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INTRODUCTION: 

Cardiorespiratory fitness refers to the ability of 
circulatory and respiratory systems to supply 
oxygen to skeletal muscles and the power of the 
skeletal muscles to utilize the oxygen during 
prolonged moderate-to-vigorous physical activity. 
(1)

  Diseases of the cardiovascular system are the 
number 1 cause of mortality and morbidity globally 

(2) and will continue to be for years to come. Reduced 
CV endurance increases the risk of hypertension, 
obesity( hence the increased risk of osteoarthritis), 
diabetes, and coronary, cerebral, and peripheral 

(3) (4) vascular diseases in various populations.  
Therefore, many have recommended including 
CVE testing to screen for cardiovascular diseases 

(5) (6)and their risk factors.  
(7) (8)Cardiorespiratory fitness decreases with ageing.   

With the ageing population, there is a greater 
prevalence of chronic arthritis syndromes, 

(9)particularly osteoarthritis.  Patients with chronic 
(10)(11)arthritis are more likely to be obese  and have 

more impairments of aerobic capacity than normal 
(12-14)subjects . After reaching 30, ageing leads to a 

progressive loss of muscular strength, muscular 
(15-17)endurance, joint flexibility and balance  Age-

induced musculoskeletal fitness loss may inhibit 
older people from performing basic functional tasks 
forex lifting and moving objects, rising from a chair, 
and walking. Therefore, Musculoskeletal Fitness 
(MSF) is an essential determinant of one's 
capability to manage daily life activities and 

(18-20)maintain functional independence .

The cardiorespiratory system is also susceptible to 
change, and a significant decrease in aerobic 
capacity has been found after 40 years. At the age of 
65 years, it has approximately 30% less aerobic 

(21)capacity . Effective approaches for older people to 
maintain a healthy and active life are urgently 
needed. The elderly have twice as many disabilities 
and four times as many physical limitations as 

(22)people less than 60 years of age .

ABSTRACT: 

Background: Cardiorespiratory fitness is the ability of circulatory and respiratory systems to supply 

oxygen to skeletal muscles and utilize it during physical activity. With the ageing population, there is a 

greater prevalence of osteoarthritis and decreased aerobic capacity after 65. Hence the purpose of this 

study is to evaluate cardiovascular endurance among the elderly with OA knee. Methods: 2 min walk 

test was performed over 30m courses. Distance covered by the subject was recorded. The rest period of 

10 min was given, and the test was repeated. The one in which more distance is covered was taken as the 

final result. Result: Recorded values of cardiovascular endurance in both OA knee individuals are less 

than normal values, and it is reduced in bilateral than unilateral. Conclusion: Cardiovascular 

endurance is reduced in bilateral OA knee individuals than unilateral. 

Keywords: 2 min walk test, aerobic capacity, bilateral, unilateral, arthritis, oxygen uptake.

Copyright © 2021, VIMS Journal of Physical Therapy. This is an Open Access article which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

*Corresponding author Gayatri Kalantri
Email: Gayatrikalantri24@gmail.com

B.P. Th, DVVPF’s College of Physiotherapy, Ahmednagar.

VIMS	J	Physical	Th.	June	2021;3(1) ISSN:	2456	-	4087(O)

1 2
Gayatri Kalantri , Dr. Sonyabapu Shewale
1B.P. Th, DVVPF’s College of Physiotherapy, Ahmednagar.
2
Assistant Professor, DVVPF’s College of Physiotherapy, Ahmednagar.

232323



24                                
 

The capacity for elderly individuals to undertake 

aerobic activities such as walking and running is 

adversely affected by advancing age due to the 

decline in maximal oxygen uptake of about 

0.5%–1.0% per year. Cardiorespiratory fitness 

(aerobic capacity) decreases with ageing, and 

population-based reference values for different 

age groups are needed to help professionals 

evaluate an individual's fitness level better. Tests 

have been designed specifically for the elderly 

and adjusted to older people. Previous studies 

have shown that patients with chronic 

osteoarthritis (OA) and rheumatoid arthritis have 

impaired aerobic capacity. 

Hence the purpose of my study is to evaluate 

cardiovascular among the community-dwelling 

elderly population with OA knee.

 PROCEDURE:

This was an Observational, Cross-sectional 

study, with a study duration of 03 months. A total 

of 20 elderly (OA knee) individuals of age group 

(60-75) were recruited using the purposive 

sampling method. Using the formula n = 

[DEFF*Np(1-p)]/ [(d2/Z21-α/2*(N-1)+p*(1-p)] 

for the measurement of sample size. Ethical 

committee approval was obtained before the 

commencement of the study. The study material 

used was cone markers, measuring tape, 

stopwatch and weighing machine. The inclusion 

criteria was both males and females of 60-75 

years with unilateral and bilateral OA knee 

diagnosed according to ACR criteria and willing 

to participate. At the same time, the exclusion 

criteria were individuals with a recent injury or 

systemic illness, lower limb amputated 

individuals, uncooperative patients, patients 

with recent surgery and any musculoskeletal 

deformity. After explaining the importance of the 

study, when a participant agreed to participate in 

the study, a verbal and written informed consent 

form in Marathi was obtained from all the 

participants. The height and weight of all 

individuals were taken, and BMI was calculated, 

and the cardiovascular endurance of all 

participants with OA was assessed by using 2 

min walk test. The 2 min walk test is a simple 

measure of the distance a person can walk in two 

minutes. Rest breaks are allowed if needed. 

Walking aids can be used as needed. The test will 

be performed over a 15m out-and-back course 

and marked with cones on both sides. The subject 

is asked to walk back and forth around the cones 

and permitted to slow down, stop and rest as 

necessary. A rest period of 10min will be given to 

the subject, and the test will be repeated. Out of 

the two trials, the one in which more distance 

covered was taken as the final result.

Fig 1: Patient performing 2 min walk test

Fig 2: Weight measurement

Fig 3: Height measurement
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The result is considered significant as (P-value is 

0.0177) 

Graph 1: - Showing comparison between UL 

and BL OA knee individuals.

Table No. 2: Comparing average values and 

recorded values (OA knee) in elderly 

individuals. 

       The result is considered highly significant as 

(P-value is 0.0001)

Graph 2: - Showing comparison between 

normal values and recorded values (OA knee) 

individuals.

Table no. 1 mean values of cardiovascular 

endurance for unilateral and bilateral OA knee 

individuals are (103.27±20.34) (75±15), 

respectively, and the comparison between those 

individuals is considered significant (p-value- 

0.0177). Comparing average and recorded 

values (OA knee) of cardiovascular endurance is 

considered highly substantial (p-value- 0.0001).

In Table no.2, the table depicts the comparison 

between expected values and recorded values 

(OA knee) in elderly individuals.  The 

comparison of recorded values was made by 

comparing them with average values; the results 

were showing highly significant p-value-0.0001) 

values as mean and SD of average values and 

recorded values were (248.708±13.74), ( 

93.38±22.88), respectively. 

DISCUSSION:

The  p resen t  s tudy  was  conduc ted  on 

cardiovascular endurance in the community-

dwelling elderly population with OA knee. The 

cardiovascular endurance was measured using 2 

min walk test on 30 m (to and fro) distance. The 

current study states that cardiovascular 

endurance is reduced in bilateral OA knee 

individuals than unilateral, as shown in table no. 

2. Recorded values of cardiovascular endurance 

in bilateral and unilateral OA knee individuals 

are less than average values, as shown in table no. 

3

The result showed that cardiovascular endurance 

is reduced overall in elderly OA knee individuals 

and bilateral than unilateral OA knee. This is due 

to decreased cardiac output, decreased 

respiratory ability of the lungs, muscle atrophy. 

This results in an overall reduction in the 

physical fitness of elderly individuals. Patients 

with knee OA have a 15–20% decrease in aerobic 

capacity.

This result is consistent with the study conducted 

by the author Leena Hakola in 2015 calculated 

maximum oxygen consumption (VO2max) to 

evaluate cardiorespiratory fitness. They found 

that the rate of VO2max decline with age was 

slightly more significant in the present study. The 

decline in VO2max with age is likely to decrease 

in maximal heart rate, stroke volume, maximal 

cardiac output, lean body mass, and possibly a 

reduction in muscle oxidative capacity and 

decline in performance with ageing.
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BL OA knee (Mean±SD) P-Value Result

103.27±20.34

 

75±15

 

0.0177 Significant

  
 

  

   Average values (Mean±SD) Recorded values
(Mean±SD)

P-Value Result

248.708±13.74

 
93.38±22.88 0.0001 Extremely significant 
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The study conducted by I N Arshinta et al. In 

2017 used 6 min walk test to evaluate 

cardiovascular endurance in 33 elderly 

individuals. The results show that as many as 

63.60% of elderly dementia patients had poor 

cardiorespiratory endurance. Decreased 

cardiovascular endurance in the elderly due to 

ageing is caused by decreased cardiac output, 

reduced perfusion ability of the peripheral tissue, 

decreased respiration ability of the lungs, muscle 

atrophy, and reduced power of muscle 

contraction

In the study carried out by EDWARD F. 

P H I L B I N  e t  a l . ,  t h e  n o n i n v a s i v e 

cardiopulmonary assessment was performed 

during exercise using a CPX-MAX metabolic 

cart that analyses inspiratory and expiratory 

gases breath-by-breath basis to determine the 

rate of oxygen consumption (peak VO2). The 

results of this study demonstrate severe 

cardiovascular deconditioning due to end-stage 

OA of the lower extremities, which is similar to 

the results found in our research.

The study conducted by Geraldo A. Maranh˜ao 

Neto et al. Evaluated cardiorespiratory fitness 

(CRF) utilizing the Rating of Perceived Capacity 

scale in the elderly (aged 60 to 90 yrs.). The 

subject chooses the most strenuous activity that 

can be sustained for at least 30min. The RPC 

score is expressed in METs, and the listed 

activities include walking, jogging, running, and 

cycling at different paces. Their result was 

considered significant. They have concluded that 

there is a negative effect of ageing on CRF.

CONCLUSION: 

From the study, we found cardiovascular 

endurance (by 2MWT) in the community-

dwelling elderly population with OA knee. The 

results stated that cardiovascular endurance is 

reduced in bilateral OA knee individuals than 

unilateral. Recorded values of cardiovascular 

endurance in bilateral and unilateral OA knee 

individuals are less than average values.
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