
   

  

  

 

REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504 
Vol 25, No. 2 (2024)Received date:-  Acceptance date:- 3 sept 

2024

http://www.veterinaria.org

Article Received: 25/08/2024 Revised:  Accepted: 03/09/2024

  

 

769 

Immediate Effect Of Chest Mobilization Exercises On   Pulmonary Function In 

Chronic Kidney Disease 
 

Indu1, R. Deepak2*, Bhawna3 

 
1MPT, Department Of Physiotherapy, Santosh Paramedical College, Hospital, Ghaziabad 

2Professor/Principal, Department Of Physiotherapy, Santosh Paramedical College, Hospital, Ghaziabad 
3Assistant Professor, Department Of Physiotherapy, Santosh Paramedical College, Hospital, Ghaziabad 

 

*Corresponding Author: R Deepak 

*Professor, Department Of Physiotherapy (Orthopedics), Santosh Medical College, Santosh Deemed To Be University 

Ghaziabad, Principal/HOD, Department Of Physiotherapy, Santosh Paramedical College, Hospital, Ghaziabad 

deepak.raghav@santosh.ac.in 

 

ABSTRACT- 

It is estimated that between 700 and 840 million people globally suffer from chronic kidney disease (CKD), a serious 

and progressive disorder with a frequency of 8–14%.  

 Interestingly, one study found that a lower FEV1/FVC ratio was linked to a higher chance of incident chronic kidney 

disease. 

This study aims to investigate the effects of chest mobilization on comparing with IMT and breathing exercises on 

pulmonary function. Method- 100 individuals divided into two groups of 50 each irrespective of gender. Group 1 

performing chest mobilization exercises, Group 2 performing IMT and breathing exercises. Both the groups were 

assessed with 6MWT to ensure further exercise capacity. They were pre and post evaluated for it. Further, groups were 

divided to evaluate pulmonary function and compare the results . 

Results-  The comparison shows that there were statistically significance comparison between pre test and post test of 

SBP, DBP, SPO2, HR, 6MWD, PEFR, FEV1, FVC, FEV1/FVC with P<0.05 except no comparison in FEF 25-75%  

with P>0.05 in chest mobilization exercise group. Post test has greater score than pre test for all pulmonary variables 

in this group. It shows that there were statistically significance comparison between pre test and post test of SBP, DBP, 

SPO2, HR, PEFR, FEV1/FVC and FEF 25-75% with P<0.05 except no comparison in FEV1 & FVC with P>0.05 in 

IMT with breathing exercises group. Post test has greater score than pre test for all pulmonary variables in this group. 

Conclusion- Chest mobilization exercises and ; IMT and breathing exercises were seen to be effective. Pre and post 

pulmonary function were seen to be improved in both cases 
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Introduction- 

Anomalies of kidney structure or function that have affected health and been persistent for at least three months are 

referred to as chronic kidney disease (CKD). Cause, GFR category (G1–G5), and albuminuria category (A1–A3)—

abbreviated CGA—are used to categorize chronic kidney disease. Reduced GFR and an albumin-to-creatinine ratio 

(ACR) >30 mg/g [>3 mg/mmol] are only two of the many indicators of kidney impairment that are included in the 

classification of chronic kidney disease (CKD) 

Although the cause of chronic kidney disease (CKD) might be difficult to determine, it is typically categorized by the 

location of anatomic abnormalities and the presence or absence of systemic disease. The kidney is not the only organ 

impacted by systemic diseases, which include diabetes, autoimmune disorders, chronic infections, cancer, and 

hereditary disorders. Anatomical sites are separated into vascular, tubulointerstitial, glomerular, and cystic/congenital 

conditions  

The different categories of CKD on the basis of GFR is categorized as- G1: GFR > 90 mL/min/1.73 m2 with hematuria 

or proteinuria, G2: GFR 60 - 89 mL/min/1.73 m2, G3a: GFR 45 - 59 mL/min/1.73 m2, G3b: GFR 30 - 44 mL/min/1.73 

m2, G4: GFR 15 - 29 mL/min/1.73 m2, G5: GFR < 15 mL/min/1.73 m2 or dialysis. The 3 levels of albuminuria are A1: 

ACR < 30 mg/g (<3.4 mg/mmol), A2: ACR 30 to 299 mg/g (3.4-34 mg/mmol), A3: ACR > 300 mg/g (>34 mg/mmol)1 

The potential of a pulmonary consequence increases with the severity of kidney disease. Furthermore, a restrictive 

spirometry pattern associated with chronic fluid overload is frequently observed in CKD patients. Because of fluid 

retention and changes in metabolism, endocrine function, and cardiovascular health, pulmonary edema and respiratory 

muscle dysfunction are more likely when the glomerular filtration rate (GFR) falls. Additionally, patients with chronic 

lower respiratory diseases have been shown to have a higher incidence and prevalence of microalbuminuria (MAB). 

Even in the early stages of kidney disease, this connection between the kidney and the lung raises the possibility that 
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endothelial dysfunction plays a significant part in the onset of lung disease Peak flow, also known as peak expiratory 

flow measurement, is a straightforward indicator of the highest flow rate possible during strong expiration after 

complete inspiration. The most popular peak flow meter is a straightforward, portable gadget that patients may keep and 

use repeatedly. Peak flow measurement can also be helpful in emergency situations to guide disposition. A patient 

should be admitted to the hospital for continued care and closeobservation for indications of impending respiratory 

failure if their peak flow is less than orequal to 50% and they have not improved despite vigorous therapy 

When screening for decreased pulmonary function in people 40 years of age or older, peak expiratory flow (PEF), 

which is the instantaneous velocity of expiratory flow during forced spirometry, is a readily available lung function 

measure. PEF may help diagnose impaired expiratory muscle function, central airflow obstruction, and intrapulmonary 

airway narrowing caused by premature airway collapse, bronchoconstriction or airway inflammation, wall thickening, 

or edema, according to the interpretive strategies for lung function described by the American Thoracic Society and the 

European Respiratory Society. Additionally, PEF is more sensitive than forced expiratory volume in one second (FEV1) 

and/or forced vital capacity (FVC) for the early detection of central and upper airway obstruction 

The standard metric for determining the existence of airflow limitation is the ratio of forced expiratory volume in one 

second (FEV1) to forced vital capacity (FVC). FVC is sensitive to expiratory time in cases of slow lung emptying, 

which is common with ageing and particularly in those with airflow obstruction. FVC is dependent to expiratory time: 

the longer the expiratory time, the higher the FVC and the lower the FEV1/FVC 

As part of the pulmonary rehabilitation program, training of the inspiratory muscles, in particular, is advised. The 

maximum inspiratory pressure (MIP) and maximal expiratory pressure (MEP) values increased. 

It is well established that morbidity and death are linked to muscle loss. In dialysis patients, there is a substantial 

correlation between the number of muscle fibres and their functional ability, muscle strength, and muscle oxygen 

extraction. Both the diaphragm and the intercostal muscles, which are skeletal muscles and are involved in breathing, 

can lose strength and endurance. As a result, CKD patients are less physically and functionally capable than the general 

population, and HD therapy reduces their activity, which makes their functional limitations worse 

Numerous factors that affect exercise ability, including anemia, metabolic acidosis, electrolyte imbalance, osteopenia, 

growth failure, undernutrition, fluid imbalance, muscle wasting, and a sedentary lifestyle, are indicative of the 

progression of renal disease. Exercise training has gained attention recently as a possible way to increase the physical 

activity capacity, stamina, and endurance of adults and children with ESRD.  

A self-paced, submaximal exercise test called the 6MWT is used to evaluate children with chronic illnesses' functional 

exercise capacity. It is currently the test of choice when a functional walk test is needed for clinical or research purposes 

and it has been used extensively in adults, particularly in patients with cardiac disorders. The evaluation is simple to 

administer and has good standardization 

 

 METHODOLOGY- 

This comparative study was carried out at Santosh Hospital, Ghaziabad. The participants were taken from the outpatient 

department of the hospital. Simple random sampling was used to pick 100 participants in total. All participants were 

given an explanation of the complete study protocol, and verbal agreement was obtained. The appropriate measures 

were taken during the procedure. Inclusion criteria includes individuals who had been undergoing haemodialysis for at 

least three months, regardless of gender, and aged 18 to 70 years were able to participate. Individuals should be mobile. 

6MWT was incorporated as a criteria to evaluate individuals' efficiency for the next stage of the study. Exclusion 

criteria excluded patients with neurological conditions, those on mechanical ventilation, those with recent rib fractures 

and persistent respiratory difficulties, bedridden, non-ambulatory, and unresponsive, as well as those with diabetes and 

psychiatric issues. Proper measures were taken to ensure the safety of participants. 6MWT was the criteria to exclude 

patients who were not able to exercise and felt dizzy after the test. 

 

INTERVENTION-  

Participants are divided into two groups. The intervention consists of 6MWT for pre evaluation for both groups. Time 

duration was 45-60 minutes per individual for the intervention. Group A- The group consists of chest mobilization 

exercises performed on 50 individuals. The chest mobilization included are- Mobilising upper chest and stretch 

pectoralis muscle, mobilize paretic side of chest, sternocleido-mastoid muscle mobilization, scalene muscle 

mobilization, fascia global mobilization. Group B- Inspiratory Muscle Training (IMT) and breathing exercises were 

given to second group. Deep breathing exercise modified with theraband (low resistance band- yellow) such as reverse 

flies, dynamic hug and chest flies; and  diaphragmatic breathing exercise. 

Data were documented using recorded readings during the procedure. Statistical analysis helped in recognizing the 

effects on pulmonary function. 
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DATA ANALYSIS AND RESULTS- 

 

Table 1: Comparison between Pre test and post test pulmonary variables in chronic kidney disease patient in 

chest mobilization exercise 

chest mobilization exercise 
Pre-test 

(Mean ± SD) 

Post test 

(Mean ± SD) 
Paired t test value   P-value  Result 

SBP 132.24 ± 6.607 141.00 ± 8.337 17.260 0.001 Significant 

DBP 94.46 ± 7.260 105.24 ± 7.994 17.90 0.001  Significant 

SPO2 94.48 ± 3.005 92.58 ± 3.111 7.119 0.001  Significant 

HR 81.20 ± 5.789 90.16 ± 6.453 16.669 0.001  Significant 

PEFR 214.80 ± 43.483 230.20 ± 38.597 3.293 0.002  Significant 

FEV1 1.304 ± 0.656 1.491 ± 0.640 2.822 0.007  Significant 

FVC 1.246 ± 0.671 1.494 ± 0.631 3.052 0.004  Significant 

FEV1/FVC 84.438 ± 14.337 88.019 ± 9.505 2.816 0.007  Significant 

FEF 25-75% 2.102 ± 1.350 2.023 ± 0.988 0.61 0.551  Insignificant 

 

Above table shows that there were statistically significance comparison between pre test and post test of SBP, DBP, 

SPO2, HR, 6MWD, PEFR, FEV1, FVC, FEV1/FVC with P<0.05 except no comparison in FEF 25-75%  with P>0.05 in 

chest mobilization exercise group. Post test has greater score than pre test for all pulmonary variables in this group. 

 

 
 

Table 2: Comparison between Pre test and post test pulmonary variables in chronic kidney disease patient in  

MT with breathing exercises N=50 

IMT with breathing exercises 
Pre-test 

(Mean ± SD) 

Post test 

(Mean ± SD) 
Paire t test value   P-value  Result 

SBP 132.60 ± 7.051 142.54 ± 8.683 13.250 0.001  Significant 

DBP 93.48 ± 8.462 105.64 ± 9.012 13.337 0.001  Significant 

SPO2 94.64 ± 3.109 91.74 ± 3.784 9.295 0.001  Significant 

HR 89.04 ± 5.151 97.34 ± 5.506 13.425 0.001  Significant 

PEFR 224.50 ± 61.464 253.80 ± 58.515 6.572 0.001  Significant 

FEV1 1.232 ± 0.656 1.192 ± 0.572 0.476 0.636  Insignificant 

FVC 1.325 ± 0.748 1.301 ± 0.574 0.308 0.759  Insignificant 

FEV1/FVC 86.979 ± 12.415 80.586 ± 18.070 2.780 0.008  Significant 

FEF 25-75% 2.067 ± 1.067 1.723 ± 1.007 3.194 0.002  Significant 
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Above table shows that there were statistically significance comparison between pre test and post test of SBP, DBP, 

SPO2, HR, PEFR, FEV1/FVC and FEF 25-75% with P<0.05 except no comparison in FEV1 & FVC with P>0.05 in 

IMT with breathing exercises group. Post test has greater score than pre test for all pulmonary variables in this group. 

 

 
 

DISCUSSION-  

CME is a type of technique used to increase chest mobility and ventilation improvement. In chronic kidney disease 

patients, inspiratory muscles get weak due to reduce strength. Due to which it is essential to strengthen inspiratory 

muscles.  

A specific method of strengthening the inspiratory muscles by applying resistance during inspiration is called 

inspiratory muscle training. The primary distinction between threshold and resistive loading is that the former relies on 

the patient's flow, which makes training intensity effort-dependent. On the other hand, threshold loading requires 

patients to produce a certain pressure in order to permit airflow for every breath; once this threshold is reached, 

inspiratory flow is independent of patient pressure 

In both health and illness, the kidneys and the lungs are intimately related. In actuality, the kidney-lung relationship is 

intimately related to the control of blood pressure, fluid homeostasis, and acid-base balance. In CKD, the lungs may be 

pathologically seriously damaged. 

Breathing against an external inspiratory load supplied by various devices is how IMT is carried out. It is regarded as 

pertinent in the context of rehabilitation, is simple to use, and is an inexpensive intervention. This training appears to be 

a potential strategy for improving general health since it has been implemented in populations with various disorders, 

besides strengthening the inspiratory muscles. Thoracic mobility, respiratory muscle flexibility, and respiratory function 

are all enhanced by chest mobilization. Stretching the Intercoastal muscle was used to mobilize the chest. The sixth 

intercostal muscle on the right side, which is located between the anterior axillary line and a vertical line that passes 

through the nipple and is where the shear modulus is measured, was the only site of the stretching since the effect of 

stretching on the shear modulus decreases in a time-dependent manner 

 

CONCLUSION- Chest mobilization exercises and ; IMT and breathing exercises were seen to be effective. Pre and 

post pulmonary function were seen to be improved in both cases. 

 

LIMITATIONS AND FUTURE SCOPE- This research was carried to determine the immediate effects. For future 

perspective, the study can be carried out for longer duration with  sessions included for better effect. The individuals 

selected performed the intervention post haemodialysis, in contrast for future study pre dialysis patients could be taken. 

The long term effect could hold more efficiency for the improvement of pulmonary function in chronic kidney disease 

patients. 
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