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Abstract: The aim of this paper is to compare different treatment modalities in management of plantar
fasciitis. Forty- five patients with plantar fasciitis (males- 2- females- 20) were randomized into 3 groups.
Group 1 patients received conventional treatment, group 2 patients received heat treatment with silicone
heel pad and group 3 patients received active plantar fascia stretching with sham calf stretching. Patient was
evaluated using foot function index (FFI) and the foot and ankle disability index (FADI). In group 1, foot
function pre-intervention index score and post-intervention score was 68.2 and 43.5, in group 2 was 64.8 and
6.9 and in group 3 was 70.5 and 1.6 respectively. A significant difference was observed (P< 0.05). In group 1,
pre-intervention foot and ankle disability score and post-intervention score was 61.5 and 76.4, in group 2 was
66.5 and 95.2 and in group 3 was 61.3 and 97.6 respectively. A significant difference was observed (P< 0.05).
Active plantar fascia stretching with sham calf stretching exercise resulted in most significant improvement
in FFI and FADI score followed by treatment with heat and silicone heel pad and conventional treatment.
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1. Introduction

T he plantar fascia is a broad band of fibrous tissue forming the medial longitudinal arch of the foot [1].
Plantar Fasciitis is an inflammatory condition which results in pain at the inferior aspect of the heel,

affecting 10-15% of the general population [2]. Plantar fasciitis, a self-limiting condition, is a common cause of
heel pain in adults [3]. It affects more than 1 million persons per year, and two-thirds of patients with plantar
fasciitis will seek care from their family physician. Plantar fasciitis affects sedentary and athletic populations
[4]. It is the most common cause of heel pain in the population aged above 40 years. Obesity, excessive foot
pronation, excessive running, and prolonged standing are risk factors for developing plantar fasciitis [5].

It accounts for 10% of injuries in runners and is seen in both sedentary and athletic individuals. Patients
with plantar fasciitis experience sharp or knife-like pain in the morning which subsides with a few initial steps
[6]. However, the symptoms may also arise with prolonged standing which is sometimes accompanied by
stiffness and in chronic case, the pain worsens by the end of the day limiting patient’s daily activities [7].

Diagnosis is primarily based on history and physical examination. Patients may present with heel pain
with their first steps in the morning or after prolonged sitting, and sharp pain with palpation of the medial
plantar calcaneal region [8]. Discomfort in the proximal plantar fascia can be elicited by passive ankle/first
toe dorsiflexion. Diagnostic imaging is rarely needed for the initial diagnosis of plantar fasciitis [9]. Use of
ultrasonography and magnetic resonance imaging is reserved for recalcitrant cases or to rule out other heel
pathology; findings of increased plantar fascia thickness and abnormal tissue signal the diagnosis of plantar
fasciitis [10]. The use of oral non-steroidal anti-inflammatory drugs (NSAIDs) in reducing inflammation and
providing pain relief has been tried. Silicone insole is a non-invasive modality that works by providing
cushioning and add comfort to the sole as it absorbs 42% of shock while walking [11]. Considering this,
we compared different treatment modalities in management of plantar fasciitis.
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2. Methodology

Our study comprised of forty- five patients with plantar fasciitis (males- 25- females- 20). The study was
approved from Ethical review committee. All patients within age limit 18-50 years were enrolled whereas
patients with history of steroid injection, history of any surgery in the affected lower limb were not taken.
Written consent was obtained.

After recording demographic data of patients, randomization was performed based on computer. Group
1 patients received conventional treatment, group 2 patients received heat treatment with silicone heel pad
and group 3 patients received active plantar fascia stretching with sham calf stretching. Patient was evaluated
using foot function index (FFI) and the foot and ankle disability index (FADI) to know the baseline scores of
pain, disability and restrictions in activities of daily living. 3 sub-scales such as pain, disability, and activity
restriction, each item evaluated on a scale of 0-10. Results of the present study after recording all relevant data
were subjected for statistical inferences using One-way ANOVA test. The level of significance was significant
if p value was below 0.05.

3. Results

One-way ANOVA test

In group 1, foot function pre-intervention index score and post-intervention score was 68.2 and 43.5, in
group 2 was 64.8 and 6.9 and in group 3 was 70.5 and 1.6 respectively. A significant difference was observed
(P< 0.05) (Table 1, Figure 1).

Table 1. Comparison of foot function index score

Groups Pre-intervention score Post-intervention score P value
Group 1 68.2 43.5 <0.05
Group 2 64.8 6.9 <0.05
Group 3 70.5 1.6 <0.05

Figure 1. Graphical comparison of foot function index score

One-way ANOVA test

In group 1, pre-intervention foot and ankle disability score and post-intervention score was 61.5 and 76.4,
in group 2 was 66.5 and 95.2 and in group 3 was 61.3 and 97.6 respectively. A significant difference was
observed (P< 0.05) (Table 2, Figure 2).

Table 2. Foot and ankle disability index

Groups Pre-intervention score Post-intervention score P value
Group 1 61.5 76.4 <0.05
Group 2 66.5 95.2 <0.05
Group 3 61.3 97.6 <0.05
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Figure 2. Graphical comparison of foot and ankle disability index

4. Discussion

We compared different treatment modalities in management of plantar fasciitis. We created 3 groups of 15
each. Group 1 patients received conventional treatment, group 2 patients received heat treatment with silicone
heel pad and group 3 patients received active plantar fascia stretching with sham calf stretching.

Plantar fasciitis is a common cause of heel pain in adults [12]. It is estimated that more than 1 million
patients seek treatment annually for this condition, with two-thirds going to their family physician [13].
Plantar fasciitis is thought to be caused by biomechanical overuse from prolonged standing or running, thus
creating microtears at the calcaneal enthesis [14]. Some experts have deemed this condition "plantar fasciosis,"
implying that its etiology is a more chronic degenerative process versus acute inflammation [15].

Our results demonstrated that in group 1, foot function pre-intervention index score and post-intervention
score was 68.2 and 43.5, in group 2 was 64.8 and 6.9 and in group 3 was 70.5 and 1.6 respectively. Gupta
et al., [16] in their study on 140 patients of plantar fasciitis were divided into four groups with 35 patients
each. Patients in four groups received analgesics, hot water fomentation and silicon heel pads, plantar fascia
stretching and calf stretching exercises, respectively. Heel pain was evaluated using foot function index (FFI)
and disability using foot and ankle disability index (FADI). Clinical evaluation was done weekly up to a period
of 4 months and then at 6 months, 8 months, 10 months and 12 months. Mean age of patients was 43.4 ± 10.6
years with average duration of symptoms being 27.26 weeks (range 4-200 weeks). Both FFI and FADI showed
statistically significant improvement at 12 months in all the four groups (p value < 0.0001 for all groups).
However, groups 2, 3 and 4 were observed to show statistically better results in terms of heel pain reduction
(FFI) as compared to group 1 (ANOVA, p value < 0.0001 for group 1 vs. 2, group 1 vs. 3 and group 1 vs. 4). In
terms of disability (FADI), best results were observed in group 3.

Our results showed that in group 1, pre-intervention foot and ankle disability score and post-intervention
score was 61.5 and 76.4, in group 2 was 66.5 and 95.2 and in group 3 was 61.3 and 97.6 respectively. In a
randomized controlled trial by Pfeffer et al., [17] on 236 patients, the comparison was made between three
prefabricated shoe inserts (a rubber heel cup, a felt insert and a silicone heel pad) along with Achilles tendon
and plantar fascia stretching and stretching alone. Only 190 patients completed the 8ăweeks follow-up, the
response rates were found to be better in the silicone insert group than in the stretching-only group (p = 0.019).
Although, the silicone insert group was shown to improve more on FFI as compared to stretching alone, but
there was no significant difference (p = 0.54).

Donley et al., [18] in their study twenty-nine patients with the diagnosis of plantar fasciitis were treated
with a conservative regimen that included heel-cord stretching, viscoelastic heel cups, and night splinting.
They were randomly assigned to either a placebo group or an NSAID group. In the NSAID group, celecoxib
was added to the treatment regimen. Pain and disability mean scores improved significantly over time in both
groups, although there was no statistical significance between the placebo and NSAID groups at 1, 2, or 6
months. There was a trend towards improved pain relief and disability in the NSAID group, especially in the
interval between the 2 and 6-month follow up. Pain improved from baseline to 6 months by a factor of 5.2 and
disability by 3.8 in the NSAID group compared to 3.6 and 3.5, respectively, in the placebo group. Even though
at baseline the pain and disability scores were higher in the NSAID group, the final pain and disability scores
were subjectively lower in the NSAID group than in the placebo group (1.43 for pain and 1.16 for disability in
the NSAID group, compared to 1.86 and 1.49, respectively, in the placebo group).

Radford et al., [19] in their study ninety-two participants with plantar heel pain were recruited and were
randomly allocated to an intervention group that were prescribed calf muscle stretches and sham ultrasound
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(n = 46) or a control group who received sham ultrasound alone (n = 46). Primary outcome measures were
’first-step’ pain (measured on a 100 mm Visual Analogue Scale) and the Foot Health Status Questionnaire
domains of foot pain, foot function and general foot health. Both treatment groups improved over the two
weeks period of follow-up but there were no statistically significant differences in improvement between
groups for any of the measured outcomes. For example, the mean improvement for ’first-step’ pain (0-100
mm) was -19.8 mm in the stretching group and -13.2 mm in the control group. For foot function (0-100 scale),
the stretching group improved 16.2 points and the control group improved 8.3 points. Ten participants in the
stretching group experienced an adverse event, however most events were mild to moderate and short-lived.

5. Conclusion

Results of our study showed that active plantar fascia stretching with sham calf stretching exercise
resulted in most significant improvement in FFI and FADI score followed by treatment with heat and silicone
heel pad and conventional treatment.
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