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ABSTRACT

Introduction: With changing lifestyle patterns, sedentary
behaviour has increased significantly, often coexisting with
low levels of physical activity. While both factors are known
to influence health, their combined association with functional
exercise capacity has not been explored extensively, particularly
in Indian populations. Understanding this relationship is
important because it helps to identify lifestyle factors that can
be modified to improve daily functional performance.

Aim: To examine the correlation of sedentary behaviour and
physical activity with functional exercise capacity in the
healthy adult population of India, with particular focus on the
Gujarat region.

Materials and Methods: The present cross-sectional,
multicentre  observational study at various hospitals,
physiotherapy colleges, Physiotherapy Outpatient Departments
(OPDs), and residential societies across the Ahmedabad,
Vadodara, Navsari, and Dahod regions of Guijarat, India from
March 2025 to March 2026. The study included 713 apparently
healthy adults (407 males and 306 females) aged 18-60 years.
Sedentary behaviour and physical activity levels were assessed
using the Global Physical Activity Questionnaire (GPAQ), while
functional exercise capacity was evaluated using the Six-Minute
Walk Test (6BMWT). Pearson’s correlation analysis was used to
examine the relationships among physical activity, sedentary

behaviour, and 6MWT distance. Additionally, a One-way
Analysis of Variance (ANOVA), followed by a post-hoc Tukey’s
test, was used to compare the mean 6MWT distance across
physical activity categories. A p-value of <0.05 was considered
statistically significant for all analyses.

Results: The mean 6MWT distance of the study population
was 370.88+68.47 m. Male participants achieved greater
walking distances than females, and performance declined
with increasing age despite gender differences. 6BMWT distance
increased progressively across physical activity groups
(p<0.001), with significant differences observed between all
groups on post-hoc analysis. Correlation analysis demonstrated
that prolonged sitting time was associated with lower 6MWT
performance (r=-0.517, p<0.001), whereas total physical activity
was associated with better 6MWT performance (r=0.398,
p<0.001). No significant correlation was observed between
sitting time and total physical activity (r=-0.051, p=0.173).

Conclusion: Sedentary behaviour and physical activity both
significantly influence functional exercise capacity. Increased
sitting time is associated with reduced performance, while
higher physical activity levels are linked to improved functional
capacity. These findings highlight the importance of promoting
an active lifestyle while simultaneously reducing sedentary time
to maintain functional health in adults.
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INTRODUCTION

Over the past few decades, there has been anoticeable shiftin lifestyle
patterns, particularly in developing countries like India. Increasing
urbanisation, technological dependence, and changing occupational
demands have resulted in more sedentary daily routines [1].

Sedentary behaviour has become increasingly common, with many
individuals spending a substantial part of their day sitting at work,
during traveling or in their leisure time often without recognising its
long-term effect on health [2,3]. At the same time, levels of purposeful
physical activity have not increased enough to counterbalance this
growing sedentary behaviour [4].

Sedentary behaviour and physical activity, although related,
represent two distinct aspects of lifestyle [5]. An individual may meet
recommended physical activity guidelines and still spend prolonged
hours in sedentary activities [6]. This distinction is important
because sedentary behaviour itself has emerged as an independent
risk factor for adverse health outcomes, including cardiovascular
disease, metabolic disorders, and reduced functional capacity [3,7].
Global health recommendations, including those from the World
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Health Organisation, have therefore emphasised not only increasing
physical activity but also reducing sedentary time as a separate
public health priority [8].

Functional exercise capacity is animportantindicator of anindividual’'s
ability to perform daily activities and maintain independence [6].
American Thoracic Society’s guideline for the 6MWT provides a
simple and practical method to assess this capacity in real-world
settings [9]. Unlike laboratory-based measures, 6MWT reflects
everyday functional performance and is influenced by a combination
of physiological, anthropometric, and lifestyle-related factors [9].
While the beneficial role of physical activity in improving functional
capacity is well recognised, the combined contribution of physical
activity and sedentary behaviour remains insufficiently explored,
particularly in general populations [10].

In the Indian context, previous studies have primarily examined
physical activity patterns and related lifestyle behaviours in different
population groups [11]. A recent systematic review highlighted
the heterogeneous evidences regarding the relationship between
objectively measured sedentary behaviour and physical fithess
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in adults [12]. Despite growing evidence on physical activity and
sedentary behaviour, studies examining their combined influence
on objectively measured functional exercise capacity in healthy
Indian adults remain limited. Exploring this relationship in a regional
population may improve understanding of lifestyle factors influencing
functional health and provide evidence relevant to similar populations
in India [13]. Therefore, the present study aimed to evaluate this
relationship in healthy adults from Guijarat, India.

Guijarat represents an important regional population for investigation
because it has experienced substantial urbanisation in recent
decades. Urbanisation is accompanied by changes in the built
environment, transportation, and occupational patterns that may
reduce opportunities for physical activity and increase sedentary
behaviour, both of which influence health and functional capacity
[14]. Nationwide evidence indicates that physical activity patterns
vary across different regions of India. Together, these factors
support the need for region-specific evidence on functional exercise
capacity in healthy Gujarati adults. [15]. These changes are also
accompanied by a rising burden of non communicable diseases,
including diabetes, hypertension, and cardiovascular conditions in
Guijarat, Western India [16]. Understanding these regional patterns
may help to identify modifiable lifestyle factors such as physical
activity and sedentary behaviour and subsequently to determine the
association with mortality [17]. This will further assist in developing
public health strategies. Another important consideration is whether
functional exercise capacity improves progressively across different
physical activity levels and whether prolonged sitting adversely
affects performance irrespective of activity level.

Therefore, the study aimed to examine the correlation of sedentary
behaviour and physical activity with functional exercise capacity in
the healthy adult population of India, with particular focus on the
Gujarat region.

MATERIALS AND METHODS

The present cross-sectional, multicentre observational study
was conducted at various hospitals, physiotherapy colleges,
Physiotherapy OPDs, and residential societies across the
Ahmedabad, Vadodara, Navsari, and Dahod regions of Gujarat,
India from March 2025 to March 2026. Ethical approval was
obtained from the Institutional Ethics Committee (IEC No: SSPC/
IEC/147/2025), and written informed consent was obtained from all
participants before inclusion in the studly.

A convenience sampling technique was used to recruit participants
based on their accessibility, availability, and willingness to participate.
Participants were recruited through community outreach and
personal contact, including physiotherapy students, hospital
staff, individual accompanying patients attending the OPDs, and
community-dwelling adults from residential societies.

Sample size calculation: Sample size was calculated using the
formulan=Z2, 2SD?/d? where Z .= Standard normal variate at
5% type 1 error (p< 0.05), itis 1.96. Standard Deviation (SD) of 67.91
meters obtained from Fernandez L et al., and d= allowable absolute
error of precision (5 meters) [18]. Based on these assumptions, the
calculated minimum sample size was 709 participants. Since 713
eligible participants fulfilled the selection criteria during the study
period, all were included in the final analysis.

Inclusion and Exclusion criteria: Adults within the age range
of 18 to 60 years who were apparently healthy with Body Mass
Index (BMI) range from 18.5-29.9 kg/m? [19], willing to participate,
Absence of any systemic or local disorders and physically active
but not engaged in any competitive sports were considered eligible
for inclusion. Individuals with diagnosed cardiovascular, respiratory,
neurological, musculoskeletal or metabolic disorders, those with
resting blood pressure >139/89 mmHg and heart rate >100 beats/
min, past or current smokers, professional athletes, individual
with sensory deficit, individuals with cognitive impairment, those
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responding ‘YES’ to any question set of Section 1 of Physical
Activity Readiness Questionnaire (PAR-Q) [20], and individuals who
reported participating in structured exercise programmes, such as
gym based training, routine walking for exercise, running, cycling or
competitive sports beyond their usual daily activities, were excluded
from the studly.

Study Procedure

Baseline assessment included demographics, anthropometric
measurements and pretest vital parameter including blood pressure,
heart rate, and peripheral Oxygen Saturation (SpO,).

Sedentary behaviour and physical activity were assessed using the
GPAQ [21]. Physical activity levels were expressed as Metabolic
Equivalent (MET)-minutes/week and calculated according to the
GPAQ scoring protocol by assigning MET values of 8.0, 4.0, and
4.0 to vigorous-intensity activity, moderate-intensity activity, and
transport-related activity, respectively. Total MET-minutes/week
was calculated by multiplying the duration and frequency of each
activity domain and summing the values across all domains [21].
Based on the GPAQ scoring criteria, participants were categorised
into low (<600 MET-min/week), moderate (600-2999 MET-min/
week), and high (>3000 MET-min/week) physical activity groups.
Sedentary behaviour was recorded as the average sitting time in
minutes/day.

Functional exercise capacity was assessed using the 6MWT on
a 30-meter marked, flat, straight corridor following the American
Thoracic Society (ATS) guidelines [9], with a modification to verbal
instructions. Participants were instructed to walk at their own pace
while covering the maximum possible distance within six minutes. To
minimise the potential influence of repeated verbal encouragement
on walking performance, standardised verbal prompts were
provided only at the third minute (halfway through the test) and fifth
minute (one minute remaining).The total distance walked over six
minutes was recorded in meter with the help of measuring tape,
this covered distance was considered as the measure of functional
exercise capacity. Blood pressure, heart rate, peripheral SpO,, and
Modified Borg Dyspnoea Scale scores were recorded immediately
after completion of the test.

STATISTICAL ANALYSIS

Data were analysed using Statistical Package for the Social
Sciences (SPSS) version 16.0. Descriptive statistics were presented
as Mean+SD. One-way ANOVA followed by Tukey’s post-hoc test
was used to compare 6MWT distance across age group and
physical activity groups. Pearson correlation coefficient was applied
to examine relationships between age, sitting time, total physical
activity and 6MWT distance. A p-value of <0.05 was considered
statistically significant.

RESULTS

A total of 713 participants were included in the present study,
comprising 407 males and 306 females. The mean age of the
study population was 37.51 years. Male participants had a slightly
higher mean age (39.32+12.84 years) than the female participants
(35.10£12.24 years).

Compared with females, male participants had greater height and
weight, lower daily sitting time, higher physical activity levels, and
better functional exercise capacity, achieving a mean 6MWT distance
approximately 64 m longer. The overall mean 6MWT distance of the
study population was 370.88+68.47 [Table/Fig-1].

The mean BMWT distance showed a gradual decline with increasing
age and differed significantly across the age groups (F=36.218,
p<0.001). Participants aged 18-30 years achieved the highest mean
B6MWT distance (395.94+68.31 m),whereas those in the 51-60
years age group recorded the lowest mean distance (335.58+54.22
m) [Table/Fig-2].
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Male (n=407) Female (n=306)
Variables Mean=SD
Age (years) 39.32+12.84 35.10+12.24
Height (m) 1.6719+0.10 1.5951+0.086
Weight (kg) 71.38+10.60 64.83 £10.85
BMI (kg/m?) 25.79+4.86 25.63+4.78
Sitting time ( min/day) 755.35+154.84 832.81+150.07
Total physical activity (MET-min/week) 15682.60+1519 1446.01+1140.96
6 MWT Distance (m) 398.43+64.83 334.23+54.67

[Table/Fig-1]: Groups statistics-baseline characteristics of study participants

(N=713),

The descriptive analysis of BMWT distance across physical activity
levels showed a progressive increase in walking performance
from the low to the high activity group. Participants in the low
activity group had the lowest mean 6MWT distance, followed by
the moderate activity group, while participants in the high activity
group achieved the greatest mean distance (423.53+74.68 m). The
95% confidence intervals for all three activity groups were relatively
narrow, indicating good precision of the estimated mean 6MWT
distances [Table/Fig-2].

Variables Category N Mean=SD (m) 95 % CI (m)
18-30 233 395.94+68.31 387.13-404.76
31-40 186 385.23:70.17 | 375.08-395.38
Agegroups | 44 5o 143 348.64+56.92 | 339.23-358.05
(years)
51-60 151 335.58+54.22 | 326.86-344.30
Total 713 370.88+68.47 | 365.84-375.91
Low 226 343.17+59.71 335.34-351.00
Physical
activity Moderate 370 371.15:61.40 | 364.87-377.43
(MET-min/ High 117 423.53+74.68 | 409.85-437.21
week)
Total 713 370.88+ 68.47 | 365.84-375.91

[Table/Fig-2]: Descriptive statistics of the Six Minute Walk Test (EMWT) distance
across different age group and physical activity level.

Data are presented as Mean+SD. Cl: Confidence interval; N: Number of participants;
Distance is expressed in meters (m)

A one-way ANOVA demonstrated a statistically significant difference in
B6MWT distance among the three physical activity groups (F=62.218,

p<0.001), indicating that functional exercise capacity varied
significantly across different physical activity levels [Table/Fig-3].
Source of the Sum of Mean
variance squares Df square B p-value
Between groups 497852.899 2 248926.45
Within groups 2840642.240 710 4000.905 62.218 <0.001
Total 3338495.139 712 -

[Table/Fig-3]: One-way ANOVA comparing Six Minute Walk Test (6 MWT) distance
across physical activity levels.

ANOVA: Analysis of Variance; DF: Degree of Freedom; F=F — Statistics, p <0.05 was considered
Statistically significant

Tukey’s HSD post-hoc analysis confirmed significant pairwise
differences between all physical activity groups (all p<0.001).
Compared with the low physical activity group, participants in the
high physical activity group walked approximately 80 meter farther
(95 % ClI: 63.44-97.28), while the moderate physical activity group
demonstrated intermediate performance [Table/Fig-4].

Pearson’s correlation analysis shows that 6MWT distance was
significantly associated with age, sedentary behaviour, and total
physical activity. Among these variables, sitting time demonstrated
the strongest correlation with BMWT distance (r=-0.517, p<0.001),
followed by total physical activity (r=0.398, p<0.001) and age (r=-
0.354, p<0.001). In contrast, no significant correlation was observed
between sitting time and total physical activity (r=-0.051, p=0.173)
[Table/Fig-5].
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Activity group Mean difference

comparison (m) 95% CI (m) p-value
Low vs. Moderate -27.98* -40.52 t0 -15.43 <0.001
Low vs. High -80.36* -97.28 t0 -63.44 <0.001
Moderate vs. High -52.38" -68.14 to -36.62 <0.001

[Table/Fig-4]: Tukey’s HSD post-hoc comparison of Six-Minute Walk Test (BMWT)
distance between physical activity groups.

Tukey’s HSD = Tukey'’s honestly significant difference test. Mean difference is expressed in meters
(m). A p-value <0.05 indicates a statistically significant difference between groups

Total physical
Age 6MWT Sitting time | activity (MET-min/
Variables (years) | distance (m) | (min/day) week)
-0.354 0.130
Age (years) 1 (<0.001) (<0.001) -0.380 (<0.001)
B6MWT distance (m) - 1 (<%%1071) 0.398 (<0.001)
Sitting time (min/day) - - 1 -0.051 (0.173)
Total physical activity B . . 1
(MET-min/week)

[Table/Fig-5]: Pearson’s correlation coefficients between age, Six-Minute Walk
Test (BMWT) distance, sitting time, and total physical activity (MET-min/week).

Values represent Pearson’s correlation coefficients (r), and the corresponding p-values are shown
alongside each coefficient, BMWT: Six-Minute Walk Test; MET: Metabolic Equivalent of Task.
Statistical significance was considered at p<0.05

Scatter plots demonstrated positive linear relationships between
total physical activity and BMWT distance, whereas BMWT distance
and sitting time showed negative linear relationships. No apparent
linear association was observed between sitting time and total
physical activity [Table/Fig-6].
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[Table/Fig-6]: Scatter plots illustrating the relationship between: a) Total physical
activity and 6 mwt distance; b) Sitting time and 6 mwt distance; c) Sitting time and
total physical activity.

Each point represents one participant
(Total Physical Activity in MET- Min/Week), Sitting Time in Min/Day, 6 MWT Distance in Meter)

DISCUSSION

The present study investigated the relationship between sedentary
behaviour, physical activity, and functional exercise capacity
among healthy Indian adults. The findings showed that functional
exercise capacity was significantly associated with both lifestyle
behaviours. Participants with higher physical activity levels
achieved greater 6BMWT distances, whereas prolonged sitting
time was associated with lower functional exercise capacity.
Although both physical activity and sitting time were associated
with functional exercise capacity, no significant association
was observed between sitting time and total physical activity,
suggesting that these behaviours may represent different aspects
of lifestyle.



Anjumakhtar Rafiuddin Siddiqui et al., Physical Activity and Functional Exercise Capacity of Adults

In addition to the primary findings, age and gender were also
associated with functional exercise capacity. Age showed a
moderate negative correlation with 6MWT distance (r=-0.354,
p<0.001). BMWT performance was lower with increasing age, and
male participants covered greater distances than females. These
findings are consistent with previous studies, including those by
Fernandes L et al., which have reported age-related declines in
6MWT performance and higher walking distances among males,
largely attributed to differences in height, muscle mass, stride
length, and cardiorespiratory capacity [18]. In the present study, as
participants engaged in structured physical training were excluded,
the observed age-related decline reflects the functional changes
associated with normal ageing in a healthy adult population.

A moderate positive correlation was observed between physical
activity and BMWT distance (r=0.398, p<0.001), with a progressive
increase in distance walked from low to high physical activity group.
A similar pattern was reported by Arjunan P et al., who found that
only 17% of older adults were physically active, while 35% were
underactive for regular light physical activity [13]. The authors
reported that limited physical activity was accompanied by poorer
functional status and quality of life. Despite differences in the study
population, both studies suggest a positive relationship between
habitual physical activity and functional performance. Tudor-Locke
C et al., also highlighted the importance of habitual physical activity,
reporting that healthy adults generally accumulate about 7,100-
11,000 steps/day to achieve recommended activity levels [22].
Although their review focused on daily step counts rather than
functional exercise capacity, it supports the role of habitual physical
activity in maintaining physical function.

Comparable findings have also been reported in the Indian
population. Anjana RM et al., observed low physical activity levels
among a large proportion of adults [5]. While their study described
physical activity patterns, the present study further demonstrates
their association with functional exercise capacity.

Another important finding of the present study was the significant
inverse association between sedentary behaviour and functional
exercise capacity. A moderate negative correlation was observed
between daily sitting time and 6MWT distance (r=-0.517, p<0.001),
indicating that participants who spent more time sitting generally
demonstrated poorer functional exercise capacity. Notably, the
strength of this association was greater than that observed
between physical activity and BMWT performance, suggesting that
prolonged sedentary behaviour may be more strongly associated
with functional exercise capacity than overall physical activity. Joshi
BP et al., reported an overall mean sedentary time of 10.83+2.56
hours/day and observed that 43.72% of participants spent 12
hours or more per day in sedentary activities [23]. Consistent with
these findings, prolonged sitting time was also observed in the
present study, with mean sitting durations of 12.58+2.58 hours/
day in males and 13.88+2.51 hours/day in females. Although the
average sitting time in the present study population was higher than
that reported by Joshi BP et al., both studies indicate a high burden
of sedentary behaviour among healthy adults [23]. These findings
further emphasise the importance of reducing prolonged sitting time
as part of strategies aimed at improving functional exercise capacity
and overall health.

A previous study has also concluded that prolonged sedentary
behaviour is associated with poorer physical performance and
adverse health outcomes [24]. Biddle SJ et al., identified sedentary
behaviour as an independent risk factor for reduced physical
function and increased all-cause mortality [2]. A recent systematic
review and meta-analysis by Wu J et al., further confirmed that
greater sedentary behaviour is associated with an increased risk of
chronic diseases and poorer health outcomes [4].

The present findings indicate that prolonged sitting may adversely
influence functional exercise capacity even among healthy Indian
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adults. From a clinical perspective, these findings suggest that
reducing sedentary time may be as important as promoting regular
physical activity for preserving functional exercise capacity.

A noteworthy finding of the present study was the absence of a
significant correlation between sitting time and total physical activity
(r=-0.051, p=0.173), although both were significantly associated
with functional exercise capacity. This suggests that sedentary
behaviour and physical activity are distinct lifestyle behaviours rather
than opposite ends of the same continuum. Individuals may achieve
the recommended level of physical activity while still spending
prolonged periods sitting. Therefore, reducing prolonged sitting
should complement, rather than replace, efforts to promote regular
physical activity. Interventions targeting both behaviours may be
more effective for maintaining functional exercise capacity.

Limitation(s)

The cross-sectional design precludes causal inferences, and
physical activity and sitting time were assessed using self-reported
data, which may be subject to recall bias. In addition, occupational
factors were not analysed separately, and although participants
represented different regions of Gujarat, the findings may not be fully
generalisable to the diverse population of India. Future multicentre
longitudinal studies incorporating objective measures of physical
activity and sedentary behaviour are warranted to validate and
extend these findings.

CONCLUSION(S)

The present study indicates that both sedentary behaviour and
physical activity play significant roles in determining functional
exercise capacity. While increasing physical activity appears to
improve functional performance, reducing sitting time is equally
important. These findings emphasise that lifestyle modification
strategies should address both physical inactivity and prolonged
sedentary behaviour simultaneously rather than considering them
in isolation.
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