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Abstract
Objectives: This present study aims to compare the efficacy of Cushioned
Insoles and Magnetic Insoles in managing Chronic Plantar Fasciitis. Methods:
The study involved 40 participants aged between 30 and 45, all diagnosed with
Chronic Plantar Fasciitis and meeting the specified criteria for inclusion and
exclusion. These participants were divided into two groups randomly. Group A
underwent treatment with Cushioned Insoles, wearing them for a minimum
of 4 hours per day, four days a week, over an 8-week period. Conversely,
Group B received treatment with Magnetic Insoles, also wearing them for
at least 4 hours daily, four days a week, for 8 weeks. Furthermore, both
sets of participants participated in stretching activities designed to address
plantar fascia tightness and also calf muscles. The level of pain was assessed
using the Visual Analog Scale (VAS), and the evaluation of functionality was
performed using the Foot Function Index (FFI). Findings: Following the two-
month intervention period, Participants in both Group A as well as Group B
observed a decrease in pain levels and an enhancement in foot function. Group
B, which utilized Magnetic Insoles, exhibited a more pronounced reduction in
pain intensity, achieving a mean VAS score of 2.86, while Group A, which used
Cushioned Insoles, had ameanVAS score of 4.20 (p≤ 0.001). GroupB (Magnetic
Insole) also showed a greater improvement, with a mean FFI score of 53.73,
in comparison to Group A (Cushioned Insole) with a mean FFI score of 63.00
(p ≤ 0.001). Novelty: The novel contribution of this study is to evaluate the
efficacy of Cushioned Insoles andMagnetic Insoles inmanaging Chronic Plantar
Fasciitis in terms of VAS and FFI both together which were not significantly
addressed in the existing literature.
Keywords: Plantar Fasciitis; Heel Pain; Cushioned Insoles; Magnetic Insoles;
Foot Function Index; Visual Analog Scale; Stretching Exercises

https://www.indjst.org/ 3657

https://doi.org/10.17485/IJST/v16i41.2373
https://doi.org/10.17485/IJST/v16i41.2373
https://doi.org/10.17485/IJST/v16i41.2373
veena.physio@drmgrdu.ac.in
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
www.iseeadyar.org.
https://www.indjst.org/


Kirthika et al. / Indian Journal of Science and Technology 2023;16(41):3657–3664

1 Introduction
Chronic Plantar Fasciitis (CPF) causes pain in the inner area of the heel bone and significantly affects the quality of life for
a considerable number of individuals globally. Statistics indicate that around 7% of individuals aged 65 and above report
experiencing discomfort in the heel region. Furthermore, identification and management of this pain originating from the
plantar area contribute to over a million medical visits annually in India (1,2). Patients commonly describe experiencing pain
at the front-inner part of the heel bone. These symptoms can persist for several weeks or even months before seeking medical
attention. Particularly, pain is most intense when standing up following a rest period, often in the early morning. Once walking
begins, the pain tends to diminish. Nevertheless, it continues to linger throughout the day and intensifies with physical activities
like prolonged walking or engaging in exercise routines, especially on hard surfaces. Risk factors recognized for this condition
include obesity and limited flexibility of the ankle joint (3). Foot biomechanical abnormalities, such as taut Achilles tendon or
elevated arches (pes cavus), and flat feet (pes planus), have been demonstrated to be linked with the occurrence of plantar
fasciitis (4). During the night, the foot typically adopts a downward-pointing position (plantar flexion), upon waking up in the
morning, when an individual gets out of bed, the foot transitions into an upward-pointing position (dorsiflexion) while walking.
The plantar fascia experiences a slight contraction during sleep, and the initial stretching that occurs upon getting up in the
morning likely contributes to the onset of pain (5). More than 80% of heel region pain is attributed to plantar fasciitis, and initial
treatment often involves conservative measures, including rest, anti-inflammatory medicines that are not steroids, or the use of
foot orthotics (6).

Magnetic insoles find recommendations for alleviating a range of health concerns, including migraines, asthma, back pain,
indigestion, and the persistent pain associated with Plantar Fasciitis.The inclusion ofmagnetic acupressure points facilitates the
enhancement of specific bodily functions, bolstering not only foot health but also overall body wellness. Boastingmaterials that
prioritize both safety and longevity, these insoles offer a massaging effect during walking. Optimal comfort is ensured through
the availability of thicker insoles. Furthermore, these insoles can be tailored to the appropriate size, ensuring the utmost care
and comfort (7). Shoe insoles are occasionally employed as a means of addressing lower back pain, particularly in individuals
experiencing foot dysfunction or imbalances (8). The prevailing medical hypothesis posits that issues with the foot or ankle can
contribute to misalignment or imbalances in the lower back, which, over time, may result in lower back pain. To mitigate the
forces generated during running and prevent overuse injuries, the application of insoles with cushioning or shock-absorption
properties has been proposed.

The utilization of magnetic fields for pain relief has witnessed a significant surge in popularity over the past decade. A
substantial number of individuals resort tomagnets as a method of alleviating their pain (9). Remarkably, the global expenditure
on magnetic devices designed for pain treatment has reached an estimated $5 billion. The objective related to our study is to
conduct a comparative analysis of the effects yielded by the utilization of cushioned insoles and magnetic insoles in managing
Chronic Plantar Fasciitis (CPF).

2 Methodology
The experimental research was performed with a comparative pre-post-test approach. It was carried out within the Outpatient
Physiotherapy Department at the Faculty of Physiotherapy, Dr. MGR Educational and Research Institute, India. This study
involved a total of 40 participants, selected using a simple random sampling method. Over a span of 2 months, the research
investigated the effects of using cushioned insoles andmagnetic insoles inmanaging Chronic Plantar Fasciitis. Inclusion criteria
encompassed individuals aged 30 to 45, both males and females, with stabbing pain alongside the bottom of the foot and
experiencing severe pain in the foot for a minimum of 6 months. Exclusion criteria were applied to those with recent injuries,
fractures, prior foot surgeries, ankle joint disorders, and diabetes. In this study, the materials employed included Cushioned
Insoles and Magnetic Insoles. The main evaluation criteria selected for assessment were the Visual Analog Scale (VAS) and the
Foot Function Index (FFI). The Visual Analog Scale (VAS), introduced by Hayes and Patterson, serves as a pain rating scale
widely used in clinical and epidemiological research. Its purpose is to gauge the intensity and frequency of various symptoms,
particularly pain. This scale allows patients to express their pain perception on a continuum that stretches from no pain to the
highest degree of pain.TheVASwas designed to capture the concept of a seamless and continuous spectrum of pain experience,
as opposed to rigid categories like mild, moderate, and severe.

In contrast, the Foot Function Index (FFI), focuses on measuring the impact of foot disorders on functional aspects such as
pain, disability, and activity limitations. Comprising 23 self-administered items grouped into three sub-scales, the FFI generates
both total and sub-scale scores.The index has proven to be a valuable tool, suitable for assessing individualswith foot pathologies
and non-traumatic foot or ankle conditions. Its versatility extends to both clinical and research settings. However, it may not
be suitable for individuals who already maintain a level of independence in their daily activities. The study incorporated 40
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individuals diagnosed with Chronic Plantar Fasciitis, aged between 30 and 45 years, who met the defined criteria for including
or excluding subjects. The study’s need was thoroughly elaborated to all participants, and their informed consent was obtained.
The study received ethical clearance from the University Research and Ethics Committee as well as adhered meticulously to
guidelines mentioned in the 2013 Helsinki Declaration, which is endorsed by the World Medical Association. Demographic
data, including age, gender, duration of symptoms, and occupation, were gathered using uniform history-taking procedures.

For pain intensity assessment, participants were requested to indicate their level of experienced pain on a 10 cm VAS scale
provided in the data collection sheet, using numbers between 0 to 10. Here, 0 denotes no pain, while 10 represents severe pain.
The outcome measures, encompassing the VAS and FFI, were meticulously documented before and after treatment, serving as
pre and post-test scores.

Participants in Group A were instructed to utilize Cushioned Insoles, necessitating their usage for a minimum of 4 hours
daily, across 4 days per week, spanning an 8-week duration. Conversely, Group B received instructions to employ Magnetic
Insoles, requiring the same usage frequency and duration. Both groups were engaged in stretching protocol for calf muscles
and also Plantar Fascia. These exercises, involving a duration of 15 minutes, were scheduled 4 days per week for an 8-week
period.

2.1 Cushioned Insoles

Cushioned insoles (Figure 1 a) have been proposed as a means of alleviating the impact of Chronic Plantar Fasciitis. This study
sought to investigate whether the implementation of cushioned insoles could effectively mitigate impact forces in individuals
engaging in running activities. These insoles are designed with two vice pads and a main pad, enabling the adjustment of shoe
height.

Fig 1. (a) Cushioned Insoles, and (b) Magnetic Insoles

With a reduced airbag, they serve the purpose of decompression shock absorption and offer enhanced loading capacity.
Enhanced interface buckles ensure a secure fit, preventing slippage and ensuring optimal load-bearing resilience without
deformation. Also, the design incorporates breathability, delivering comfort, Odour resistance, and sharp stability.

2.2 Magnetic Insoles

Constructed from premium materials, magnetic insoles (Figure 1 b) are equipped with integrated magnets that leverage
magnetic field technology, providing a self-massage to the feet.Thismassage stimulates nerve endings that correspond to various
organs, leading to the alleviation of discomfort and the promotion of regenerative processes.These insoles, employingmagnetic
field technology, adhere to the principles of plantar reflexology, wherein specific points on the foot’s sole correlate with organs,
glands, nerves, and joints.The gentlemassage exerted by the insoles yields therapeutic benefits, rendering them a recommended
option for alleviating a range of health issues likemigraines, asthma, back pain, indigestion, and notably, chronic pain associated
with conditions such as Chronic Plantar Fasciitis.

The magnetic acupressure points not only contribute to targeted body function enhancement but also bolster overall foot
and body wellness.These insoles aremeticulously crafted from top-quality, non-toxic, and resilientmaterials. Additionally, they
provide a massaging effect while walking and feature enhanced comfort through thicker insoles. Tailored to suit individual
needs, the insoles can be conveniently cut to the appropriate size using scissors, ensuring optimal care and comfort.

2.3 Stretching Exercises

Stretching exercises were done by Groups A and B for 15 minutes each day for four days a week. Stretching exercises for the calf
muscles, tennis ball rollouts, towel stretches, seated plantar fascia stretches, and toe stretches are included.
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Fig 2. (a) Seated Plantar Fascia Stretch, (b) Calf Muscle Stretch, (c) Towel Stretch, (d) Toe Stretch, and (e) Tennis Ball Rollout

Towel Stretch : Stretching the calf muscles with a towel is a simple and effective method. Sit or lie down and loop a towel
around the ball of one foot, just below the toes. Gently flex the foot, pointing the toes towards the chest while holding the towel
in both hands. Pull the towel towards you to increase the stretch, feeling a comfortable pull in the calf. Maintain the position
for 20-30 seconds, then release and switch to the other leg. Repeat 2-3 times per leg, incorporating this stretch into the daily
routine or exercise warm-up and cool-down to improve calf flexibility and relieve tension. Always stretch gently to avoid strain
or injury (Figure 2 c).

Toe Stretch : Performing the toe stretch is a straightforward way to relieve tension and enhance flexibility in the toes. Begin
by sitting or standing comfortably, focusing on one foot at a time. Extend the leg and gently curl the toes downward, trying to
touch the tips to the floor, feeling a stretch along the tops of the toes. Hold the stretch for about 20-30 seconds, release, and
repeat this process 2-3 times for each foot (Figure 2 d).

Tennis Ball Rollout : The tennis ball rollout is a simple yet effective self-massage technique for managing plantar fasciitis.
Begin by standing in a comfortable position and placing the tennis ball under the affected foot while ensuring that the heel
maintains to be in the ground. Apply gentle pressure and roll the ball and move from heel to ball of foot and back. Focus on
tight or tender spots, spending 5-10 minutes on each foot (Figure 2 e).

https://www.indjst.org/ 3660

https://www.indjst.org/


Kirthika et al. / Indian Journal of Science and Technology 2023;16(41):3657–3664

3 Results and Discussion
In this study, the collected data underwent tabulation and analysis utilizing both descriptive as well as inferential statistical
methods. All parameters were evaluated using the statistical package for social science (SPSS) version 24, with a significance
level set at p < 0.05 and a 95% confidence interval applied to all analyses. To assess data normality, the test of Shapiro-Wilk was
employed.The results of this test indicated that data for the dependent variables, VAS (significance 0.313), and FFI (significance
0.441), exhibited normal distribution with p-values greater than 0.05.

Table 1. Comparison of Visual Analogue Scale Score Between Group – A and Group - B in Pre and Post-Test

Test Group - A Group - B t-test df Significance
Mean S.D Mean S.D

Pre- Test 8.20 .676 8.26 .703 -.265 28 .793*

Post- Test 4.20 .676 2.86 .743 5.14 28 .000***
(*- P > 0.05), (***- P ≤ 0.001)

Consequently, parametric tests were utilized. Specifically, paired t-tests were employed to determine statistical differences
within groups, while independent t-tests (Student t-tests) were used to identify statistical differences between groups. Table 1
displays the Mean, Standard Deviation (S.D), t-test results, degrees of freedom (df), and p-values for comparisons between
Group A and Group B during both the pre and post-test weeks. There was no statistical difference in significance in scores
of pre-tests between Groups A and B (P > 0.05). However, it is important to highlight that the table reveals a high statistical
difference in the significance of post-test values between Group A and B (**- P≤ 0.001).This suggests that while the two groups
exhibited similar baseline values, there was a substantial divergence in their outcomes following the intervention.

Table 2. Comparison of Foot Function Index Score Between Group – A and Group - B in Pre and Post-Tests

Test Group - A Group - B t-test df Significance
Mean S.D Mean S.D

Pre- Test 79.53 3.48 79.93 3.73 -.304 28 .764*

Post- Test 63.00 2.13 53.73 2.46 11.00 28 .000***
(*- P > 0.05), (***- P ≤ 0.001)

Table 2 displays the Mean, Standard Deviation (S.D), t-test results, degrees of freedom (df), and p-values for comparisons
the Group A and Group B during both the pre and post-test weeks. There was no statistical difference in significance in values
of the pre-test between Groups A and B (P > 0.05). However, it is important to highlight that the table reveals a high statistical
difference in the significance of post-test values between Group A and B (**- P ≤ 0.001).

Fig 3. Comparison of Visual Analogue Scale Score within Group – A and Group - B Between Pre-Test and Post-Test

Figure 3 displays theMean, Standard Deviation (S.D), t-value, and p-value for comparisons between pre and post-test scores
within Groups A and B. It is important to note that there is a highly significant statistical difference between pre and post-test
scores within both Group A and B (***- P ≤ 0.001). This indicates there was a substantial change in the measured variables
within each group from the pre and post-test, highlighting the effectiveness of the intervention applied to both groups.
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Figure 4 displays theMean, Standard Deviation (S.D), t-value, and p-value for comparisons between pre and post-test values
within Groups A and B. It’s crucial to note that there is a highly significant statistical difference between pre and post-test scores
within both Group A and B (***- P ≤ 0.001). This finding underscores that a meaningful change occurred in the measured
variables within each group from the pre and post-test assessments, indicating the effectiveness of the applied intervention for
both groups.

Fig 4. Comparison of Foot Function Index Score within Group – A and Group – B Between Pre and Post-Test Values

Themean values comparison between Groups A and B on the VAS Score for pain levels reveals a significant decrease in post-
test means for both groups. However, Group B, utilizingMagnetic Insoles, showed a lowermean value of 2.86, indicating greater
effectiveness compared to Group A, which used Cushioned Insoles with a mean value of 4.20. This difference is significant
statistically at P ≤ 0.001, proving the rejection of the null hypothesis.

Similarly, when evaluating the values of mean values in Groups A and B on the Foot Function Index (FFI) score, a significant
decrease in post-test mean scores is observed in both groups. However, Group B (Magnetic Insole) achieved a lower mean
value of 53.73, signifying greater effectiveness than Group A (Cushioned Insole) with a mean value of 63.00. This difference is
significant statistically at P ≤ 0.001, proving the rejection of the null hypothesis.

Furthermore, in comparison of pre and post-test values within both Groups A and B for VAS and Foot Function Index
scores, a high difference of significance of mean values is observed at P≤ 0.001.This suggests that both interventions, Magnetic
Insoles in Group B and Cushioned Insoles in Group A, were beneficial in pain level reduction and improved foot function in
individuals with the respective conditions.

Chronic Plantar Fasciitis (CPF) is one such condition presented by persistent pain at the medial plantar prominence of the
calcaneum (heel bone), affecting millions of individuals worldwide. Patients commonly report experiencing discomfort at the
anteromedial aspect of the calcaneum (10). Symptoms can endure for weeks or even months before seeking medical attention.
Notably, the pain is most pronounced when initially standing after a period of rest, typically during early morning. However,
as the patient begins to walk, the pain often subsides. While the discomfort may ease throughout the day, it rarely completely
resolves and can be aggravated by activities like extended periods of walking or exercise, especially on firm surfaces (11). This
condition can significantly impact the daily lives of those affected, making proper diagnosis and management essential for
improved quality of life.

This study represents the first attempt to compare the effectiveness of Cushioned Insoles and Magnetic Insoles in managing
Chronic Plantar Fasciitis. Cushioned Insoles, equipped with well-structured arch support, play a crucial role in assisting fallen
arches by elevating them to an optimal level duringmovement.This support aids in redistributing pressure across the soles of the
feet, effectively reducing excessive stress on the painful areas (12). On the other hand, Magnetic Insoles are shoe inserts designed
to provide static magnetic energy, which is believed to enhance blood flow to the feet and lower legs, increase oxygen circulation
to bodily tissues, lower the acidity of bodily fluids, and potentially modify nerve impulses (13). These distinct approaches to
managing Chronic Plantar Fasciitis offer unique mechanisms of action, making it essential to investigate their comparative
effectiveness in addressing this challenging condition.

In our study, we observed positive effects associated with the use of both Cushioned Insoles and Magnetic Insoles for
managing Chronic Plantar Fasciitis. Cushioned Insoles operate on a mechanism aimed at mitigating the impact of Chronic
Plantar Fasciitis (14). These insoles are equipped with two vice pads and a main pad that can be adjusted to modify the height
of the shoes, offering a customized fit. They incorporate a reduced airbag feature, which serves multiple purposes, including
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decompression, shock absorption, and enhanced load-bearing capacity.
This study demonstratedmore favorable outcomeswithMagnetic Insoles, and their effectiveness is grounded in a noteworthy

mechanism. Magnetic Insoles function by providing static magnetic energy believed to have several positive effects on the
body. These effects encompass increasing blood flow to the feet and lower legs, enhancing oxygen circulation in bodily tissues,
reducing the acidity of bodily fluids, and potentially modifying nerve impulses.

Constructed from high-quality materials, Magnetic Insoles incorporate embedded magnets that utilize magnetic field
technology to offer a self-massage to the feet. This massage, in turn, impacts nerve endings associated with various organs,
providing relief from discomfort and stimulating the regeneration process. The design of these magnetic insoles aligns with
the principles of plantar reflexology, where specific points on the sole of the foot correspond to various organs, glands, nerve
structures, and joints.

As a result,Magnetic Insoles come highly recommended for addressing a range of health issues, includingmigraines, asthma,
back pain, indigestion, and, notably, chronic pain conditions like Chronic Plantar Fasciitis. Their comprehensive approach and
potential benefits make them a valuable intervention for enhancing the overall well-being of individuals coping with diverse
health concerns, including the management of Chronic Plantar Fasciitis.

Both Cushioned Insoles and Magnetic Insoles are commonly employed interventions for individuals dealing with Chronic
Plantar Fasciitis. Both types of insoles have demonstrated significant effectiveness in alleviating pain associated with the
condition. However, the study’s final outcome indicates that Magnetic Insoles outperformed Cushioned Insoles in x Chronic
Plantar Fasciitis management.

This study though contradicts the earlier findings where only marginal benefits or no benefits were obtained for patients
suffering from plantar fasciitis while using magnetic insoles, studies are very much limited in this area of research. More RCTs
are required to generalize and confirm the findings. The favorable results in the magnetic insole group could be probably even
due to the patient’s beliefs and preferences for the use of magnetic insoles. Nevertheless, the use of both insoles substantially
offered excellent benefits to our study population.

4 Conclusion
This study concludes that both Cushioned Insoles and Magnetic Insoles demonstrate differences in reducing pain significantly
and improving the disability associatedwithChronic Plantar Fasciitis, as indicated by theVisual Analog Scale. GroupB, utilizing
Magnetic Insoles, showed a lower mean value of 2.86, indicating greater effectiveness compared to Group A, which used
Cushioned Insoles with a mean value of 4.20. This difference is significant statistically at P≤ 0.001, proving the rejection of the
null hypothesis. Group B (Magnetic Insole) achieved a lower mean value of 53.73, signifying greater effectiveness than Group A
(Cushioned Insole) with amean value of 63.00.This difference is significant statistically at P≤ 0.001, proving the rejection of the
null hypothesis. Furthermore, in comparison of pre and post-test values within bothGroupsA and B for VAS and Foot Function
Index scores, a high difference of significance of mean values is observed at P ≤ 0.001. This suggests that both interventions,
Magnetic Insoles in Group B and Cushioned Insoles in Group A, were beneficial in pain level reduction and improved foot
function in individuals with the respective conditions. However, the study reveals a more pronounced improvement in Group
B, which utilized Magnetic Insoles. Based on findings obtained in this comparative research, it can be inferred that Magnetic
Insoles are also beneficial in Chronic Plantar Fasciitis management. In the future, similar experiments will be conducted using
different insoles other than cushioned andmagnetic insoles thatmay further help improve the disability associatedwithChronic
Plantar Fasciitis. Also, analysis and experimentations over open plantar fasciotomy with open gastrocnemius recession shall be
carried out in the cure of Chronic Plantar Fasciitis. Moreover, experimentations concerning extracorporeal shock wave therapy
and corticosteroid injection shall be carried out for effective management of Chronic Plantar Fasciitis.
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