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Abstract
__________________________________________________________________________________|
Introduction: Foot health is a multidimensional construct that encompasses pain, functionality,
and footwear suitability, which has been associated with multiple clinical and demographic fac-
tors. However, the evidence regarding the role of Body Mass Index (BMI) and physical activity
on foot health remains controversial, mainly due to the lack of control of confounding variables.
Objective: The aim of the study was to determine the association of training profile and BMI on
foot health, adjusting for sex and age.

Methodology: An observational analytical cross-sectional study was conducted in 270 adults
(147 women and 123 men; age 44.07 + 17.10 years; BMI 27.42 + 4.93 kg/m2). Foot health was
assessed using the Foot Health Status Questionnaire (FHSQ) in its Spanish validated version.
Multiple linear regression models were applied, adjusted for sex and age.

Results: Compared with sedentary participants, the concurrent and strength profiles were as-
sociated with higher total and function scores, the strength profile additionally with higher
footwear scores, and the aerobic and concurrent profiles with higher general foot-health scores.
A higher BMI was associated with lower pain, function and total scores, although this inverse
association became non-significant under heteroskedasticity-robust standard errors.
Conclusions: BMI and training profile are associated with foot health in a differentiated manner.
Training profiles that include strength or concurrent training showed the most consistent as-
sociations with better foot health, whereas BMI showed only a weak inverse trend. Preventive
strategies should therefore promote regular physical activity that incorporates strength-ori-
ented training and body-weight management.
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Resumen
____________________________________________________________________________________|
Introduccién: La salud del pie es un constructo multidimensional que incluye dolor, funcionali-
dad y adecuacién del calzado, y se ha asociado con multiples factores clinicos y demograficos.
Sin embargo, su evidencia sobre el rol del indice de Masa Corporal (IMC) y la actividad fisica
sigue siendo controversial, principalmente por la falta de control de variables confundentes.
Objetivo: Determinar la asociacién del perfil de entrenamiento y del IMC con la salud del pie,
ajustando por sexo y edad.

Metodologia: Se realiz6 un estudio observacional analitico de corte transversal en 270 adultos
(147 mujeres y 123 hombres; edad 44.07 + 17.10 afios; IMC 27.42 * 4.93 kg/m?2). La salud del
pie se evalué mediante el Foot Health Status Questionnaire (FHSQ) validado al espafiol. Se apli-
caron modelos de regresion lineal multiple ajustados por sexo y edad.

Resultados: En comparacién con los participantes sedentarios, los perfiles concurrente y de
fuerza se asociaron con mayores puntuaciones totales y de funcién. Ademas, el perfil de fuerza
se relacioné con mejores puntuaciones de calzado. Los perfiles aerébico y concurrente mostra-
ron mejores puntuaciones de salud general del pie. Un mayor IMC se asocié con menores pun-
tuaciones de dolor, funcién y total, aunque esta relacién perdi6 significacion al emplear errores
estandar robustos.

Conclusiones: Los perfiles de entrenamiento de fuerza o concurrente se asociaron con mejor
salud del pie, mientras que el IMC mostro solo una débil tendencia inversa general. Estrategias
preventivas deberian enfocarse en promover la actividad fisica orientada al entrenamiento de
fuerza y manejo del peso.
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1
Actividad fisica; entrenamiento aerébico; entrenamiento de fuerza; indice de masa corporal;
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Introduction
__________________________________________________________________________________________________________________|
The foot constitutes the distal end of the lower limb’s kinetic chain, and is therefore the segment tasked
with absorbing and generating the forces required for human locomotion (Levangie & Norkin, 2019),
but this duality is also a source of vulnerability. Its high adaptive and load-bearing capacity can be read-
ily compromised by a variety of risk factors, resulting in pain and functional impairment, both at rest
and during basic activities of daily living (Gates et al,, 2019).

The concept of “foot health” has emerged as a framework for understanding and assessing these altera-
tions, encompassing the presence or absence of pain, the functional capacity required for daily perfor-
mance, and the ability to wear footwear comfortably. Among the available measurement instruments,
the Foot Health Status Questionnaire (FHSQ) is particularly prominent, having been widely used in the
literature and validated in Spanish (Jiménez-Guillén et al., 2026; Riskowski et al., 2011; Sirera-Vercher
et al,, 2010). This questionnaire captures symptoms experienced over the previous week and their im-
pact on the individual’s quality of life. The FHSQ thus yields an overall foot health score, broken down
into four main dimensions: pain, function, footwear, and general health (Riskowski et al., 2011).

Epidemiologically, an international meta-analysis reported foot pain prevalence ranging from 9% to
36% in the general population (Gates et al., 2019). Among the clinical variables, body mass index (BMI)
is of particular interest, since higher body weight should, in theory, increase the mechanical stress on
plantar structure and thus contribute to a decline in foot health. While an association between foot pain
and elevated BMI has indeed been reported (Canca-Sanchez et al., 2024; Chean et al,, 2021; Mickle &
Steele, 2015), the magnitude of this effect remains a matter of debate (Butterworth etal., 2012; Hurn et
al,, 2014; Tamir Tsehay et al., 2023). From a demographic perspective, sex and age are the two variables
more related to foot health in the literature. Foot pain has been shown to be more prevalent in women
(Canca-Sanchez et al., 2024; Chean et al., 2021), likely owing to anatomical differences or to the use of
harmful footwear such as high heels. With respect to age, foot dysfunction and pain increase progres-
sively in both sexes (Canca-Sanchez et al., 2024; Keenan et al., 2019; Mickle & Steele, 2015). Given the
robust and consistent influence of sex and age on foot health, both are essential covariates when exam-
ining the relationship between foot health and other potentially associated factors.

In contrast to risk factors, several protective elements for foot health have been identified in the litera-
ture. Training of the intrinsic foot musculature, for instance, has been shown to enhance foot function
and reduce pain (Cheng et al.,, 2024; Huang et al., 2022; Jaffri et al., 2023). In this regard, regular physical
activity (PA) may serve as a key protective factor against foot health deterioration. The issue, neverthe-
less, remains controversial, with some reports even suggesting an inverse relationship (Alshwekany et
al,, 2025; Touzell, 2024).

This controversy, along with the difficulty of clearly establishing how PA and BMI relate to foot health,
can largely be attributed to the methodological limitations of the available evidence. Most studies have
examined this association without adequately controlling for critical confounders (Butterworth et al.,
2012; Hurn et al,, 2014; Tamir Tsehay et al., 2023). As previously documented, factors such as age and
sex not only directly influence foot health but are also classic determinants of population-level PA and
of variations in body composition and BMI. Additionally, foot health itself has often been assessed in a
fragmentary way, since many studies have focused on isolated dimensions, such as pain or function,
without acknowledging the multidimensional nature of the construct. Examining the association of PA
and BMI with foot health using a validated and integrated instrument such as the FHSQ, in conjunction
with appropriate statistical control, would therefore allow for a far more rigorous characterization of
these relationships.

The aim of the present study was thus to determine the association of training profile and BMI with foot
health, using multiple regression models adjusted for sex and age as confounders. To our knowledge,
this is the first study to jointly examine training profile and BMI in relation to multi-dimensional foot
health while simultaneously adjusting for sex and age, which addresses a recurrent methodological lim-
itation of the available evidence and has direct implications for the design of preventive strategies.
Based on this rationale, we hypothesized that (i) a higher BMI would be independently associated with
poorer FHSQ scores, particularly in the more mechanical dimensions (pain and function); (ii) physically
active profiles would be associated with better foot health than the sedentary profile; and (iii) strength-
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oriented and aerobic profiles would display distinct association patterns across the FHSQ dimensions,
reflecting their differing physiological and biomechanical demands.

Method
|

Study design

This is an analytical, cross-sectional observational study, based on a secondary analysis from the FONIS
project SA2210149 publicly accessible database (available at
https://doi.org/10.6084/m9.figshare.27737133) (Palma & Araya, 2024). Because the present work is a
secondary analysis of a pre-existing dataset, the authors did not participate in the recruitment of partic-
ipants or the assessments.

Participants

The original database comprised 332 participants (187 women and 145 men). This sample was re-
cruited through stratified probabilistic sampling, ensuring a minimum sample size for each age group
and a representative coverage of the adult population of Santiago, Chile. Inclusion criteria were: being
18 years of age or older, ambulating independently, and possessing the cognitive ability to understand
and follow instructions. To preserve external validity and faithfully represent the general population,
no further restrictive exclusion criteria were applied.

Data collection procedure

Fieldwork and data collection were conducted throughout 2023 at strategic locations across Santiago
city (Chile), including high-traffic private and public venues. All assessments were carried out by previ-
ously trained physical therapists familiar with the protocol. To enhance data quality, the FHSQ and de-
mographic questions were administered through structured face-to-face interviews rather than self-re-
port. Having the same team of physical therapists conduct the entire process further enhanced method-
ological reproducibility.

Instruments and variables
1. Anthropometric and demographic characteristics

Body weight and height were measured in person and on site by the researchers using a digital scale
with a portable stadiometer (Palma & Araya, 2024), allowing BMI to be objectively calculated. Sex and
age were self-reported.

2. Foot health

Section 1 of the Spanish-validated version of the FHSQ was used. This section consists of 13 Likert-type
items covering four specific dimensions: foot pain (4 items), foot function (4 items), footwear (3 items),
and general foot health (2 items). Scores were transformed onto a 0-100 scale, where 0% denotes the
worst foot health (extreme pain, maximum functional limitation) and 100% reflects optimal foot health
(no pain or limitations). Percentages were computed using the FHSQ Data Analysis Software (v1.03,
Care Quest Pty Ltd.).

3. PAlevel and type

Participants were asked about their regular PA practice. Weekly PA volume was calculated by multiply-
ing frequency (days per week) by the average duration of each session (minutes). Those who reported
engaging in PA were operationally classified, according to the metabolic and biomechanical predomi-
nance of the activity, into three categories: aerobic PA (e.g. cycling and running); mixed or intermittent
PA (e.g. soccer and padel); and strength and conditioning PA (e.g. functional training and gym-based
resistance training). Participants who reported no physical exercise made up the inactive/sedentary
group. Based on the type of PA practiced, participants were classified into four mutually exclusive train-
ing profiles: sedentary (reference), aerobic, strength, and concurrent (Wilson et al., 2012). Participants
whose only reported activity fell into the residual “other” category were not classified into any profile,
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because the heterogeneity of the activities grouped under this label prevented their unambiguous as-
signment to a defined profile. These participants (n=62) were consequently excluded from the analytical
sample (n=270).

Classification into a given profile was based exclusively on the types of activity reported by each partic-
ipant during the structured interview, independently of weekly volume. As the data derive from a pre-
existing dataset, no objective markers of training intensity, weekly training experience, or competitive
level were available.

Statistical analysis

All analyses, both descriptive and inferential, were performed on the analytical sample of 270 partici-
pants using the STATA/MP 18 software (StataCorp LLC, USA). Descriptive statistics were first calculated,
with quantitative variables reported as means and standard deviations and qualitative variables as ab-
solute and relative frequencies. As an exploratory step, categorical variables in which a single category
accounted for more than 95% of the sample were excluded. Given the final sample size, a normal distri-
bution was assumed under the central limit theorem.

For each FHSQ outcome (the four dimension scores and the total score), a single pre-specified multiple
linear regression model was fitted. Each model included the variables of interest defined a priori from
the study aim, namely training profile (categorical, with the sedentary group as the reference category)
and BMI (continuous), together with sex and age, which were retained in every model as adjustment
covariates regardless of their statistical significance. Participants whose only reported activity belonged
to a heterogeneous "other" category that could not be unambiguously assigned to one of the defined
training profiles were not classified and were therefore excluded from these models, yielding an analytic
sample of 270. The assumptions of each model were examined through standard regression diagnostics:
multicollinearity (variance inflation factors, VIF), normality of residuals (Shapiro-Wilk test and normal
Q-Q plots), homoscedasticity (Breusch-Pagan test), and influential observations (Cook’s distance). Be-
cause the Breusch-Pagan test indicated heteroskedasticity in some of the models, heteroskedasticity-
consistent (HC3) robust standard errors were additionally computed as a sensitivity analysis. Results
are presented as unstandardized 3 coefficients with their 95% confidence intervals (95% CI) and the
coefficient of determination (R?) of each model. All tests were two-tailed, with statistical significance set
atp <0.05.

Ethical considerations

This study was conducted in strict accordance with the ethical principles for medical research involving
human subjects set forth in the Declaration of Helsinki. All participants were informed of the study's
objectives and scope and provided verbal and written informed consent prior to any assessment. The
original project protocol received formal approval from the Scientific Ethics Committee of Universidad
de los Andes (File CEC2022144).

Results
__________________________________________________________________________________________________________________|
Table 1 presents the demographic and anthropometric characteristics of the analytic sample (n=270).
The mean age of participants was 44.07 + 17.10 years, with a sex distribution of 54.44% women and
45.56% men. In terms of body composition, the mean BMI was 27.42 + 4.93 kg/m?, classifying the aver-
age sample as overweight. Among participants, 59.26% reported being physically active, with a mean
weekly PA volume of 142.46 + 174.49 minutes. When PA type was considered, mixed or concurrent
activity was the most prevalent modality (29.26%). The distribution of participants across training pro-
files was uneven: the concurrent (n=79; 29.26%) and strength (n=60; 22.22%) profiles were consider-
ably larger than the aerobic profile (n=21; 7.78%).
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Table 1. Demographic and physical activity characteristics of the assessed sample (n=270). Variables are reported as absolute and relative
frequencies.

Sex Male: 123 (45.56%)
Female: 147 (54.44%)
. 0,
Physical activity \l(\leos:. 1?8 Sggi‘ﬁg
Aerobic profile 21 (7.78%)
Concurrent profile 79 (29.26%)
Strength profile 60 (22.22%)

Table 2 reports the pre-specified models for each FHSQ outcome. 8 coefficients for the training profiles
express the mean difference relative to the sedentary group, holding BMI, sex and age constant. Both
structured active profiles were associated with better overall foot health than the sedentary group: rel-
ative to sedentary participants, the concurrent profile scored 6.2 points higher on the total score (§ =
6.21;95% CI10.12 to 10.72; p = 0.045) and 6.3 points higher on function ($ = 6.33; 95% Cl 1.13 to 11.53;
p = 0.017), and the strength profile scored 5.9 points higher on the total score (f = 5.92; p =0.027), 5.7
points higher on function ( = 5.67; p = 0.030) and 8.8 points higher on footwear (§ =8.76; 95% CI 0.23
to 17.28; p = 0.044). The largest associations with self-rated general health were observed for the aero-
bic profile ( = 16.56; 95% CI 4.89 to 28.23; p = 0.006) and the concurrent profile (§ = 11.95; 95% CI
4.06 to 19.85; p = 0.003). A higher BMI was associated with lower scores on the more mechanical di-
mensions pain (8 = -0.59; 95% CI -1.06 to -0.12; p = 0.014), function (8 = -0.43; p = 0.038) and the
total score (3 = -0.44; p = 0.035), but not with footwear or general health. The models explained be-
tween 4.5% (pain) and 15.1% (general health) of the variance (total R? = 0.120; pain R* = 0.045; function
R? = 0.083; footwear R? = 0.081; general health R* = 0.151). Diagnostics showed no relevant multicol-
linearity (all VIF < 1.49) and no excess of influential observations under Cook’s distance. The Breusch-
Pagan test, however, indicated heteroskedasticity in the total, pain and function models, so heteroske-
dasticity-consistent (HC3) standard errors were examined as a sensitivity analysis. Under robust stand-
ard errors the training profile associations were essentially unchanged, whereas the BMI associations
attenuated to non-significance.

Table 2. Results of the pre-specified multiple linear regression models for each FHSQ dimension and the total score, with the sedentary group
as the reference category, and sex and age as adjustment covariates (n=270). For each model, unstandardized { coefficients, p-values, 95%
confidence intervals (95% CI) and the coefficient of determination (R?) are reported; * p < 0.05. Estimates were confirmed with
heteroskedasticity-consistent (HC3) robust standard errors.

B coefficient p-value 95% CI
FHSQ Total (R? =0.120)
Aerobic vs sedentary 6.87 0.086 -0.97 to 14.70
Concurrent vs sedentary 6.21 0.045* 0.12 t0 10.72
Strength vs sedentary 5.92 0.027* 0.68 to 11.15
BMI [kg/m?] -0.44 0.035* -0.85t0 -0.03
FHSQ Pain (R? = 0.045)
Aerobic vs sedentary 3.64 0.423 -5.29t0 12.57
Concurrent vs sedentary 3.25 0.291 -2.79t0 9.29
Strength vs sedentary 3.02 0.319 -2.94t0 8.98
BMI[kg/m?] -0.59 0.014* -1.06to -0.12
FHSQ Function (R? = 0.083)
Aerobic vs sedentary 6.53 0.095 -1.15to 14.21
Concurrent vs sedentary 6.33 0.017* 1.13to 11.53
Strength vs sedentary 5.67 0.030* 0.54 to0 10.81
BMI[kg/m?] -0.43 0.038* -0.83t0 -0.02
FHSQ Footwear (R? = 0.081)
Aerobic vs sedentary 0.73 0.910 -12.04 to 13.50
Concurrent vs sedentary 0.16 0.971 -8.48to0 8.80
Strength vs sedentary 8.76 0.044* 0.23t017.28
BMI[kg/m?] -0.40 0.239 -1.07 to 0.27
FHSQ General health (R? = 0.151)
Aerobic vs sedentary 16.56 0.006* 4.89 to 28.23
Concurrent vs sedentary 11.95 0.003* 4.06 to 19.85
Strength vs sedentary 6.21 0.118 -1.58t0 14.01
BMI[kg/m?] -0.35 0.258 -0.96 to 0.26
NI :
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Discussion
C_______________________________________________________________________________]
The aim of this study was to determine the association of training profile and BMI with foot health, using
multiple regression models adjusted for sex and age. The findings reveal distinct association patterns
across the FHSQ dimensions: the active training profiles, particularly the concurrent and strength pro-
files, were associated with better total and function scores, and the aerobic and concurrent profiles with
better self-rated general health, whereas a higher BMI showed an inverse association mainly with the
more mechanical dimensions (pain, function and the total scores), an association that attenuated to non-
significance under heteroskedasticity-robust standard errors. Given the observational and cross-sec-
tional nature of the design, these results should be read as statistical associations rather than causal
effects, and the physiological and biomechanical accounts offered below are advanced as plausible
mechanisms that may help interpret the observed patterns rather than as confirmed explanations. They
require corroboration in longitudinal or experimental studies.

In our sample, the FHSQ profile was characterized by high pain and function scores (85.1 and 92.7, re-
spectively), alongside markedly lower footwear and general foot health scores (58.9 and 67.5), indicat-
ing that the footwear and self-perceived health dimensions were the most compromised. This pattern
is consistent with previous evidence using the same instrument: in a Spanish sample, Rodriguez-Sanz et
al. reported almost identical pain and function values (84.4 and 93.8) together with comparatively
higher footwear (66.7) and lower general foot health scores (60.0) (Rodriguez-Sanz et al., 2018). A sim-
ilar profile has been described in broader adult populations, such as the educated adults surveyed by
Hendry et al.,, supporting the notion that, even in relatively healthy community samples, footwear and
general foot-health perception tend to be the dimensions where foot health is most readily affected
(Hendry et al., 2018).

BMI was the variable most consistently associated with the more mechanical dimensions of the FHSQ,
being inversely related to pain, function and the total score, and pain was the only dimension not asso-
ciated with any training profile. This pattern is consistent with prior research identifying BMI as a risk
factor for foot pain due to the increased loads imposed on this segment (Canca-Sanchez et al., 2024;
Chean etal., 2021; Dufour et al., 2017; Gill et al.,, 2016; Hendry et al., 2018; Keenan et al., 2019; Mickle &
Steele, 2015; Tamir Tsehay et al., 2023; Thomas et al,, 2011; Tojo et al., 2018; Walsh et al,, 2017). A
similar pattern has been reported between higher BMI and impaired lower-limb function, such as walk-
ing or stair climbing (de Souza-Lima et al., 2026; Menoth Mohan et al., 2025), reflecting biomechanical
alterations and the greater difficulty of moving with elevated BMI (Ahsan, 2022; Kim et al., 2021; Mak-
touf et al,, 2024). With respect to function, both a lower BMI and the active profiles (concurrent and
strength) were independently associated with higher FHSQ scores, consistent with the expectation that
regular PA supports functional performance while excess body mass tends to impair it. The relatively
modest magnitude of these associations may partly reflect the basic nature of the FHSQ items in this
dimension, which focus on “difficulties” and “limitations” at work, walking, and climbing stairs (Sirera-
Vercher et al,, 2010). Because these activities are so elementary, individuals may fail to notice changes
resulting from PA. Had the questionnaire addressed limitations in more demanding functional activities,
such as running or jumping, the different training profiles would likely have produced more perceptible
effects.

In the footwear dimension, the strength training profile was the only variable with significant results.
This may be partly explained by the positive impact on foot biomechanics and strength when the intrin-
sic musculature is trained: such exercises promote greater development of the intrinsic foot muscles
and improved support of the medial longitudinal arch, thereby enhancing foot stability (Cheng et al.,
2024; Oliveira et al., 2024; Peters-Dickie et al., 2025). This in turn helps prevent postural alterations
such as flat feet, which has been linked to greater pain and discomfort in the use of footwear due to the
changes it produces in plantar pressure distribution (Hagedorn et al.,, 2013; Jiang et al., 2021; Menz et
al,, 2013, 2016; Padrdn Cabrera et al., 2024). Likewise, foot muscle exercise has been recognized as an
effective therapeutic approach for hallux valgus, a condition prevalent worldwide (Cai et al., 2023), re-
ducing both the anatomical deformity and the associated pain (Hurn et al., 2022; Jankowicz-Szymanska
et al, 2025; Khan & Patil, 2024; Kiiliinkoglu et al., 2021; Liu et al,, 2024; Oztarsu & Oksuz, 2023). Given
that muscle training may also help prevent these deformities, it is reasonable to infer that this could
translate into better perceived foot health and, ultimately, greater comfort with footwear.
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In the general foot health dimension of the FHSQ, the aerobic profile was the only variable showing a
significant effect on improvement in this domain. This finding may be attributed to two distinct phe-
nomena. First, aerobic exercise is well known to provide broad benefits across multiple body systems
and overall health (Bliss et al., 2021; Fyfe et al., 2022; Lopez et al., 2018; Shailendra et al., 2022), which
may translate into better self-rated general health. Unlike the pain and function dimensions, the FHSQ
general health dimension comprises items that capture the individual's overall self-perception of foot
status. This subjective character makes it especially sensitive to factors beyond biomechanics, such as
overall well-being, cardiovascular fitness, and the individual's holistic perception of their health, so that
individuals with greater general well-being may rate their overall foot health more favorably. Second,
one of the main effects of aerobic exercise lies in its impact on the cardiovascular system, which has
been closely linked to foot-specific issues such as poor endothelial function, impaired venous return,
and slower wound healing. Individuals who primarily engage in aerobic exercise might therefore be less
prone to such alterations, which could potentially contribute to a more favorable perception of general
foot health. This pathway, however, remains speculative under the present cross-sectional design.

The total FHSQ score was significantly affected by both BMI and the strength training profile, in line with
the patterns observed in the individual dimensions. For BMI, this overall effect is to be expected given
its significant association with two of the four FHSQ dimensions, which contribute substantially to the
total score. The behavior of the training profiles is more intriguing. Although the strength profile
reached significance in only one specific dimension (footwear), the magnitude of its coefficient was suf-
ficient to retain statistical significance in the overall FHSQ score, suggesting a transversal effect of
strength training on foot health. By contrast, although the aerobic profile was significant in the general
health dimension, its effect did not carry over to the total score, suggesting that its benefits are confined
to more specific and subjective aspects of health perception, without a sufficiently broad impact on the
more mechanical dimensions of the questionnaire.

A particularly noteworthy aspect of these findings is that the concurrent profile was among the most
consistently associated with better foot health, showing higher total, function and general-health scores
than the sedentary group. This is of interest because concurrent training has sometimes been reported
to produce an "interference effect," whereby the specific adaptations induced by aerobic and strength
training may partially counteract one another when both are performed simultaneously (Huiberts et al.,
2024; Schumann et al., 2022). In our cross-sectional sample, however, this potential interference did not
translate into poorer foot health, rather, engaging in more than one training modality was associated
with broad benefits across the total, function and general-health dimensions, possibly reflecting the
combined mechanical and cardiovascular stimuli that such varied practice provides.

This study has several limitations that should be considered when interpreting the findings. First, be-
cause the work is a secondary analysis of a pre-existing dataset, the authors had no control over the
original data-collection protocol, and the training-profile classification was derived from self-reported
activity that was not independently validated. Misclassification of profiles, recall bias, and social-desir-
ability bias in the reporting of physical activity therefore cannot be excluded. Second, the classification
captured only the predominant type of activity, with no information on training intensity, weekly vol-
ume reliability, years of experience (seniority), or competitive level, so the profiles should be regarded
as broad categories rather than precisely characterized exposures. Third, the training-profile subgroups
differed markedly in size, with the aerobic group comprising roughly one-third of the strength group.
This imbalance reduces the statistical power to detect smaller effects, widens the confidence intervals
for the smaller subgroups, and may partly explain why the aerobic profile did not retain significance in
the total FHSQ score, so these estimates should be interpreted with caution. Fourth, several potentially
relevant variables were not available and could not be adjusted (footwear habits, occupational standing,
previous foot disorders), so residual confounding and self-selection of more active individuals into spe-
cific profiles remain plausible alternative explanations for the observed associations. Fifth, anthropo-
metric measurements were taken by a single trained team using standardized procedures, but formal
intra- and inter-observer reliability was not quantified. Finally, the cross-sectional design precludes any
causal inference. The associations reported here, and the mechanisms proposed to interpret them, re-
quire confirmation in longitudinal or experimental studies that incorporate objectively measured, in-
tensity- and volume-controlled training exposures.
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Conclusions

This study shows that, after adjusting for sex and age, the training profile is differentially associated
with foot health in adults. Relative to sedentary individuals, profiles that include strength or combined
(concurrent) training were associated with better overall foot health and function, the strength profile
additionally with better footwear-related scores, and the aerobic and concurrent profiles with better
self-rated general foot health. A higher BMI showed an inverse association with the more mechanical
dimensions (pain, function and the total score), although this association did not remain significant un-
der heteroskedasticity-robust standard errors and should therefore be regarded as a consistent but
weak trend. These findings suggest that strategies aimed at promoting foot health may benefit from
encouraging regular physical activity that incorporates strength and combined training stimuli, while
acknowledging the observational and cross-sectional nature of the evidence.
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