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ABSTRACT

Background Sedentarism is the new pandemic, hence it has several negative aspects on the health of every indi-
vidual whose working hours do not allow them to have proper exercises, hence increasing the risk of prospective 
cardio vascular implications. The standard gold standard physical marker to estimate the cardio vascular health 
is VO₂ Max. There are so many tests that can predict the value of VO₂ Max. However, the sedentary young adult 
population remains unaddressed. So, this study has determined the validity and also the reliability of a new tool 
which is 6 Minute Run Test for the said population. Also, this study had determined the linkages between seden-
tary behaviour amongst community adults. Objectives To assess the reliability and validity of the 6-minute run 
test against the 20-meter shuttle run test and to examine the contribution of daily sedentary behaviour to aero-
bic fitness in sedentary young adults (people ranging from age 18 to 40 years.) Methods A cross-sectional study 
was conducted among young adults aged 18–40 years recruited from hospital outpatient settings in Jhelum. Par-
ticipants underwent anthropometric assessment, completed the International Physical Activity Questionnaire 
and Yale Leisure-time Sedentary Behaviour Questionnaire, performed two 6-minute run tests seven days apart, 
and one 20-meter shuttle run test. Perceived exertion was recorded using the Borg Rating of Perceived Exertion 
scale. VO₂ max was estimated from 6-minute run distance. Results The 6-minute run test demonstrated excellent 
test-retest reliability (Cronbach’s α = 0.87, ICC = 0.85) and strong concurrent validity with the 20-meter shuttle 
run test. (r = 0.69, p < 0.001). Estimated VO₂ max was nearly similar between the two tests (6MRT: 37.83 ± 4.08 
ml/kg/min vs 20MST: 38.45 ± 4.31 ml/kg/min; mean difference = −0.62 ml/kg/min, p = 0.218). Daily sedentary 
hours showed moderate negative correlations with VO₂ max estimated by 6MRT (r = −0.50) and 20MST (r = 
−0.52), both p < 0.001. Conclusions The 6-minute run test is a reliable, valid, and practical field tool for aerobic 
assessment in resource-limited settings. Prolonged daily sedentary behaviour is the primary modifiable deter-
minant of markedly reduced cardiorespiratory fitness in urban Pakistani young adults.
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Introduction
To predict the factors contributing to all-cause mortality rate and 

cardiovascular fitness in community adults is maximal oxygen up-
take (VO₂ max) [1]. Increased VO₂ max (1 MET or 3.5 ml/kg/min) by 

one MET lowers the risk of mortality by 13 to 20% [2]. In sedentary 
adults, normal ranges of values are 25–40 ml/kg/min; values below 
25 ml/kg/min are an indicator of high risk [3]. VO₂ max falls 5 -10 
per cent decade in adulthood and is accelerated by lack of physical 
activity [4]. In 2022, 31 per cent of adults (~1.8 billion) in the world 
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were not actively enough, an increase of 5 per cent since 2010 and is 
expected to rise to 35 per cent by 2030 [5] A study reported the prev-
alence of over 40% in urban Pakistan, which is fueled by screen-based 
leisure and desk jobs [6]. VO₂ Max is the gold standard of laboratory 
measurement [7], which reduces VO₂ max and cardiometabolic risk 
in prolonged sedentary time, but is not affordable and unavailable in 
most low resource environments. The thesis thus, evaluated, in 107 
sedentary Pakistani adults (18 to 40 years) at Imran Hospital and free 
medical camps. Correlation between daily time spent in sedentary 
positions and estimated VO₂ max. It also records field feasibility and 
safety of high-temperature field testing in resource-limiting hot con-
ditions by undertaking the study in the intense hot season.

Objectives of Study
Primary Objectives: The Primary Objectives of this study 
are stated as follows; 

•	 To assess validity of the six-minute run Test as an estimation 
tool for VO₂ max in adults with sedentary behavior.

•	 To determine the test-retest reliability of the 6MRT to esti-
mate VO₂ max in adults with sedentary behavior.

Secondary Objectives: The Secondary Objectives of the 
study are as follows; 

•	 To evaluate the sedentary behavior in community adults. 

•	 To determine the relationship between aerobic capacity and 
sedentary behavior.

Materials and Methods
Study Design the Proposed Study is an Observational 
Study.

Study Setting the Study Took Place in the Rehabilitation 
Department of Imran Hospital Sohawa, District Jhelum 
with Multiple Free Medical Camp Sessions.

Study Duration

The study started from 01st December 2024 and ended on 30th 
November 2025.

Selection Criteria the Study has Inclusion as Well as Exclu-
sion Criteria Described as Below,

Inclusion Criteria the Participants Recruited into this Study 
According to Following Inclusion Criteria;

•	 Participants must be in age between 18 and 40 years of both 
sexes. 

•	 Participants with no physical disability. 

•	 Low Physical Activity according to International Physical 
Questionnaire and Youth leisure time sedentary behaviour 
questionnaire. 

•	 Participants with no comorbidities.

Exclusion Criteria 

•	 Participants who have participated in any structured exer-
cise program or intensive physical activity within the last 
month.

•	 Patients with known cardiac conditions that can affect the 
efficacy of the study.

•	 Pregnant females.

•	 Participants with cognitive disabilities and language barri-
ers.

•	 Participants who are currently part of another clinical trial 
or research study.

Results
No formal a priori power calculation was conducted due to the 

exploratory nature of the study and logistical constraints. However, 
based on similar validation and reliability studies of field tests in 
sedentary adults (typically n = 80–120), we aimed for 100 complet-
ed participants. Allowing for an expected 10% dropout (mainly due 
to the 7-day return visit during hot weather), the recruitment target 
was set at 110–115 participants. We screened and enrolled 115 sed-
entary adults. Of these, 8 did not return for the second 6MRT (7% ac-
tual dropout), resulting in 107 fully completed cases (54 males, 53 fe-
males). All 107 completed both testing days with no missing test data. 
The mean age of the 107 participants was 30.5 ± 7.3 years (range: 
18–40 years).

Discussion
The main goal of this study was to determine whether 6MRT is 

a valid and reliable tool for the estimation of VO₂ Max in community 
sedentary adults and prolonged sitting or sedentary behavior actually 
reduces aerobic capacity [8] in a young urban population and what 
is the relationship between sedentary behavior with overall aerobic 
capacity of a sedentary individual [9-61]. The results provide clear 
and consistent answers to all questions, while also highlighting some 
unique patterns that deserve attention meticulously. The 6-minute 
run test was performed remarkably well in study population. When 
the same individuals were tested again a week later, it demonstrated 
excellent repeatability and yielded nearly identical fitness estimates 
to the well-known 20-meter shuttle run test.

Conclusion
The study was able to prove that the 6-minute run test (6MRT) is 

a very valid and reliable field-based measurement of estimating VO 
2max in young adults who are not exercising. The 6MRT demonstrat-
ed a high test-retest reliability (Cronbach’s 0.87, ICC 0.85) and a good 
concurrent validity with the established 20-meter shuttle run test 
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(r = 0.69, p = 0.001), and no significant difference in the estimated  
VO2 max between the two tests. These results prove that the 6MRT 
is a viable, inexpensive, and practical alternative to measure aerobic 
capacity in resource-constrained environments.
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