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Abstract
Introduction. Plantar fasciitis (PF) is a common foot problem caused by repetitive microtrauma or excessive overload of fascia. 
instrument-assisted soft tissue mobilisation (iASTM), stretching, and strengthening exercises are more helpful in reducing the 
pressure of fascia and improving functional activities of the patients. The objective of the study was to compare the efficacy of 
instrument-assisted soft tissue mobilisation using the Ergon technique with conservative treatment in plantar fasciitis.
Methods. This randomised control trial was conducted at the department of Physiotherapy of the University of Lahore Teach-
ing Hospital and Citi Hospital Lahore. After registration, the patients were randomly allocated into treatment and conventional 
groups. Both groups received therapeutic ultrasound therapy, stretching strengthening exercises and cryotherapy, and the 
experimental group received additional instrument-assisted soft tissue mobilisation. Pain, strength, and range of motion were 
assessed at baseline, 1st, 3rd, and 5th week after treatment.
Results. 64 participants were randomly allocated into two groups; the Ergon group (ET = 32) and the conventional group (CT = 32). 
The mean age in the ET group was 29.1 ± 6.0 and in the CT group was 29.5 ± 6.0 and the sex distribution of the study popula-
tion was 28.1% male and 71.9% female. There was a significant improvement (p < 0.05) in pain, strength, and plantar flexion range 
of motion among all participants in the treatment group. However, no significant improvement was noticed in the dorsiflexion 
range (p > 0.05). A within-group analysis showed improvement in the dorsiflexion range of both groups (p < 0.05).
Conclusions. This randomised controlled trial demonstrates that the inclusion of instrument-assisted soft tissue mobilisation 
using the Ergon Technique for plantar fasciitis lasting 5 weeks is an effective treatment intervention in reducing pain and im-
proving strength and ankle range of motion.
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Introduction

Plantar fasciitis (PF) is a common cause of foot pain, 
accounting for approximately 11–15% of all foot disorders. 
PF typically results from repetitive microtrauma or excessive 
overload to the fascia [1]. PF has been shown to have a harm-
ful effect on foot health and the overall functional life of pa-
tients, resulting in functional disabilities [2]. Females and 
those with a high body mass index are most prone to this 
condition [3].

Plantar fasciitis is characterised by a sharp, stabbing, and 
burning sensation in the posteromedial area of the heel. PF 
is thought to be the result of fascial irritation at its origin [4]. 
Supporting the longitudinal arch of the foot and providing 
shock absorption during dynamic activities are the main roles 
of the plantar fascia [5]. The main causes of plantar fasciitis 
involve swelling, injury causing damage, tenderness at the 
fascial origin, wearing hard footwear, prolonged working on 
flat surfaces, and continuous stress on the plantar fascia [6].

individuals who have restricted ankle dorsiflexion, greater 
body mass index (BMi > 27 kg/m2), or prolonged standing on 
one foot are more prone to developing fascial inflammation. 
A study concluded that restricted ankle range of motion is 
the highest risk factor in normal persons [7, 8]. Restricted 
ankle joint ranges cause hyperpronation of the foot, resulting 
in more pressure being placed on the plantar fascia. This 
problem is also very common in active individuals such as 
athletes and army persons who have greater stress on their 
feet during activities and sports, but there is a very weak as-

sociation between higher body mass index with plantar fas-
ciitis in these populations [5]. Athletes who participate more 
in sports and put more stress on the fascia through prolonged 
activities are more prone to inflamed fascia because the 
plantar fascia stretches and contracts during the repetitive 
strain, which can cause an overuse injury [8].

After conservative management, many patients experi-
enced reduced symptoms within 12–18 months [9]. When 
conservative treatment is unsuccessful, surgery is generally 
encouraged after at least 12 months from the onset of symp-
toms. in recent years, such plantar heel pain has been deter-
mined to actually be a non-inflammatory degenerative fascio-
sis [10]. one researcher performed histological examinations 
of surgical biopsy specimens and observed degenerative tis-
sue markers such as collagen necrosis, angiofibroblastic hy-
perplasia, chondroid metaplasia, and matrix calcification [2].

Several techniques have been used for the treatment of 
plantar fasciitis. Along with conventional therapies, including 
cryotherapy, heat therapy and ultrasound therapy have been 
shown to produce an effective and lifelong clinical improve-
ment in patients with chronic plantar fasciitis. There are sig-
nificant effects of therapeutic modalities, such as ultrasound. 
its efficiency and deep penetration can relax the fascia, im-
prove patients’ satisfaction towards the modalities and pro-
vide a repeatable protocol of use. intense therapeutic ultra-
sound can safely and effectively reduce pain for patients with 
plantar fasciitis [11].

in iASTM, metal instruments are used to treat musculo-
skeletal-related injuries, adhesions and restrictions, and to 
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provide aid to heal soft tissue. in recent years, iASTM has 
grown in popularity and utilisation amongst clinicians working 
with energetic populations [11]. When strokes are applied to 
the impaired or affected tissue using the Ergon Technique, the 
fibroblastic activity and their number increase, and the activity 
of fibronectin is also enhanced through localised inflamma-
tion. After the activation of fibroblast and fibronectin, they 
facilitate the synthesis and realignment of collagen, which is 
one of the proteins that makes up the extracellular matrix [12]. 
Previous studies have stated that iASTM can decrease pain 
and enhance soft tissue function and joint range of motion 
[11]. it has been hypothesised that for degenerative tissue 
conditions such as tendinosis and fasciosis, iASTM reinitiates 
the inflammatory response by developing managed micro-
trauma in the affected tissues. it has been further hypothe-
sised that this controlled microtrauma to degenerated tissue 
subsequently affects tissue maturation and remodelling.

Recent studies report that iASTM can decrease pain and 
improve soft tissue function and ankle joint range of motion. 
Therefore, the goal of this research was to determine the ef-
fectiveness of the instrument-assisted soft tissue mobilisation 
Ergon technique on sufferers struggling with plantar fasciitis.

Subjects and methods

This randomised controlled trial was conducted in the 
department of physiotherapy, University of Lahore Teaching 
Hospital and Citi Hospital, Lahore from 5 Jan. 2021 to 22 Sep. 
2021. 64 patients having plantar fasciitis were recruited into 
this study. Both male and female patients with plantar fascii-
tis, aged 18 to 40 years, were included in the study. Those 
having any surgical history, foot or ankle fracture, burns at 
the foot or any neoplastic growth at the foot were excluded 
from the study. After registration, the patients were randomly 
divided into two groups: 32 in the treatment group and 32 in 
the conventional group. outcome measures or tool were the 
visual analogue scale (VAS) for pain, manual muscle test 
(MMT) for strength and range of motion (RoM) by goniometer. 
Both groups received therapeutic ultrasound therapy, stretch-
ing strengthening exercises and cryotherapy, while the experi-
mental group also received instrument-assisted soft tissue 
mobilisation. Pain, strength, and range of motion were as-
sessed at baseline, 1st, 3rd, and 5th week after treatment.

Sample size calculation

Sample size was 64 and calculated through a calculator 
on the open Epitools website by using pain as the outcome 
measure.

Procedure

All patients signed a written informed consent and screen-
ing was done after meeting the inclusion criteria.

Group A (experimental): 32 participants received the instru-
ment-assisted soft tissue mobilisation technique using Ergon 
tools, such as the Fascializer and Rhino tools for soft tissue 
treatment and fascia therapy. Ergon tools were used to mo-
bilise the tissues. The position of the patient was in prone. 
With the help of the Ergon tools, we performed strokes (sweep-
ing motion) proximally to distally and distally to proximally in 
both directions over the myofascial restrictions and plantar 
fascia for 10 minutes. Along with the Ergon technique, con-
ventional treatment, including foot cryotherapy, was per-
formed for 20 minutes in the morning during the treatment 
sessions, and 20 minutes at night was advised before bed 

in the home plan to treat the pain from chronic plantar fasciitis. 
Ultrasound therapy (continuous ultrasound therapy 1.8 w/cm2 
1 MHz) for 8 minutes and plantar fascia stretching were per-
formed in a seated position for three repetitions held for 30 
seconds each. The intrinsic Towel Strengthening exercise and 
intrinsic TheraBand Strengthening exercise were performed 
by the patients 2 to 3 times. Every patient underwent three 
40–45-minute treatment sessions per week for five weeks.

Group B (control): 32 participants received only conven-
tional physical therapy (cryotherapy, ultrasound therapy, and 
planter fascia stretching exercises) for 30 minutes/session, 
3 sessions/week for 5 weeks. Conventional treatment, includ-
ing foot cryotherapy, was performed for 20 minutes in the 
morning during the treatment sessions, and 20 minutes at 
night was advised before bed in the home plan to treat the 
pain from chronic plantar fasciitis. Ultrasound therapy (con-
tinuous ultrasound therapy 1.8 w/cm2 1 MHz) for 8 minutes 
and plantar fascia stretching were performed in a seated posi-
tion for three repetitions held for 30 seconds. The intrinsic 
Towel Strengthening exercise and intrinsic TheraBand Strength-
ening exercise were performed by the patients 2 to 3 times.

Statistical analysis

All statistical analyses were done in SPSS version 21. 
Normality distribution was assessed using the Shapiro–Wilk 
test at a 95% confidence interval with an  level of 0.05. Nor-
mality tests showed that all the readings of the participants 
included in the research were dissimilar at baseline, so non-
parametric tests were applied over the variables of pain, 
strength, and range of motion. descriptive statistics for the 
quantitative variables were reported using mean, median, 
standard deviation, and interquartile range, whereas for the 
categorical variable, percentage and frequency were reported. 
The Mann–Whitney test was used to observe the difference 
from baseline to the post-testing follow-up at 5 weeks, in pain, 
strength and RoM. After that, Post Hoc analysis was per-
formed, which showed a pairwise comparison.

Ethical approval
The research related to human use has complied with all 

the relevant national regulations and institutional policies, 
has followed the tenets of the declaration of Helsinki, and has 
been approved by the ethics committee of University insti-
tute of Physical Therapy of the University of Lahore (approval 
No.: iRB-UoL-FAHS/822/2021). The study was registered at 
www.irct.ir and the trial id is 58728.

Informed consent
informed consent has been obtained from all individuals 

included in this study.

Results

descriptive analysis

A total of 64 participants were included in this study, with 
32 participants assigned to group A and 32 participants to 
group B. Among the total participants of the study, 18 were 
males (28.1%) and 46 were females (71.9%). in group A, the 
total number of male and female participants was 8 and 24, 
respectively, while in group B, the total number of male and 
female participants was 10 and 22, respectively. The mean 
age of the participants in group A was 29.1 ± 6.0 years and 
in group B was 29.5 ± 6.0.

http://www.irct.ir
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Table 1. intergroup analysis (Mann–Whitney test)

Variable Assessment
Group A

(mean rank)
Group B

(mean rank)
Median (iQR) p-value

VAS

at baseline 35.67 29.33 6.0 (1) 0.13

at 1st week 39.91 25.09 4.0 (1) 0.001*

at 3rd week 28.19 36.81 3.0 (1) 0.05*

at 5th week 23.73 41.27 1.0 (2) 0.000*

Strength

at baseline 29.92 35.08 3.0 (1.75) 0.15

at 1st week 32.94 32.06 3.0 (1) 0.83

at 3rd week 36.94 28.06 4.0 (0) 0.03*

at 5th week 36.22 28.78 4.0 (1) 0.07

RoM PF

at baseline 22.03 42.70 44.0 (7.25) 0.000*

at 1st week 23.50 41.50 46.0 (4.75) 0.000*

at 3rd week 25.11 39.89 47.50 (2) 0.001*

at 5th week 33.02 31.98 49.0 (1.25) 0.82

RoM dF

at baseline 28.34 36.66 17.0 (2) 0.07

at 1st week 29.89 35.11 18.0 (2) 0.24

at 3rd week 33.25 31.75 19.0 (2) 0.74

at 5th week 34.05 30.95 20.0 (0.75) 0.38

VAS – visual analogue scale, PF – plantar flexion, dF – dorsiflexion, iQR – interquartile, RoM – range of motion
inter group analysis of pain, strength and range of motion
* p > 0.05 Table 2. Post hoc analysis

Variables p-value

Pain at baseline – pain at 1st week 0.000*

Pain at baseline – pain at 3rd week 0.000*

Pain at baseline – pain at 5th week 0.000*

Pain at 1st week – pain at 3rd week 0.010*

Pain at 1st week – pain at 5th week 0.000*

Pain at 3rd week – pain at 5th week 0.000*

Strength at baseline – strength at 1st week 0.903

Strength at baseline – strength at 3rd week 0.000*

Strength at baseline – strength at 5th week 0.000*

Strength at 1st week – strength at 3rd week 0.000*

Strength at 1st week – strength at 5th week 0.000*

Strength at 3rd week – strength at 5th week 0.082

RoM PF baseline – RoM PF 1st week 0.000*

RoM PF baseline – RoM PF 3rd week 0.000*

RoM PF baseline – RoM PF 5th week 0.000*

RoM PF 1st week – RoM PF 3rd week 0.001*

RoM PF 1st week – RoM PF 5th week 0.000*

RoM PF 3rd week – RoM PF 5th week 0.002*

RoM dF baseline – RoM dF 1st week 0.001*

RoM dF baseline – RoM dF 3rd week 0.000*

RoM dF baseline – RoM dF 5th week 0.000*

RoM dF 1st week – RoM dF 3rd week 0.000*

RoM dF 1st week – RoM dF 5th week 0.000*

RoM dF 3rd week – RoM dF 5th week 0.006*

PF – plantar flexion, dF – dorsiflexion, iQR – interquartile,  
RoM – range of motion
Post hoc analysis of pain, strength and range of motion
 * p > 0.05

Between-group results

All groups were compared to observe differences from 
baseline to post-testing follow-up at 5 weeks, in pain, strength, 
and RoM of plantar/dorsiflexion. The between-group analy-
sis using the Mann–Whitney test showed that in group A, 
there was a statistically significant difference in VAS, strength, 
and RoM of the plantar flexor at the 3rd week (p < 0.05) but 
no significant result at the 5th week (p > 0.05), with the mean 
rank of the VAS scores was at baseline: 35.67, at the 1st week: 
39.91, 3rd week: 28.19, and 5th week: 23.73, while the mean 
rank of strength was at baseline: 29.30, at the 1st week: 32.94, 
3rd week: 36.94, and 5th week: 36.22. The mean rank of the 
RoM of the plantar flexors was at baseline: 22.03, at the 
1st week: 23.50, 3rd week: 25.11, and 5th week: 33.02, while 
the mean rank of RoM of the dorsi flexors was at baseline: 
28.34, at the 1st week: 29.89, 3rd week: 33.25, and 5th week: 
34.05. in group B, the mean rank of the VAS score was at 
baseline: 29.33, at the 1st week: 25.09, 3rd week: 36.81, and 
5th week: 41.27, while the mean rank of strength was at base-
line: 35.08, at the 1st week: 32.06, 3rd week: 28.06, and 5th week: 
28.78. The mean rank of the RoM the plantar flexors was 
at baseline: 42.70, at the 1st week: 41.50, 3rd week: 39.89, and 
5th week: 31.98, while the mean rank of the RoM of the dorsi 
flexors was at baseline: 36.66, at the 1st week: 35.11, 3rd week: 
31.75, and 5th week: 30.95. The results showed that the pain 
decreased and the strength improved in the experimental 
group. No statistically significant difference was observed in 
strength and RoM of the plantar flexors at the 5th week and 
no statistically significant results in the RoM of the dorsi 
flexors were noted (p > 0.05) (Table 1).

Post hoc analysis showed a pairwise analysis, which 
showed significant differences between pain at baseline with 
the 1st week, 3rd week and 5th week, while pain at the 1st week 
with 3rd week and 5th week were also improved and the pain 
at the 3rd week showed significant improvement at the 5th 
week. on the other hand, there were no significant differences 
of strength at baseline compared to the 1st week but it showed 
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significant improvement at baseline compared to the 3rd week 
and 5th week, while strength at the 1st week compared to the 
3rd week and 5th week were also improved and strength at 
the 3rd week showed no significant improvement compared 
to the 5th week. The RoM of the plantar flexor showed sig-
nificant improvement at baseline compared to the 1st week, 
3rd week and 5th week, while the RoM of the plantar flexor 
at the 1st week also improved compared to the 3rd week and 
5th week and the RoM of the plantar flexor at the 3rd week also 
showed significant improvement compared to the 5th week. 
Meanwhile, the RoM of the dorsi flexor showed significant 
improvement at baseline compared to the 1st week, 3rd week 
and 5th week, while the RoM of the dorsi flexor at the 1st week 
were also improved compared to the 3rd week and 5th week 
and the RoM of the dorsi flexor at 3rd week also showed sig-
nificant improvement compared to the 5th week (Table 2).

Discussion

Plantar fasciitis is a common condition of the foot and is 
caused by excessive stress and overload to the fascia. The 
aim of the study was to compare the efficacy of the Ergon 
technique with conventional physical therapy treatment (cryo-
therapy, ultrasound therapy, and stretching strengthening 
exercises) in treating plantar fasciitis. The current study has 
shown significant improvement in participants suffering from 
plantar fasciitis. The results have shown that the Ergon tech-
nique is more effective in reducing pain and improving muscle 
strength and ankle ranges in patients with plantar fasciitis.

in a study conducted by Jones et al. [13] in 2019, it was 
reported that instrument-assisted soft tissue techniques 
(iASTM) are more effective than conventional physical therapy. 
This pilot study showed that the iASTM technique is more 
effective in reducing pain and improving patients’ daily func-
tional activities. Similarly, this pilot study also suggests that 
exercises play a vital role in the reduction of heel pain in plan-
tar fasciitis as well [13]. in the current study, 5 weeks of the 
Ergon technique protocol was given to the patients along 
with stretching and strengthening exercises and this tech-
nique showed significant improvement in strength, range of 
motion, and reduction in pain.

Harrison et al. [14] in 2020 conducted a study on the use 
of iASTM versus massage and proprioceptive neuromuscular 
facilitation (PNF) stretching techniques at improving ham-
string flexibility. 20 participants were recruited for their study; 
12 in the iASTM group and 8 in the massage/PNF group. 
The assessment was performed using the visual analogue 
scale (VAS), disablement in Physically Active Scale (dPAS), 
and Global Rate of Change (GRC). The results showed that 
both treatments were effective in improving hamstring flexi-
bility immediately after treatment. They also stated in their 
study that there were no significant differences in dPAS and 
GRC [14]. Another study conducted by Fousekis et al. [15] 
in 2016 recruited 70 amateur soccer players and the out-
comes were the pain pressure threshold (PPT) and the visual 
analogue scale (VAS). The results showed all treatment tech-
niques were effective in the management of myofascial re-
lease, but the techniques are not comparable. The Ergon 
technique produced significantly better results in reducing 
myofascial tenderness [15]. in the current study, instrument-
assisted soft tissue mobilisation (iASTM) was more effective 
than conservative treatment (p < 0.05). 64 patients with plan-
tar fasciitis were recruited in this study, 32 in the Ergon group 
and 32 in the conservative group. All outcomes (pain, strength, 
and RoM) were improved in the experimental group, i.e. the 
Ergon group.

Another pilot study, conducted by Maniatakis et al. [16] in 
2020, showed that iASTM and foam rolling can lead to greater 
progress in the passive range of motion than Kinesio Taping. 
The Ergon iASTM technique can also improve the shoulder’s 
throwing ability [16]. The results of the current study also 
showed significant improvement in pain, strength, and range 
of motion in the treatment group. The targeted muscles are 
the tibialis anterior in the foot and the calf muscle. When the 
Ergon technique is applied to the foot, it releases the plantar 
fascia and decreases the restriction around the joint. So, all 
these changes helped in improving the range of motion and 
decreasing the pain.

Garrett et al. [17] conducted a study in 2019 in which par-
ticipants were divided into three groups: the Graston tech-
nique with stretching, effleurage with stretching, and only 
stretching group. A 6-week treatment protocol was performed 
and the outcome measures in this study were the foot health 
status questionnaire, McGill pain questionnaire, and visual 
analogue scale. The researchers concluded that the Graston 
technique is an effective technique to treat chronic heel pain. 
They also recommended the clinicians to use the Graston 
technique to treat patients with chronic heel pain along with 
specific stretching of the plantar fascia and other treatment 
protocols [17]. in the current study, participants were divided 
into two groups: the Ergon technique group and the control 
group. Five weeks of the treatment protocol was applied in 
the current study and the assessment was done through the 
visual analogue scale (VAS) and through manual muscle and 
range of motion (RoM) testing. The results showed that the 
Ergon group achieved more clinical improvement as com-
pared to the control group (p < 0.05). The between-group 
analysis showed improved plantar flexion in both groups, but 
there was no change in dorsiflexion. Similarly, the within-
group analysis showed equal improvement in both groups.

Prakash et al. [18] in 2014 stated in their study that man-
ual therapy is more effective as compared to conventional 
physical therapy in the treatment of plantar fasciitis. They 
selected 30 participants with plantar fasciitis and randomly 
divided them into a treatment group, which received manu-
al therapy with stretching and strengthening exercises, and 
a conventional group, which received ultrasound therapy, ice 
pack with stretching and strengthening exercises for 3 weeks. 
Patients were evaluated through a pain rating scale (VAS) and 
foot function index (FFi). The result of this study showed that 
the experimental group differed significantly in their improved 
pain and disability in patients with plantar fasciitis [18]. in the 
current study, 64 patients with plantar fasciitis were randomly 
divided into the Ergon group and the control group. Stretch-
ing and strengthening exercises were given in both groups 
for 5 weeks, resulting in improvements in pain, strength, and 
range of motion in patients with plantar fasciitis.

Stanek et al. [19] conducted a study in 2018 in which 44 
participants were randomly divided into three groups: Gras-
ton, compressive myofascial release, and control group. 
The result of this study showed that a single treatment ses-
sion of compressive myofascial release is more effective than 
a single treatment of the Graston technique for improving 
the ankle dorsiflexion range. However, the Graston technique 
recommends 4 to 12 treatment sessions before reevaluating 
the patients [19]. Present studies also support this study that 
after 5 weeks, the intervention of Ergon technique is more ef-
fective than conventional treatment in reducing plantar pain 
and improving muscle strength and ankle range of motion.
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Limitations

The trial experienced difficulty in accessing patients in the 
hospitals due to the CoVid-19 pandemic and found most of 
the patients to be generally non-cooperative.

Conclusions

This randomised control trial demonstrates that the in-
clusion of instrument-assisted soft tissue mobilisation us-
ing the Ergon technique for plantar fasciitis lasting 5 weeks 
is an effective treatment intervention to reduce pain and im-
prove strength and ankle range of motion.

Recommendation

it is recommended that clinicians should use the Ergon 
technique to treat patients with plantar fasciitis pain, along 
with specific stretching of the plantar fascia and other treat-
ment protocols. The Ergon technique is more effective in re-
ducing pain and improving muscle strength and ankle ranges 
in patients with plantar fasciitis.
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