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INTRODUCTION

On the sole of the foot, the plantar fascia or plantar aponeu-
rosis is a thick, multi-layered fibrous connective tissue.1 It 
is a fibrous band that is approximately 2 to 4mm thick and 
found on the plantar area of the foot. This fascia aids in the 
formation of the foot’s longitudinal arch, which is specifi-
cally intended to distribute weight over the calcaneus’ plan-
tar medial tubercle. When it comes to moving pressure to 
the forefoot, a heel lift might be useful.2 Plantar fasciitis is 
a painful and incapacitating ailment that frustrates both the 

patient and the physician. Plantar fasciitis is characterized by 
inflammation of the plantar fascia’s origin and adjacent peri-
fascial tissues. Despite substantial research into the issue, 
foot surgeons continue to disagree over the cause and genesis 
of plantar heel pain, as well as the best treatment option.3

According to recent study, fascia has the ability to change 
its biomechanical characteristics. Furthermore, because it 
connects skeletal muscles to form a body-wide network of 
multidirectional myofascial continuity, it calls into ques-
tion the traditional view of muscles as autonomous actua-
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ABSTRACT
Introduction: On the sole of the foot, the plantar fascia is a thick, multi-layered fibrous connective tissue. Plantar fasciitis is a 
painful and incapacitating ailment that frustrates both the patient and the physician. Stretching exercises that target the plantar 
fascia are an excellent therapy option for plantar fasciitis. 
Objective: Objective of this study was to compare the outcome of Gastrocnemius-Soleus Stretching Program versus tendoachil-
les stretching exercises for management of chronic plantar fasciitis
Material and Methods: This randomized controlled trial was conducted from March 2020 to May 2021 at department of ortho-
paedic Chandka medical Larkana after getting approval from institutional ethical committee. Patients of age 30-70 years of either 
gender, undergoing chronic plantar fasciitis, were included and were randomly divided in two groups. In group A, Gastrocnemius-
Soleus Stretching Program was applied. In group B, tendoachilles stretching exercises was applied. Pain score was noted at 
baseline and after 8 weeks, change in pain score was calculated. All the information was noted on proforma while entered 
and analyzed in SPSS version 21. Independent samples t-test was applied to compare the mean change in pain score in both 
groups. P-value<0.05 was considered as significant.
Results: In Gastrocnemius-Soleus Stretching group, the mean age of patients was 48.70 ± 9.80 years, while in Tendoachilles 
Stretching Exercises group, the mean age of patients was 48.63 ± 8.43 years. In Gastrocnemius-Soleus Stretching group, there 
were 16 (53.3%) males and 14 (46.7%) females, while in Tendoachilles Stretching Exercises group; there were 15 (50%) males 
and 15 (50%) females. In Gastrocnemius-Soleus Stretching group, the mean change in pain score was 2.57 ± 1.01. While in 
Tendoachilles Stretching Exercises group, the mean change in pain score was 1.77 ± 0.57. The difference in both groups was 
significant (p-value < 0.05).
Conclusion: It has been concluded that Gastrocnemius-Soleus Stretching exercise is more effective in reducing symptoms of 
Plantar Fasciitis in adult population.
Key Words: Gastrocnemius-Soleus Stretching Program, Tendoachilles stretching exercises, Chronic plantar fasciitis, Pain
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tors.4 Conservative therapy is recommended in primary care, 
and many conservative approaches are discussed in the lit-
erature.5 Controlling inflammation, reducing pain, and en-
couraging healing are all part of a standard multi-treatment 
strategy routinely used by health care practitioners. The 
gastroc-soleus muscles are frequently stretched to increase 
dorsiflexion range of motion as part of the initial therapy for 
plantar fasciitis. 6

The gastroc-soleus complex’s inflexibility has been linked 
to excessive pronation and overcompensation of the plan-
tar fascia at the first metatarsal phalangeal joint, increas-
ing tension at the medial calcaneal insertion. As a result, 
gastrocnemius–soleus stretches are thought to be advanta-
geous in the early stages of a plantar fasciitis therapy or 
rehabilitation program.6 Stretching exercises that target the 
plantar fascia are an excellent therapy option for plantar 
fasciitis. 5 Rationale of this study is to compare the out-
come of Gastrocnemius-Soleus Stretching Program ver-
sus tendoachilles stretching exercises for management of 
chronic plantar fasciitis. It has been stated in the literature 
that Gastrocnemius-Soleus Stretching Program is more 
effective in reducing pain as compared to tendoachilles 
stretching exercise. Not much work has been done in this 
regard and no local study has been conducted before on this 
topic. So to confirm the beneficial role of Gastrocnemius-
Soleus Stretching, we want to conduct this study, so that in 
future we will implement the use of Gastrocnemius-Soleus 
Stretching instead of going for other failed management 
protocols.

OBJECTIVE

To compare the outcome of Gastrocnemius-Soleus Stretch-
ing Program versus tendoachilles stretching exercises for 
management of chronic plantar fasciitis

MATERIAL AND METHODS

This randomized controlled trial was conducted from March 
2020 to May 2021 at department of orthopaedic Chandka 
medical Larkana after getting approval from institutional 
ethical committee.

Sample Size: About 60 cases; 30 cases in each group were 
estimated by keeping 95% confidence level, 80% power of 
study and mean change in pain score i.e. 2.50±0.861 with 
Gastrocnemius-Soleus Stretching Program and 1.71±1.006 
with tendoachilles stretching exercises for management of 
chronic plantar fasciitis

Sampling Technique: Patients were recruited by applying 
the non-probability, consecutive sampling technique.

Sample Selection
Inclusion Criteria: Patients of age 30-70 years of either gen-
der, undergoing chronic plantar fasciitis, which was defined 
as patient presenting with complaint of severe pain on plac-
ing foot on hard surface or walking for > 3 months and pres-
ence of maximum pain upon palpation of the origin of the 
plantar fascia on the medial calcaneal tubercle on clinical 
examination

Exclusion Criteria: Patients with anatomical abnormality of 
foot and ankle and neurologic abnormality (changes of deep 
tendon reflexes, motor or sensory deficit) or with history of 
systemic inflammatory disease, diabetes, previous heel sur-
gery, or heel pain that is not consistent with proximal plantar 
fasciitis were excluded from the study.

Methodology: After taking approval from ethical board of 
the hospital, sixty patients, who fulfilled the selection cri-
teria, were recruited from OPD. An informed consent was 
obtained. Demographic profile was also taken and patients 
were divided randomly into two equal groups by applying 
lottery method. In group A, Gastrocnemius-Soleus Stretch-
ing Program was applied and plantar fasciitis stretching was 
advised to apply. In group B, tendoachilles stretching exer-
cises was advised to apply. At baseline, pain score was noted 
by using visual analogue scale. Then patients were followed-
up in OPD for 8 weeks. After 8 weeks, patients were evaluat-
ed for pain score by using visuals analogue scale and change 
in pain score from baseline was calculated. All the data was 
gathered in preform.

Data Analysis: Data was entered and analyzed through 
SPSS version 21. The numerical variables like age, BMI, du-
ration of symptoms, pre and post treatment pain scores were 
presented as mean and standard deviation. The categori-
cal variable like gender and lateral side were presented as 
frequency and percentage. Independent samples t-test was 
applied to compare the mean change in pain score in both 
groups. p-value ≤ 0.05 was considered as significant. Data 
was stratified for age, gender, BMI, and duration of symp-
toms. Post-stratification, Independent samples t-test was 
applied to compare the mean change in pain score in both 
groups in each strata. p-value ≤ 0.05 was considered as sig-
nificant.

RESULTS

In Gastrocnemius-Soleus Stretching group, the mean age 
of patients was 48.70 ± 9.80 years, while in Tendoachilles 
Stretching Exercises group, the mean age of patients was 
48.63 ± 8.43years. In Gastrocnemius-Soleus Stretching 
group, there were 16 (53.3%) males and 14 (46.7%) females, 
while in Tendoachilles Stretching Exercises group, there 
were 15 (50%)males and 15 (50%) females. In Gastrocne-
mius-Soleus Stretching group, the mean BMI of patients was 
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26.43 ± 2.21 kg/m2, while in Tendoachilles Stretching Exer-
cises group, the mean age of patients was 27.30 ± 1.99 kg/
m2. The mean duration of symptoms was 2.20 ± 0.89 months 
in Gastrocnemius-Soleus Stretching group while 1.97 ± 0.81 
months in Tendoachilles Stretching Exercises group. In Gas-
trocnemius-Soleus Stretching group, 11 (36.7%) patients had 
symptoms in left foot, 10 (33.3%) had symptoms in right 
foot, while 9 (30%) patients had symptoms in both feet. In 
Tendoachilles Stretching Exercises group, 9 (30%) patients 
had symptoms in left foot, 14 (46.7%) had symptoms in right 
foot, while 7 (23.3%) patients had symptoms in both feet. 
Table 1

In Gastrocnemius-Soleus Stretching group, the mean pain 
score of patients was 4.67 ± 0.92 which was reduced to 2.10 ± 
1.03 after 8 weeks and the significant reduction in mean pain 
score (change = 2.57 ± 1.01) was observed in this groups. 
While in Tendoachilles Stretching Exercises group, the mean 
pain score of patients was 4.30 ± 0.60 which was reduced 
to 2.53 ± 0.57 after 8 weeks and the significant reduction in 
mean pain score (change = 1.77 ± 0.57) was observed in this 
group. The difference in both groups was significant after 
4 weeks and there was significantly more reduction in pain 
score with Gastrocnemius-Soleus Stretching exercises (p-
value < 0.05). Table 2

The mean change in age 30-50 years was significantly more 
with Gastrocnemius-Soleus Stretching exercises as com-
pared to the Tendoachilles Stretching Exercises group i.e. 
2.68 ± 0.95 vs. 1.76 ± 0.56, p-value <0.05. But the mean 
change in age 51-70 years did not significantly differ in both 
groups i.e. 2.36 ± 1.12vs. 1.77 ± 0.60, p-value >0.05. The 
mean change in male patients was significantly better with 
Gastrocnemius-Soleus Stretching exercises as compared 
to the Tendoachilles Stretching Exercises group i.e. 2.94 ± 
1.06vs. 1.80 ± 0.56, p-value <0.05. But the mean change in 
females did not significantly differ in both groups i.e. 2.14 
± 0.77vs. 1.73 ± 0.59, p-value >0.05. The mean change in 
patients of normal BMI did not significantly differ in both 
groups i.e. 2.25 ± 0.46 vs. 2.67 ± 0.58, p-value >0.05. While 
the mean change in pain score among overweight patients 
was better with Gastrocnemius-Soleus Stretching exercises 
as compared to the Tendoachilles Stretching Exercises group 
i.e.2.70 ± 1.17 vs. 1.70 ± 0.47, p-value <0.05. The mean 
change in obese patients did not significantly differ in both 
groups i.e. 2.50 ± 0.71vs. 1.50 ± 0.58, p-value >0.05. We 
also observed that the patients who had duration of symp-
toms from 1-2 months, the mean change in pain score was 
significantly better with Gastrocnemius-Soleus Stretching 
exercises than Tendoachilles Stretching Exercises i.e. 2.53 ± 
0.96 vs. 1.78 ± 0.60, p-value <0.05. But the difference was 
insignificant in both groups in patients who had symptoms 
from duration 3-4 months i.e. 2.64 ± 1.12 vs. 1.71 ± 0.49, 
p-value >0.05. Table 3

DISCUSSION

In 1812, Wood originally characterized plantar fasciitis, a 
frequent medical ailment affecting the back foot.7, 8 It affects 
about 10% of the population over the course of their lives.9 
Only 5% of people with persistent plantar fasciitis get sur-
gery. The hallmark signs and symptoms of chronic plantar 
fasciitis include discomfort in the first step in the morning 
for at least ten months and a localized medial calcaneal tu-
bercle. Plantar fasciitis is also known as heel spur syndrome, 
painful heel syndrome, runner’s heel, subcalcaneal discom-
fort, calcaneodynia, and calcaneal periostitis.7, 10

Plantar fasciitis is one of the most frequent foot ailments, re-
sulting in one million doctor visits each year.11, 12 It is thought 
to account for 11 to 15% of all adult foot complaints that 
require treatment. Proximal plantar fasciitis is the most com-
mon cause of heel pain affecting more than 2 million Ameri-
cans each year.13, 14

Stretching the plantar fascia and Achilles tendon is well-
known for treating plantar fasciitis. One of the trademark 
conservative therapy effects is the stretching exercise, which 
decreases tension on the plantar fascia and tight Achilles 
tendon.15 Only a tissue-specific plantar fascia stretching 
workout routine that recreates the windlass mechanism may 
maximize tissue tension through control stretch of the plan-
tar fascia. There is a high level of pleasure with pain and 
functional limitations. The mechanism and ideal site are un-
known. Many of the modalities were used in combination 
in other studies, making it difficult to access the results, but 
we only used one stretching modalities, which appears to be 
effective, inexpensive, and simple to implement in a patient-
centered treatment protocol for chronic plantar fasciitis, and 
the results are promising. 16, 17

For the treatment of symptoms of proximal plantar fascii-
tis, a program of non-weight-bearing stretching exercises 
specific to the plantar fasciitis is preferable than the typical 
program of weight-bearing Achilles tendon stretching activi-
ties. These findings offer a non-operative therapy option for 
individuals with persistent, debilitating plantar heel pain that 
differs from the current standard of care. 18

In our trial, we observed that with Gastrocnemius-Soleus 
Stretching program, the mean pain score of patients was 4.67 
± 0.92 which was reduced to 2.10 ± 1.03 after 8 weeks and 
the significant reduction in mean pain score (change = 2.57 
± 1.01) was observed in this groups. While with Tendoachil-
les Stretching Exercises, the mean pain score of patients was 
4.30 ± 0.60 which was reduced to 2.53 ± 0.57after 8 weeks 
and the significant reduction in mean pain score (change = 
1.77 ± 0.57) was observed in this groups. The difference in 
both groups was significant after 4 weeks and there was sig-
nificantly more reduction in pain score with Gastrocnemius-
Soleus Stretching exercises (p-value < 0.05).
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Jha et al., conducted a similar trial found that the mean reduc-
tion in pain score was 2.50±0.861 with Gastrocnemius-Sole-
us Stretching Program while 1.71±1.006 with tendoachilles 
stretching exercises (on 10cm pain scale) for management 
of chronic plantar fasciitis (p<0.05). Thus Gastrocnemius-
Soleus Stretching Program is found to be more appropriate 
exercise for resolution of symptoms of plantar fasciitis.18 
Digiovanni et al., conducted another trial and found that 
the mean reduction in pain score was 25.9±3.4 with Gas-
trocnemius-Soleus Stretching Program while 12.3±3.7 with 
tendoachilles stretching exercises (on 100cm pain scale) for 
management of chronic plantar fasciitis (p<0.05). Thus trial 
supported the application of tissue - specific plantar - fas-
cia stretching program as an important component for the 
management of chronic plantar fasciitis. The stretch has 
long-term advantages, including a significant reduction in 
discomfort and functional restrictions, as well as a high per-
centage of satisfaction. This method can give a health-care 
practitioner with a treatment procedure that is successful, 
economical, and simple.13

CONCLUSION

Through results of this trial, it has been observed and con-
cluded that Gastrocnemius-Soleus Stretching exercise is 
more effective in reducing symptoms of Plantar Fasciitis in 
adult population. Thus in future we recommend the applica-
tion of Gastrocnemius-Soleus Stretching exercise for resolu-
tion of Plantar Fasciitis in adults. But further trials should be 
done to confirm these results, as this study was done on small 
sample size due to lack of funding and short study period. 
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Table 1: Demographics of patients
Group

Gastrocnemius-Soleus Stretching Tendoachilles Stretching Exercises

N 30 30

Age 48.70 ± 9.80 48.63 ± 8.43

Gender

Male 16 (53.3%) 15 (50%)

Female 14 (46.7%) 15 (50%)

BMI 26.43 ± 2.21 27.30 ± 1.99

Duration of symptoms 2.20 ± 0.89 1.97 ± 0.81

Lateral side

Left 11 (36.7%) 9 (30%)

Right 10 (33.3%) 14 (46.7%)

Bilateral 9 (30%) 7 (23.3%)

Table 2: Comparison of change in pain score in both groups during follow-up
Group p-value

Gastrocnemius-Soleus Stretching Tendoachilles Stretching Exercises

N 30 30

Pain at baseline 4.67 ± 0.92 4.30 ± 0.60 0.073

Pain after 8 weeks 2.10 ± 1.03 2.53 ± 0.57 0.048

Change in pain score 2.57 ± 1.01 1.77 ± 0.57 0.000

p-value (paired sample 
t-test)

0.000 0.000

Table 3: Comparison of change in pain score in both groups during follow-up for effect modifiers
Group

p-valueGastrocnemius-Soleus 
Stretching

Tendoachilles Stretching 
Exercises

Age 30-50 years
n 19 17

0.001
Change in pain score 2.68 ± 0.95 1.76 ± 0.56

Age 51-70 years
n 11 13

0.112
Change in pain score 2.36 ± 1.12 1.77 ± 0.60

Male gender
n 16 15

0.001
Change in pain score 2.94 ± 1.06 1.80 ± 0.56

Female gender
n 14 15

0.119
Change in pain score 2.14 ± 0.77 1.73 ± 0.59

Normal BMI
n 8 3

0.241
Change in pain score 2.25 ± 0.46 2.67 ± 0.58

Overweight
n 20 23

0.001
Change in pain score 2.70 ± 1.17 1.70 ± 0.47

Obese
n 2 4

0.132
Change in pain score 2.50 ± 0.71 1.50 ± 0.58

Duration 1-2 months
n 19 23

0.007
Change in pain score 2.53 ± 0.96 1.78 ± 0.60

Duration 3-4 months
n 11 7

0.058
Change in pain score 2.64 ± 1.12 1.71 ± 0.49


