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Abstract
Background: Plantar fasciitis affects over two million people annually, 
with women nearly twice as susceptible. Conventional treatments often 
provide only temporary relief, whereas Extracorporeal Shock Wave 
Therapy (ESWT) has long-term effects in reducing pain and improving 
function as a non-invasive option.

Aim: To evaluate the long-term effect of ESWT in reducing pain and 
improving functional outcomes among patients with plantar fasciitis.

Methods: This quasi-experimental study was conducted in the Department 
of Physical Medicine and Rehabilitation, Dhaka Medical College, from 
July 2019 to June 2020. Forty-six patients were enrolled by purposive 
sampling, and 39 completed the study. All participants received ESWT 
along with NSAIDs, stretching exercises, massage, heel pads, and activity 
modification. ESWT was applied three times weekly for three weeks. Pain 
and function were assessed using the Visual Analogue Scale (VAS) and 
Foot Function Index (FFI) at baseline and at 1, 2, 4, 12, 24, and 48 weeks. 
Data were analyzed using repeated-measures ANOVA in SPSS version 25 
with a 5% significance level.

Results: Among 39 participants (mean age 45.66 ± 7.39 years, BMI 24.29 
± 3.11 kg/m²), 53.8% were male, and 59.0% had left-sided involvement. 
The mean VAS pain score decreased significantly from 8.82 ± 0.88 to 
1.66 ± 0.77, and FFI score from 59.65 ± 5.43 to 10.10 ± 3.23 at 48 weeks  
(p < 0.001).

Conclusion: ESWT is a safe, effective, and durable treatment for plantar 
fasciitis, producing significant pain relief and functional improvement 
up to 48 weeks. It may be considered a first-line therapy, especially for 
patients unresponsive to conventional management.

Keywords: Plantar fasciitis; Extracorporeal shockwave therapy; Foot 
diseases; Pain measurement

Introduction
Plantar fasciitis (PF) is a widespread soft tissue ailment in adults, caused 

by an inflammatory response and deterioration of the plantar fascia origin due 
to recurrent micro-trauma [1,2]. Over 2 million individuals seek treatment for 
heel pain annually [3]. The unadjusted incidence rate of plantar fasciitis was 
10.5 per 1000 person-years [4].

Women exhibited a notably higher adjusted incidence rate ratio of 1.96 for 
plantar fasciitis compared to men (95% confidence interval, 1.94 to 1.99) [5]. 
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The common risk factors for plantar fasciitis include irregular 
gait, leg-length inequality (LLI), excessive foot pronation, 
weakened external and internal foot muscles, increased body 
mass index (BMI), and thinning of the plantar fat pad [6].

Treatment for plantar fasciitis involves anti-inflammatory 
interventions, activity adjustments, stretching exercises, 
customized footwear, and recommendations for taping and 
patient education. Shockwave therapy and platelet-rich 
plasma are proposed for cases that do not respond to standard 
conservative approaches [6-8]. Conventional treatments 
for plantar fasciitis, such as stretching, orthotics, NSAIDs, 
and physical therapy, often provide temporary relief, show 
limited effectiveness in chronic cases, and pose risks like 
side effects, high costs, and recurrence. Invasive options like 
surgery carry complication risks, while misdiagnosis and 
untreated contributing factors can hinder success [9,10].

Extracorporeal shock wave therapy (ESWT) is a 
noninvasive treatment method derived from extracorporeal 
shock wave lithotripsy (ESWL) [11]. ESWT has consistently 
been proven to alleviate pain intensity in individuals with 
plantar fasciitis. A systematic review and meta-analysis 
revealed substantial pain reductions, as measured by the 
Visual Analogue Scale (VAS), for both focal and radial ESWT 
applications [12]. Furthermore, a randomized controlled 
trial showed that patients undergoing ESWT experienced a 
statistically significant decrease in VAS scores compared to 
those receiving conventional treatments alone [13].

ESWT not only alleviates pain but also enhances 
functional outcomes. Studies have reported improvements in 
foot function indices and gait parameters, such as stride length 
and walking speed, following ESWT treatment [13,14]. The 
therapy has been found effective in both short-term and 
long-term follow-ups, with significant improvements in foot 
function and activity levels [14].

When compared to other conservative treatments, ESWT 
has been identified as one of the most effective methods 
for treating plantar fasciitis. It is often used in conjunction 
with other therapies, such as stretching exercises, to enhance 
treatment outcomes [15,16]. Notably, the combination of 
ESWT with calf muscle stretching exercises has shown 
superior results in pain reduction and functional improvement 
compared to ESWT alone [15].

Materials and Methods
This quasi-experimental study was carried out in the 

Department of Physical Medicine and Rehabilitation at 
Dhaka Medical College, Bangladesh, from July 2019 to 
June 2020, following approval from the institutional ethics 
committee (MEU-DMC/ECC/2019/307). 46 patients with 
plantar fasciitis were initially enrolled through purposive 
sampling, with 39 participants completing the study. Adults 

aged 40–70 years, of either gender, experiencing unilateral 
heel pain aggravated by walking or extended standing 
and reporting a Visual Analogue Scale (VAS) pain score 
above 4 were included. Exclusion criteria encompassed 
infections, vascular or neurological disorders, inflammatory 
conditions, recent injuries, or unstable ankle joints. After 
obtaining informed consent, all participants underwent 
an assessment for plantar pain. Pre-treatment evaluations 
included complete blood counts and plain X-rays of the 
calcaneus. Participants received Extracorporeal Shock Wave 
Therapy (ESWT) alongside NSAIDs, stretching, intrinsic 
foot muscle strengthening exercises, deep friction massage, 
topical NSAIDs, heel pads, and activity adjustments. ESWT 
was administered at a frequency of 4 Hz in continuous mode, 
with 3-bar pressure, and 1000 shocks per session, three times 
per week for three weeks. Follow-ups were conducted at  
1, 2, 4, 12, 24 and 48 weeks, where pain levels were measured 
using the VAS and foot functionality was evaluated through 
the Foot Function Index (FFI). The FFI consists of 23 self-
administered items categorized into pain, disability, and 
activity limitation subscales. Data were analyzed using 
SPSS version 25. Data were analyzed by repeated measure 
ANOVA test, considering a 0.05 (5%) level of significance 
and 95% CI.

Study flow chart

Result
The study participants had a mean age of 45.66±7.39 

years and a mean BMI of 24.29±3.11 kg/m². Males comprised 
53.8% (n=21) of the sample. Left-sided plantar fasciitis was 
more prevalent, affecting 59.0% (n=23) of the participants. 
The average duration of symptoms was 4.92±2.56 months, 
while the mean daily standing time was 6.74±2.92 hours 
(Table 1)
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supporting ESWT as an effective and durable treatment 
option for long-term management of plantar fasciitis.

In this study, mean BMI was 24.29±3.11 and the average 
age was 45.66±7.39 years. Our findings were consistent with 
previous studies indicating that a higher BMI increases the 
risk of plantar fasciitis [17,18]. The average standing time was 
6.74±2.92 hours, reinforcing the role of mechanical factors 
and weight-bearing activities in plantar fasciitis [18,19]. 

Pain reduction, as measured by VAS scores, demonstrated 
a significant decline over time. Notably, ESWT showed 
considerable reduction in pain intensity across the studies 
reviewed. Our findings align with existing literature, as they 
demonstrate pain reduction similar to the results reported by 
Leão et al. [20], Gollwitzer et al. [21] and Dastgir [22], who 
observed significant VAS improvements at 12 and 24 weeks, 
respectively. Lai et al. [23] reported significantly greater 
pain relief on the VAS scale with corticosteroid injection 
(P=0.001 at 4 weeks and P<0.001 at 12 weeks). Previous 
meta-analyses had also shown a significant decrease in VAS 
scores for both f-ESWT (-2.818, SE 0.803, 95% CI [-4.393, 
-1.244], P<0.0001) and r-ESWT (-3.038, SE 0.428, 95% CI 
[-3.878, -2.199], P<0.0001), indicating their effectiveness in 
pain relief for plantar fasciitis patients [12]. This supports 
the potential of shockwave therapy as an effective treatment, 
offering rapid pain relief that persists over time.

The mean VAS pain score decreased from 8.82±0.88 at 
baseline to 1.66±0.77 by the 48th week, showing a steady 
decline over time. The reduction was statistically significant 
(p < 0.001) (Table 2 and Figure 1).

The mean Foot Function Index (FFI) score declined from 
59.65±5.43 at baseline to 10.10±3.23 by the 48th week, 
indicating progressive improvement. The reduction was 
statistically significant (p < 0.001) (Table 3 and Figure 2).

Discussion
This study evaluated the long-term efficacy of 

extracorporeal shock wave therapy (ESWT) in reducing pain 
and improving function in patients with plantar fasciitis. The 
findings demonstrated sustained improvement up to 48 weeks, 

Variables Mean ±SD 

Age (in years) 45.66±7.39

BMI (kg/m2) 24.29±3.11

Male, n (%) 21 53.8

Left-sided injury, n (%) 23 59

Duration of symptoms (in months) 4.92±2.56

Standing hours (per day) 6.74±2.92

Table 1: Baseline characteristics of the patients.

VAS Baseline
1st 2nd 4th 12th 24th 48th

week week week week week week

Mean±SD 8.82±0.88 8.17±1.09 7.43±1.27 5.79±1.00 4.28±0.91 2.66±0.77 1.66±0.77

p-value <0.001a

a= Repeated measure ANOVA

Table 2: Comparison of VAS scores at different time points.

 
Figure 1: VAS evolution.
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Limitations
This study has certain limitations, such as a relatively 

small sample size, the absence of a placebo-controlled 
group, and a single-center design, which may restrict the 
broader applicability of the findings. Furthermore, long-
term outcomes and patient-reported quality of life were not 
evaluated, which could have an impact on the results.

Conclusion 
ESWT is a safe, effective, and non-invasive therapy for 

plantar fasciitis, offering sustained pain relief and functional 
improvement up to 48 weeks. Its long-term efficacy supports 
its use as a preferred option, though larger multi-center studies 
with extended follow-up are needed to confirm these results.
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Similarly, functional improvement, assessed through 
FFI scores showed significant reductions over time. The 
progressive decline in FFI scores reflects enhanced foot 
function and reduced disability, underscoring the clinical 
benefits of the ESWT. 

The FFI traditional version was assessed in two studies 
[24,25], and there were significant improvements at one-
month post-treatment (P≤0.001) [24], six weeks (P<0.01) 
[25], and three months (P<0.01) [25]. The FFI revised version 
(FFI-R) demonstrated significant improvements at six months 
(P<0.001) [26,27]. The pain subscale (PS-FFI) was studied 
in two research papers: Bahar-Ozdemir et al. [24] found 
significant improvements (P<0.05). Concurrently, Rompe et 
al. [28] reported significant advantages for PFSS with ESWT 
versus ESWT (P<0.001). The FFI-DS was addressed by two 
studies: Bahar-Ozdemir et al. [24] reported significant within-
group changes (P<0.05). However, Takla et al. [29] reported 
significant within-group changes (P<0.0001) and significant 
between-group changes (PBMT+ESWT, ESWT, and PBMT) 
(P<0.0001). ESWT was also superior to PBMT in enhancing 
physical function (P<0.0001). The activity subscale (FFI-
AS), assessed by Bahar-Ozdemir et al. [24], showed post-
treatment gains (P<0.05) with no inter-group differences 
(P=NS). Tognolo et al. [30] also reported significant gains in 
the Italian FFI (17-iFFI) for both groups (P<0.0001), with a 
further advantage for the low-intensity f-ESWT myofascial 
point group (P=0.0016).

 
Figure 2: FFI evolution.

FFI Baseline
1st 2nd 4th 12th 24th 48th

week week week week week week

Mean±SD 59.65±5.43 54.65±5.43 49.65±5.43 43.94±5.15 32.48±3.65 19.27±4.53 10.10±3.23

p-value <0.001a

Table 3: Comparison of FFI scores at different time points.
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