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ABSTRACT:

Background: Plantar fasciitis is a common musculoskeletal disorder characterized by heel pain and
functional limitations. Several biomechanical and lifestyle-related factors have been implicated in
its development and progression. Understanding the relationship between these factors and plantar
fasciitis severity may assist in identifying individuals at risk and planning appropriate interventions.

Aim: To explore the relationship between plantar fasciitis and its associated risk factors, including
body mass index (BMI), standing duration, ankle dorsiflexion range, pain intensity, and foot arch

type.

Methods: A cross-sectional observational study was conducted among 100 participants diagnosed
with plantar fasciitis. Data were collected using the Plantar Fasciitis Pain and Disability Scale
(PFPS), Visual Analogue Scale (VAS), body mass index measurements, goniometric assessment of
ankle dorsiflexion, and foot arch evaluation. Correlation analyses were performed to determine the
association between PFPS scores and the selected risk factors.

Results: Significant associations were identified between plantar fasciitis severity and all measured
variables. Positive correlations were observed between PFPS scores and BMI (r = 0.69), standing
duration (r = 0.59), pain intensity (r = 0.77), and foot arch type (p = 0.68). A significant negative
correlation was found between ankle dorsiflexion range and PFPS scores (r = -0.61). All findings
were statistically significant (p < 0.001).

Conclusion: Plantar fasciitis severity is significantly associated with increased BMI, prolonged
standing, higher pain intensity, reduced ankle dorsiflexion, and abnormal foot arch posture.
Addressing these modifiable factors may help reduce symptom severity and improve functional
outcomes in individuals with plantar fasciitis.

Keywords: Plantar Fasciitis, Body Mass Index, Dorsiflexion Range, Foot Arch Type, Standing
Duration, Pain Intensity, PFPS.
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INTRODUCTION

Plantar fasciitis (PF) is among the most frequently reported causes of heel pain and is a common
musculoskeletal condition affecting adults worldwide. The plantar fascia is a thick band of
connective tissue extending from the calcaneus to the proximal phalanges, where it plays an
important role in maintaining the medial longitudinal arch of the foot and facilitating efficient gait
mechanics. Repetitive loading and excessive tensile stress on this structure may result in
microdamage, degeneration, and persistent heel pain. (3)

The lifetime prevalence of plantar fasciitis is estimated to be approximately 10%, making it a
significant clinical problem encountered in orthopaedic and physiotherapy practice. The condition
is most commonly observed in middle-aged adults, although it can affect individuals of various age
groups depending on occupational and recreational activities. (2)

Patients with plantar fasciitis typically report pain at the plantar aspect of the heel, particularly during
the first few steps after waking or following prolonged periods of rest. As symptoms progress, pain
may interfere with walking, standing, occupational duties, and recreational activities, thereby
reducing functional independence and quality of life. (3)

The development of plantar fasciitis is considered multifactorial, involving a combination of
intrinsic and extrinsic risk factors. Increased body mass index (BMI) has been identified as an
important contributor because excessive body weight increases mechanical loading on the plantar
fascia during weight-bearing activities. Several studies have demonstrated a significant association
between obesity and plantar fasciitis, suggesting that increased plantar stress may accelerate tissue
degeneration. (7)

Occupational and lifestyle factors also play a crucial role in the onset and progression of plantar
fasciitis. Individuals whose occupations require prolonged standing or walking, such as healthcare
workers, retail employees, and industrial workers, are exposed to repetitive loading of the plantar
structures. Previous investigations have reported a higher prevalence of plantar fasciitis among
individuals who spend extended periods on their feet, particularly on hard surfaces. (1)

Restricted ankle dorsiflexion has been recognized as another important biomechanical factor
associated with plantar fasciitis. Limited dorsiflexion may alter lower-limb movement patterns,
increase compensatory foot pronation, and place excessive strain on the plantar fascia during gait.
Research findings suggest that reduced ankle mobility is significantly associated with increased
plantar fascia stress and symptom severity. (6)

Foot morphology also influences the distribution of forces across the plantar surface of the foot.
Individuals with flat feet or excessively pronated foot postures often demonstrate altered
biomechanics, leading to increased tension within the plantar fascia. Previous studies have reported
a greater occurrence of plantar fasciitis among individuals with pes planus and other abnormal arch
patterns. (11)

Despite the growing body of literature regarding plantar fasciitis, the relative contribution of
different risk factors may vary across populations and occupational groups. Identifying the factors
most strongly associated with plantar fasciitis severity is important for developing effective
preventive strategies and evidence-based rehabilitation programs. Therefore, the present study was
undertaken to explore the relationship between plantar fasciitis and selected risk factors, including
body mass index, duration of standing, ankle dorsiflexion range, pain intensity, and foot arch type
among individuals diagnosed with plantar fasciitis.
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Material and Methodology
Materials used for the study:

e Consent form,

Data collection form,

Pen,

Paper,

Visual analogue scale [VAS],

Plantar fasciitis pain and disability scale [PFPS] questionnaire.
Goniometer,

Weight machine,

Stadiometer or inch tape

Study design:
A Cross sectional observational study.
Study duration:
The study duration was about 6 months.
Study setting:

The study were carried out in the outpatient physiotherapy department, Sri Ramakrishna
Multi speciality Hospital.

Sampling method:

Purposive Sampling.
Sampling size:

A total sample of 100 participants were selected based on inclusion and exclusion criteria.
Criteria for selection:

Inclusion criteria:

= Age group of 30 to 50 years.

= Both gender.

» Inadequate foot wear at work.

* Duty hours more than 5 hours.

= Patient have Plantar fasciitis pain and disability scale [PFPS] score more than 35.

= Patient with windlass test positive.

Exclusion criteria:

* History of trauma and surgery to the lower extremity.

» Limb length discrepancy.

* Any musculoskeletal deformity of foot and Neurological deficit
= Other foot or heel pathologies.

= Systemic condition like rheumatoid arthritis, diabetes
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Variables:

Dependent variable:

Plantar Fasciitis

Independent variables:
Body mass index,
Foot arch type [flat feet, high arches],
Duration of Standing or walking per day ,
Ankle dorsiflexion range,

Pain.

Assessment tools:
Body Mass Index [BMI],
Goniometer,
Visual analogue scale [VAS] for pain,

Plantar fasciitis pain/disability scale.
Procedure:

This study was based on purposive sampling method with subjects of 100 participants who
fulfilled the inclusion and exclusion criteria were recruited. Prior to the study subjects were
explained in detail about the study and procedure to be applied.

After obtaining ethical clearance and informed consent, data collection was carried out in the
physiotherapy outpatient department. Each patient’s demographic details, occupation, duty hours
and symptom duration were recorded.

The participant’s severity of plantar fasciitis was assessed by using the questionnaire known
as Plantar Fasciitis Pain/Disability Scale [PFPS].

BMI [Body Mass Index] measurement - Height was measured by using inch tape and weight
is measured by weight machine. Then BMI calculation formula is used. [Weight(kg)/Height (m?)]

Dorsiflexion range was measured by goniometer. Foot arch type was assessed visually. Pain
was measured by Visual Analog Scale [VAS] which range from 0-10.

Data was analyzed using pearson correlation / spearman rank correlation to determine the
association between plantar fasciitis severity and the risk factors [BMI, dorsiflexion, duty hours or
duration of standing, foot arch type, pain]

RESULTS

A correlation analysis was conducted to examine the relationship between plantar fasciitis severity
and its associated risk factors, including BMI, standing duration, pain intensity, dorsiflexion range,
and foot arch type.

There was a strong positive correlation between BMI and PFPS score, 1(98) = 0.69, p < .001,
indicating that individuals with higher BMI reported greater plantar fasciitis severity.

Standing duration also showed a moderate positive correlation with PFPS severity, 1(98) = 0.59, p
<.001, suggesting that participants who spent longer hours standing experienced higher symptoms.

Pain intensity demonstrated the strongest positive correlation with severity, 1(98) =0 .77, p <.001,
showing that increased pain levels were associated with higher disability.
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A strong negative correlation was found between dorsiflexion range and PFPS score, r(98) =—-0.61,
p <.001, meaning that reduced ankle dorsiflexion was strongly linked with increased plantar fasciitis
severity.

Since foot arch type is an ordinal variable, Spearman’s rho was used. Results revealed a strong
positive association between foot arch type and PFPS severity, p(98) = 0.68, p <.001. Participants
with flatter arches tended to show higher severity scores compared to those with normal arches.

Discussion

The purpose of this study was to examine the relationship between plantar fasciitis
severity and selected biomechanical and occupational risk factors, including body mass index (BMI),
foot arch type, ankle dorsiflexion range, standing duration, and pain intensity. The findings
demonstrated significant correlations between all measured variables and PFPS scores, supporting
the multifactorial etiology of plantar fasciitis.

A strong positive correlation was found between BMI and PFPS severity (r = 0.69),
indicating that individuals with higher BMI experienced more severe symptoms. This outcome is
consistent with previous research showing that increased body mass contributes to elevated plantar
fascia loading during gait and weight-bearing activities, resulting in microtrauma and chronic strain
(van Leeuwen et al., 2022; Ozdemir et al., 2005). Obesity has repeatedly been identified as a
primary risk factor in both athletic and non-athletic populations, likely due to increased mechanical
stress on the heel and longitudinal arch.

Similarly, standing duration demonstrated a moderate positive correlation with PFPS
severity (r = 0.59). Participants who spent a greater number of hours on their feet reported higher
pain and disability levels. This relationship aligns with previous studies in occupational health,
which found that prolonged weight-bearing—particularly on hard surfaces—significantly increases
the risk of plantar fasciitis among workers such as nurses, retail employees, and industrial laborers
(Sikander et al., 2024; Werner et al.,, 2010). These findings further reinforce the role of
occupational loading and repetitive mechanical stress in plantar fascia irritation.

Pain intensity showed the strongest positive correlation with PFPS scores (r = 0.77).
This result is expected because PFPS directly evaluates pain-related functional difficulty. High VAS
scores typically correspond to greater limitations in daily activities such as walking, prolonged
standing, and morning ambulation. The strong association observed in the present study is consistent
with previous findings demonstrating the validity of the PFPS scale in measuring symptom severity
among plantar fasciitis patients (Willis et al., 2009).

A strong negative correlation was also observed between ankle dorsiflexion range and
PFPS severity (r = —0.61). Individuals with reduced dorsiflexion displayed greater disability,
suggesting that limited ankle mobility contributes to abnormal loading patterns. Prior research
demonstrates that restricted dorsiflexion increases tension within the Achilles tendon—plantar fascia
complex, promoting compensatory overpronation and higher strain during gait (Park et al., 2018;
Lee et al., 2021). Thus, reduced dorsiflexion is widely recognized as a significant biomechanical
contributor to plantar fasciitis.

Furthermore, foot arch type showed a moderate-to-strong positive correlation with PFPS
scores (p = 0.68). Participants with flat feet exhibited more severe symptoms than those with normal
arches. Flat foot posture increases pronation, lengthens the plantar fascia, and alters pressure
distribution across the medial arch. Prior studies have reported thicker plantar fascia, reduced
dorsiflexion, and impaired foot mechanics in individuals with pes planus, which heightens the risk
of plantar fascia strain (Huang et al., 2004; Park et al., 2018).

Overall, the findings of this study align with existing literature indicating that plantar
fasciitis arises from a combination of intrinsic and extrinsic risk factors (Barry, 2016; Hamstra-
Wright et al., 2021). The present results support the importance of comprehensive assessment in
clinical practice, emphasizing the role of modifiable factors such as body weight, calf flexibility,
foot posture, and occupational load management. Early identification of individuals at higher risk—
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particularly those with elevated BMI, restricted dorsiflexion, prolonged standing hours, or flat feet—
may help prevent symptom progression and improve long-term functional outcomes.

The statistical findings demonstrated significant correlations (p < 0.001) between PFPS
severity and all measured risk factors. Therefore, the null hypothesis—stating that there was no
significant relationship between plantar fasciitis and its risk factors—is rejected, and the alternative
hypothesis was accepted. The results confirm that BMI, foot arch type, dorsiflexion range, standing
duration, and pain intensity are all significantly associated with plantar fasciitis severity in the study
population.

Conclusion

The study concludes that plantar fasciitis severity was significantly associated with
multiple risk factors. Higher BMI, increased standing duration, greater pain intensity, and flat foot
posture contribute to higher severity levels. Reduced dorsiflexion range further exacerbates
symptoms. Among all factors, pain intensity and BMI showed the strongest associations with PFPS
scores.

These findings emphasize the importance of a comprehensive assessment approach in
physiotherapy practice. Addressing modifiable risk factors such as weight reduction, improving
dorsiflexion mobility, and correcting foot posture may play an essential role in reducing symptom
severity and improving functional outcomes. Early intervention strategies targeting these risk factors
can help prevent chronic disability and enhance quality of life in individuals with plantar fasciitis.
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