles que relataram praticar atividade 

física obtiveram melhores resultados nos domínios vitalidade 

(amostra total) e capacidade funcional (homens). 
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recommendations which involve care with the access 

route for the dialysis and reduced weight supported by 

the limbs, which limits the tasks performed at home,10 

unfavorably contributing to the quality of life. Impaired 

quality of life has been related to a greater decline 

in the respiratory system and above all to the lack of 

respiratory muscle strength.2,6 The progressive damage 

caused to the muscular system as a result of the various 

disorders involving the disease and dialysis treatment 

become major limiting factors for CKD patients, 

and may directly or indirectly affect their physical, 

functional and psychological performance.4,5 When 

added to other previous conditions arising from CKD, 

these consequences are associated with mortality and 

increased disability rates among chronic renal patients, 

being an indicator of greater health problems in these 

patients.11

However, despite being considered a public health 

problem worldwide and the negative effects of CKD 

being well defined, the real impairment of patients 

undergoing hemodialysis in relation to respiratory muscle 

strength and information on specific domains of quality 

of life, such as functional capacity, physical limitations, 

emotional aspects, and mental health, especially in the 

northern region of Brazil, are still unclear. Although there 

are other studies in this sense, the results in relation to 

the values of MIP and MEP are still conflicting with the 

existence of gaps on potential factors that may influence 

(or not) the deterioration of respiratory muscle strength, 

mainly due to the sample heterogeneity of these studies. 

The main objective of this study, therefore, was to 

evaluate respiratory muscle strength and quality of life in 

CKD patients undergoing hemodialysis. As hypotheses, 

we believe that these patients have a reduction in 

maximum respiratory pressures in relation to the 

predicted and impaired in quality of life, especially in its 

physical aspects.

Methods

This is an observational cross-sectional study 

conducted at the Nephrology Unit of a public hospital in 

the state of Amapá, Brazil, considered a reference center 

for the chronic kidney disease population in the region. 

The research complied with the standards for research 

with human beings of the National Health Council and 

was approved by the Ethics and Research Committee 

of the Universidade Federal do Amapá (2.615.142). 

Participants were informed about the research and 

signed the Informed Consent Form. 

The sample size calculated was at least 68 patients, 

resulting from a previous study (n = 27),4 using the SF-

36 domain “functional capacity” (57.5 ± 24.2) as an 

outcome variable, considering a margin of error of 5% to 

obtain estimates, level of confidence interval of 95% and 

with an increase of 10%, referring to possible sample 

losses. The following formula was used for the sample 

calculation: n = (Zα/2xδ/E)2, where Zα/2 = critical value 

for the desired degree of confidence, usually: 1.96 (95%); 

δ = population standard deviation of the variable; E = 

standard error, usually ± 5% of the mean (1.05 x mean).12

Patients with a medical diagnosis of CKD under 

outpatient hemodialysis treatment of both sexes and 

under medical follow-up were included. Exclusion criteria 

included: those below 18 years of age; presence of 

double lumen catheter as hemodialysis route; cognitive 

and/or neurological changes which would interfere 

with the instructed techniques; diagnosis of chronic 

obstructive pulmonary disease (COPD), uncontrolled 

asthma, tuberculosis, pulmonary fibrosis, systemic 

lupus erythematosus, neuromuscular disease, untreated 

abdominal hernia and/or cardiovascular disease such 

as unstable angina, chronic heart failure and acute 

arrhythmias; postoperative period of recent upper 

airway, chest or abdomen surgery or trauma; pregnant 

women and the need for urgent surgical intervention. 

Evaluation procedures

Patients were evaluated during hemodialysis and 60 

minutes after the beginning of the second session of the 

week. For data collection an evaluation form was used 

containing personal and clinical data (age, sex, urea and 

creatinine values, length of disease and time on dialysis, 

weight, height, and body mass index), information on the 

presence of comorbidities, lifestyle habits (alcoholism, 

smoking, and self-reported physical activity), vital signs 

(blood pressure, heart rate, and peripheral oxygen 

saturation), in addition to respiratory muscle strength 

and quality of life, which represent the primary outcomes 

of the study. When asked about the practice of physical 

activity, those patients who reported performing at 

least 150 minutes of moderate-intensity aerobic activity 

or 75 minutes of high-intensity aerobic activity were 

considered active.13 In the presence of some clinical 
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(i.e., dizziness, nausea, pain, severe cramps, etc.) or 

hemodynamics instability (hypoxemia or tachycardia 

and hypertension uncontrolled), the procedures were 

interrupted, and the patients were reassessed in the 

next session. All procedures were standardized and 

performed by previously trained researchers. 

Respiratory muscle strength was assessed by 

measuring maximal inspiratory pressure (MIP) and 

maximal expiratory pressure (MEP) using an analog 

manovacuometer (WIKA - MV 150, Brazil). All patients 

used disposable nasal clips and mouthpieces and were 

comfortably seated. MIP was measured at residual 

volume level and MEP from total lung capacity, for 

which efforts were repeated three times, with a rest of 

60 seconds for each measurement, with the highest 

value being considered with a maximum variation of 

10% between three measurements taken. A maximum 

of five measurements were respected, recording the 

highest value of all.14 The predicted MIP and MEP values 

for the patients was calculated considering the equation 

described by Neder et al.15

The Brazilian version of the Medical Outcomes Study 

36- Item short- Form Health Survey (SF-36) quality of life 

questionnaire was used.16 Eight domains were evaluated: 

functional capacity, limitation by physical aspects, pain, 

general health, vitality, social aspects, emotional aspects 

and mental health, where the score ranged from 0 a 10 

in which the highest score reflects better quality of life. 

Statistical analysis

Data analysis was performed using the Statistica 10.0 

software (StatSoft, USA) using the Shapiro-Wilk Normality 

Test, and the data were subsequently expressed as mean 

and standard deviation and as median and interquartile 

range (25 - 75%). Frequency tables were generated 

for categorical variables. Spearman’s correlation 

coefficients were calculated to examine the strength of 

the relationship between non-parametric quantitative 

variables. Student’s t-test and Mann-Whitney U test 

were used to compare parametric and non-parametric 

variables between sexes, respectively. We performed a 

stratified analysis of CKD time based on the minimum, 

percentile (25%, 50% and 75%) and maximum values, 

where four subgroups of periods were considered: 6 to 

22; 23 to 54; 55 to 102; and 103 to 564 months. One-

way analysis of variance (ANOVA) and post-hoc Tukey 

test were performed to compare the mean maximum 

respiratory pressures between CKD time and dialysis 

time categories, and CKD with the SF-36 domains. A 

significance level of 5% was established for all analyzes. 

Results

Of the 175 patients recruited, 107 were excluded 

for the following reasons: presence of double-lumen 

catheter (n = 98) or associated diseases such as heart 

failure (n = 3), neuromuscular disease (n = 2), abdominal 

hernia (n = 1), recent post-operative abdominal surgery 

(n = 1), COPD (n = 1) and acute arrhythmia (n = 1). Thus, 

68 patients were considered for the study. 

The sample was predominantly male (69.1%; n = 

47), age 54.9 ± 13.6 years, with CKD diagnosis time of 

54.0 (22.0 - 102.0) months and dialysis time equivalent 

to 25.5 (13.0 - 67.0) months, with no difference between 

sexes for these variables. The main comorbidities 

observed were systemic arterial hypertension (85.2%) 

and diabetes (41.17%). Regarding lifestyle, most patients 

were sedentary (86.7%), and those who reported 

physical activity (13.3%) predominantly performed 

aerobic activities such as walking, soccer and dance. Half 

of the population were former smokers (50.0%) (Table 1). 

Regarding respiratory muscle strength, patients had 

MIP values close to the predicted (84.1 ± 33.3%), but 

with MEP below 80% of the predicted (79.5 ± 25.7%). 

In the analysis by sex, inspiratory and expiratory muscle 

strength were reduced in women (77.8 ± 38.7%) and 

men (79.1 ± 23.0%), respectively, but without statistical 

difference when compared with the opposite sex (Table 

2). In men, when performing the analysis stratified by 

months of CKD time, a lower % predicted MIP was found 

in those with longer CKD time (p = 0.04) (Figure 1). With 

this result, we can suggest that in men with CKD time 

less than 103 months it may not be enough to generate 

impairment in %MIP, however, after 103 months, an 

important reduction was observed in the values founds 

of %MIP.

When evaluating quality of life, it was reduced in the 

physical limitation domain in both sexes, with a median 

of 25.0 (0.0 - 75.0) points, but with greater impairment 

among men (p = 0.02). The second domain with the 

lowest score was health status with 52.0 (40.0 - 62.0) 

points, and the domain with the best quality of life was 

mental health with 72.0 (62.0 - 84) points, both without 

statistical difference between sexes (Table 2). 
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Table 1 - Characteristics of the study population regarding demographic, clinical and anthropometric aspects

Variables Total (n = 68) Men (n = 47) Women (n = 21) *p-value

Age (years) 54.9 ± 13.6 55.8 ±1 3.8 52.8 ± 13.2 0.84

CKD time (months) 54.0 (22.0 - 102.0) 36.0 (17.0 - 120.0) 66.0 (24.0 - 96.0) 0.39

Dialysis time (months) 25.5 (13.0 - 67.0) 27.0 (12.0 - 60.0) 22.0 (13.0 - 72.0) 0.92

SBP (mmHg) 150.0 (135.0 - 160.0) 150.0 (140.0 - 160.0) 150.0 (130.0 - 160.0) 0.91

DBP (mmHg) 80.0 (80.0 - 90.0) 80.0 (80.0 - 90.0) 80.0 (80.0 - 90.0) 0.79

Weight (kg) 67.4 ± 13.9 69.7 ± 13.4 62.1 ± 14.0 0.03

Height (m) 1.61 ± 0.10 1.64 ± 0.08 1.53 ± 0.09 <0.01

BMI (kg/m2) 25.7 ± 4.1 25.5 ± 3.4 26.3 ± 5.6  0.48

Sedentary 59.0 (86.7%) 40.0 (85.1%) 19.0 (90.4%) 0.73

Physical activity 9.0 (13.3%) 7.0 (14.9%) 2.0 (9.5%) 0.74

Hipertension 58.0 (85.2%) 40.0 (85.1 %) 18.0 (85.7%) 0.96

Ex-smoker 34.0 (50.0%) 25.0 (53.1%) 9.0 (42.0 %) 0.50

Pack-years smoking 5.1 (1.2 - 20.0) 6.0 (2.1 - 20.0) 1.4 (0.3 - 18.0) 0.31

Diabetes 28.0 (41.1%) 19.0 (40.4%) 9.0 (42.8%) 0.87

Urea (mg/dL) 141.4 ± 41.3 148.0 ± 41.2 126.7 ± 37.2 0.04

Creatinine (mg/dL) 10.1 ± 3.5 11.0 ± 3.6 8.2 ± 2.3 <0.01

Note: Data are shown as mean ± standard deviation, median (interquartile range 25 - 75%) and n (%). CKD = chronic kidney disease; SBP = systolic 

blood pressure; DBP = diastolic blood pressure; BMI = body mass index. *Student's t-test for parametric variables and Mann-Whitney U test for 

nonparametric variables.

Table 2 - Evaluation of respiratory muscle strength and analysis of the domains of the SF-36 quality of life questionnaire of the study 

population

Variables Total (n = 68) Men (n = 47) Women (n = 21) *p-value

MIP obtained (cmH2O) 88.5 ± 38.6 98.1 ± 36.7 66.9 ± 34.4 <0.01

%predicted MIP 84.1 ± 33.3 86.9 ± 30.7 77.8 ± 38.7 0.30

MEP obtained (cmH2O) 87.9 ± 32.8 96.5 ± 31.0 68.8 ± 29.1 <0.01

%predicted MEP 79.5 ± 25.7 79.1 ± 23.0 80.6 ± 31.6 0.82

Functional capacity 67.5 (40.0 - 80.0) 70.0 (45.0 - 85.0) 55.5 (30.0 - 70.0) <0.01

Physical limitation 25.0 (0.0 - 75.0) 24.0 (0.0 - 100.0) 25.5 (0.0 - 25.0) 0.02

Pain 61.0 (41.0 - 95.0) 61.0 (41.0 - 74.0) 62.0 (41.0 - 100.0) 0.74

Health status 52.0 (40.0 - 62.0) 52.0 (42.0 - 62.0) 52.0 (35.0 - 60.0) 0.33

Vitality 65.0 (55.0 - 70.0) 65.0 (55.0 - 70.0) 60.0 (55.0 - 75.0) 0.90

Social aspects 68.7 (50.0 - 87.5) 75.0 (50.0 - 87.5) 62.5 (50.0 - 87.5) 0.82

Emotional aspects 66.6 (33.3 - 100.0) 66.6 (3.3 - 100.0) 66.6 (33.3 - 66.6) 0.15

Mental health 72.0 (62.0 - 84.0) 76.0 (64.0 - 92.0) 68.0 (60.0 - 80.0) 0.15

Note: Data are displayed as mean ± standard deviation and median (interquartile range 25 - 75%). MIP = maximum inspiratory pressure; MEP = 

maximal expiratory pressure. *Student's t-test for parametric variables and Mann-Whitney U test for non-parametric variables.
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By analyzing the relationship between self-reported 

physical activity practice and some quality of life domains, 

we found significant comparisons with the vitality 

(p = 0.01) domain for total sample, showing that patients 

who performed physical activity presented better quality 

of life in this domain. In the analysis stratified by sex, 

we observed that the men who practiced self-reported 

physical activity had higher scores in the functional 

capacity domain (p = 0.02), reflecting better quality of 

life in this aspect (Figure 2). 

Discussion

Our findings showed that expiratory muscle strength 

was reduced relative to predicted in a sample of CKD 

patients undergoing hemodialysis, and quality of 

life was more compromised in the physical limitation 

domain. In the analysis by sex, we observed MEP and 

MIP values below 80% of the predicted in both men and 

women, respectively, although the clinical relevance of 

these findings is uncertain. Associated factors such as 

CKD time and self-reported physical activity practice 

showed to be possible influences on inspiratory muscle 

strength in men and in the functional capacity and vitality 

domains, respectively.  

It is known that hemodialysis treatment can 

trigger numerous repercussions for the body, such 

as decreased functionality and respiratory muscle 

strength.17 The real causes of these injuries are still not 

well understood, but their pathogenesis is believed to 

be similar to the mechanisms that affect the peripheral 

muscles.18 Some pathophysiological explanations 

can be considered as hypotheses for respiratory 

muscle strength deterioration in these patients such as 

systemic inflammation, electrolyte changes, structural 

changes in cell morphology, impaired mitochondrial 

function, hypotrophy, and above all as a result of uremic 

myopathy.19,20

Few studies have evaluated respiratory muscle 

strength at the same time as our study, i.e., during 

hemodialysis. Therefore, some variability in these 

results has been observed according to the evaluated 

moments. Previously in comparing the mean respiratory 

muscle strength found with the predicted value, Jatobá 

et al.21 showed a reduction of 38.2% for MIP and 29.0% 

for MEP in 27 chronic renal patients evaluated during 

hemodialysis. In contrast, the population of our study 
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showed a reduction of 15.9% and 20.5% for MIP and 

MEP, respectively, showing lower impairment of these 

variables. We believe that some hypotheses may justify 

the difference of these findings. First, the average 

dialysis time of the patients in the present study was 

less (25.5 versus 44.3 months). Second, we excluded 

all patients with systemic lupus erythematosus and/or 

chronic cardiovascular and respiratory diseases, unlike 

Jatobá et al.,21 who in their sample included patients 

with COPD, cardiomyopathy, lupus and ischemic stroke, 

in addition to also presenting smoking patients (12% 

versus 0% in present study), where we believe that these 

are potential factors that may influence the greater 

impairment of respiratory muscle strength. Our findings 

corroborate with the study by Figueiredo et al.,5 which 

showed a 16.0% decrease for MIP in a sample of 65 

patients evaluated immediately before the hemodialysis 

session, but its population was more similar to ours, 

both in relation to the sample size, regarding the time 

of dialysis and the presence of comorbidities. Rocha and 

Araújo19 found a slight increase in MIP when analyzing 

the acute effects of hemodialysis after the session 

(p = 0.04), from 67.5% (pre) to 73.2% (post) of the 

predicted value, demonstrating that hemodialysis 

seems to exert immediate effects which provide better 

respiratory muscle performance. However, it is not yet 

known whether respiratory muscle strength assessed 

during hemodialysis may change significantly compared 

to the pre- or post-immediate time. 

It is also believed that the respiratory muscle 

strength of CKD patients may present greater long-

term losses in those who undergo renal replacement 

therapy, which may be related to greater severity of 

the disease. We identified a significant relationship 

(p = 0.04) of lower MIP% in men with longer disease 

duration when comparing different categories of CKD 

time in our study, however there was no relationship 

with hemodialysis time. Even with a sample presenting 

a dialysis time of 34.1 months (higher than our findings), 

Fassbinder et al.4 also found no significant correlation 

between hemodialysis time and MIP. However, when 

evaluating 17 patients with an average dialysis time of 

27.0 months (close to the 25.5 months observed in our 

study), Kovelis et al.22 found a negative and significant 

correlation of MIP (r = -0.53) and MEP (r = -0.63) with 

hemodialysis time. Thus, it is assumed that not only 

the treatment duration but also the degree of health 

impairment of these patients may reflect on respiratory 

muscle strength. It is important to highlight that, except 

for Jatobá et al.,21 the evaluations in the other studies 

mentioned above were performed in periods when 

patients were not undergoing dialysis. Given this, it is 

clear that the heterogeneity of studies regarding the 

assessment moment of respiratory muscle strength and 

population studied profile can be an influencing factor 

in the outcome of this variable. 

We know that the assessment of respiratory muscle 

strength is not yet a routine in dialysis services, including 

the center where this study was developed. As previously 

mentioned, the majority of dialysis patients are vulnerable 

to loss of muscle mass (including respiratory muscles), 

however, the possible chronic pulmonary repercussions 

resulting from dialysis treatment are still little known 

and can vary according to each population. We believe 

that the inclusion of the evaluation of MIP and MEP 

measurements during hemodialysis can be important 

in clinical practice, because once weakness is identified, 

especially of inspiratory muscles, it will be useful for 

the prescription of personalized and individualized 

intradialytic exercises, such as during inspiratory muscle 

training,23-26 considering that patients spend at least 4 

hours of their day (three times a week) performing the 

hemodialysis session.

It is noteworthy that dialysis treatment, although 

contributing to the life expectancy of CKD patients, 

can negatively affect their quality of life, as it favors 

sedentary lifestyle and functional decline. In this 

sense, Fassbinder et al.4 and Broers et al.27 obtained 

results similar to ours, revealing that the domains of 

the most compromised quality of life questionnaire 

were those related to the physical component. Wyld et 

al.28 recently revealed that physical capacity presents 

greater impairment compared to emotional aspects 

through an analysis of 1,112 CKD patients, while being 

influenced by disease progression. 

It is true that CKD patients see changes in their 

body composition, which predispose them to 

low metabolic activity, inadequate physiological 

performance, impairment of organs and systems such 

as the musculoskeletal system (which is one of the most 

affected),29 which may be related to the reduction in 

their physical capacity to perform usual daily tasks.27,30 

These changes are likely to be potentiated for patients 

undergoing dialysis treatment, and may be associated 

with aging, neuropathies, increased body fat, anemia, 

myopathies,29 tiredness, stiffening of the joints, muscle 
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questionnaires for CKD (i.e., KDQOL), at different times 

(before, during and after) hemodialysis, and with long-

term follow-up to better understand the impact of HD 

on this population. We also emphasize that evaluative 

instruments should be adopted that directly quantify the 

level of physical activity and correlate it with the domains 

of quality of life and maximum respiratory pressures, 

as well as characterize the sample in its socioeconomic 

components. 

Conclusion

CKD patients undergoing hemodialysis had reduced 

MEP in relation to predicted and MIP impaired in men 

with increased CKD time and in women alone, but the 

clinical relevance of this finding is uncertain. In addition, 

they also had worse quality of life in the physical 

limitation domain with greater impairment among 

men, and mental health represented the domain of 

better quality of life. Those who practiced self-reported 

physical activity obtained better results in the domains 

of vitality (total sample) and functional capacity (males), 

when compared to sedentary patients. 
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