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Abstract

(1) Introduction: Physical activity is considered a key factor in maintaining functional health
during aging; however, its relationship with objective measures of physical performance
remains unclear. (2) Methods: A cross-sectional study was conducted with 63 community-
dwelling older adults (70.4 ± 6.6 years; 35.7 ± 6.5% body fat). Physical activity was
assessed using the International Physical Activity Questionnaire (IPAQ), and participants
were classified into activity levels. Body composition was evaluated using bioelectrical
impedance analysis. Functional fitness was assessed through standardized tests, including
lower-limb strength, Timed Up and Go (TUG), and the 2 min step test (2MST). Isokinetic
strength of the knee extensors and flexors was measured at 60◦/s and 180◦/s. Non-
parametric tests, Spearman correlations, and linear regression analyses were performed;
(3) Results: No significant differences were observed between IPAQ categories for body
fat percentage, TUG performance, lower-limb strength, or aerobic capacity (all p > 0.05).
Correlations between MET values and physical or functional variables were weak (ρ
ranging from −0.07 to 0.18). (4) Conclusions: Self-reported physical activity was not
associated with objective measures of physical function in older adults. These findings
highlight the importance of incorporating objective assessments of physical performance
when evaluating functional health in this population.
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1. Introduction
Aging is associated with progressive declines in physiological function, including

reductions in muscle mass, strength, and functional capacity, alongside unfavorable changes
in body composition [1–3]. These alterations contribute to increased vulnerability, reduced
independence, and a higher risk of adverse health outcomes such as falls, disability, and
chronic diseases [4–7]. Consequently, preserving functional fitness and musculoskeletal
health has become a central goal in promoting healthy aging [8,9].

Physical activity is widely recognized as a key modifiable factor in mitigating age-
related decline [10]. Regular engagement in moderate-to-vigorous physical activity has
been associated with improved muscle strength, aerobic capacity, body composition, and
overall quality of life in older adults [11,12]. Conversely, sedentary behavior has been
linked to functional impairments and increased cardiometabolic risk [13,14]. Despite these
well-established benefits, a substantial proportion of the older population fails to meet
recommended physical activity levels [15], highlighting the need for a better understanding
of its relationship with health-related outcomes in this group.

The International Physical Activity Questionnaire (IPAQ) is commonly used to classify
physical activity levels in epidemiological studies due to its feasibility and applicability in
large populations [16,17]. However, the extent to which IPAQ-based classifications reflect
objective measures of physical fitness and body composition remains unclear, particularly
in older adults. While some studies report positive associations between physical activity
levels and functional performance [11,18,19], the ability of self-reported measures to accu-
rately capture objective aspects of physical function in older adults remains unclear [20].

In this context, the integration of multiple domains—including body composition
assessed by bioelectrical impedance analysis, functional fitness tests, and isokinetic
dynamometry—provides a more comprehensive evaluation of physical health. Isoki-
netic strength assessment, in particular, offers precise quantification of muscle performance
and asymmetries, which are relevant for mobility and fall risk. However, few studies
have simultaneously examined these domains in relation to physical activity levels in
older adults.

Therefore, the present study was designed as an exploratory cross-sectional investi-
gation aimed at examining the relationships between physical activity levels, body com-
position, functional fitness, and isokinetic strength in community-dwelling older adults.
Given the exploratory nature of the study and the limited evidence regarding the extent
to which self-reported physical activity reflects objective indicators of physical health in
older populations, the findings should be interpreted as hypothesis-generating rather than
confirmatory. We hypothesized that higher levels of physical activity would be associated
with better functional performance, more favorable body composition, and greater muscle
strength. Given the widespread use of self-reported physical activity questionnaires in
aging research and the limited evidence regarding their ability to accurately reflect objective
indicators of physical health, further investigation is warranted. A better understanding of
these relationships may help determine whether self-reported measures are sufficient to
identify functional and physiological differences among community-dwelling older adults
and may inform the selection of more appropriate assessment strategies in both research
and clinical settings.

2. Materials and Methods
2.1. Study Design and Participants

This cross-sectional study was conducted with community-dwelling older adults
recruited through convenience sampling from community-based programs in the Bragança

https://doi.org/10.3390/jal6030052

https://doi.org/10.3390/jal6030052


J. Ageing Longev. 2026, 6, 52 3 of 14

region. The target population consisted of independently living older adults who regularly
participated in local community programs.

Participants were eligible if they were aged ≥60 years and able to perform the physical
assessments independently. Individuals with acute musculoskeletal injuries, neurological
disorders affecting mobility, or contraindications to exercise testing were excluded. A
total of 63 participants (54 women and 9 men) met the eligibility criteria and completed
all assessments.

All participants were informed about the study procedures and provided written
informed consent prior to participation. The study was conducted in accordance with
the Declaration of Helsinki and approved by the local Ethics Committee of the Instituto
Politécnico de Bragança (approval number: 501020).

2.2. Data Collection Procedures

Data collection was carried out in a controlled laboratory setting and included the fol-
lowing domains: anthropometry and body composition, physical activity level, functional
fitness, quality of life, and isokinetic strength. All assessments were conducted by trained
researchers following standardized protocols.

2.3. Anthropometry and Body Composition

Body composition was assessed using bioelectrical impedance analysis (BIA) with a
segmental body composition analyzer (Tanita BC-545, Tanita Corporation, Tokyo, Japan).
Measurements included body weight (kg), skeletal muscle mass (kg), body fat percentage
(%), visceral fat (%), total body water (%), and estimated basal metabolic rate.

Participants were assessed barefoot and wearing light clothing, following standard
pre-assessment guidelines [21], including avoidance of food intake, alcohol, and vigorous
physical activity prior to testing.

2.4. Physical Activity Assessment

Physical activity levels were assessed using the short version of the International
Physical Activity Questionnaire Short Form (IPAQ-SF) [22]. The IPAQ-SF has demonstrated
acceptable reliability and validity for assessing physical activity in adult and older pop-
ulations and is widely used in epidemiological research due to its feasibility and ease of
administration [17,19]. Participants were classified according to the standardized IPAQ
scoring protocol [19,20], which categorizes individuals as sedentary, irregularly active,
active, or highly active based on weekly frequency, duration, and intensity of reported
physical activity. This classification is widely used to distinguish different levels of physical
activity in population-based studies [23].

Additionally, average daily sitting time was calculated in hours/day.

2.5. Functional Fitness Assessment

Functional fitness was assessed using the Senior Fitness Test battery proposed by Rikli
and Jones [24]:

The following components were evaluated:

- Lower-limb strength: assessed using the 30 s chair stand test (number of repetitions).
- Functional mobility: assessed using the Timed Up and Go (TUG) test (seconds).
- Aerobic capacity: assessed using the 2 min step test (2MST), recording the number of

steps completed.

All tests were conducted according to standardized procedures described by Rikli and
Jones, with participants receiving verbal encouragement to ensure maximal performance.
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2.6. Quality of Life Assessment

Quality of life was assessed using the World Health Organization Quality of Life
questionnaire–brief version (WHOQOL-BREF) [25]:

- Physical,
- Psychological,
- Social relationships,
- Environment.

Scores were calculated according to standard WHO guidelines, with higher scores
indicating better perceived quality of life.

2.7. Isokinetic Strength Assessment

Isokinetic muscle strength of the knee extensors and flexors was assessed using an
isokinetic dynamometer (HUMAC NORM Isokinetic Dynamometer System, CSMi Solu-
tions, Stoughton, MA, USA). Prior to testing, participants received standardized instruc-
tions regarding the testing procedures and were familiarized with the equipment [26].

Participants were positioned in a seated posture according to the manufacturer’s
recommendations, with the trunk, pelvis, and thigh stabilized using straps to minimize
compensatory movements [26]. The axis of rotation of the dynamometer was aligned
with the lateral femoral condyle of the tested limb to ensure accurate joint positioning
throughout the assessment.

Concentric knee extension and flexion contractions were performed at angular veloc-
ities of 60◦/s and 180◦/s, representing strength- and power-oriented testing conditions,
respectively. Both lower limbs were evaluated separately, and participants were instructed
to exert maximal effort during each repetition while receiving standardized verbal encour-
agement from the evaluators.

The primary outcomes recorded were peak torque (Nm) and work per repetition (J).
For statistical analyses, mean peak torque values were calculated as the average of both
limbs. Bilateral asymmetry (%) was determined by calculating the difference between limbs
relative to the stronger limb.

2.8. Statistical Analysis

All statistical analyses were performed using R software (2024.09.0+375; Posit Software,
PBC, Boston, MA, USA). Data normality was assessed using the Shapiro–Wilk test [27].

Descriptive statistics are presented as mean ± standard deviation for continuous
variables and frequencies (%) for categorical variables.

Between-group comparisons according to IPAQ classification were performed using
the Kruskal–Wallis test due to non-normal data distribution [28]. When appropriate, Dunn’s
post hoc test with Bonferroni correction was applied [29]. Effect sizes were calculated using
eta-squared (η2) [30]. Sex-based comparisons were performed using the Mann–Whitney
U test due to the non-normal distribution of the data and the independent nature of
the groups.

Associations between variables were analyzed using Spearman’s rank correlation
coefficient (ρ) [31].

Linear regression analyses were conducted to examine predictors of functional mobil-
ity (TUG), including body composition, strength, and demographic variables [32]. Statistical
significance was set at p < 0.05.
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3. Results
3.1. Participant Characteristics

A total of 63 participants were included in the study. Descriptive characteristics
stratified by sex are presented in Table 1. No significant differences were observed between
males and females for age, body fat percentage, lower-limb strength, functional mobility
(TUG), aerobic capacity, or quality of life domains (all p > 0.05). As no significant sex
differences were observed for the primary study variables, subsequent analyses examining
IPAQ categories were conducted using the pooled sample.

Table 1. Descriptive characteristics of the study participants according to sex.

Characteristic Overall
N = 59 1

Female
N = 50 1

Male
N = 9 1 p-Value 2

Age (years) 70.4 ± 6.6 70.6 ± 5.9 69.4 ± 10.0 >0.9
% Body Fat 35.7 ± 6.5 35.6 ± 6.6 36.2 ± 5.8 >0.9

Lower-Limb Strength (reps.) 20.5 ± 4.3 20.3 ± 4.5 21.1 ± 3.6 0.7
TUG (sec.) 6.58 ± 1.00 6.59 ± 1.01 6.52 ± 0.98 >0.9

2MST (reps.) 120 ± 32 123 ± 33 108 ± 22 0.3
Physical Domain 4.00 ± 0.57 3.98 ± 0.58 4.16 ± 0.53 0.3

1 Mean ± SD; 2 Mann–Whitney U test.

3.2. Distribution of Physical Activity Levels

The distribution of physical activity levels according to IPAQ classification is presented
in Figure 1. More than half of the participants were classified as sedentary (54.5%), followed
by active (28.8%), highly active (12.1%), and irregularly active (4.5%).

Figure 1. Absolute and relative distribution of physical activity levels based on IPAQ classification
across sex and the total sample.

No significant association was observed between IPAQ classification and sex
(χ2 = 0.68, p = 0.878), although caution is warranted due to low expected frequencies
in some categories.

3.3. Functional and Physiological Comparisons Across IPAQ Groups

Comparisons of functional fitness, body composition, and physical activity variables
across IPAQ categories are presented in Figure 2. No significant differences were observed
between groups for lower-limb strength, functional mobility (TUG), body fat percentage,
or aerobic capacity (all p > 0.05).
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Figure 2. Distribution of functional fitness, body composition, and physical activity indicators
according to IPAQ classification.

Effect sizes were trivial, indicating minimal practical differences between IPAQ cate-
gories. Post hoc analyses (Dunn’s test with Bonferroni correction) confirmed the absence of
significant pairwise differences between groups (all adjusted p > 0.05).

3.4. Distribution of MET and Sitting Time

The distribution of total physical activity (MET-min/week) and sitting time is il-
lustrated in Figure 3. MET values showed a highly skewed distribution, with a large
proportion of participants reporting very low or zero activity levels, consistent with the
high prevalence of sedentary classification.

Figure 3. Density distribution of weekly energy expenditure (MET-min/week) and daily sitting time
(hours/day) in the study sample.
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3.5. Correlation Analysis

The correlation matrix between key variables is presented in Figure 4. Spearman
correlation analysis revealed weak and non-significant associations between physical
activity, body composition, and functional fitness variables.

Figure 4. Spearman correlation matrix of physical activity, body composition, functional fitness, and
quality of life variables.

Specifically, no significant relationships were observed between body fat and TUG
(ρ = 0.06, p = 0.639), lower-limb strength and TUG (ρ = −0.18, p = 0.166), MET and lower-
limb strength (ρ = −0.17, p = 0.198), or aerobic capacity and TUG (ρ = −0.07, p = 0.610).

Overall, these findings suggest limited interaction between physical activity, body
composition, and functional performance in this sample.

3.6. Body Fat and Functional Mobility

The relationship between body fat percentage and functional mobility is shown in
Figure 5. Linear regression analysis indicated that body fat percentage was not a significant
predictor of TUG performance (β = 0.015, p = 0.480), explaining less than 1% of the variance
(R2 = 0.009).

https://doi.org/10.3390/jal6030052
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Figure 5. Association between body fat percentage and functional mobility (Timed Up and Go test).

3.7. Knee Extensor Asymmetry

The distribution of knee extensor asymmetry is presented in Figure 6. Asymmetry
values showed moderate variability, with most participants clustering around lower asym-
metry levels, but with some higher values indicating potential muscular imbalance. The
distribution was slightly right-skewed.

Figure 6. Distribution of knee extensor asymmetry (%) in older adults. The red dashed vertical line
indicates the mean knee extensor asymmetry.

3.8. Isokinetic Strength and Functional Mobility

The association between isokinetic peak torque and functional mobility is presented
in Figure 7. No significant relationship was observed between knee extensor peak torque at
60◦/s and TUG performance (ρ = −0.07, p = 0.664).
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Figure 7. Association between knee extensor peak torque at 60◦/s and functional mobility (Timed
Up and Go test).

Linear regression analysis confirmed the absence of a significant association
(β = −0.041, p = 0.180), with the model explaining only 3.1% of the variance (R2 = 0.031).

3.9. Multivariate Model

A multiple linear regression model including body fat percentage, lower-limb strength,
age, and sex did not identify any significant predictors of TUG performance (model
p = 0.646). The model explained only 4.6% of the variance (R2 = 0.046), indicating limited
explanatory power of these variables for functional mobility in this sample.

4. Discussion
The present study investigated the relationship between physical activity levels, body

composition, functional fitness, and isokinetic strength in older adults. The main findings
demonstrated that IPAQ classification was not associated with significant differences in
body composition, lower-limb strength, aerobic capacity, or functional mobility. In addition,
correlation and regression analyses revealed weak associations between physical activity,
adiposity, muscle strength, and TUG performance, suggesting limited explanatory capacity
of these variables for functional mobility in this sample.

One of the main findings was the absence of significant differences between IPAQ
categories for lower-limb strength, functional mobility assessed by TUG, body fat percent-
age, and aerobic capacity measured by the 2 min step test. Additionally, effect sizes were
trivial, reinforcing the limited discriminatory capacity of self-reported physical activity
classification in this cohort. Although physically active individuals are generally expected
to present superior functional performance and healthier body composition profiles, the
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present findings suggest that IPAQ classification alone may have limited sensitivity to detect
physiological and neuromuscular differences in relatively homogeneous older adults [33].

These findings are partially supported by previous investigations reporting limitations
in the validity of self-reported physical activity instruments. Arumugam et al. observed
weak associations between IPAQ-SF and accelerometer-derived physical activity measures,
with correlations ranging from ρ = 0.2 to ρ = 0.4 depending on activity intensity. Moreover,
sitting time showed no significant correlation with objective measurements, indicating
discrepancies between perceived and objectively measured activity behavior [34]. Such
limitations may partially explain the weak associations identified in the present study [34].
Furthermore, the predominance of sedentary and insufficiently active participants may
have reduced variability in physical activity exposure, limiting the ability to detect mean-
ingful differences between groups. Together, these findings suggest that self-reported
physical activity classifications may have limited sensitivity to distinguish physiological
and functional differences in relatively homogeneous older populations.

Similarly, linear regression analysis demonstrated very low explanatory power of body
fat percentage for TUG performance, explaining less than 1% of the variance. These findings
differ from longitudinal evidence reported by Mikkola et al., who demonstrated that greater
adiposity measures were significantly associated with poorer physical performance over
a 10-year follow-up in older adults [35]. Similarly, Ortega-Alonso et al. reported inverse
correlations between body fat percentage and mobility performance in older women [36].

The discrepancy between those studies and the present findings may be explained
by methodological and sample-related differences. Unlike longitudinal cohorts with large
sample sizes and objective mobility outcomes, the current study used a cross-sectional
design with relatively homogeneous community-dwelling older adults. Additionally, TUG
performance is influenced by multiple factors beyond adiposity alone, including balance
control, motor coordination, neuromuscular efficiency, and cognitive processing [37]. There-
fore, isolated body composition measures may have limited ability to explain functional
mobility variability in relatively functional older populations.

Similarly, the relationship between lower-limb strength and TUG performance demon-
strated low explanatory capacity in the present sample. These findings contrast with studies
reporting significant associations between muscle strength and mobility outcomes in older
adults. Yeh et al., analyzing more than 20,000 older adults in Taiwan, demonstrated that
higher lower-limb strength quartiles were strongly associated with better dynamic balance
performance [38]. Likewise, Moura et al. reported that peak torque and muscular power of
knee extensors significantly explained mobility and dynamic balance among inactive older
women [39].

The limited associations observed in the present study may be related to differences
in assessment methods and participant characteristics. While previous investigations fre-
quently evaluated frailer or more heterogeneous populations, the current sample consisted
predominantly of relatively independent community-dwelling older adults with limited
variability in functional performance. Furthermore, the chair stand test used to estimate
lower-limb strength may not fully capture neuromuscular qualities such as power pro-
duction, explosive strength, or rate of force development, which may be more directly
associated with mobility performance [40].

The isokinetic and asymmetry findings further reinforce the multifactorial nature of
functional mobility in older adults. Neither knee extensor peak torque nor asymmetry
measures demonstrated meaningful associations with TUG performance in the present
sample. Although previous investigations have reported associations between muscle
strength asymmetry, balance deficits, and mobility impairment in older populations [35,37],
functional tasks such as TUG depend on integrated neuromuscular responses involving
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coordination, balance control, anticipatory postural adjustments, and rapid transitions be-
tween movement phases [34]. Therefore, isolated laboratory-based strength measures may
have limited ability to explain mobility performance in relatively functional community-
dwelling older adults.

This study has several limitations that should be considered. First, the cross-sectional
design precludes causal inferences. Second, the use of self-reported physical activity may
have introduced reporting bias and limited the sensitivity of activity classification. Self-
reported measures such as the IPAQ are susceptible to recall bias and social desirability
bias, which may result in overestimation of physical activity levels. Consequently, the
questionnaire may not accurately reflect actual movement behaviors, potentially attenu-
ating associations with objective measures of body composition, strength, and functional
performance. Third, missing data across some variables, the relatively small sample
size and the unequal distribution across IPAQ categories may have reduced statistical
power and limited the ability to detect subtle associations. Additionally, the marked im-
balance between female and male participants may have further reduced the statistical
power of sex-based comparisons and limited the ability to detect potentially meaning-
ful differences between sexes. Furthermore, the unequal distribution across IPAQ cate-
gories, particularly the small number of participants classified as irregularly active and
highly active, may have reduced statistical power and limited the detection of meaningful
between-group differences.

Therefore, the absence of significant findings should be interpreted cautiously and
not necessarily as evidence of no relationship. Moreover, as an exploratory cross-sectional
study, the primary purpose was to identify potential patterns and associations rather
than to provide definitive evidence regarding the relationships between physical activity,
body composition, and functional performance. Consequently, the findings should be
interpreted as preliminary and require confirmation in larger and longitudinal studies.
Future studies should prioritize longitudinal designs and objective measures of physical
activity, such as accelerometry, to better understand the relationship between activity
patterns and functional performance in older adults. Additionally, incorporating more
sensitive neuromuscular and functional assessments may help clarify the multifactorial
mechanisms underlying mobility performance in aging populations.

5. Conclusions
Physical activity levels assessed by the IPAQ were not significantly associated with

functional fitness, body composition, or muscle strength in older adults. In contrast, ob-
jective measures such as isokinetic strength showed a greater contribution to functional
mobility. These findings suggest that muscle strength may be a more relevant determinant
of functional performance than self-reported physical activity in this population. As an
exploratory cross-sectional study, these results should be interpreted with caution and
considered hypothesis-generating rather than confirmatory. Future studies should incorpo-
rate objective measures and longitudinal designs to better understand these relationships.
Overall, these exploratory findings suggest that self-reported physical activity may have
limited sensitivity to distinguish objective functional and physiological differences in
community-dwelling older adults.
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