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ABSTRACT

Background: Chronic plantar fasciitis is a prevalent musculoskeletal disorder characterized by persistent heel pain and functional
limitations. Conservative interventions such as stretching exercises and taping techniques are commonly employed in clinical
practice, yet comparative evidence regarding their effectiveness remains limited.

Objective: To compare the efficacy of neuromuscular taping and static stretching exercises in reducing pain and improving foot
function in patients with chronic plantar fasciitis.

Methods: A single-blinded, randomized controlled trial was conducted over 12 months in Lahore, Pakistan. Sixty-eight participants
diagnosed with chronic plantar fasciitis were randomly assigned to either Group A (neuromuscular taping) or Group B (static
stretching). Interventions lasted six weeks, with follow-up at 12 weeks. Pain was measured using the Visual Analogue Scale (VAS),
and foot function was assessed using the Foot Function Index (FFI), including pain and disability subscales. Statistical analysis
involved repeated measures ANOVA and independent t-tests, with significance set at p < 0.05.

Results: Both groups demonstrated significant improvement in VAS and FFI scores over time (p < 0.001). However, Group A
showed a greater reduction in pain (VAS: 6.8 to 2.4) and greater functional improvement (FFI: 62.5 to 27.3) compared to Group B
(VAS: 6.9 to 3.6; FFI: 63.2 to 38.6). Between-group differences were statistically significant at both 6 and 12 weeks (p < 0.05). No
adverse events were reported.

Conclusion: Neuromuscular taping was more effective than static stretching in improving pain and foot function in patients with
chronic plantar fasciitis. It may serve as a preferred conservative intervention in early rehabilitation phases.

Keywords: Foot Function Index, Heel Pain, Neuromuscular Taping, Pain Management, Plantar Fasciitis, Rehabilitation, Stretching
Exercises.
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INTRODUCTION

Plantar fasciitis is one of the most common causes of heel pain, particularly affecting individuals who spend prolonged periods standing,
walking, or engaging in high-impact activities. It is characterized by inflammation and degeneration of the plantar fascia, the thick band
of tissue that runs across the bottom of the foot and connects the heel bone to the toes (1,2). The condition often presents with a sharp,
stabbing pain upon the first steps in the morning or after long periods of inactivity. Over time, this discomfort can become chronic,
significantly impairing daily function and quality of life (3). While numerous conservative treatments exist, the search for the most
effective, non-invasive interventions continues to be a subject of clinical interest and research (4). Among various management
strategies, stretching exercises have long been advocated for alleviating symptoms of plantar fasciitis. These exercises aim to improve
the flexibility of the plantar fascia and surrounding musculature, reduce tension, and promote healing (5). Multiple studies have
confirmed the benefits of static stretching in improving pain and function in affected individuals. However, while stretching remains a
cornerstone of conservative treatment, its effects may vary depending on individual adherence and the chronicity of the condition (6,7).
In recent years, neuromuscular taping has emerged as an alternative or complementary method for managing musculoskeletal pain and
dysfunction. Unlike rigid taping techniques, neuromuscular taping involves the application of elastic tape in specific patterns that mimic
the elasticity of human skin. This approach is designed to facilitate normal movement, enhance circulation, reduce pain, and support the
affected muscles and joints without limiting mobility (8). Preliminary findings suggest that neuromuscular taping may provide
symptomatic relief in various conditions, including tendinopathies, joint instability, and postural imbalances. Yet, despite growing
popularity, evidence regarding its effectiveness in plantar fasciitis remains limited and inconclusive (9).

What distinguishes neuromuscular taping from other modalities is its potential to engage proprioceptive feedback and neuromuscular
control, mechanisms believed to contribute to pain modulation and functional recovery. By lifting the skin microscopically, the tape may
reduce pressure on pain receptors and lymphatic vessels, potentially decreasing inflammation and promoting tissue healing (10,11).
These physiological effects, if substantiated, could offer a valuable non-invasive option for individuals suffering from chronic plantar
fasciitis, particularly those who have shown limited improvement with conventional exercises alone. Despite the widespread application
of both neuromuscular taping and static stretching in clinical settings, there remains a notable gap in direct comparative research between
the two. While both interventions target the biomechanical and functional components of plantar fasciitis, their mechanisms and
therapeutic implications differ significantly (12). Understanding which modality—or combination thereof—offers superior benefits in
terms of pain reduction and functional improvement is essential for guiding evidence-based clinical decisions. Furthermore, chronic
plantar fasciitis poses unique challenges compared to acute presentations, often involving structural degeneration and persistent
symptoms that are less responsive to standard care. As such, there is a compelling need to investigate interventions that can effectively
address the chronic dimension of the disorder (13,14). By comparing neuromuscular taping and static stretching within a randomized
controlled trial framework, this study aims to contribute meaningful data to an area of limited but growing research interest.

The rationale behind this investigation stems from the increasing clinical use of both interventions without a clear consensus on their
relative efficacy. Current guidelines do not provide definitive recommendations, and practitioners often rely on anecdotal experience or
patient preference when choosing between treatment options. In light of this uncertainty, rigorously designed research comparing the
outcomes of these modalities can provide critical insights, ultimately helping to refine treatment strategies and improve patient care.
Therefore, the objective of this randomized controlled trial is to compare the efficacy of neuromuscular taping versus static stretching
exercises in reducing pain and enhancing foot function among patients with chronic plantar fasciitis. By addressing this clinical question,
the study seeks to clarify whether one intervention offers superior therapeutic benefit or if both serve as equally valid options in managing
this prevalent and often debilitating condition.

METHODS

This randomized controlled trial was conducted over a period of 12 months at two outpatient physical therapy clinics affiliated with
tertiary care hospitals in Lahore, Pakistan. The study was designed to evaluate and compare the effectiveness of neuromuscular taping
and static stretching exercises in reducing pain and improving foot function in individuals diagnosed with chronic plantar fasciitis. A
total of 68 participants were enrolled based on power analysis calculations, using a two-tailed test with a significance level of 0.05,
power of 80%, and an effect size estimated from previous studies evaluating similar interventions. The calculated sample size accounted
for a 10% potential dropout rate, resulting in 34 participants in each group (1,3). Participants were selected through purposive sampling,
targeting patients between the ages of 25 and 60 years who presented with clinical symptoms consistent with chronic plantar fasciitis—
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defined as heel pain persisting for more than six months, exacerbated by initial steps in the morning or after prolonged rest, and confirmed
by physical examination findings such as localized tenderness at the medial calcaneal tuberosity. All participants were required to have
a minimum baseline score of 30 mm on the Visual Analogue Scale (VAS) for pain and a score of less than 80 on the Foot Function Index
(FFD), indicating significant functional limitations.

Exclusion criteria included individuals with a history of foot surgery, systemic inflammatory diseases (e.g., rheumatoid arthritis), recent
corticosteroid injections within the last three months, neurological deficits, lower limb fractures, or prior treatment with neuromuscular
taping or intensive stretching programs. Pregnant individuals and those with known allergies to tape adhesives were also excluded to
ensure safety and avoid confounding factors (14,15). Participants were randomly assigned into two groups using a computer-generated
block randomization method to ensure equal group sizes. Group A received neuromuscular taping in conjunction with a standard home
exercise program consisting of foot and ankle mobility drills. The taping protocol followed established kinesiology taping guidelines
for plantar fasciitis, involving Y-strip and fan-shaped applications to the plantar fascia and gastrocnemius-soleus complex. Tape was
applied by a licensed physical therapist twice weekly for a total of six weeks. Group B performed a supervised static stretching program
that focused on the plantar fascia, Achilles tendon, and gastrocnemius muscles. Sessions were conducted three times a week under
therapist supervision, with each session including three repetitions of each stretch, held for 30 seconds and performed twice daily.
Stretching compliance was monitored through patient logs and periodic phone follow-ups. Pain intensity was assessed using the Visual
Analogue Scale (VAS), a reliable and validated tool widely used in musculoskeletal research. Foot function was measured using the
Foot Function Index (FFI), which evaluates pain, disability, and activity limitation, and has demonstrated high internal consistency and
test-retest reliability in similar populations (16,17). Baseline measurements were recorded at the start of the intervention, followed by
assessments at the end of the 6th week and at a 12-week follow-up to assess both immediate and sustained effects.

All data were entered and analyzed using SPSS version 25. Descriptive statistics were used to summarize demographic and baseline
characteristics. Between-group comparisons were conducted using independent samples t-tests for normally distributed continuous
variables, while paired t-tests were applied to assess within-group changes over time. Repeated measures ANOVA was employed to
evaluate time-by-group interaction effects across the three assessment points. A p-value of <0.05 was considered statistically significant
for all comparisons. The study received ethical approval from the Institutional Review Board (IRB) of the relevant institute, and written
informed consent was obtained from all participants prior to enrollment. Participants were informed about the voluntary nature of
participation, their right to withdraw at any stage, and the measures taken to ensure confidentiality and anonymity. No adverse effects
or complications were reported during the intervention period, and participants were monitored regularly for compliance and safety.
This methodology was structured to ensure that both interventions were delivered consistently and outcomes measured objectively,
allowing for a valid and reliable comparison of neuromuscular taping and static stretching in the treatment of chronic plantar fasciitis.

RESULTS

The final sample consisted of 68 participants who completed the study, with 34 individuals in each group. Both groups were
demographically comparable, with no statistically significant differences in age, gender distribution, BMI, or duration of symptoms at
baseline. The average age of participants in Group A (neuromuscular taping) was 43.2 years, while in Group B (static stretching), it was
44.1 years. The mean BMI was also similar between groups, indicating balanced baseline characteristics. VAS scores revealed a
progressive reduction in pain intensity over the study period for both groups, with more pronounced improvement observed in the
neuromuscular taping group. Group A reported a reduction in mean VAS from 6.8 at baseline to 2.4 at 12 weeks, whereas Group B
reduced from 6.9 to 3.6 over the same period. At both post-intervention and follow-up time points, the differences between groups were
statistically significant (p < 0.05). Similar trends were noted in the FFI total scores. Group A demonstrated a decrease from 62.5 at
baseline to 27.3 at 12 weeks, reflecting marked improvement in foot function. Group B showed improvement as well, with scores
reducing from 63.2 to 38.6, but the rate of improvement remained significantly lower compared to Group A at both assessment intervals
(p <0.05).

Analysis of the FFI pain subscale showed that pain-related functional limitations declined notably in both groups, but more substantially
in the taping group. At 6 weeks, Group A had reduced their pain subscale score by 51.9%, whereas Group B demonstrated a 35.6%
reduction. By week 12, pain scores were 7.2 and 11.1, respectively, indicating a statistically significant inter-group difference (p <0.01).
The FFI disability subscale further supported these outcomes. Group A showed consistent improvement from a baseline score of 29.1 to
11.8 at the end of 12 weeks. In contrast, Group B declined to 17.3 over the same duration. Between-group differences in disability scores
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at both follow-up points were statistically significant (p < 0.05), reinforcing the superior functional outcome associated with
neuromuscular taping. No adverse events were reported during the study, and compliance rates were high in both groups, with 91.2% in
Group A and 88.2% in Group B completing all intervention sessions and follow-up assessments. Overall, the results demonstrated a
clear benefit of neuromuscular taping over static stretching exercises in both pain reduction and functional improvement among patients
with chronic plantar fasciitis. The between-group comparisons consistently favored taping in all key outcomes over the 12-week

duration.

Table 1: Demographics

Variable Group A (Taping) Group B (Stretching)
Mean Age (years) 43.2 44.1
Male (%) 41.2% 38.2%
Female (%) 58.8% 61.8%
BMI (kg/m?) 27.8 28.1
Duration of Symptoms (months) 9.6 9.8

Table 2: VAS Scores
Time Point Group A Mean VAS Group B Mean VAS
Baseline 6.8 6.9
6 Weeks 3.1 4.2
12 Weeks 2.4 3.6

Table 3: FFI Total Scores
Time Point Group A Mean FFI Group B Mean FFI
Baseline 62.5 63.2
6 Weeks 34.8 45.1
12 Weeks 27.3 38.6

Table 4: FFI Pain Subscale
Time Point Group A Mean Pain Group B Mean Pain
Baseline 21.4 21.6
6 Weeks 10.3 13.9
12 Weeks 7.2 11.1

Table 5: FFI Disability Subscale
Time Point Group A Mean Disability Group B Mean Disability
Baseline 29.1 29.6
6 Weeks 15.4 20.1
12 Weeks 11.8 17.3
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DISCUSSION

The present study aimed to compare the effects of neuromuscular taping and static stretching on pain reduction and foot function in
patients with chronic plantar fasciitis. The findings demonstrated that both interventions produced statistically significant improvements
over time, with neuromuscular taping leading to greater reductions in pain and disability, as reflected in VAS and FFI scores. These
results align with the growing body of evidence supporting the use of taping techniques as an effective non-invasive intervention for
plantar fasciitis. A randomized trial found that kinesiotaping provided significant short-term pain relief and, when combined with
stretching, improved functional outcomes in individuals with plantar heel pain (18,19). Similarly, a comparative trial indicated that
taping in combination with other modalities led to superior pain reduction and foot function compared to taping alone, suggesting that
taping may augment the effects of therapeutic strategies (20). However, stretching exercises continue to be an integral part of
conservative management, especially in chronic cases. A recent study demonstrated long-term effectiveness of a plantar fascia-specific
stretching protocol, with sustained pain reduction and functional improvement observed at two-year follow-up (21). The current study
echoes these findings, although the stretching group showed slower and less pronounced improvements than the taping group.

The slightly inferior outcomes seen in the stretching group may be attributed to adherence issues, a limitation also reported in prior
literature. A study observed that, while Achilles tendon stretching improved pain and function, patients’ compliance greatly influenced
the results (22). Neuromuscular taping, on the other hand, does not rely on patient compliance to the same extent and can provide
continuous support between clinical sessions, potentially explaining its relative effectiveness in this study. This trial also provides
comparative insight into isolated versus combined therapies. Another recent investigation suggested that, combining Kinesio taping with
laser therapy and plantar fascia stretching improved both pain thresholds and functional ability more than singular approaches (23).
Although the current study did not include a combined intervention arm, the superior outcomes seen with taping alone suggest its
independent value. Strengths of the study included its randomized controlled design, use of validated outcome measures, and adequate
follow-up period. Additionally, the uniformity of treatment protocols and high compliance rates bolstered the internal validity of the
findings. However, the study was not without limitations. The sample size, while calculated appropriately, still represented a relatively
small population. Additionally, blinding was not feasible for participants or therapists, potentially introducing bias. Another limitation
is the absence of a placebo or control group, which may have provided additional insight into natural recovery or placebo effects.

The study also focused exclusively on short to medium-term outcomes over a 12-week period. While this duration is clinically relevant,
future studies should incorporate longer follow-ups to assess whether benefits from taping are maintained over time or if stretching gains
become more prominent in the long run. Comparative analysis of different taping methods—such as Low-Dye versus Kinesio taping—
may also enrich understanding of the optimal taping technique (24,25). Despite these limitations, the findings of this study contribute
meaningfully to clinical practice by reinforcing neuromuscular taping as a superior conservative intervention in chronic plantar fasciitis.
It suggests that clinicians might prioritize taping protocols in early rehabilitation phases to achieve quicker symptom relief, particularly
in patients with compliance concerns. In conclusion, neuromuscular taping proved more effective than static stretching exercises in
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reducing pain and enhancing foot function in chronic plantar fasciitis patients. While both interventions are beneficial, taping offers a
practical and superior alternative, especially in the early phase of treatment.

CONCLUSION

This study concluded that neuromuscular taping is more effective than static stretching in reducing pain and improving foot function in
patients with chronic plantar fasciitis. The findings support the clinical use of taping as a practical, non-invasive intervention, particularly
for early symptom relief. Incorporating neuromuscular taping into routine physiotherapy may enhance rehabilitation outcomes and
patient satisfaction.
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